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ABSTRACT 

The Lighting Roundtable described in this report was conducted to foster an open discussion 
of the goals, issues,and responsibilities of the lighting community. It was not a probl~­
solving session, but rather a time to examine the long-term aspirations and objectives of 
lighting and the barriers that may stand.in the way of achieving them. Eight major issues 
were addressed by nine panelists and a number of invited auditors. The issues are as 
follows:. 1. ·The Public Image of the Lighting Community; 2. u.s. Role in the Worldwide 
Lighting Community; 3. Factors Affecting Human Activities in the Built Environment; 
4. Effect of Lighting on Environmental Quality; 5. Effects of Barriers; 6. Establishment 
of Illuminance Levels; 7. Integration of Subsystems; and 8. Profes~ional Development and 
Lighting Education • 

. The present publication consists of two parts: (1) A s~mmary of the proceedings and 
(2) a complete transcript. 

Key Words: Biological effects of lighting; energy conservation; illumination.levels; 
lighting; lighting design; lighting education; lighting research; post-occupancy 
evaluation; power budget; task lighting; visual performance. 
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Introduction 

The IES/NBS Lighting Rountable grew out of a February 1979 discussion between 
Drs. Richard N. Wright and Francis T. Ventre of the Center for Building Tech~ology ,· National 
Bureau of Standards,and Will Fisher and Frank Coda of the Illuminating Engineering Society. 
The Roundtable was "to foster an open discussion of the goals, issues,and responsibilities 
of the lighting community. It was not to be a problem-solving session, but rather a time to 
examine the long-term aspirations and objectives of lighting and the barriers that may stand 
in the way of achieving them." 

The Roundtable was planned by a steering committee consisting of·Dr. Joseph Murdoch, Chairman, 
and Carl Long, Howard Brandston, Der Scutt,and Dr. Arthur Rubin. Frank Coda served as liaison 
between the committee and IES. As a means of facilitating a broad-ranging discussion, the 
steering committee asked Roundtable participants to address eight major issues: 

1. The Public Image of the Lighting Community 

2. u.s. Role in the Worldwide Lighting Community 

3. Factors Affecting Human Activities in the Built Environment 

4. Effect of Lighting on Environmental Quality 

s. Effects of Barriers 

6. Establishment of Illuminance Levels 

7. Integration of Subsystems 

8. Professional Development and Lighting Education 

The panelist and auditors were selected with the intent of surfacing the broadest possible 
range of viewpoints while facilitating open debate among .. participants. 

•' 

Each of the nine panelists was asked to prepare written statements on three or four of the 
issues, prior to the Roundtable. Each issue was considered in the following way. The pre­
pared statements were read in turn by the panelists. A discussion of the issue a~ong all 
panelists then followed. At the conclusion of the discussion, the panelists responded to 
comments and questions submitted by the auditors. The Roundtable readers, Charles Amick and 
Mel Unglert, screened and ordered the auditors•questions. Finally, as time permitted, the 
auditors had the opportunity to question the panelists directly. GeOrge Cornish, a past­
president of IES, directly moderated the entire Roundtable preceedings. 

The present publication consists of two parts: (1) A SumiD?ry of the proceedings and (2) a 
complete transcript. 

The summary is organized to highlight .the major topics as discussed at the Roundtable. That 
discussion inevitably reflected the dynamism of the group of knowledge participants. Con­
sequently, the. format of. the summaries differs somewhat from the original eight-issue format. 
The summary presented here is the editor's best effort at balanc~d reporting and for which he 
takes full responsibility. The reader may judge the editor'.~ success at objectivity by 
consulting the complete transcript that follows the summary. 
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Purposes of Lighting 

What functions does lighting serve? Views ranged from the aesthetic to the pragmatic. 

Several speakers stressed the human content of lighting design. "What we are lighting is 
going to be lived in, sat on, looked at, talked into, activated, operated, or, in some way, 
used by people individually or en masse," said Louis Erhardt, adding that "if lighting, 
which intervenes between the product and the people, becomes a point of friction, then the 
lighting designer has failed." 

On the other hand, the lighting designer has succeeded if people are made happier, safer, 
and more comfortable or more efficient. 

Other speakers took a more analytic view, pointing out that lighting was a function. of 
physics, physiology and psychology. Lighting was what made a space "legible"--by allowing 
the observer to determine the size, shape and location of objects beyond arm's length. 

Neil DeKoker stressed the importance of lighting in the working environment, pointing out 
that an effective and safe working environment may attract workers and keep them on the 
payroll longer. 

Ernest Wotton identified two types of lighting: one type illuminates the form of the space 
itself; the other he called "overlighting", which, in his words, "addresses itself to meet­
ing the requirements for 'the working space." 

In lighting, human and commercial objectives· tend to coincide, according to Michael Frye, 
Stephen Squillace and other speakers. "To what extent one would change (a design) so that 
aesthetics became pleasuring and comfortable, I don't think we know," said Frye, "but I'm 
not sure that there is a trade-off." 

Finally, some touched upon the relationship between Jighting and quality of life. "Would 
the quality of life alSo change lighting?" asked Russell Atkinson. Frye agreed this was 
the big question when facing aesthetics. "This issue is about what do people want, and 
their philosophy is changing substantially--the correct answers t·oday may not be correct 
tomorrow·," he said. 

Lighting Design Criteria 

To achieve the purposes of lighting, we need an orderly approach to develop the necessary 
information and to provide it in an appropriate form to lighting designers. An early step 
is development of criteria to be met by lighting, and criteria levels which are valid and 
measurable. · These criteria, which must respond to such realities of modern day society as 
resource and energy conservation, fall into one or more of the following classes: 

·0 Performance (task and visual) 

0 Non performance (aesthetic) ~ 

0 Energy conservation. 

Pressing issues such as "how much light ought a human being to have," "how much space 
ought a worker to have," and "how much heat and how much natural light?" must be considered. 

"These are hard issues for a society which has built its strength on the basis· of waste. 
Unless we deal with that issue, we are not going to get to the bottom of it," noted 
Saul Goldin, who added that we do not even know the proper questions to ask. 

George Clark and Alan Lewis proposed additional factors when developing appropriate criteria 
for illumination quality: Comfort/discomfort (in terms of direct glare evaluation, for exam­
ple); and aesthetic, psychological aspects (because every space has a psychological impact) • 
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Visual (Performance) 

The most basic criterion for proper lighting is the one which deals with how we see. "What,' 
asked Myron Kahn, "is the process involved in the utilization of luminous energy, electro­
magnetic radiation, or whatever you want to call light? What does it do to things to make 
them visible?•• 

Nobody has the answer today, Alan Lewis pointed out. 

He felt there was no one who could claim even to understand the transduction process. 
Contrasts, for example, are important under some conditions but quite unimportant under 
others. 

"It is an extremely complicated process," said Lewis, "because you must know a great deal 
about the underlying mechanisms." 

Lighting intensity must be seen in the context of other attributes of the visual system, 
whereas too often in the past, the only variable to be optimized had been lighting intensity. 
Said Donald Ross: "It has been repeatedly demonstrated that the demands placed on the elec­
tric lighting subsystem are very minimal if proper attention is given to improving other 
portions of the visual system, such as glare, contrast, color, size, and viewing angles of 
objects of interest." 

Nonperformance (Aesthetic) 

The need to perform research on aesthetic criteria was discussed. Lewis noted that most of 
the panelists felt the topic involved mainly the use of aesthetic or nonperformance criteria 
in determining the human activities in the built environment. Several of them had advocated 
markedly increased research in the area. He suggested that, in the uncontrolled past, people 
did what suited them; this in itself, is data on what people preferred. 

Squillace objected that it was very hard to quantify reactions to change, in human factors­
type parameters, especially when trying to predict the effect in a new building. 

"The quality of lighting must be part -of the luminance level considerations," Lewis urged. 
This meant such things as freedom froi!l veiling reflections, concern fur color haL'wuu,r, lilitd 

comfort criteria must be considered. 

Private industry, various levels of government and the IES have each developed illumination 
criteria, based on their own priorities. 

Daylight 

Daylight received only modest treatment; but provoked controversy. Daylighting input will be 
a valuable contribution to energy budgeting, said Robert Smith, adding there was a desperate 
need for information on the topic. 

In answer to a question from w. C. Burkhardt, Smith responded there was a need for IES to 
approve easy-to-use approximations for inserting daylighting into the ASHRAE 90-75 standard. 
The architect is the basic person making the decisions about daylighting and its translation 
into a building design, he added, and he needs simplified information because, in Smith's 
words, "at the conceptual stage he doesn't have time for large computations." He also called 
for a daylighting design handbook of acceptable practice. 

On the other hand, Kahn cautioned against overestimating the value of daylighting: "Its 
quality varies too widely and it in itself can diminish the value of interior lighting 
quality because of the brightness differences," he said. 

Rita Harrold agreed, but felt it was a factor one must look at in creating an energy budget. 
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Energy Conservation 

Several speakers raised the issue of trade-offs between energy conservation, performance and 
aesthetics. 

General Motor's plants seek to supply about 50 footcandles on working areas, according to 
Neil DeKoker. If any tasks need more light, it comes from supplementary local lighting. 
"We use efficient light sourc.es and luminaires and use nonuniform lighting wherever it is 
practical," he added, such as having more light on assembly lines than-in other areas. 

"How many watts per square foot can you spare for aesthetics?" asked Atkinson. 

Squillace felt no one was qualified to answer this, but pointed out that lighting for 
aesthetics cost watts· and money--all at the expense of other wattages in case of an upper 
limit. I 

"There are many ways to create pleasant atmospheres, and those· that use extra energy ought 
to be looked at as being less desirable ways," said Ross, adding that a little creativity 
might be substituted for using more energy. 

Several roundtable participants ·said that energy-saving design was compatible with aesthetics 
without necessarily increasing the load •. An example given was the highlighting of merchan­
dising areas and lowering the ambient levels, resulting in improved aesthetics and reduced 
energy consumption. 

Lewis warned against designing lighting systems solely on the basis of measured performance; 
this would be inappropriate even if performance could be accurately measured. Personal 
preference and regard for aesthetics are worth a good deal," he added, "even though, at the 
moment, they cannot be measured in conventional monetary units." Finally, Frye cautioned 
against energy conservation decisions made at the expense of lighting quality. 

Regulation and Lighting Design 

A role for government with respect to lighting design provoked conflicting viewpoints. 

The rationale for the role of government was summarized by John Cuttica: "It is the intent 
of the Department of Energy not to restrict the light designer or any other designer. What 
they are really looking at in the standards area is to come up with a building energy budget 
and then leave creativity to the artistic ability of architects or designers of lighting to 
stay within that budget. Put a budget on the building and leave it to the architect and the 
lighting engineer to determine how much will go towards lighting and to do· it in an efficient 
manner. .. 

Energy codes would help to enforce that concept or at least make people aware of it, Ross 
f.elt. 

At the other end of the spectrum, DeKoker said he would prefer to see no mandatory codes or 
standards regarding lighting or other energy use, figuring these could end up inhibiting 
energy-efficient design. 

Morgan Christensen agreed, adding "there were really only two motivators--greed and 
patriotism. 

"Every dollar that we (at General Electric) can save, in maintenance or in operating costs, 
in terms of profit dollars,. ts the equivalent of $16 worth of products that we don't have 
to make and sell. That is where greed and patriotism come together," he said. 

The linkage between dollar savings and energy savings was not universally supported. Among 
factors mentioned by those skeptical of this approach were: 
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0 lack of responsiveness by many industries and -designers to date;' 

0 absence of dollar savings (e.g., speculative buildings); and 

0 need for energy saving to "stand on its own." 

Harrold \aw in regulations some more positive effects, such as the production of advanced 
technology, more efficient system components, better space utilization and more responsible. 
value judgments by the lighting designer in lighting r~commendation11 .and soJu_tions. But she 
noted confusion as to the limit of the law, the voluntary versus mandatory'aspects of meeting 
regulations, and the understanding and interpretation of some aspects of each state's code. 
She called for some uniform system recommended from the federal level, s9 as to avoid a 
tangle of code variations. 

Until we know.more about the effects of lighting on human performance, standards governing 
levels should-be only as rigid as needed to prevent abuses that will be detrimental to t~e 
public safety, Lewis urged. 

While DeKoker estimated that lighting consumed only 3.6%_of electrical energy consumed by 
General Motors, Ross commented that all savings were impqrtant. Ross furtner noted the need 
to modify building practices as a means of conserving energy. 

Several speakers stressed the systems view of energy conservation. 

Harrold felt we must move away from prescriptive standards, which deal only with sub-
- component performance, and begin to analyze the total performance of a building. She 
indicated that: "Such effective- interaction of subsystems for lighting should result in 
optimizing the operation not only of individual luminaires, or_ groups of lighting components 
in one area, but through the balance of electric lighting with daylighting and HVAC systems, 
the reduction of peak demand for that facility. This activity is increasingly being done 
by total building performance computer programs." · 

Harrold cautioned that: "We can't. totally rely on the machine. There is a lot of human 
input that still needs to be evaluated." 

Legislation dealing with lighting was discussed in some detail. In particular, questions 
were raised as to the usefulness of power budgets (watts per square foot) and the ASHRAE 
90-75 lighting standards. 

Watts Per Square Foot 

Ross favored the watt·s per square foot criteria as an interim measure for lighting and as a 
possible first step towards energy conservation. He saw the goal of most code enforcing 
agencies as consolidated development of all energy uses for buildings--including lighting 
energy. Such .a.code would permit so many BTU per square foot per _year, for all uses. This 
total could be :-made up of components, part light~ng, part air.:..conditioning, selected for that 
building, location and function. The total .would be the only amount controlled. _The owner · 
or designer would be free to mix energy uses any way he saw.fit, so long as he stayed wi~hin 
that budget. -

Harrold and Smith expressed misgivings about Ross' approach,, 

Said Harrold: "Watts per square foot budget estimations imply that all commercial buildings 
and office spaces are. designed in exactly t~e same way and all industri~l spaces have exactly 
the same kind of design problems." 

Smith said he had the greatest fear of proliferating watts per square foot lighting codes. 
"The procedure permits a macro approach and eliminates the need for a sp~cific analysis of 
the. lighting requirements of the facility," he added. Quality lighting designs are more apt 
to occur when there are qualified, energy conscious· lighting, d·esigne_rs, Smith felt. ' 
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"'~'he watts per square foot approach further dilutes the early need for collecting information 
d making. decisions that affect the quality of the lighting design," he concluded. 

Ross feared the process by which recommendations of illumination levels by the IES have. 
become minimum standards in many building codes. 

ASHRAE; 90-75 

State governments endorse ASHRAE 90-75 Standards (on lighting) without realizing that they 
do not relate to·v~sual requirements, commented Kahn. 

On the other hand, Clark liked the fact that 90-75 did not attempt to determine lighting 
design. He called it an energy standard and not a lighting standard. 

IES and Legislation 

Smith urged greater·representation for IES as a resource in lighting legislation activities. 

But what control, if any, was exercised by IES on the use of its findings for legislative 
purposes, asked Howard Brandston. "What are we doing to safeguard against promulgation·of 
standards that are based on questionable research?" he· added. 

Squillace doubted if anything was being done. 

The answer, according to Lewis, is to have IES committees evaluate research and try to 
determine its usefulness. It's the interpretation of research for use in practice that is 
the problel!l, not the research itsel_f. 

Lewis' comments point to the need to define IES' responsibilities and those of the lighting 
profession in the design of illuminated environments. 

The Lighting Community's Image 

The lighting community was discussed from national' and international viewpoints--with the 
main emphasis on activities within the United States. 

National Lighting Community 

Many participants were worried that the mass media had portrayed IES rather negatively since 
the start of the energy crisis. Other criticized IES for what they perceived as narrow 
interests by participants in its activities. 

Yet Harrold maintained that all committees strove for balance in representing various areas 
of interests. 

"Many of our severest critics are within the Society," Lewis noted. "Anybody who has sat in 
on· any of the recent technical committee-meetings has been perhaps overwhelmed at the lack of 
accord. There are-indeed sub-stantial disagreements even within the Society, but I think that 
is veri healthy." · 

C~ark felt IES was still the principal organization concerned about the best lighting, not 
the least amount of lighting we can get away with, or the best way to reduce the energy 
cont'ent. 

Ross ~cimmarized a number of issues regarding past activities of IES: 
concerned that a lot of past IES actions, still prevalent today, ·came 
to poor interpretation of research and not enough critical discussion 
accepted. · . 

. ' 

For one, he was 
to be standards due 
before they were 

An'other Ross concern· was that on·e should not try· to predict a relationship between lighting 
and performance, as iES has been prone to· do. 
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One of the roundtable's auditors said he noted a gradual awareness and recogn1t1on in IES 
of the need for generating a greater body of knowledge about the more subtle effects' of 
lighting. 

In response to a question about the need to encourage broader membership involvement in 
IES activities, Clark noted a difficulty in prior years in getting participation: "We do 
not have the funding to pay for people to attend our technical committee meetings," he 
concluded. 

International Lighting Activities 

Funding also has hampered participation in international lighting act1v1t1es, according to 
Squillace; the U.S. government has played no part, except domestically, and then only 
recently, due mainly to the energy crisis. 

Clark pointed to the dominance of the European countries in CIE activities, since out of 
the thirty countries in CIE, some eighteen are European. 

Nevertheless, Frye and others noted the pre-eminence of the United States in the interna­
tional lighting community. This dominance added to its responsibility, he pointed out. 

Lighting Design Today 

Lighting design was examined from the standpoint of the education and other qualifications 
needed by practitioners. 

Education and Professional Needs 

Several panelists and auditors indicated that lighting design, with few exceptions, is not 
at the present time a viable, full-time profession. 

"It seems ironic," noted Smith, "that in 1977 there were 1,399,000 academic degrees awarded, 
but not one toward the discipline of illumination engineer." 

Harrold pointed to the uneven quality of education available to people who want to be 
lighting designers. "Many people graduating from certain lighting courses today are not 
really qualified to be a part of the growing industry," she charged. 

Lighting design is often not a full-time activity. "Perhaps 5 percent of our architectural 
income is related to lighting and 15 percent to consulting engineers," said Clark. That 
made it difficult to hire a full-time lighting person. "Eighty percent of the lighting in 
square footage in the United States is designed by technicians and draftsmen," Clark went 
on. He urged formal lighting training for architects, engineers and other designers of the 
built environment, as well as multidisciplinary studies (e.g. social sciences) for people 
trained as lighting designers. 

Ross labeled educational programs conducted by IES for professional design staffs as "among 
the best." 

Smith outlined several needs for improved academic programs in lighting. "The credibility 
and vitality of an academic program are measured largely on its ability to attract research 
activities," he said, pointing out that for an educational program to prosper it must attract 
research funding or direct grants. With outside funding, the faculty can take part in pro­
fessional activities and the schools acquire test equipment and demonstration packages.· 

"For the lighting community to attain a high level of respectability, there must be appro­
priate degree programs," Smith urged. 

Squillace called for upgrading the status of the illuminating engineering profession. To 
attain this, illumination must be given discipline status in the schools. Mo~eover, the 
professional should be educated properly, examined by peers and given state, federal and 
even international registration," according to Squillace. 
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The issue of exactly how to confer status upon qualified designers was controversial. 
Smi.th said we are not yet at a point where we should be seeking registration for lighting 
engineers. But ·somebody ·ought to be certifying lighting' designers, he added, calling upon 
IES to take a leadership role. 

Brandston, noting that IES was a technical, not a professional ·Society, wondered whether 
it was a technical society's place to certify its members as being qualified to do a 
professional design function. 

What is needed is some identification of illuminating engineering as a discipline, a 
specialty, or a field of endeavor worthy of credentialing, said Lewis, adding that this 
task was up to the lighting profession itself. 

Smith invited those with feelings about credentialing to send their comments to IES. 

Finally, Frye provided perspective on the value of credentialing, pointing out that engi­
neering and lighting were discovered in England and that many of the guild systems were 
similar to the credentialing under discussion. "These guilds were highly suc'cessful," said 
Frye. "They kept the standard that the people wanted to keep. They maintained a level of 
craftsmanship." · 

Lighting and the Design Process 

The relationship of lighting design to the building design process received considerable 
attention. 

Lighting effectiveness depends on the relationship of many factors in an internal space, 
said Frye, so simply specifying light levels will not always produce the same result in 
different circumstances. So lighting should be considered and integrated with other factors 
at the outset, rather than tacked on later, he concluded. 

"We se.em to wait too long, until ground has been broken and plans have been drawn. Lighting 
has been an afterthought in design projects," agreed Harrold. 

A major criterion considered by builders is how to obtain an appropriate return on invest­
ment, raising the issue of "first costs" vs. "long-term costs." 

"Are market forces as likely to conserve energy in small homes, apartments, condominiums, 
office buildings and rental commercial space," asked Richard Wright, "as they are in major. 
industries like General Motors, which are owner/users of the space?" 

Many, buildings are put up by people who are not going to occupy them and pay the utility 
bills, DeKoker pointed out. "Then it becomes. a matter of put it up the cheapest way they 
can. They don't always take a look. at first cost vs. energy conservation," he added. 

Christensen examined long-term costs in terms of employee salaries. He looks at changing 
lighting in terms of how it will affect his company. "I look at people because they are 
the ones affected by lighting •.• Thirty-eight percent of our company's sales dollar 
goes to people," accordi.ng to Christensen. 

Clark pointed out that: "Perhaps the most neglected aspect of building design has been 
a careful determination of the human· activity which the building is intended to house." 

I 

Francis Ventre was concerned· about the in.tegration of subsystems: "The architectural 
profession was the original integrator of subsystems but evolution of subsystems specialists 
has outrun integrating methods." 

Robert Clear and Samuel Berman stated the interaction of lighting with other factors such as 
room temperature, noise level, and psychological factors such as motivation, enthusiasm and 
anger is still not understood. 
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Control Systems and Energy Conservation 

One auditor pointed to a major energy usage problem. He said the public's view of the 
lighting industry is gained by looking at large buildings lighted after hours, yet the 
lighting industry has no control over this. It's the building owners themselves who have 
the control. 

James Jewell said the way one saves energy in lighting systems is by turning them off, 
adding: "We may debate levels endlessly, but conservation in lighting comes from the 
control in lighting systems." 

GM had saved energy by such simple means as lowering temperatures and turning off lighting, 
and by more sophisticated measures such as production process changes, heat recovery appli­
C3t~Qn~ and installation of computerized facility monitoring and control systems, according 
t:o DeKokel'. 

Design and Computers 

The cost of programmable calculators and smart terminals has come down to the point of ·making 
possible system analysis that had been previously considered too laborious. "The end results 
should be higher quality lighting designs that are also sensitive to other systems," 
Professor Smith pointed out. 

Programs and input data must be available to the designer in a readily usable format. Smith 
fears a 'black box' syndrome, however. Designers should not accept computer designs without 
understanding the algorithms that were used to produce those designs, he feels·, or an 
unhealthy situation may develop both for design professionals and the manufacturers. 

Lighting and the User 

The point was made repeatedly that the interaction of people and buildings must be better 
understood if lighting design is to respond to user requirements. This topic was approached 
in terms of th~ development of criteria, the evaluation of lighting designs and the role of 
control systems for energy efficient lighting designs. · 

User Role in Criteria Development 

Squillace called for more dialog between lighting designer and client in the development. of 
crite.ria. 

He urged designers to ask such questions as: '~hat is the activity to be performed in ·the 
space? What tasks are you going to perform? If you know the tasks, can we work to determine 
how the various tasks are responsive to light? What are the various other ~paces that you 
have dealt with? Are the people happy in them?" 

Biological Responses to Light 

Frye gave a broad overview of biological research findings, pointing out that electromagnetic 
radiation, including light, had important biological effects. Vision. is the most obvious 
biological response, he said, but there are additional, nonvisual responses. "It is now 
established that light does influence both autonomic and endocrine function ••• [this]" 
certaiply demands our attention." 

In commenting on Frye's paper on the biological effects of lighting, Dr. Lewis noted that 
animals are markedly affected but man seems to adapt to the nonvisual effects much more 
readily. He also reminded listeners that many of· these studies have been questioned as to 
whether they are scient·ifically valid. 

Clark broke down what he saw as concerns over photobiological research activities into three ·. 
categories: 
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0 The potential harm as related to the photobiological aspects of lighting. . 

0 The prophylactic impact (such as the fluoridation of.water). 

0 The therapeutic·impact, with individual producers (manufacturers?) dealing with 
groups of knowledgeable medical people, after which they build the light sources. 

GSA as a Lighting User 

How a major building user employs design criteria was discussed by Norman Bott of GSA~ 

"One of the most important concerns of the application engine.er in the Federal construction 
establishment has be~n in the area of illuminance levels," he said, adding that GSA's stan­
dard design practice has always been to provide conservative illuminance levels in the office 
portions of its buildings. · 

As energy problems became more evident, GSA began to question its practice of uniformly 
illuminating every square foot of office space to the recommended illuminance level for the 
most difficult seeing task. 

The concept of nonuniform task-oriented lighting using relocatable luminaires fits very·well 
into GSA's program to improve the environment in its office facilities, said Bott. GSA's 
open office concept consists of a floor-ceiling sandwich containing illumination, air condi­
tioning, telephone, background sound and power distribution systems. 

GSA also retained illumin~ting and acoustical consultants to recommend techniques, ·standards· 
and tests that would make sure. these approaches resulted in satisfactory office environments. 

As a result, the illuminance level was set at 50 footcandles on the task, with 30 footcandles 
in the intervening area. 

Post. Occupancy Evaluation (POE) 

General agreement existed that lighting designs. are seldom evaluated and that they should be. 
Clark summarized these feelings in the following way: "Each year the American Institute of 
Architects give its awards for beautiful buildings. Would it not be better if we waited at 
least a year and then found out how the building works for whatever it was intended to.be 
used for? We have erected a lot of buildings·but we do not analyze them. We are off to the 
next building and then to the next. We do not really sit down and study and· evaluate what we 
are doing." 

Lighting, Information 

A theme running through the proceedings was the need for better lighting information for the 
consumer and the designer. The information was categorized into state-of-the-art knowledge 
and new information (research findings). Clark.noted that many documents are produced with­
out a particular audience in mind ••• with the result that they are not readity usable by 
anyone. 

Consumer 

The discussion dealt with the demand for information, its proper source, form and its 
recipients. 

l 

Consumer research in England, France, and Germany disclosed that the biggest issue was 
knowing how t.o use lighting, according to Frye. 

Harrold pointed to the demanding, sophisticated and knowledgeable caliber ·of these consumer 
aud.iences. 
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As to who supplies the information, DeKoker felt manufacturers of lighting equipment should 
provide it if the public is interested in it. If they succeed, they might sell their product 
better. "It is a marketing, not an IES type of responsibility," he said. 

Designer 

When supplying information to designers, a plea for simplicity was countered with a desire 
for sophistication. 

A newcomer to the lighting industry needs to have it explained in the simplest terms, said 
Frye. 

In contrast Professor Smith called for sophisticated information, adding that industry 
Rtandards should !;I~ 9~y~loped for comprehensive and accurate presentation of illumination­
related product concepts. "Our posture in the marketplace should be one of sophist~cat~on 
and accuracy," he said. 

He urged publication of a daylighting design handbook of acceptable practice. It should 
include needed algorithms for calculator and computer programs. 

Information 

The most controversial topic discussed at the roundtable centered on the type and form of 
information needed by lighting designers. 

Lighting Levels 

"There should not be such a thing as 'illumination levels,"' Squillace felt. "Instead, it 
should be experimental data, properly reported, so that qualified professionals can inter­
pret and use the data to achieve certain solutions to their clients' needs. Illumination 
level is only a tool. The amount of flux per unit area impinging on a surface is only 
useful to gain other knowledge of th~t surface, such as its luminance, luminance gradient, 
the interaction between surfaces, and other factors of this type." 

No single number or r·ange of numbers can satisfy all situations, Squillace said, and added 
that the qualified designer can design for any situation. 

Lewis supported Squillace's view by saying that energy and cost-effective lighting design 
cannot be done through simplistic formulas applied to generalized spaces. Luminance levels 
should be established only for specific spaces with known uses, he said. "Lighting for 
spaces which have unknown uses should be at a minimum level until such time as the use is 
determined," he concluded. 

Clark, Harrold and Smith disagreed, claiming that many lighting designers lacked the training 
and experience to design without guidelines. 

Smith urged IES and the lighting industry as a whole to offer guidance, in part by establish­
ing a guide for illuminance levels. Otherwise "lighting quality would diminish to even a 
poorer point than what it is now," he said. 

In response to a query from W. M. Waldbauer as to interim illumination levels, Ross said that 
for the office work, the U.S. Government subscribed to the 50, 30, 10 ruling with permission 
to raise those levels where it was proven that it would serve some purpose. "I think that is 
probably adequate," he added. 

What the RQQ Committee of IES will do, according to Lewis, is use the judgment of a large 
number of people to come up with numbers "in a range that everybody won't think will be too 
bad. That will be the interim, I believe," he felt. 
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Equivalent Sphere Illumination (ESI) 

The usefulness of ESI as a research and design tool was seriously questioned. 

"Since ESI is known to vary by a factor of two or more for representative tasks at the same 
station, isn't it a difficult metric to use and establish as a guideline for a lighting 
enivronment?" asked one auditor. 

ESI was supposed to be a model that would predict performance based upon its value, Ross 
said, but claimed 'it doesn't do that. He said he had studied experimental results and 
found there was no correlation. Therefore, he felt the complexity of calculating ESI was 
unjustified. 

Visual Information 

"Is there enough relevant visual information for lighting design?" was a question that arose 
at the roundtable. Lewis felt a wealth of data was being generated every day, but the illu-. 
minating engineering community was ignoring it because it was not done by illuminating engi­
neers. "I think that is one of our problems," he said. 

Prestigious papers on color theory and visual perception have not appeared in the Journal 
or the Handbook because, from Squillace's experience, the committees have not involved them­
selves in those areas. 

On the other hand, IES committees have spent considerable time and effort developing and 
publishing illumination levels. 

Biological Information 

Frye called for a textbook in the biological area that would cover state-of-the-art research 
and point out ways to a better understanding. 

Pointing to the Future · 

The discussion of the needs of the lighting community varied, covering issues ranging from 
IES membership to research activities. 

As to future directions for IES activities, Ross urged "a forthright and clear explanation 
of uncertainties in past.practices and goals for the future, with interim consensus recom­
mendations." 

Broader Representation Within IES 

Harrold called for broader participation in IES by those concerned· with lighting. ·"We should 
try to work with other organizations and other people who have some bearing on what·it is 
that we do," she added. She pointed to good lines of communication with people in various 
agencies, such as the Department of Energy. 

International Activities 

Squillace proposed an ambitious program to intensify national and international lighting 
rese·arch. Consulting engineers, educato.rs, owners and legislators should participate, he 
said, and outlined a plan under which the user industry, the manufacturing and supply 
industry and the government should seek these objectives: 

0 

0 

0 

Sponsor and. fund, together and separately, research on indoor lighting; 

Report the findings of such research worldwide; 

The U.S. should spearhead an international IERI; 

International meetings should be sponsored by the U.S., or else international 
"chairs" of illumination education should be established in several countries. 
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Research Needs 

Research needs were expressed both from the user·standpoint and from thie perspectives of 
the research and design communities. 

Areas suggested by Bott of GSA included·accurate selection of task locations; a study of 
what constitutes reasonable surface reflectance; how best to utilize luminaire distribution; 
and the basic principles of task visibility. 

Through the years, GSA has funded general studies on various lighting systems; ··on the appli­
cation of high pressure sodium luminaires to offices; hand calculation techniques for ESI 
design; task-lit systems furniture; and systems designs based strictly on performance 
criteria, Bott stated. 

Many of these areas have been studied by others with differing results, he puint~d out, and 
called for work to provide a wider base of knowledge on which the build~ng owner and his 
engineer can base decisions. 

Other research issues arose earlier in this paper. They ranged from basic issues (e.g. how 
we see) to pragmatic application needs (e.g. responding to an energy budget). 

' . 

Harrold said the designer needed to have better ways of predicting with reasonable certainty 
what the end result of a lighting design is going to be. That wasn't the same thing as 
"being able to go to a space, to adjust it, make changes and do things so that·it finally 
comes out right," she cautioned. 

Squillace made the same point with respect to nonperformance research. 

Research Goals 

What designers need to give lighting its deserved importance in environmental design, 
according to Frye, is a research approach which looks more deeply at the human response to 
lighting, rather than stressing the physical assessment of lighting as a mere flux of energy. 

Light Source Characteristics 

"We need a full definition of 'full spectrum of light sources,'" said Clark. Right now, he 
said, the industry does not know what the accepted definition is of a full spectrum. 

Methodological Research 

on; type of research to receive attention concerned methodology--how to perform appropriate 
research. This issue arose with respect to several areas: 

0 Multidimensional Scaling 

The technique will be accepted for others to use, hoped Clark, but fir.st it has 
to be found both useful and valid, otherwise "there is no use in collecting 
all of that data," he added. 

0 Multivariate (Sensory) Studies 

Frye felt more research was needed in this area, adding that one of the major 
problems was to make an objective experiment with clearly isolated variables~ 

0 Biological Research 

A broad discussion on the biological effects of lighting--positive and 
negative--led to a consensus that they are not well understood, even though 
their potential is great. Clark cited ultraviolet lights as an example of 
this need. Available data are sparse and often contradictory, he said. 
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0 Productivity 

.JJc;>w _do YC?,U measur:e productivity in. lighting? asked Frye •. 

DeKoker agreed that techniques for meas·uring productivity were needed, and 
.suggested the National Bureau of Standards could best answer that question. 
(This requires extensive research- editor.) Bott also pointed to the need 
for "more and varied performance studies.!' 

0 Post .Occupancy Evaluation 

Probably 99 percent.of designed lighting ~s not post-evaluated (POE), declared 
Squillace, and called for a scientific procedure to perform POE's. Clark noted 
that a major requirement is a better understanding of the human response to 
the built e.nvironment. 

0 "Energy Audit 

Analytic tools to perform ene!gy audits were needed, Squillace pointed out. 

0 Long-Term Effects 

Clark and Lewis both called for a better understanding of the long-term effects 
of l~ghting on human performance. 
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1.0 OPENING STATEMENTS 

1.1 Dr. Murdoch (Chairman, Steering Committee): I would like to welcome you all to this 
IES/NBS Roundtable. I am Joe Murdoch of the' University of New Hampshire. 

I have been serving as Chairman of the Steering Committee which has been putting 
this conference together. I might mention that the origin of this conference is 
a very informal discussion which was held back in February between Dick Wright 
and Francis Ventre of the National Bureau of Standards, and Bill Fisher and 
Frank Coda of IES which suggested that such a conference would indeed be very 
useful at this time for the lighting community. 

Subsequently, the Steering Committee was appointed. As you can see from the 
proqram, the p1,1rpose of this meeting is to foster an open discussion of goals 
and issue~ and responoibilities or t-.he light:il'l{j' corruuunil;t, a.nd I would bo rE>nd..;s: 
if I did not point out one of the early things that the Steering Committee 
decided and that was that this conference is not a problem-solving session but 
a problem-identification session. 

Tho Steering Committee ~efined eight issues to be addressed over the next two 
days. It selected panelists to prepare written statements on these ve~y issues. 
You see these folks in front of you now. 

It further suggested a group of auditors which we hope are broadly representative 
of the lighting community who will have the opportunity to prepare questions in 
writing for consideration by the panel. 

I should point out that two publications will result from this conference. The 
first, NBS is planning to have a full report of the conference published; and 
secondly, it is the intention of IES tn have an issue of LD & A (Lighting Design 
and Application) dedicated to this conference, at least, a portion of an issue 
of LD & A. 

I would like to introduce the various people who are participating in the confer­
ence today beginning with the Steering Committee, and without embarra~sing any of 
Lhern, I wioh they woult'l P..i ther rise or put their hands up when I call their 
names. 

These people have been a great deal of help to me in putting this together. 

First, there is Howard Br.andston of ~ighting Desi~ in New York; Carl Long of 
Carl J. Long & Associates in Pittsburgh; Art Rubin of the National Bureau of 
Standards in Washington; Der Scutt of Poor, Swanke, Hayden and Connell in New 
York; and another member of the Steering Committee who has been working with 
us throughout and has been a great help, Frank coda, the executive vice presi­
dent of IES, in New York. 

One of the things that the Steering Committee decided was that we wanted to have 
a couple of readers to take the questions from the auditors, to put them together 
in some meaningful order, and present them to the panelists. In that vein, we 
persuaded Charley Amick and Mel Unglcrt. Charley is from Daybright and Mel is 
from Westinghouse. 

Now, I would like to introduce the panelists even though you can see their names. 

There is Norman Bott of the General Services Administration in Washington; 
George Clark of Sylvania in Massachusetts; Neil DeKoker of General Motors in 
Detroit; Michael Frye from Rotaflex in London, England. By the way, Mike, we are 
pleased that you could make the trip over. 

Next is Rita Harrold of Westinghouse in Bloomfield, New Jersey; Alan Lewis, who 
is not here yet, who is from the State. University of New York, College of 
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Optometry; then Don Ross of Ross and Baruzzini of St. Louis; Bob Smith of the 
University of Illinois in the architecture department; and Steve Squillace of 
Smith, Hinchman and Grylls Associates of Detroit. 

There are two other things that I need to do before I sit down. The first of 
these is to give the two gentlemen, who are serving as the co-sponsors, if you 
will, of this conference, and they are Bill Fisher, president of IES, and 
Dick Wright, who is the Director of the Center of Building Technology, an oppor­
tunity to say a few words of w!'>lcome themselves. 

I would like to start first of all by introducing Bill Fisher. 

1.2 Mr. Fisher (President IES): Thank you Joe. Good morning ladies and gentlemen. It 
is my pleasure to welcome you all here on behalf of the Illuminating Engineering 
Society of North America. 

I am pleased to find ~hat we do have a representation here from all of the major 
countries in North America who are members of the IES. We are certainly pleased 
to be a co-sponsor with the Center of Building Technology of NBS at this round­
table on lighting. 

we see this meeting as evidence of the continuing interest and even heightened 
interest in the lighting subject, shared by the Government, by users of lighting, 
by those who design and specify lighting, and in short, by the whole lighting 
community. 

Whether our interests stem from lighting in our commercial and industrial working 
environments, or from lighting as a factor in our life styles, such as at home, 
or at the disco, or at other nighttime recreation, or whether it stems from the 
higher present-day cost of lighting, or the energy used by lighting, I think it 
is good to see the interest in this subject and have the opportunity to discuss 
some of the issues relating to lighting's future. 

Speaking of that energy issue, which is a subject I have been keenly interested 
in for some time, I hope that everyone present understands that this nation will 
not save any oil by reducing lighting energy. I feel that I must mention this 
because there is such a widespread misconception on this subject. Without reser­
vation, all of the members of the lighting community that I know of encourage 
users to use just as little lighting as possible to accomplish their visual 
objectives. 

However, the fact is that in 34 states, around the United States, oil usage 
has increased whenever lighting energy is reduced because of the loss of the 
heating effect of lighting in buildings, and this considers also the load that 
lighting puts on cooling systems. With less lighting heat, the thermostat turns 
the furnace on more frequently, hence more oil is used then where oil is the 
heating source. 

I hope that everybody agrees that this nation's most serious energy problem, 
by far, is oil. 

It is true there are 16 states where oil can be saved as lighting energy is 
reduced. It is those states where, unfortunately, a fair amount of oil is used 
in generating electric energy. Most of the states do not. 

As I said, the net effect of all SO states is a washout as far as oil usage is 
concerned. I just wanted everybody to be aware of that fact, and with this in 
mind I think our discussions will be more objective on the subject of lighting. 

We have tried to bring a broad background of interest and experiences to both 
the panel and the auditors to make sure that all points of view are represented 
here. 
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I think the Steering Committee has succeeded. fairly well in this objective 
although not quite to the extent that we .had hoped for originally. It was not 
possible to get commitments from everybody_ who was invited. We-had hoped to 
have a representation from ASHRAE, for example, from NCSBCS (National Conference 
of States on Building Codes and Standards), from AIA, the ASID, BOMA and so on. 

While I. am sure everybody here, both the panelists and the auditors, will be 
addressing the issues objectively, because of individual backgro~ds and experi­
ence, there will be specific viewpoints presented by each panelist. I think that 
is very good. 

However, the outlook of any one speaker may be somewhat similar to one of the 
other half dozen 9r so blind men who were asked to give their personal descrip­
tion of a,p elephant they were congregated around, after fe.eling some particular 
paxt of the elephant'a anatomy. Y<:'l\1 will remember' the vario1,11:1 descriptions that 
were given .• 

So, I urge everyone to give the greatest attention to all of the viewpoints that 
will be expressed here today ·and tomorrow, colored by the background of the vari­
ous speakers. l;ly keeping our ears and our minds tuned objectively to all of the 
viewpoints expressed, even those which may not be popular with our own personal 

.:views, I thin1t we should wind up. with a better desar1pt1on of ,the elephant and 
~.better description of the issues which_must be faced squarely by the lighting 
community in the future. 

Thank you. 

Dr. Murdoch: Thank you, Bill. Next, I would like to introduce Dick Wright from 
the Center of Building Technology. 

1.3 Dr. Wright (Director of CBT, NBS): Ladies and gentlemen, we from the National 
Bureau of Standards greatly appreciate the opportwtity to work with the Illumi­
nating Engineering Society of North America in this effort to identify the prin­
cipal issues that face the lighting cqmmunity, those issues that it needs to 
address in order to serve our society's needs for a better built environment. 

Let me take a moment or two to tell you why the National Bureau of Standards, 
euld the Center for JNilding Tet:-hnnlngy, is co-sponsorinq this activi~y· 

We are an interdisciplinary building .research laboratory consisting of engineers, 
architects, physical and social scientists. OUr major product is the technical 
studies that provide the bases for performance criteria for buildings. We seek. 
to-provide measurement technology to determine objectively how well a building 
serves the needs of the public F.or usefulness, safety,· and economy. 

I should note that although the name of my organization is the National Bureau 
of Standards, we do not promulgate. any· standards.nor do we have any regulatory 
authority, but rather we serve as a research resource for organizations both 
private and public that do have these respOnsibilities. 

We have .had very successful experiences throughout ~he years in using roundtables 
to clearly identify and illuminate the issues in -important areas of building 
performance. 

For instance, it was in.1972 that we co-sponsored a roundtable with the General 
Services Administration on energy use in buildings. 

One product of that roundtable is the Manchester, New Hampshire demonstration 
office building. Another product was the pioneering effort of the General 
Services Administration to use an energy budget as a target in the design of its 
buildings. Another following activity was our assisting the National Conference 
of States for Building Codes and Standards by drafting- a document-to serve as 
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1.4 

a basis for ·energy conservation standards for buildings. This document was then 
processed by the American Society of Heating, Refrigerating, and Air Conditioning 

''· · ·Engineers, to become ASHRAE 90-75. 

or. 

We see a roundtable like this not as a problem solving effort, but· as a prob-
lem clarifying effort. We would look forward to a number of follow-up activities 
that with address some of the major societal needs for improvement in lighting 
practices. 

We are here because it is apparent to us that there are sUbstantial disagreements 
on the technical bases for lighting standards. There are disagreements that some 
of our staff have perspectives on. We do not suggest that we have the only 
legitimate views, but feel that our views, and others should be aired. 

Bill Fisher has mentioned the energy crisis as an important motive· for this 
roundtable. But, there are clearly many important qualities of. lighting that 
will be discussed here during the next two days, We do not ·want to take one 
narrow societal view concerned with lighting. We want to make sure that we have 
all important concerns in mind. 

·It seems to 
·proprietary 
to JUStify. 
discussions • 

me that the lighting community has a much lower level of non­
research than· the importance of lighting to the public would seem 

I hope that this will be one of the issues illuminated: during our 

. To what extent are there problems that can be resolved simply by making appropri­
ate use of the established lighting practices? It appears that people may not be 
using the tools that are:really readily available to them. 

To what extent are there problems because practices have not adapted them­
selves to the·· growing body o·f knowledge where there appear to .be· gaps between 

·what is conventional-ly used as· good practice and what is known to be a 
better basis for practice? 

What areas are there in which research is·very badly needed to deal with problems 
that are clearly identified in practice, but for which there is no objective, 
verified knowledge to improve the practices? 

so, I look forward to 
discussions that will 

·lie. 

Thank you very much. 

Murdoch: Thank you, 

some 
help 

Dick. 

very stimulating 
us see much more 

discussions in the next two days, 
clearly just where the problems 

. : 
When the Steering Committee met first, we decided that the toughest job a_t this 
whole conference was going to be the job of being the moderator. 

We are very fortunate, we feel, in having been able to persuade George Cornish, 
the past president· of the IES and Commissioner of ·Plaiming and :rransportation for 
the City of calgary,' Alberta, to assume that role. 

I want now then to turn the proceedings over to George Cornish and allow him the 
opportunity to establish the· ground· rules, but· before I do tliat, I would say 
that the Steering Committee is completely behind George in turning this over to 
him and saying, "George, you are the boss. Put on a good show." 

So, with that, I present to·you George·cornish. 

Mr. cornish: 1: would like t:o 'also extend a welcome to you· tadies and gentlemen this 
morning here and to echo tne comments bf the past two speakers. I trust that we 
shall all have a very fruitful two days. 
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2.0 "GROUND RULES" FOR ROUNDTABLE 

Getting on to tbe format and rules--which will be followed--and I use the word 
"f9llowed", I trust, advisedly, because from time to time we may. s.tray slightly 
from the rules to put a little more spirit in the proceedings in order to allow 
a little more free-ranging debate. 

There are to be discussed between no~ and tomorrow afternoon a total of eight 
issues. This suggests that it is going to require, particularly from the panel, 
a full cooperation if we are to keep on schedule. 

We will try to keep on schedule, and if we deviate, we will have to pick up on 
the next issue. The procedure that will be followed is that on each particular 
i~sue the panelists who have been chosen to speak on such issue, of which there 
shall be between three and five, on any particular issue, wi11 be allotted five 
minutes and I will be quite strict on that five minutes. 

They will read their statement and expand thereon in any manner that they see 
fit. At the conclusion of the statements, there will be an opportunity for a 
period of some twenty minutes for t.h.e pa.n.P-l:lst.s, for t:he entire panel to debate 
the issue· 

During that twenty minutes, and for the first ten of it only, the IES staff that 
is here today will be circulating in the audience to collect any questions that 
the auditors wish to have considered by the panel in the third portion of the 
discussion. That is for the first ten minutes of the debate while it is ensuing. 

At this time, I would ask that you try to keep your questions short and devote it 
and direct it towards the issue that is under consideration. 

We have, as it was explained by or. Murdoch, two readers whose responsibility it 
will be, in the second ten minutes, to review those particular questions, to sort 
them, to file them in order, and indeed to select those questions, if there are 
too many of them, and in some cases to combine them. It will be their choice and 
their choice solely as to the number of questions coming forward and in whatever 
order. 

At the end of the second ten minutes, of the twe.nty minutes of debate, the 
readers will then read the questions which they believe have most appropriately 
been posed by the auditors. The panel will be asked then to direct their answers 
to thul5e questions. When you are pooinq quootliona, indicate if you have any 
particular panelist in mind to comment on that particula~question. 

Because it is impossible to determine how many questions there will be, I will 
have the readers give me some indication at the start, to determine how much 
time will be spent on any particular question. 

Following the written question period, there will be the opportunity for ten to 
fifteen minutes of verbal questioning by the auditors from the floor of the 
panelists. Please keep your questions short and succinct and directed to the 
issue under debate. 

Generally, speaking,. if there are a number of questions from the floor, as I do 
anticipate there will be, I may have to cut it off when the time has elapsed. 
I will be trying to keep the allotted time period for each question to two 
minutes. 

If I might, for a moment, address myself to the panelists. Lady and gentlemen, 
durinq the debate, I would ask you to keep your comment short because time will 
be of the essence. 

Again, please direct your comments in an objective nature to the particular issue 
that is under discussion at that point in time. 
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There will be no introduction of personalities and that goes for the audience as 
well. There will be no introduction of commercialism either. 

With those few comments, I believe I have covered all of the points that the 
Steering Committee·and !.discussed last evening.· Accordingly, with three minutes 
to spare, we are to proceed with the first issue. 

.. ~ '. . . 
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3.0 ISSUE NO. 1-. "THE PUBLIC IMAGE OF THE LIGHTING'COMMUNITY" 

The first issue this morning will be "the public image of the lighting 
community." There will be panelists who will be addressing themselves specifi­
cally to this particular issue and they are Mr. George Clark, Mr. Michael Frye, 
and Ms. Rita Harrold and Mr. Robert Smith. 

3.1 WRITTEN STATEMENTS BY PANELISTS 

3. 1. 1 Mr. Frye: I wish to say thank you for making me most welcome, so. far, anyway. 

When preparing for this roundtable, I was conscious of the honor that I would be 
one of the few--r did say non-Amerlcan, but perhaps I had better say non-No:rth 
~merican. in ~eeenaance. 

I must say that I am very impressed that such a roundtable has been &et up at. 
all, especially where it is the intention to reveal and identify the issues, 
the goals and responsibilities of the lighting community, and because of this, 
I am conscious that some of my remarks may be regarded as critical and coming 
from an outsider to boot. I am an outsider who has speuL rour years at one of 
your universities anu who is a great admiror of the pro'Jr"',:"'ivFmP.Rs of your 
society. 

Thus, I felt that I must contribute honestly and constructively in order to be 
worthy of the high aspirations of this roundtable. 

If the schedule will permit it, I think I am allowed to insert a small story, a 
story of an English judge wherein the counsel for the prosecution got up and made 
a fantastic case and said at the end to the judge, "What do you think? There is 
no doubt about it. The case has been totally proven, don't you agree?" 'l'he 
judge said, "You ·are absolutely right. You ar·e absolutely right." The counsel 
for the defense got up, and who also did a fantastic performance, and said, 
"Your see, my lord, there is no doubt about it. The case is totally proven for 
the defense. Don't you agree?" The judge replied, "Yes, you are absolutely 
right. You are absolutely right." Then, the clerk of the court, he then got 
up and he said to the judge, "But, my lord, they both cannot be riyht. They both 
cannot be riqht." The jud9e said, "You are absolutely right. You are absolutely 
right." 

Much of what I shall say in this section comes from the findin'gs of consumer 
.research and the remainder comes from discussion with the members of the 
community whose work involves them with lighting in general. More research needs 
to be done in this area, but here is an outline of how the lighting community is 
is seen: 

The lighting community's image is most noticea.ble by its absence. Where it does 
exist, it is as follows: The lighting .communfty provides a service tc:> society. 
It is seen, but not heard. Lighting is there, the industry is'taken for granted. 
Historically, its role has rarely been 'questioned, but questions are beginning to· 
emerge. The most obvious, in the wake of the oil crisis, is energy conservation 
which may favour new or different lighting policies. Less obvi-ous is the issue 
referred to later on, of the effect of lighting on health and the environment. 
Both these have a direct bearing on lighting technology and both are receiving 
more attention in America than elsewhere. Although the health is'sue is best 
described as controversial in· America, in Europe it is barely recognized at all. 
Whilst conflict has arisen ·in the USA between industry and the proponents of the 
health issue, the fact that this has not happened in Europe gives the lighting 
industry the~e an ideal opportunity to react in a responsible and positive 
manner. 

Where the lighting community has an image, it is generally indifferent. 
Criticisms range from dissatisfaction with existing lighting programmes, in 
particular, the mass use of the fluorescent lamp, to the lack of information 

8 



available on the subject of how to use lighting correctly. With the advent of 
more functional lighting in commercial buildings, the consumer can see the 
imp.ressive effect that lighting can have. The desire has now been irreversibly 
established to transfer this application of lighting and its effect to the home. 

In examining in more detail the public image of the lighting community, it is 
useful to explore the changes and past trends. One is forced to look more 
closely at what has evolved. 

Lighting has been seen as a decorative item, as an aspect of furnishing which 
does not command much attention or thought in its own right. The value put on 
lighting was a reflection of this attitude - people have found it acceptable to 
pay $1,000for a chair, but not. for a light. 

Lighting was left very late in the process of building construction and .to a 
large extent a lighting fitting manufacturer was asked to provide the lighting 
of a new building, Ot' a nmuvat1on of the lighting, quickly and rapidly at the 
last moment. Historically, this shows up its relatively low weighting in the 
mind of the architect, designer, builder or ~orne owner. No real change began 
until the mid 1960's when funct.i on a 1 1 i ght i ng began to emerge. 

The user prefers functional lighting to be inconspicuous,· unobtrusiye, but 
fulfilling what is expected of it in showing up or emphasizing the colour, 
texture, shape and form of the space or object in question. It creates a mood. 
The important contribution of the introduction of the dimmer switch to the.mood 
of the room must not be· ignored.· Its advent enab 1 ed the consumer to change the 
effects of lighting in the home, even by using those light fittings already 
installed. The more economical li~hting in factories resulted in the introduc­
tion of more functional lighting in commercial areas, i.e., hotels, offices, 
shopes, museums, and the like. As a result, lighting now receives more attP.ntion 
earlier in the planning fur new. buildings and refurbishing old ones because of 
pressures by the architect.s, 1 ighting'consultants, designers and manufacturers, 
though the low priority afforded by the end-user to this aspect of the building 
makes it extremely difficult to achieve. Issues such as lighting levels versus 

, the qua 1 ity of 1 i ght i ng and task 1 i ght i ng and energy conservation in 1 i ght i ng 
have received more at,tention in the media. 

Thus people are becoming more interested and aware of lighting because they are 
becoming more and more exposed to these issues and because public and commercial 
buildings now show how lighting can be used. For the specifier to be able to 
interest the public with an improved approach to lighting in buildings, they both 
need to be aware and concerned .with its importance and effects. Hi stori ca lly, 
the public. was not aware of the issues, but the scene is now set. The public now 
has a strong desire to learn and understana about the use of lighting. The 
introduction of the dimmer switch, as referred to above, stimulated the con­
sumer's desire to experiment ll)ore w1th lighting, but when ~onsumers attempted to 
emulate ~he lighting effects found in commercial and public buildings, in the 
domestic environment, they were faced with a collection of fittings unsuitable 
for small loca~ions. Hence, their demand for smaller, more discretely designed 
fittings with limited or non-visible flex led to products suitable·for every room 
in the house, and most important.. fittings that were easy to i nsta 11. In this 
period, the image of the light.ing community has been tarnished by the lack of 
sui,table products and appropriate supporting material and information as 
described above. 

The fact is that light, like.water, a:ir ·and foot, is a necessity. It is a basic 
requirement of man. Without any one Of these we would die. This reality should 
be compared with the image of light and lighting that the public has which is 
that lighting is only of limited and marginal use in its purely visual and 
decorative function. Though the seeds of this appreciation have begun to evolve, 
it will be sometime before a basic understanding is achieved throughout the 
ct>mmuni ty. 
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3.1.2 

However, the stage is now set for lighting to be integrated at the onset into a 
building project based on the knowledge that it is a fundamental environmental 
requirement. 

Support is needed to assist industry in fulfilling what is primarily an educa­
tional requirement (something that industry can only afford to do in a limited 
way) and to improve both industry's and the public's appreciation of the impor­
tance of lighting, not just for its visual requirements in use by the public, 
but to also identify that it is an essential need of man. It would be reasonable 
to suggest, even at this early stage in the proceedings, that the subject of 
lighting and light should receive more attention and time at universities and at 
other educational establishments for students generally and particularly for 
students in architecture and design. It may be interesting to note that in my 
company we give frequent lectures to the profession and its students and this is 
someU11 ny that we ho.ve been doing for more thnn a decad.e. To date, we have never 
been able to satisfy demand. · 

This ever-growing desire for education on the use of lighting needs to be 
satisfied. We should be aiming at providing a deeper and more responsible under­
standing of the essence of ·lighting and what the industry is try1ng to achieve. 

Mr. cornish: Th~::.second panelict who will be addressing this issue is Rita Harrold. 

Ms. Harrold: I feel as though I am on trial here this morning with Charley Amick and 
Mel Unglert who are sitting before me as judge and jury, and over to my right is 
a court reporter taking notes. I am wondering at this time when the sentence and 
how the sentence will fall. 

The problem that I think I am facing, and you, George, you made mention of the 
lack of light on the podium, we talk an awful lot in the lighting industry of 
poor contrast and good contrast, and as I unfortunately had the pleasure of 
typing up my own notes at home on my own typewriter, I apparently have poor 
contrast on colored paper. However, I will do my best to decipher what I wrote. 

If we take the discussion topic at face value there is probably little or nothing 
to be said. The general public probably knows nothing about the existence of a 
lighting community much less has an impression from which to develop an image. 
l am assuming therefore that the public in question here is a specific section 
of the population, namely those who an:! in some way profc~!;ionally involvec1. 

In the past the lighting community has received some "bad press" on a variety of 
issues--lighting levels, complexHy uf some'of our recommended procerlures, erro­
neous assumptions that lighting was the sole conspicuous consumer of energy at 
the outset of the energy crisis. With the removal of lamps from many commercial 
installations and the turning off of lights, gloom literally stood a g6od chance 
of pervading. 

We seem to have·weathered that crisis and in the '80s the view from here is much 
more optimistic. Public education, response to our critics, and enlarging the 
scope of our own area of influence to talk to other disciplines have drawn atten­
tion to the importance of lighting to the total environment from a quality as 
well as quantity aspect and have helped to position light1ng relative to other 
design considerations. 

The lighting community is not viewed today as a totally engineering oriented 
group, and in recent years we have seen much emphasis placed on the design 
aspects of the profession, with concern for lighting demonstrated by architects, 
interior designers, space planners and others. IES has recently created a new 
positio~ on its Board of Directors for a ~ice president of design and application 
and this should publicly demonstrate the Society's commitment to including that 
area of interest in its voting structure. 
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3. 1. 3 

Those are the prepared comments that I made, but if I do have a couple of 
seconds to pick up some matters that Michael Frye indicated, I would like to go 
on, if I may. 

Mr. Cornish: Please do, Rita. 

Ms. Harrold: Perhaps unlike the British community, I do not think that we have any 
lack of availability of equipment in this country. There has always been a lot 
of light sources and illuminators from which the designers can choose. 

As far as the general public not understanding what the lighting community is all 
about, the problem is one of perhaps directing an image towards them that is 
indicative of the kinds of services that are available from designers and archi­
tects to the general consuming public. I do not think that we have gotten down 
to the level of the homemaker, for example, and I would wholeheartedly agree 
with some of the comments that have been made that we have not encouraged people 
to prepa:r.F.! th•dr lighting dc3ign early enough in ehe game. 

We seem to wait too long until ground has been broken and plans have been drawn, . 
and lighting has unfortunately been very much the afterthought in the design 
projects labeling it as a necessity rather than a functioning part of the total 
design of that space. 

Prof. Smith: I first want to recognize my appreciation and grand feeling of being a 
participant in this program. 

Significant factors impacting the image of the lighting community as perceived 
by the professionals, bureaucrats and consumers who are not directly involved 
in the activities of the community. 

As I preparP.d to write this paper~ an incident came to mind that occurred during 
the 1978 IES Technical Conference. I was riding an elevator with a young man of 
college age who was attending a conference on solar energy. He scrutinized my 
conference name tag and responded, "I 11 umi nat i ng Engineering Society; what do you 
guys do besides screw in light bulbs?" This incident supports my own feeling 
that the lighting industry is, in fact, devoid of an image. This paper examines 
several contributors to this undesirable situation. 

Absence of Degree Programs 

In the U.S. Department of Labor's Dictjonary of Occupational Titles, the 
"Illuminating Engineer" is listed along with a brief description that indicates 
the practice of this professional occupation requires "synthesizing", which is 
the highest level of cognitive achievement, "speaking-signaling", and "precision 
working." This is an appropriate description for a profession that is respon­
sible for developing the illuminating systems that allow our population to extend 
their productive and social activities far beyond that possible in the pre- . 
electric light era. Also, this is a profession that impacts the use of over 5% 
of the nation's energy consumption. Thus, it seems quite·ironic that in 1977 
there were 1,399,000 academic degrees awarded, but not one for the dtscipline of 
illuminating engineer. (It is true that Pennsylvania State University and the 
University of Colorado at Boulder do offer options in illumination as a part of 
the architectural engineering curriculum.) 

It is folly for the lighting community to expect to have a strong positive image 
when illumination is not among the thousands of disciplines that are recognized 
by our education system. I propose that it is of the highest importance that 
financial support be established to develop and maintain academic programs in 
at least five universities including one doctoral program. 
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Absence of Research Programs 

It is a "chicken and egg" type of discussion as to whether the absence of 
research programs is due to the absence of academie degree programs or vice 
versa, but it is a fact that the Research Center Directory, a listing of 
research-interested institutions, does not list illumination as a research topic. 
Several schools indicate that they have an interest in illumination research but 
only as one of several interests. Of course it is also true that there is 
ongoing research on subjects closely associated with illumination, but research 
activities must accompany academic degree programs if the programs are to have 
vitqlity and credibility. 

I propose that the industry and the Government ,pursue a policy of encouraging 
academic programs in illumination studies by giving the committed institutions 
fir~t opportunity to p.;~rtir::ipate in 111um1nat'iun reset~rch. 

Simplism 

There is, 1n ~ op1n1on, a basic responsibility for the knowledgeable to be able 
to explain the complex in understandable straightforward language. It is also a 
responsibility that the highest degree of integrity be maintained throughout that 
explanation. When a complex concept o~ a product is described, the description 
must not take on a simplistic diluted posture if that concept or product is to be 
accurately perceived. To illustrate~ point, it is only necessary to compare 
the labeling of an incandescent lamp with another commonly purchase item. 

Without meaning any disparagement to pork and beans, I ask you to peruse the 
label that was taken from a can (exhibit 1) and then note the label from a "soft 
white bulb" (exhibit 2). The purchaser of the pork and beans is given accurate 
information on the nutritional value, the ingredients, heating directions and 
suggested uses plus instructions on how to store and an address and invitation 
to write for additional information. It should also be noted that the calorie 
content is listed, but without emphasis. As we examin~ the labeling of the 
incandescent lamp, we notice first that i.t is called a bulb; the power rating is 
emphasized (need I note that power and light have an abstract relationship); and 
one has to wonder exactly what is an "Avg. hour" and an "Avg. Lumen." Also, what 
is the significance of being "soft white?" 

I would expect a consensus of agreement from this audience that the incandescent 
lamp has a higher complexity quotient than the pea bean, but the consumer would 
not arrive at that same decision by .reading the ~ccompanying labels. 

This simplism is a degradation to the image of the product and the industry; 
how can we convince the public that lamp lumens, lamp life, luminance, efficacy, 
talbots and candelas are important values when we don't use the terms ourselves? 

Industry standards should be developed that set forth a criteria for comprehen­
sive and accurate presentation of illumination-related concepts on products. Our 
posture in the marketplace should be one of sophistication and accuracy. (It 
should be understood that the simplism is not confined to lamp labeling but has, 
in~ opinion, permeated the industry.) 

Mr. Clark: It has been interesting to listen to the other three. I had sat here 
originally thinking where I was going to wind up. I said, that if I had come in 
last, that everything pretty much.sure. would have been said. ·It is interesting, 
however, with the title "Public Image of the Lighting Community," the variety of 
interpretations that this has taken. That remark, by the way, was a communica­
tion that the panel got.· I am not saying that critically, but what I am saying 
is that is what each of us was looking at as the explanation of what this was 
about. 
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3.1.4 

I happen to take a more narrow approach. I addressed this subject matter in 
terms of the lighting community and not lighting or its products. I addressed 
it in terms of the public in its broadest sense of the word. So, in that 
context, let me proceed. ' 

The IESNA represents the largest organized segment of the lighting community. 
Since this organization has never really addressed itself to the general public, 
its image is· largely that developed by the general news media. Because this same 
media understandably does not attempt to treat technical subjects on a technical 
basis, it has been especially susceptible to a few articulate critics of the 
Society and to their description of the Society and its activities and recommen­
dations. Their views (often more emotional than factual) have been repeatedly 
publicized, meeting the test of being newsworthy, while those of the IES have 
been considered lacking in news value and therefore remain unpublished. 

It is interesting that the result has been a sort of "Johnny Two-note" approach: 

{1) Lighting levels are "too .h.:!...9!!." because of the IESNA 

(2) The IESNA is made up largely of "black hats" and therefore not to 
be trusted. 

Note that this omits any reference to the many other areas of the Society's work 
and assumes that all those in the lighting community who stand to benefit commer­
cially from products and services (in other words, most) are lacking in technical 
and professional integrity. 

The media itself has been very difficult to deal with as some of us can personally 
attest. As naive recipients of occasional media attention we've found ourselves 
misquoted, quoted out of context, and frequently used to provide token balance in 
repot·ting. Furthermore, proof statements by critics are not required and cross­
examination is not available. Fair or not, however, one would have to say that 
the public image of the IES is at least tarnished. 

The Society's reputation in the public view would not be too significant were it 
not for the fact that the great majority of today's regulators (and tomorrow's 
regulators to come) have gained their knowledge of lighting through the news 
media. Their frame of reference thus created makes it more difficult to get an 
open-minded hearing for the Society's views. 

While there is no financially practical way in which the image of the IES can be 
turned around in the media, we should resist any temptation to paint it all 
black. Many organizations have image problems these days not the least of which 
is government. The Society has fundamental technical integrity and continues to 
be the best and sometimes the only consumer advocate for lighting. 

Mr. Cornish: When I made my opening announcements, I neglected to mention that the 
questions from the auditors should be put on the three-inch by five-inch cards 
which the staff will distribute to you and be made available. 

All of the questions that you submit should be signed so that we can verify that 
they have been submitted by an auditor. 

The staff incidentally from IES who will make these cards available to you are 
Howard Haynes, Mr. Shankar, David Reyes-Guerra, Larry Pistassi, Chuck Beardsley 
and Linda Madden. Those are the people who will be ·circulating amongst you to 
distribute the cards and will be picking·them up. 

At this time, I would like to open the discussion to the panelists. 

13 



3.2 PANEL DISCUSSION - ISSUE NO. 1 

Ms. Harrold: I have a question of George Clark. George, I agree with your comments. 
However, I am asking for a little more clarification. 

You indicated that the public image has been tarnished, and then in your closing 
statement, you said that we (IES} represented the best and the only consumer 
avenue. of information or advocate. 

Do you see us progressing in the future to improve that public image, and by what 
means can we get the word across that we are the best advocate? 

Mr. Clark: With respect to the public image as _I have suggested I do not see any 
vractical wav of improvin~ it. We probably will have continuing difficulty in 
getting undersr.andinq fot Qur consu1~L advueate role. 

I am not suggesting that we have not faced some· very legitimate quest}.ons, but 
the fact is the questioning has come from a frame of reference that is related 
to the energy situation and a desire to reduce energy requirements - including 
the energy used by lighting. That is the prime if not only goal of many of 
those by whom we have been questioned. 

The goal of trying to provide the best lighting possible for the user public, 
whether it is commercial, industrial or residential, provides a different frame 
of reference for addressing the issue. It is in this context that I believe the 
Society is still the principal organization'that is concerned about lighting for 
the benefit of the consumer. The need to reduce the energy used by lighting 
ultimately has to stand in conflict with the need for lighting. While there are 
lots of issues involved, the IES is uniquely qualified to contribute to the 
resolution of the conflict. The IES is. in a unique position to represent the 
consumer interest. 

Mr. Cornish: Are there any further comments from the panelists or any further 
debate? 

Mr.. Frye: There was a slight misunderstanding in my statement. I was not trying to 
deal with the lighting community in what it actually performs ~1d what producto 
~rP. available, ~n~re is a very difficult issue in dealing with images until they 
are actually perceived. 

I am surprised that you do not find in North America that the image of the 
lighting community, certainly in Europe, anyway, is regarded detrimentally by the 
fact that generally information is not available which may not be the lighting 
community's fault. There are those subjects of how to use lighting, how to·fix 
it, and such as where_you can buy one, but you cannot create the effect that we 
thought necessary, which is the perception problem which is quite a major issue. 

Mr. DeKoker: George, I get the impression that we are trying to take a technical 
society and make them a salesman and marketer. It seems to me that manufacturers 
of lighting equipment, who are trying to impress and sell their particul"ar 
product over their competitors to the public and users, should be the ones to 
provide the information if the.public is interested in it. 

If they provide the information better than anybody else, then they might sell 
their product better. It seems to me to ~e a manufacturer sales marketing type 
of responsibility rather than an IES type of responsibility. 

Mr. Smith: I agree with you. I think the IES needs to establish the standards. 
I talked to some of my friends working for one of the various companies about 
what I was going to say about the can of pork and beans. 

They said that the public only understands watts and power when they buy_ a lamp. 
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As long as that condition exists, then I do not see or think of any one of the 
companies taking leadership and saying that we are going to establish a whole 
new labeling procedure. 

I would like to see the IES step forward and stipulate by saying what we believe 
is the proper labeling procedure. 

Mr. Bott: I was just going to say that in almost 30 years of GSA you get to learn 
what a tarnished image is. 

These things come and go, and you just have to persevere because eventually 
things do get cleared up and are ··straightened out. You find that you are still 
there and some of the other people are not. I just want to say that you just 
have to roll with the punches a little bit. 

Mr. Cornish: Mr. Clark? 

Mr. Clark: I wish to make some comments relating to some of the more recent 
discussions. 

If we are talking again about the general public, the cost of communication is 
outrageous. There are amongst the auditors people like John CUttica of the 
Department of Energy and others who are experiencing this problem right now in 
relation to the need of conveying certain information to a broad public in terms 
of light sources and saving of energy. 

It is extremely expensive to educate two hundred million or even one hundred 
million people if those are indeed the ones you wish to educate. 

We are faced with the fact that for any given item about which we wish to 
educate the consumer public, that is the household user, the communication 
involves a tremendous amount of funds. It is a exceedingly difficult proposition 
to undertake - particularly if we have changed from our present system to the 
metric (SI). 

Indeed one of the immediate problems facing us is how we get into the metric 
system. It seems to be going OK in the industrial world to some extent and in 
the commercial world, but when we .get to the general public we have a real 
problem. I agree, Bob, with your comments, yes I agree with your concerns but 
I guess I disagree with IES being a media to achieve it. 

The most we have ever spent in IES on public relations was for a period of two 
years at $6,000 per year - a ridiculously low figure for this kind of activity. 
BY the way, this was befor~ the energy issues were involved. The Society had to 
reluctantly come to the conclusion that would not afford even this "drop in the 
bucket." In the end it was almost wasted money. our intentions were good but 
anyone involved in this kind of area realizes that $6,000 does not go very far. 

Mr. Squillace: I want to comment on one of the remarks made by Neil DeKoker and as 
well as on some the remarks made by Bob Smith. Bob mentioned the pork and beans 
label, the fact that the public, I believe he implied, and he can correct me if 
I am wrong, is more or less educated to what it says on the pork and beans label. 
Let's examine that a little bit. It says it contains beans, bacon, monosodium 
glutamate, hydrogenated olive oil, coconut oil--maybe! It says right on the 
labelr It says it may or may not contain! It goes on reciting chemicals that 
I am sure the general public at large is completely unaware of. I do not say 
all of the public, I say most of the public. Now, if you take a look at the 
advertisement for the 100-watt light bulb it says that its average life in hours 
is of such and such and its average lumens is such and such output. Sure, the 
public may not know what a lumen is, but on the other hand, I don't think it 
knows what monosodium glutamate is in most cases, or anything else for that 
matter. What·I am saying is that I don't think that we have any different a 
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problem in the lighting industry than what they· have in the food industry, or 
in any other industry. Take the automobile. I dare say the public at large-has 
not got the slightest idea of what a cam is, or what a shaft is. 

I say to you that there comes a point when you have to stop. How much can you 
educate anybody, whether you are a manufacturer, or in any other part of the 
industry? You can only go so far. Once you get the horse to the water, if he 
'does not dip his head in the water, then he is not going to drink. The public 
has a duty for its own health, or for its own well-being. It cannot sit there 
in the sun all day long and be spoon-fed with simplistic solutions to problems. 
For crying out loud, let's stop doing it! 

~ ...... 
In terms of Neil DeKoker's remarks, about marketing, he is right, the IES cannot 
as a body market the things that we have here. However, one of the steps that it 
has taken, and I sh6\1ld say shuulcl do mol.·e ~f, io to m;u:ket i tsl!ll.:l:'. l'lot.h t.he u:s 
here, and all of the societies abroad, in terms of what ! have seen in EUrope, 
they too have not marketed themselves. 

Funds have to be raised and I understand that they are difficult to get. It is 
indeed difficult to do anything in the way of getting funds these days for any­
one or for anything, but we just have to do it. we have to let the people know 
who we are, whether it be dune by television, or broadcalilting, or. the qiving out 
of our_ minutes to the public, or whether it is done by the news media, the news­
papers--well, speaking of the newspapers, they have a great time in publishing 
some of our adversaries' comments or critics' comments, but I do find little, 
very little discussion in favor of the IES. 

Most of the information supporting the IES position is not accepted by the news 
media. They are being unfair, and somewhat harshly discriminatory. .So, while we 
do not market perhaps the actual product itself, we certainly have to market-­
well, I don't say the IES, but I want to say the lighting industry somehow. I 
want you to know that it is not just the IES that does it alone. It should be 
done by a lot of people. 

Mr. cornish: Thank you, Steve. Once we turn you on, we are sure to have an 
interesting debate. 

MR. Harrol.Q.; Steve has said it all so eloquent·ly that I really do not have that 
much to add. 

The manufacturers, I believe, have a pipeline directly to the consumer, and maybe 
therefore a greater opportunity to quote whatever word that we want .d.yhl in 
front of them. But I have bad news for all of you, gentlemen, ·who may not go to 
the supermarket and get hung up on the labels for the pork and beans and for the 
light bulbs. Most women, at least from wha·t I observed, do not read lctbels. 
They are simply whisking around with their carts and grabbing item after item. 
They do not have time these days. And, apart from that, why would I need to 
read the pork and beans label. I know how to cook beans and pork. I always 
have. 

Prof. ·Smith: I have two comments. One is directed to George Clark. I was wondering 
if the IES should establish standards, and if not, who would and who should. 

The other is simply another observation that arises from my own teaching experi­
ence. As I tried to impress to the architectural students that they should 
apply lighting with some type of skill, I showed them how to calculate using 
R-40s but they say that you can never get the data. I have difficulty getting 
the data myself. 

·How can we be so sophisticated about the science of illumination if the data 
is not available? And, essentially, the data is not available to the general 
public. Yes, you can get it by writing in, I realize that, but I am talking 
about sophistication in the marketplace. 
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Mr. Clark: I would like to comment on both of those questions. First, the matter of 
IES setting standards. My perception of IES, and I'm not speaking as an official 
of the organization at this time, but having been associated with it for two or 
three years, is that we do not set product standards. That is not our goal and 
aim in life. 

It is our function to try to get lighting standards, measurement standards, 
nomenclature standards and various other matters of this nature. This is quite 
distinct from product. 

ANSI is a product oriented organization. When we have light source, lighting 
equipment, ballast or whatever, ANSI is the source for the standard for the 
product itself. 

We also have NEMA, the National Electrical Manufacturing Association, which sets 
some standards, but mainly when it gets to a product standard, it is handled 
through ANGlo 

So, in that sense, I would find it difficult to feel that the role of the 
Society, at this time, should involve things such as labeling. 

Incidentally, as perhaps some of you are aware, we already have a Federal regu­
lation relating to labeling for light bulbs. This sometimes makes it difficult 
to get all the required information on the label and still get any light out of 
it. 

So, there are some things that are already prescribed for the benefit of the 
consumer. This is not a total void. Nonetheless perhaps there is an avenue 
for further discussion. In terms of data, Bob, I share your feeling. Perhaps 
this comes from my own background which covers thirty years in lighting - about 
soi involved with lightii'l'::f fixtures and about 50% with lamps. I think we could 
do a better job. 

When we get to discussing barriers, I think I can explain one reason why this 
does.not happen. In one sense it is a "chicken and the egg" situation. The 
great proliferation of detail th~t some people desire is of little interest to 
others. 

Aga~n I am not talking about IES as such, but as a total lighting community we 
will perhaps improve the quality and quantity of our information output in 
those areas where we do so little today. 

Mr. Cornish: Seeing there is no further debate from the panelists, and also inasmuch 
as our readers have the questions ready to start the third portion of this 
debate, I will call on the readers. 

Just as a side comment, I might say on the question of product labeling, while I 
am not supposed to comment, in your country you have to contend with one lang­
uage, but in mine, you have to find enough room to put it on in two languages. 

3. 3 WRITTEN. QUESTIONS/COMMENTS BY AUDITORS 

3.3.1 Mr. Florence: "Is there any thought about: an industry-wide public relations 
organization for the education of the public via the press?" 

Mr. Clark: About two and a half years old is the National Lighting Bureau. The 
genesis of that organization was the feeling that in fact we were not spending 
enough time explaining lighting versus lighting products. There was the feeling 
that the individual manufacturers were doing their own thing, telling about their 
new products and why their products were better than other people'.s products. In 
the process, over the years, very little was said about lighting and what light­
ing in fact can do and what it cannot do which is equally important, by the way. 
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3.3.2 

So, the National Lighting Bureau was put together to provide this public rela­
tions opportunity. It has been struggling a bit. We had a problem, in the 
beginning, in that the publici relations agency that we employed decided to go 
out of business after about three or four months and we had to go back and sign 
another one. This necessitated beginning again the education process that you 
have between any group and its public relations organization. However, it is 
functioning at this time with a budget that is somewhere between $60,000 to 
$70,000. 

Again, when you talk to people in the public relations field, they will tell you 
that this is not very much money. This is what is being used at this time to 
try to do more by way of explaining lighting and the benefits that it can produce 
for people. 

Ml:. DeKoker; There might bo an opportunity. ThP. Tnt-.P.rnilt.innal Ener'JY A'i,Jency Qf 
which the United States is a member, announced last November that the month of 
October of 1979 would be the International Energy Conservation month. All of the 
major countries, or at least most of them, have committed themselves to'this pro­
gram with special emphasis areas and programs to increase the public awareness of 
the total "'nPT'JY l'litnation, the need fol::' E;!nerqy conservation, and w.~at it can or 
cannot achieve and so forth. 

Possibly, the IES can take advantage of this opportunity also to issue a special 
publication, or some sort of an advertisement, or whatever, or the member compan­
ies can, to increase the awareness of lighting in its relationship to energy in 
order to improve the public awareness at this opportune time. So, we have a 
specific date to shoot for which will give us the opportunity and challenge to 
work towards that. 

Mr. Kahn: "Can it be denied that only the visual effects of lighting relate to 
'energy savings,' and that until the engineers are informed and educated to 
these relationships, design cannot accurately take them into consideration?" 

Mr. Clark: Can you try that again? 

Mr. Amick: Maybe Myron can in one sentence clarify this? 

Mr• Cornish: Mr. Kahn, oould you try to t:'lari.Ty it-.? 

Mr. Kahn: Take it in two parts. 

Mr. Amick: "Do you agree that for too many years the IES stressed the quantity of 
light, footcandle factors, rather than its visual effectiveness and only in 
recent years has the IES applied itself to the quality aspects, ESI, visual 
performances, et cetera, that ESI is a complicated system; and although basic 
laws of physics have been available to guide lighting education, instead emphasis 
has· been on engineering and design rather than a better understanding of the 
visual functions of lighting and its relationships to the needs ·of the eye bra·in 
system?" 

Mr. Clark: To some extent I would agree with Myron but then I would have to look 
back and recall that in 1957 I presented a paper at the IES Annual meeting which 
had to do with the visual environment. We have had some others in the years 
since. In August 1961 we had an issue of Illuminating Engineering devoted to 
the luminous environment. 

I remember as I came into the lighting field originally there was considerable 
concern about direct glare and veiling reflections. We sometimes think that 
veiling reflections came along only as an issue with ESI. They have been a 
design consideration for many years. Of necessity they were handled 'in a quali­
tative way since we did not have the quantitative know-how to do otherwise. 
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We had a rather pragmatic way of trying to cope with a problem--indirect or 
luminous indirect luminaires. We knew that louvre shielding was not appropriate. 
It was only when we got to the ESI concept that we began to feel we could apply 
numbers to this factor. It is inaccurate and unfair to suggest that it was not 
previously a design concern. Perhaps we were not as knowledgeable as we should 
have been or could have been and perhaps there were some people that were not 
concerned, but IES itself recognized the problem. 

With respect to dir.ect glare, we are on our third direct glare evaluation system. 
The first of these goes back a long way. I suspect we will be talking about this 
when we get to the environmental issue. 

In terms of the aesthetic and psychological aspects, as Myron well knows, I have 
taken issue with the Society in years past. I am pleased to see that in the last 
10 or 12 years there has been a good deal of additional activity that has taken 
place. I think we are developing a greater concern for thP. visual environment 
and 110t solely on an intuitive basis. 

So while it is true that we can always do better, we do not need to feel that we 
have totally neglected other concerns such as illuminance and direct glare. 
Unfortunately, the image that we are talking about here gets down to the most 
simplistic aspect, which is footcandles. So, in that sense, you are right in 
that, unfair as it may be, we suffer from that in terms of our image. 

Mr. Goldin: "We are not a consensus group. Criticism from Ralph Nader and the New 
York Times is partially right in that it is only recently that we are trying for 
a balance and it is quite expensive to participate." 

Mr. Clark: Saul raises a good point. Being foolhardy, I'm ready to comment on it. 
Seriously, he raises a point that is a problem. It is a significant barrier and 
it is in that area that I would have expected it to be raised. But all of the 
subsequent subjects have some bearing on the image part of it. That perhaps is 
one of the difficulties we are experiencing in this first roundtable session. 
We have had difficulty over the years in getting certain kinds of participation, 
since as a Society we do not have the funding to pay for people to attend our 
technical committee meetings. The meetings are open and we encourage attendance 
but unless a person can get there and pay his own way, there is no way this can 
be done. 

For many years the American Institute of Architects paid the expenses of people 
attending their committee sessions. Obviously this has been a problem in the 
politics of establishing eligibility for funding. A few years ago in dealing 
with their hierarchy, I learned that they were thinking of dropping this policy. 
Whether or not they have, I have lost track. It does then become a question of 
who is to decide who gets paid and who doesn't. That's a nice little political 
problem for any type of organization. 

I have been concerned by the fact that we have not been able to get many of the 
consultants or architects we would like to have participating - particularly from 
the smaller organizations. They have people who could contrbute and yet can just 
not afford to go.to meetings. 

We have corresponding members for our committees but that is less satisfactory 
for both sides compared to having somebody who is actually able to participate in 
the discussions. As Saul well remembers this matter came up in my tour as the 
incoming IES President. 

I have to admit that I have not found an answer myself and I don't think the 
Society has at this time either. 
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3.3.4 Mr. Fisher: "There seems to be pess~m~sm about :improving the -image of the IES. 
Should we not try to maintain communication with the critics? Get them working 
within the Society?" 

Mr. Squillace: Of course, we should keep the communication lines open. All of the 
critics, be they Ralph Nader, Bill Lam or Dick Stein, or any of the other promi­
nent names appearing in the press. Whoever they are, the lines of communications 
should be kept open, yes. The question is how to know which is the real impor­
tant one. Again, I repeat, that is a two-sided coin. Bill Lam was invited to 
be here today and he isn't. Sorry about the name again, but he isn't. Darn itl 
I wonder why? That is all. 

Dr. Lewis: I should think this comment should not be let go without saying that o~ 
cc;>urse many of our severest critics are within the Society. Anybody who has sat 
l•i on o.ny of the rec..,nt-. t.echnictl,,l. eomm1 t:.tl:!l:! meelill.;t-' hao l;lggn p9!"h:~ps nverwhelmeg 
at the lack of accord by the people sitting around the table. There are indl:!l:!~ 
substantial disagreements even within the Society, but I think that is very 
healthy. I think too that indeed there are people outside of the Society who are 
also critics, but that at least certainly within the Society everybody is not all 
on nnP. line, There is substantial criticism that is ongoing at all times. 

Ms. Harrold: Yes, I think there is anoth~:<.L group and not.just thP r.r.itics, I think 
that group includes anybody who is at all involved in activities that may be at 
the periphery of the field of illumination. We should try to work with other 
organizations and other people who have some bearing on what ·it is' that we do. 

I would not want to emphasize the word "critics" because I think that is what we 
have been doing in the last couple of minutes. There is a whole range ·of people 
that could be very helpful to us. The Government agencies is one example and the 
IES managenent committee has discussed that very issue this week. Fortunately we 
do have some good lines of communication with people in various agencies such as 
the Department of Energy, naming one example. 

Mr. Clark: I may have left Bill with a feeling towards the end of my statement that 
it was a bit pessimistic. First 'of all I would like to say that I personally 
have &pent lnng hours over several years with some of our most severest critics 
trying to listen to their ideas and to convey ours. 

After a very honest attempt, I happen to have been defeated by someone who 
disagrees with me - not because of the fact that he disagrees with my ideas but 
rather because we r.annot somehow have a discussion and agree that our differences 
of opinion are honest ones. 

I prefer to make no further comment on this except to say that there has been a 
very strong effort made in this particular regard. 

My particular comment was related to the public image in the broadest sense. I 
• am pessimistic in making any significant changes in the foreseeable future. It 

would take a number of years of getting repeated favorable.publicity- which is 
almost impossible to get in the news media. I would be inclined to come back to 
what I thought was a very cogent comment by Norm Bott. It is just something 
which has happened and we must go on doing the best we ~ow how hoping that over 
a period of time the negative image which has been created by some of this 
material will pass. 

Mr. Frye: I think perhaps we have been spending an awful lot of time talking about 
different parts of the elephant. I am ce~tainiy conscious that the. issue, or at 
least one of the issues here, is the information, and not just about the product 
itself, but how to use information. 

I think we have gotten off the topic of what the image is of the lighting commu­
nity by the general public. They feel there is a lack of information available 
to them where and when they want it. It is not necessarily directed at the 
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3.3.5 

product, but how to use it. I think this is something that we have to direct. our 
attention to. It will be an expensive exercise in the education of people, bUt 
it has to be p~t into perspective. In my view, this is the key issue of how to 
use lighting and not necessarily which individual products you would select from 
15 different items that are exactly the same thing. The question lies in how 
you actually use it. 

Mr; Cornish: Thank you. Mel will have the next question. 

Mr. Unglert: This is to the general panel by Francis Ventre. 

The question, as I would interpret it, it reads: 

or. Ventre: "It seems likely that cons.umers, building owners and managers, legisla­
tors and regulators need to be informed to some degree. Where should emphasis 
by.placed and what should the different messages be?" 

Mr. Cornish: That is a general question to the panelists? Where should the emphasis 
on this education approach be placed? Would someone like to kick off on that 
question? 

Mr. Clark: .sorry. It seems I am not as bashful as some others. 

One of the things I think, and have long thought, as some of the people at IES 
will recall, is that IES itself does have an opportunity to work somewhat in the 
direction that Bob Smith has suggested. Had we not been hit with the energy 
situation when I assumed my presidency, maybe we would have gotten it off the 
ground because I felt so strongly about it. 

We have a tendency to produce' a lighting recommendation publication .whether. it. be 
for schools or offices., or whatever without a specific audience in mind. They 
are developed generally with the idea that a consensus is reached on what the 
specific lighting under consideration ought to be and then someone tries to 
d.escribe it in appropriately technic.al terms. As a consequence it often winds 
up being a document which is not readily usable by many of .the people we would 
like to reach with it. This does not necessarily detract from it as the refer­
ence document. 

It has been my suggestion that our recommendations continue to be developed much 
as they are now, but then with the help of less technically oriented people sub­
documents would be produced that are addressed to particular audiences. 

In the case of school lighting, for example, it might be a simple two to four­
page folder with abstracts and statements for the basic document addressed to 
contractors. Another might. be produced for· school boards having in. mind their 
concerns. This is just 'one illustration. 

In the case of industrial lighting, fo~ ex~ple, there might be a similar kind of 
document produced for the plant engineers. 

Mr. OeKoker: I think one of the t~ings that we have to communicate to our legisla­
tors, and to the general public, is that although lighting is. highly visible 
energy, as an energy consumer, it really represents a small amount of the total 
energy used in the country. 

I think the real increase in interest in lighting standards are .the booklets that 
have come out, like the FEA's lighting and thermal operations. They were devel­
oped because lighting is a highly visible energy consumer and therefore ought to 
be given our first attention. It is still getting a lot of attention. 

I really believe that out of 215 million people in this co.untry, 214.5 million 
really do not want to know how to design lighting systems and get into a lot of 
detail. 
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They are very comfortable with the fact and the knowledge that, if they need an 
expert in the area of lighting design to do a complex job--whether it be for a 
major industrial complex or for a residence--that they can call on somebody who 
has that knowledge and that it is readily available and can be purchased. 

I think that we are trying to address people who really don't want to know all 
the details about lighting design. They have no interest. We do have to address 
misinformation about the amount of energy that is used for lighting. For exam­
ple, people will look at a big neon sign, or something like that, and say that it 
is kind of bright. .Is it really necessary? 

Perhaps, if they were to realize that the lighting in the lobby of a building may 
nnly represent 0.1 percent of the total energy used in the building, then they 
may nn~ be so w¢rried avuuL iLo I ~h~nk th~t ig probably th~ issue that we have 
to really address more than anything. 

Prof. Smith: I am not sure how far Francis Ventre wanted to go back in identifying 
the issue. Of course, I have my own prejudice, but I believe it lies in the 
field of education. That is where we really have to start. 

I live in a ~:~ulilll town in the pra;iriP.. I know it.is not New York City, but 
without making a survey I would be very confident in making the statement that 
there is not a single practicing engineer in the City of Champaign-Urbana that 
has ever taken a course in lighting design or a course in visual perception. 

That is not to say that there is any great magic about what the academic can 
lend. I am not saying that you cannot be a good designer in not knowing those 
things, but I do believe that it is the essence of this, because you said there 
were a half million that knew something about lighting. 

Mr. DeKoker: I said there may be a half million that might be interested. 

Prof. Smith: When I look at people who are doing the lighting design, in the small 
towns in the Midwest, they certainly do not fit in your half million. I am not 
sure they are interested but they are doing the jobs. I believe that the void 
fn the educational system is one of the main contributors to thilil lack of 
interest in lighting. 

Mr. Frye: I am surprised that you actually think there are these few hundred people 
i.nterested in how to use lighting. We did some consumer research in England, 

, France, and Germany. Certainly there we found the Ligqest isoue, when we <'lid 
this consumer research, which may be the case or not the case in America, was 
knowing how to use lighting, to learn more about it, which comes out of something 
like 80 percent of the people that we interviewed by an independent organization. 
Secondly, I go along very strongly with this education problem as to how you get 
it across. Despite what people say or may indicate, it is not that easy to get 
it across. It is a very expensive exercise getting information from a lighting 
manufacturer to whoever the user is. 

It is all right when you have a hundred thousand dollars of installation, but 
when you get down to a ten or a twenty-dollar sale in the room, I think it is a 
very fundamental issue to be directed towards the high school, the lighting 
engineers, or the engineers who are doing the designing. 

Dr. Ross: I have been reluctant to talk on the subject. I am not really too 
qualified to speak on the public image of the lighting community. I will be 
going only on my personal point of view. I should also say that it should be 
tempered with the fact that I very sincerely believe that whatever bad press 
might be attributable to past actions has been corrected because I think there 
is a strong breath of fresh air that is moving in our direction which I person­
ally feel is worthwhile for IES and the lighting community itself. 
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So, with that caveat, I would like _to take a little bit of issue with what 
Neil DeKoker has said concerning lighting energy being insignificant. I think 
if we look to any place where there will be energy savings, coming in all small 
amounts, there is not one target that one can shove aside. What we are going to 
finally have to do is to take each of these little elements and work on them, 
and on optimizing each item. For instance, as bad as the lighting is in this 
room, I would hate to see it out of here altogether. 

So, with that expression, I think lighting is as important as any other, and 
perhaps some people thought that there might have been some excesses that were 
easier to get at compared to some other fields. At least, I think we have made 
some strides in that direction/ 

As far as the public is c~ncerned, and by public, I guess I would have to limit 
my comment to those people who use lighting, who are concerned about it, not 
necessarily the designers, but perhaps the building owners or operators. I think 
when they come into contact with l.ighting is· when they install some and they are 
given some recommendations, the only thing, up to a few years ago, that they had 
to go by was something called the lighting level. They wanted seventy footcan­
dles, or one hundred footcandles or one hundred fifty footcandle, and somebody 
would recommend one hundred fifty footcandles, but when the price came in at a 
dollar and a half a square foot, they say, "That is too l!Ulch. What can I get 
for seventy footcandles or fifty footcandles." 

Lo and behold, once they got the fifty footcandles they would say, "What the 
heck is this one hundred fifty footcandles all about? Why did you recommend 
one hundred fifty footcandles?" 

There was a credibility gap, especially when the lighting standards came out 
and stated the minimum footcandles on a task at any time. By gosh, that is 
,I,IL·~tty powerful. Perhaps it was excusable in those kinds of reommendations. 
But, then, somehow OSHA came along and suddenly these recommendations became 
the law and people were comp'elled to use them and that is when I think they 
rebelled. I think these things have started a compounded problem and have 
perhaps led to something of a credibility gap. 

Dr. Berman: "Research in lighting would be more appropriate if you include research 
in vision. Would you comment on a number of universities and research establish­
ments involved in vision ·research, and if you cannot remember them, Bob, I will 
be glad to give you a hand. 1' 

Mr. Amick: I suppose you know Ohio State University that some of you mentioned, 
Pennsylvania State University, Kansas State University. 

Prof. Smith: I think North Carolina is in there also? Is there not one southern 
school? 

Mr. Amick: The University of Virginia. There is some work that is being done at 
Georgia Tech and at the University of Colorado. This is essentially the list, 
Dr. Berman. 

There are other re~earch establishments such as the Franklin Institute that are 
doing research in vision. 

Dr. Lewis: Yes. I think your comments are very appropriate. I think you are 
showing exactly what the problem is because you are only counting institutions 
who do research supported by the Illuminating Engineering Society, and in fact, 
there are thousands in universities that do research. 

What you are doing is saying, "Who is doing vision research where we .are testing 
the effect of luminance level or that of glare or something on vision, where in. 
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fact there is a wealth of data being generated daily that the illuminating engi­
neering community more or less unfortunately ignores because it is not done by· 
illuminating engineers. 

I think that is one of our problems. We have to look at the tremendous_amount 
of data that is available, and when we include that, your list will go from seven 
up into the thousands. 

Mr. Cornish: Those are two viewpoints. 

Prof. Smith: It is not my intent to exclude those notable institutions doing 
research on vision, but to point out that there is more to illumination than 
vision research and there is a vast field where there is no research being 
CQ!!!Pleteg. 

Mr. Unglert: There are two questions I have that are very much akin to each other. 
I will read them both. One of them happened to be directed to Mr. Smith, h1.1t I 
think they are general. 

Dr. Atkinson: "Would a clearer or a more complete message on incandescent lamp pack­
ages enhance the public image of the lighting community-, and what format would 
you suggest:.?" 

Mr. Cuttica: "What type of information should appear on lamp labels to better 
educate the public and what specific means should be used to educate the public 
community?" 

Prof. Smith: I think that all of the information that is usable to the person who is 
designing or employing that particular product should be available at the time of 
purchase. 

I did not particularly mean to stamp it all over the label, but certainly the 
packaging or the pamphlets should be available in order to give all of the infor­
mation that is appropriate for applying that piece·of product. 

Mr. Cornish: Any other comments? 

Well, that is the end of the actual formal questions. 

We will now take about a ten-minute period, at which time, the members of the 
audience who are auditors will have an opportunity to direct their own questions 
to the panel or make a comment. 

I would ask you to keep it short and brief and to the point. 

3.4 ORAL QUESTIONS/COMMENTS BY AUDITORS 

3.4.1 Mr. Jewell: The Illuminating Engineering Society in this and in-any other country 
is a very small part of the lighting community as such. However, in the United· 
Kingdom, the Illuminating Engineering Society has recently become part of a 
larger community of building sciences. I wonder if Mr. Frye would like ·to 
comment on whether or not that integration and interrelationship. has yet had long 
enough time to demonstrate that there is a greater degree of professional inter­
course now. 

Mr. Frye: Well, the first answer to that question is that I am not altogether 
sure. I think it is too early to say, but the early consensus of opinion appears 

·to be that it is a shame to be absorbed in that way because it has been ranked 
with things that are traditional, and such like, which I think is an unfortunate 
change. 

I actually spoke with John Collins, the past president of the English IES, who 
I think was doing a pretty good job with the funds that they have available. I 
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think it was a terrible shame because it came about mostly from political pres­
sure from the British Government. The first round of impressions is that it is 
a bad thing. So, I cannot really say what will be said later on. 

3.4.2 .Mr. Wotton: First, I would like to make a comment. Although I live in Canada, I 
·teach at a school in the United States, and perhaps I could indicate how lighting 
is considered at the school which I believe is one of the largest universities in 
the United States in that the architect gets three hours of one term, and the 
engineers designing lighting systems get no lighting input at all. 

I have listened with great interest, sir, to the comments that Professor Smith 
made about the need for further education, but I should be interested to have 
your views on where these graduates, and so on, are going to get work once they 
have received their education. 

I understand that one of the schools in the United States which used to give a 
graduate degree in lighting, in some form or another, no longer gives that degree 
because the call for this qualification is no longer there. It seems to me that 
we have, in some way or another, to generate a desire for better education among 
those people who are going to be eventually employed, that is, the graduates of 
these schools. 

On the question of the education of the public, could Mr. Frye comment on some 
British experience in educating the public with respect to the trade association. 
I understand that the organizations that-were there are no longer there, and I 

.wonder whether they fell out of use because in fact they were not able to do the 
sort of job that the people who were paying the money were expecting from these 
organizations. 

Prof. Smith: I will address your question in much detail on the last subject of 
the conference when I shall be talking about education. 

But, just as a brief statement, the endeavors that the universities perform are 
directly in relationship to the amount of money that is available. By example, 
the University of Illinois, I do know that some of the graduates are still here. 
It is one, if not the leading school of illumination engineering in the country, 
however the research money dried up and so the program dried up.· So, I think 
those two have to tie together. 

Mr. Frye: I do not think I can answer your question, sir, because I do not know the 
background before the advent of the Illuminating Engineering Society. So, I'd 
rather not comment. I am sorry. 

Voice: It seems to me that part of the general public view of the lighting industry 
is gained by looking at large buildings that are lighted after hours, and it just 
occurred to me that the lighting industry has no control over them. The people 
who have control over those buildings that are burning a lot of energy, when it 
is not really required, are the building owners themselves. 

I do not know who to address this question to, but with respect to the National 
Lighting Bureau which has been set up for public relations·, has there been any 
campaign launched specifically as it pertains to building owners to point out 
what they can do to save energy and save their own image at the same time? 

Mr. Cornish: Mr. DeKoker has been quite involved in that activity. He might be able 
to answer. 

Mr. DeKoker: As a company that has over three hundred million square feet of manu­
facturing and office floor space·worldwide, and I guess that is a pretty good 
amount to talk about. One of the'important programs that we had in initiating 
our conservation program is of course educating people and management and 
employees to turn off all equipment including lighting when it is'not needed, 
at such time as, for instance, during luncheon breaks, between shifts, at the 
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end of the shifts, and so on. In fact, the janitorial services were realigned 
in some cases, to be performed during normal operating hours so that we could 
turn off the lights at the end of shifts. 

Another practice put into effect was only turning on equipment in those areas of 
the buildings where people were actually working. Then, to turn off equipment in 
that space when the work had been completed and employees moved to other areas. 
By example, some spaces were lit or equipment operated for eight hours when the 
need justified one hour. There has been quite an effort in that area. So, there 
has been quite an increase in energy awareness in the past few years. 

Mr. Kahn: My question is directed to Professor Smith and Mr. DeKoker. You indicated 
there are many other important lighting studies taking place at various universi­
ties around the country, in addition, to vision; addressing yourself to the 
building industry's problem, concerned with excessive rae~s. pay1nq .tor electri~ 
city and the exorbitant amount of lighting it takes to illuminate nonresidential 
buildings, do you believe you could very well impress a buililing owner by talking 
about all of these other, invisible areas of importance to lighting, other than 
vision? '!'hey light buildings for visual performance, for vision, and if you 
can't $ell them in using lighting for that purpose, I don't know what other 
research you would have in mind that might affect that. 

Now, Mr. DeKoker made the comment that he didn't think that the amount of light­
ing energy being used in the country was of great significance. Well, if the 
figures we've got are correct, and I presume they are, the $3-1/2 to $5 bil.lion 
in lighting energy waste in nonresidential buildings may not be important, then 
of course Mr. DeKoker would be right. 

When a spokesman for the Illuminating Engineering Society addresses this group by 
starting off to say that there is no oil to be saved in the United States by 
conservation of energy in lighting, as Mr. Fisher did, what are we to use as our 
foundation? 

Personally, I know that this isn't a fact: that there is a great deal of oil to 
be saved in the United States by practical and intelligent use of lighting, and 
J. ilon't think that the public relations of the Society or the industry is going 
to be improved, until the industry and the Society addresses itself to the prob­
lem of visual performance, which results from lighting, and which is the only 
real measure than can relate to energy conservation. 

Prof. Smith: Either I misunderstood you or you misunderstood me. I said that there 
were areas of research other than in the illumination area. I think that there 
are some very important facets to illumination besides--well, the exact term has 
slipped my mind--visual performance? 

Mr. Kahn: Vision. 

Prof. Smith: Please, do not misread me. I am no·t trying to discount it. There is 
a lot more to it. Perhaps, we in the State of Illinois still fight Indians and 
ride horses, but most of the people are not. to the point in the engineering pro­
fession in the Midwest region that they can address themselves in a sophisticated 
manner with respect to the subject of vision. 

We have to first be able to understand what a candela is, and what lumens are., 
and a few more terms dealing with light. I am not knocking the profession, but 
what I am trying to knock is the educational system which would permit the 
professions to develop in such fashion. 

Voice: The question has to do with the air conditioning and the heating people who 
are reducing their heating bills by reducing their heating levels, but. letting 
the temperature float higher in times of stress in terms of energy consumption. 
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Yet, these two professions are literally responsible for helping the people in 
times of severe weather. 

My question basically relates to the fact that you feel that the lighting society 
is somehow being denigrated by being grouped in with these two organizations, and 
that somehow .lighting is more important than heating and air conditioning. I 
would have rather felt. honored to be grouped in with something that is so basic. 

Mr. ·Frye: Basically, I was not expressing my own view. I have yet to see whether I 
really think that the IES, in its incorporation with CIBS in England is a good or 
bad thing. I was only reporting to somebody's question with respect to what the 
typical view in England among the lighting community was. That was a bad thing. 
I did not necessarily subscribe to that view. 

or. Berman: I would like to address myself to the panel with a particular question 
on the public's image. In talking to public interest groups about various pro­
fessional. organizations that influence lighting levels, in their building envi­
ronments, one perceives the feeling that the Illuminating Engineering Society, 
in its membership, is dominated by people from the lamp industry, and from the 
electric power industry. 

If the IES believes that they should improve their public image, would the panel 
like to comment on how they would include in its membership, a wider range of 
interests that might reflect some of the desires of the Society, especially as 
they reflect on consumer interests? 

Ms. Harrold: I would say, just from my person~l experience in working on various 
technical committees, all committees certainly strive for some kind of balance 
and in fact it is a mandate from the Board of Directors that we must have a 
balance in representation from various areas ot interests. 

I would like to speak to a specific example. We had a meeting of the energy 
management committee last week, and one of the committee members, out of his 
own curiosity, looked around the room and came up with a grand total of members 
present enunciating what areas of interest they represented. 

OUt of eighteen people, only two were in the producer-manufacturer category, 
and we were heavy in the consulting and user end. 

So, I think on committees you should find that there be a balance. If you look 
at the Society in general, and I say it is heavily weighted in terms of technical 
group membership, then· ~ would say that all of you should go out there and find 
new members. Someone should go out and get them and their interest groups to 
become members. 

Mr. Cornish: I think that we will now close off the discussions on this topic. 

So, let us take a fifteen-minute break. 

27 



4.0 ISSUE NO. 2. "U.S. ROLE IN THE WORLD-WIDE LIGHTING COMMUNITY" 

4 • 1 WRITTEN STATEMENTS BY PANELISTS 

4.1.1 Mr. Squillace: Except for a very limited number of individuals, the U. S. industry 
(in general) has not been represented in the lighting community meetings. 

The user industry (users of lighting) has done very little·to promote the under­
standing of lighting art and science in our own country, let alone sponsoring 
people to attend the meetings around the world concerning the subject. The 
lighting manufacturer, on the other hand, has sponsored some activity abroad. 
In my opinion, it (the lighting industry) has not extended itself far enough to 
really understand in depth the meaning of some of the decisions which have been 
made both overseas and at home. As far as I know, the u. s. Government has not 
participated abroad at a 11 on the subject of indoor 1 i ght i ng~ and domestically, 
only recently (inspired mainly by the energy crisis). 

It is, therefore, imperative, in ~ belief, that the user industry, the manufac­
turing and supplying industry, and the government attempt to accomplish four 
major objectives: 

1. Sponsor and fund, together and separately, research on indoor 
lighting. 

2. Report the results of such research not only within the confines 
of our own borders, but all over the world. 

3. Invite other coun'tries here to our shores and sponsor some groups 
ot the world-wide lighting meetings and symposia. 

4. The same parties should jointly sponsor a couple of dozen or so 
chairs throughout the world at leading universities to teach the 
art and science of illumination. 

Though the education item is mentioned last here, the order is not meant to 
detract from its import9nce. It is just as important as research. 

While I have been discussing the role of the U.S. in the world-wide lighting 
community, it is not untoward to form an alliance with whatever countries are 
willing to cooperate on the four objectives mentioned above. 

It is not to be considered that it is unhealthy or insane to consider, if you 
will, a "United Nations" of lighting research, professional registration, etc. 
Such a group could also serve as administrators of proper education at various 
world-wide universities, as well as administrate CEU for re-registration of 
professionals. -

4.1.2 Mr. clark: On an organizational basis the United States is represented by the U. s. 
National Committee of the Commission Internationale de 1 'Eclairage (CIE). We are 
one of thirty (30) countries in that body. At the present time the u. s •. has the 
chairmanship of five (5) technical committees out of a total of twenty-nine (29). 
The CIE President of the past four years is from the United States. The USNC has 
eleven (11) constituent organizations including of course the IES of North 
America. So much for statistics. 

The IESNA is itself international in that its membership comes from Canada and 
Mexico as well as the u. s. The Illuminating Engineering Research Institute h.as 
an international outreach through the frequent research symposia wh'ich it has 
arranged in Europe. 

It is evident from the foregoing that the u. S. lighting community has had an 
active role in the organized aspects of world-wide lighting. ·The North American 
contributions to lighting practice elsewhere in the world have been many. In the 
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field of color, for example, the Color Rendering Index and the basic work in 
colorimetry had u. s. origins. Shielding of luminaires in work spaces and the 
development of air-handling luminaires are other examples. The U. S. has been 
the prime-mover in getting international attention for the field of photobiology. 
The concept of visual performance is one which is getting more application atten­
tion internationally. The U. S. through CIE has been a strong influence in the 
studies of vision -- photopic, mesopic, and scotopic. We are also making new and 
important contributions to the study of visual environment. 

The u. s. role in the lighting community of world, however, is not simply to 
press for adoption of our own contributions. We have no monopoly on ideas and 
knowledge. Our participation must also have the purpose of learning from others 
around the world. I believe it does. 

4.1.3 Mr. Frye: I would like to preface my remarks with the following qualifications. 
This was not a subject that I chose to speak on. My own involvement with light­
ing community only really began in 1976, having come from the mechanical engi­
neering industry, and my knowledge of the 11ght1ng community, particularly in 
the USA, is accordingly limited and wholly coloured by a European perspective. 

The world-wide lighting community is fundamentally dependent on new and better 
light sources. I know only too well as a lighting fitting manufacturer that the 
major constraint on developing new fittings is the availability of new light 
sources. Specifiers, {be they architects, lighting consultants or designers), 
are fundamentally constrained in what they can do by the fittings that the light­
ing manufacturer provides. So, in short, the public depends on the specifiers, 
specifiers depend on the lighting fitting manufacturers and the lighting fitting 
manufacturers are dependent on the light source manufacturers. With a few excep­
tions the light source manufacturers are most advanced in the USA and many of the 
European light source manufacturers have American parent companies controlling 
them. Where they are not directly controlled or owned by u. S. light source 
manufacturers, they probably have agreements with u. S. light source manufactur­
ers. Thus the light source manufacturers dominate the world-wide lighting commu­
nity, and the u. S. dominates the light source manufacturers. With this position 
comes huge responsibility, and the role of the USA must clearly be to provide 
more and improved light sources, to influence better lighting practice, and to 
directly or indirectly influence light source manufacturers outside the USA. 
In short, the role of the USA is to lead the world by providing vthat is needed 
and by example. 

In addition, not only do American light sources and fittings influence the work 
market, but American building forms are widely exported. The USA tends to lead 
the world in living and working patterns. In part, this is because America is 
very potent commercially and because it is an aspect of the American cultural 
tradition to explore the applications of technology in everyday living without 
the kind of restraint that often occurs in older cultures. As a result, the 
rest of the world tends to look to America as a \'/Orkshop where new ideas and 
applications are conceived and developed. For example, task lighting which first 
emerged as a concept around 1973 in America has not yet been fully explored as a 
working principle. Although in Europe it has been applied to a limited extent, 
the predominant attitude is one of waiting to see what America will ultimately 
make of the idea. In this respect, Europe generally imitates and follows 

·American leads, waiting for America to work out the problems. 

In my view, it is essential at this stage to gain a perspective on lighting's 
current importance relative to other aspects of buildings. Lighting equipment 
probably accounts for less than 10% of the capital cost of a building and in many 
cases for less than 5%·. In addition, the use of energy in lighting is surpris­
ingly low in that it accounts for less than 15% of energy consumption in most 
buildings and the best average available for a European building is estimated at 
less than 8%. Against this, we find that more than 80% of all the sensory stim­
uli in man are optical and, perhaps even more surprising, it has been reported 
that over 25% of the entire human energy budget is normally required for visual 

29 



processes alone. It appears that we in the twentieth century ascribe less impor­
tance to lighting than did our Maker. Though this in itself is not a reason for 
putting more lighting into buildings, it does indicate the importance of lighting 
to man and warns us that it is an area which may need more attention. 

Later on in the day, I will be talking about the effect of lighting on environ­
menta 1 qua 1 ity and more detai 1 ed attention will' be given to the effects of art i­
ficial lighting and the areas where it may be potentially harmful or· in need of 
improvement. Considerable research needs to be done in this area to substantiate 
existing findings to isolate the most harmful. areas and to identify suitable 
remedial action. 

Suffice to say at this stage that we need to take a better perspective· on 
energy and lighting. Though various governments have directed considerable 
funds towards promoting energy saving even with lighting, the benefits in 
terms of savings are tiny and the costs in terms of increasing potentially harm­
ful effects are likely to be substantial. If we could achieve a 25% saving in 
energy consumption on lighting in buildings {which I hasten to add would be a 
substantial achievement for a whole country or economY), then the net saving on 
the total energy consumption bill for buildings would be 25% of 8%, i.e., less 
than 2%. To achieve this saving, lower quality lighting in environmental terms 
would·have to be used with the risk of unquantifiable damage. Such an approach 
must be a bad trade-off in human terms and incidentally in commercial terms as 
well. The full implication and effects of such an approach need to be fully 
researched before any further action in that direction is taken. My own view is 
that an overwhelming case exists for improving the quality of lighting and we are 
fortunate in this case in that the human and commercial objectives coincide. It 
is clearly advantageous from the human or social point of view to have better 
quality lighting and it is also in the interests of the entire lighting community 
including light source and light fitting manufacturers, architects, lighting 
consultants, designers and the like for a higher expenditure in total and propor­
tionately to go into the lighting of buildings. In addition, it can be argued 
that it is also in the interests of government and the economies of the world. 

Perhaps the best opportunity for energy savings with respect to the lighting 
industry would be more constructively directed towards using better materials 
from an energy consumption point of view, i.e., in fittings, light sources and 
other hurdware. 

In the past, the USA has done a substantial job in supporting the development 
and pioneering needed for the worldwwide lighting community. I would not want to 
leave you with the impression that I am criticising what has been achieved so 
far, and I am particularly impressed with the range of light sources that are 
available in the USA compared to Europe. As an example, I believe that there 
are several hundred types of PAR lamps available in the USA whereas there are 
less than ten types available in Europe, though I accept that, in this respect, 
having a lower voltage for your electricity distribution network is a big 
advantage. 

Perhaps one exception to this is the application of tungsten halogen, i.e., 
quartz iodine lighting for general use. Because mains voltages are usually 
higher in Europe than in North America, it has been worthwhile to develop light­
ing fittings which step down mains voltage to run small quartz iodine sources at 
low voltage (12V or 6V). In this area, Europe has been taking a limited lead, 
but one again American has a potential advantage even in this field since compact 
tungsten halogen sources can be run direct from American mains voltage and it has 
been easier to develop low wattage {150W) sources of this kind in America than in 
Europe. This year, the first mains voltage 15QW tungsten halogen source was 
announced by a German manufacturer but there is still no firm date for its com­
mercial availability and even the 300W mains voltage tungsten halogen source 
took two years to develop and still suffers from poor light distribution. 
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Recently, the East European countries, particularly Czechoslovakia and Poland, 
have begun to export extremely competitively priced basic light sources as the 
GLS incandescent lamp and have, as a result, forced many European manufacturers 
to concentrate to a greater extent on sources which were previously considered 
either too sophisticated or to have only limited market appeal. Many West 
European manufacturers are now promoting decorative incandescent lamps of various 
kinds particularly lamps with new or more interesting shapes and (to a lesser 
extent) lamps of various colours. This commercial invasion from Eastern Europe 
has probably been another factor in the move towards developing low voltage 
quartz iodine/tungsten halogen sources and fixtures. It is not improbable that 
in the near future these same East European countries will launch a major export 
drive with similarly competitively priced fluorescent tubes which could be 
expected to have an even greater impact on the existing market shares enjoyed by 
the major American and European light source manufacturers. We must, in partic­
ular, ensure that the quality and life of these fittings are at least as good as 
the current American and European equivalents. 

We are now at a crucial stage in the development of industry and the evolution 
of mankind; the USA, bearing in mind its dominant position in this industry, has 
a huge opportunity and a vital role to play. 

The business community is in the best position to influence the public at large, 
governments, economies, world trade and the like. Energy, or should I say the 
lack of it, has built up into a dramatic issue as have other raw material short­
ages. Though I do not wish to get into the great energy debate, the implications 
as far as the lighting community is concerned, are important. Please bear in 
mind that my comments here are limited accordingly. If economic history repeats 
itself, it will not be the lack of energy.and the lack of raw materials that will 
determine the future prospects for the world economY, but the attitude and inven­
tiveness of man; solutions may include considerable realignment and adjustment qy 
man to more reasonable attitudes towards the use of energy and other scarce 
resources, i.e., away from learned wants to an approach based on essential needs. 
There is no doubt in my mind that solutions to the various energy and raw mater­
ial problems will come, what is at issue is how long it will take and who will do 
it. Who will take the risks which are even more substantial in terms of new 
technologies than in the 40's? The environment. for risk taking is that much more 
difficult now. The second world war did provide an opportunity for exploring new 
technologies, processes and materials. These were subsequently introduced and 
were a fundamental ingredient in the economic boom of that post-war period. The 
USA must support new processes, new technologies, new materials, new systems and 
new approaches, particularly where directed towards the lighting community. How­
ever, in the process of introducing these new ideas, we must not repeat the pit­
falls of the past. Each item must be carefully tested and the USA can set an 
example and not allow the public at large to be the guinea-pig. 

In the meantime, we need to apply our attention to "restoring the balance" where 
we have disturbed it. There is little gain if all we have done in saving energy 
in lighting or in developing new technologies including new light sources because 
of lack of full and thorough research into non-visual side-effects is to run the 
risk of contributing, however minutely, to damaging the environment. Though 
individual items of research as we will see later on, are not in themselves 
conclusive, cumulatively they identify the need to carry out more research in 
this areas. It would be a shame if for the sake of a dime, i.e., relatively 
inexpensive research before commercial exploitation, we inadvertently contributed 
to the greater need in society for hospitals, prisons, delinquent centers, mental 
institutions, cancer wards and the like. 

Topics Whi~h May be of Relevance and Which are Under Consideration 

Other opportunities for the USA taking a leading role include: 
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0 

0 

The implications of "the new physics" on our understanding of light and 
its influence on biological systems including ideas such as The Theory 
of Dissipative Structures (New ~ork Times, 29 May 1979). 

Encouraging improved communications between var.ious research areas, 
in particular lighting and medicine, including cancer, psychology, 
therapy, delinquency, crime.· This should include light and colour 
therapy. 

Researching into controllers using Microprocessors to measure and 
control levels of various wavelengths of light in a totally con.:· 
trolled environment and other applications. 

4.2 PANEL 'DISCUSSION 

Mr. Cornish: Now, in the same format as utilized for the first session, during the 
next ten minutes, the staff will circulate for the questions of the auditors, and 
in the meantime, the panel will debate this matter. 

Mr. Squillace: I would like to comment on the statement made by George Clark con­
cerning the CIE and the involvement of tlle United States, and so on, in that 
area. 

Certainly, there are some thirty odd countries who are represented with the 
United States being one of them. 

As'I see this, those countries have been dominated by the manufacturers. They 
'have been·the most active in that area including the·united States. 

There has been very little participation by the consulting engineers' side, and/ 
or even the educational side to some extent. What I look for, hopefully in the 
future, is that if they can only structure this properly, then you will have more 
participation by the practitioner, the lighting designer, or whatever name you 
want to ascribe to it. Then go ahead to label the users and the designers in our 
area. 

For example, in all of the meetings that· I have attended for CIE, both here and 
abroad, I do not think I have met any building owner, or any legislator, on 

·either side of the fence.- There are people here who have attended a lot more 
meetings than I have and they may have met some. But, I think that they have 
been more conspicuous by their absence rather than conspicuous by their presence. 
They need to be involved. 

My friend· Saul Goldin tells me that I have not paid attention to Pablo Cahaega 
who has been quoted to say that those who are gifted should pass on their know­
ledge and gifts to others who are not so gifted. 

I believe that those who are so gifted, if there really is any_such people, 
because I think everybody is gifted, should look to'their own resources and 
come up with some of their own meat grinding and eating processes. 

There is no way that you are going to get into the fray unless yo~ start chopping 
at the beef and partaking in the prize. There has been some involvement by the 
United States, but I do not think it has been anywhere near enough. We have 
defined ways to fund people to get there and do the things that need to be done. 

Mr. Clark: First of all there is no quarrel with that. It would be nice to have 
more people and a better audience both domestically and internationally. It 
would be great to know how to do it. 
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That is not an issue in my comment here. 
example, at the CIE level it is true that 
owners as members. We do have one on the 
to Kyoto for the meeting in August. 

When we talk about participation, for 
we generally do not have building 
u. s. National Committee who is going 

Anoth~r important area is government. We have a large number of government 
people who are involved. With apologies to Steve if I ·make the wrong assumption 
but I believe he thinks primarily of lighting for buildings. There is a lot 
more in the field of lighting, at least as far as what I am addressing it at the 
moment. 

Many of us, myself included, have an immediate tendency to think of lighting in 
terms of buildings. But of course we have, for example, the issues of various 
types of measurements. We have the international aspects of photometry, radio­
metry, and we have a study group on global radiation. Users are often involved 
on these committees. The u. s. in fact has the chairmanship of the theater, TV, 
and studio lighting study group. Who is the chairman? He is a man from the 
Columbia Broadcasting System, yes, a user. So I do think we have users involved, 
recognizing the limitations which Steve has so very well pointed out. My 
approach has been to make this group aware of what.we are doing as .opposed to 
what could' be done. 

One comment I cannot resist making while I have the floor before George quite 
properly shuts me off. It relates to Noel Florence's comment, and also the one 
that Michael Frye made. It has to do with turning off lights. 

I know that John CUttica has gone through this three or four times. In the 
follow-up of Public Law 94-163, the energy bill of 1975, each state was to put 
in place some lighting code or more accurately some lighting energy code. As 
matters now stand we do not have P.ven one that addresse~ energy. They are all 
expressed in terms of power. 

This means every cod~ would allow buildings to have their lights burning 24 hours 
~ day. That is a shame - a real shame. 

All of the pressures are directed to take away from the benefit si4e of lighting 
not the waste. Natural~y some of us are undoubtedly biased towards the benefits 
of lighting but the argument is generally related only to degree. 

On the other side, the waste' where nobody is going to argue has not been 
addressed. I mean the operation of lighting when and where it is not needed. 
I believe that is too bad and am doing my small bit as John well knows in again 
trying to get across the idea of energy versus power. This is because there 
seems to be another opportunity coming with respect to the states programs for 
existing buildings. I believe that the public image of lighting waste relates 
more to use when not needed than to quantify and this is what I tried to tell the 
Massachusetts State Building Code Commission when they adopted their code. That 
is also what I told John Anderson and his people at DoE the other day. 

The public perception of waste of light cannot be expressed in footcandles. The 
eye does not measure footcandles. The wonder why those buildings are burning 
their lights at night. During the oil embarge years this was a matter of great 
public interest. Some of the useage about which they complain might have been 
very legitimate but they have no way of kn9wing that and in many cases they were 
in fact not appropriate. So they are all lumped together in the public percep­
tion. They see lights on when they don't think they ought to be. There are 
lights on in many places when and where they shouldn't be. 

Dr. Ross: I was going to comment on something that Michael Frye said. I suspect 
it is fair game although it might not be right on the u.s. worldwide subject. 
Michael, you did say at the outset of your prepared opening remarks that because 
you were under pressure you would miss a few things. 
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Perhaps I have misunderstood something that is out of context because of that, 
so I would like to review a few matters. 

You had a somewhat impassioned plea for us not to decrease, I assume, the light­
ing levels. It could be a lot of things. I don't think that you would argue 
that we ought not to try to conserve as much energy as we could, but certainly 
nQt reduce those levels of lighting or visual processes that are created 
thereby below where they w-ere causing troublt!. We don't know where thAt-. is. 

You yourself have said that we need to perform the experiments. we are still 
operating somewhat in the dark, as it were, even though we are in the light, 
and perhaps in too much light. 

Thoro a~o goo~ ~st-imates, th~t we are wasting twenty or thirty percent of our 
energy. Perhaps you can luok to thia room. We cr.mlc'l cut thE;! J.iqh~ing eneL':fi 

down by one-third with the same amount of light, or with the same amount of 
energy, increase the lighting to something useful. 

This is the kind of thing that takes plac~ all over. We have recessed incandes­
cent cans up in a little hole and put in one hundred watts and we get probably 
offec:tively nne watt out. That is completely wasteful. That is the kind of 
situation that we must go after first because.there is so much of it. 

I would agree with the fact that we could be talking about energy, but time is 
just as important. The United States has illumination levels that are substan­
tially higher compared to the rest of the world and perhaps we should come down ~ 

to where they are. Perhaps that would not damage ·the environment too much. 

Mr. Frye: I did ~ay first of all that I was talking from the European perspective. 
I was not saying that the illumination levt!lS were right or wrong, but what I am 
saying, is that before you tamper again with what is going on, I believe that you 
should check out what it means and what it does. 

Before you either change the levels of lighting or put different types of light 
sources in, which apparently show huge reductions in energy cost, I say to you to 
watch out for the uther side effects which you· have not tested out. You should 
check these matters out absolutely fully and not just in terms of the amount of 
energy that you use, but in lots of other ways as ~o their effects before you 
tamper again. 

I am in to~al agreement that if you could not light the back of the room and the 
rest of the room, that this is a good thing to do, but what I am still question­
ing has to do with what you should actually use up here, but don't reduce it and 
change it until you have done the test. 

Certainly, when you don't need it,. then turn it off and don't use it. The way 
you are spending your time, that is another matter. 

Prof. Smith: .I would like to speak on one question. Now I do add that I am not all 
that acquainted with the worldwide situation, but I went to two libraries, one 
in the engineering building here, and at our own library at the University of 
Illinois, which is the third largest university library in the country, and I 
think one of them had one publication dealing with the CIE, but our own univer­
sity library had no publications of the CIE. What is the program for dissemi­
nating those publications, and how could it be improved? 

Mr. Cornish: I would like to try to bring us back to the topic, if I could, which 
is the United States role in the worldwide lighting community. 

I think this is an important topic from the point of view that indeed as a 
Canadian, with the interrelationships that go on between ourselves in the CNC and 
the USNC, it is important that we recognize that.we sometimes have differing 
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opinions, but we still end up using the same products between ourselves. That 
may be· opening up a can of worms, but is there anyone who would like to. speak 
on that? 

Would the president of the USNC like to comment on that? 

Mr. Clark: Maybe we have not done enough in terms of publicity, but as each publica­
tion comes out we do put notices in a great variety of publications such as the 
trade and professional magazines, including LD&A. I was going to indicate a. few 
recent publications but they just don't come to mind at this moment. They do 
come out sporadically as _you might expect. 

Bob, you can rest assured that you are going to get a list of them sometime soon. 
Yes, lists are available. 

The publications can be purchased either from the Canadian National Committee in 
Ottawa through the National Research Council or they can be purchased in the 
~nited States from the u. s. National Committee, the Secretariat of which is at 
the National Bureau of Standards. Dr. Jack Tech is Secretary of the USNC and 
located at the Bureau. He has a supply. 

We can always get more from the Central Bureau of CIE in Paris if we do run out 
of them. Publicity for the USNC and the CIE publications is one of my problems, 
by the way. I have not done an especially good job in solving this area of 
public relations. The releases which we now get out from time-to-time are 
usually very brief statements of the title and content of a publication and 
where it is available. 

I would like to comment on one other thing that is international in response to 
what Michael Frye said. 

I'm not being totally facetious, when I say that I think that the United States 
light source industry would be interested in the thought that its role is to lead 
the world. While it would perhaps like to think it does lead I suspect we might 
get some argument from one or two European producers of light sources as to 
whether or not we are the leader. Obviously each company leads in its own way 
because it is always trying to produce new light sources and trying to get a 
bigger share of the market. Of course we have a larger indoor market to begin 
with in this country. That may give us some special advantage in certain cases. 
In the broadest general lighting types I suspect it does not. I must say I 
found Michael's comment on light source leadership interesting. 

j 
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Mr. Frye: There are a number of European light manufacturers who have done a; lot. 
I do think in terms of the products available in both European and American 
markets, the opportunities are available in terms of the light sources in the 
United States which I believe are very much substantially higher. 

I do not want to be critical, but I do say that I think that this is an area that 
in America.you are doing a great job because I think you do lead. This is a lead 
that other people can follow. We tend, in Europe, to more or less follow your 
lead in the environment in building forms. 

Although you may not always dominate, the fact still is that you do tend to lead, 
and we tend to look over our shoulders from time to time noticing what you are 
doing. So, your role is very substantial in that regard.·.· 

Mr. Squi u~ce: I would li~e to attest to the fact of what Michael Frye made in his 
statement about the United States, I guess, leading in the area.of research, at 
least sometimes, I do say not always, but I do think that what he said has a lot 
to do with what happened back in the 1940's when we established the IERI. 

Regardless of the problems arise even internally between IERI and the IES and 
other groups, I think that this has been good for us in the way of research. My 
comments.about the United Na~ions still hulu. I would like to hear from the 
panel and the auditors when we get their questions, when we reach thuse sessions. 

I believe that the United States can play a great role in spearheading an inter­
national group.that ·could have its own IERI somehow. It. could have its genesis 
hopefully right now, not only in research, but also in education. I do not want 
to leave out education. We do not have enough education in this. country, and it 
appears this is also the case in many European countries. There could be a lot 
more. In other parts of the world, there is even less than what we already have 
here in the United States and in Europe. I am sure that some of the underdevel­
oped countries could use help in that area. 

So, the CIE, for example, could be that "United Nations group" if it could only 
structure itself a little bit differently. Continuing with education, and the 
registration of professionals in that area, I also believe that should be uone. 
I will talk more about that when we have our education session. 

The United States' role should be spearheading that, I believe. Certainly at 
least we should try to. I ·think we could also spearhead the funding and we will 
talk about that in some of the other sessions. 

Dr. Ross: I just want to return the compliment to Mr. Frye. I have found ·that in 
all of the publications that are available to us, that the British IES handbook 
is perhaps-one of the best, and I might hasten to add, the one that I refer to 
more frequently than do I of any of the other reference books in the designing 
output. 

Mr•·~rye: I agree. 

Mr. Cornish: Well, lady and gentlemen of the panel, I think that has rather 
adequately debated that subject to this point. It would be interesting to see 
what our auditors have raised in the way of questions. I will turn the micro­
phone over to the readers and they can give us some of the questions. 

Mr. Unglert: It is interesting that some of the auditors sort of got-off.the track 
or the primary question as well. Here too, we will debate those questions that 
are not completely relevant, put them to the end, if we have more time. 
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4.3 WRITTEN QUESTIONS/COMMENTS BY AUDITORS 

4.3.1 or. Atkinson: 1. Does the united States lighting community get as much out of 
CIE as it contributes? 

2. What do you see as the value of participation in CIE? 

Mr. clark: I guess I would have to say yes ·to the first question. It should be 
understood that I happen to be a strong believer that nobody has a monopoly on 
good ideas. 

The situation with CIE is not unusual perhaps with ·international organizations. 
First of all it is not trying to be a super-IES. While we have our United 
States National Committee, we are not trying to duplicate what IES does per se. 

We lean heavily on IESNA and its people in the development of things for inter­
national consideration but there are subjects to which the IES does not address 
itself. 

There is a particular mechanism for international lighting activity. The key 
organization of the CIE is its Action Committee, which meets periodically. We 
have had a u. S. member in the past and there currently is a Canadian member who 
is in fact chairman at the present time. We do have a North American involve­
ment. The Action Committee then works to determine with the individual technical 
committees their scope of activity. They have a scope and they have a work pro­
gram. As you might expect, some committees will go through a period of several 
years in which they are extremely active because they have a particular subject 
to be handled. As other times they might be quite inactive. 

one example of the difficulty sometimes experienced is that of the colorimetry 
committee trying to get agreement on uniform color spaces and color difference 
equations. After several years of effort it finally got resolved in what might 
be considered a political kind of way so that the work might be put into practice 
while there continues on an effort to solve the matter at a.technical level. 

We could not get a total consensus internationally or indeed in the United 
States. While we perhaps finally did in the United States achieve it partially, 
there was a strong dissenting view. The CIE publication is now out offering two 
choices of color difference equations, the selection from which by the user will 
be made on the basis of the type of application involved. This whol·e process 
demonstrates one kind of situation. 

As many of you know there is another committee, that on visual performa~ce, which 
has produced the famous CIE 19 after twelve or fifteen years of work. This work 
is coming to a conclusion presumably at the Kyoto meeting in August. This has 
been a very active group and fortunately we have had u. s. representation from 
someone who could travel. He also has been the international chairman. 

There are some committees that have done nothing, at times absolutely zero. I 
can tell you as president of the USNC this is a bit of a problem in getting some­
one to serve on a committee who simply ends up sitting there waiting for ~orne­
thing to happen. 

This can be done because·there doesn't happen to be anything deserving of inter~ 
national concern in the minds of the people who are involved and whether we would 
agree or not, by the international community. Qn·the other hand, when issues do 
rise where it would be useful.to have some kind of international agreement, the 
same committees can become very active. 

One of the most active CIE areas falls within the category of materials. One is 
the committee on the photometric characteristics of materials - a very difficult 
area in which to reach consensus on standardization. The color rendering 
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committee is another active one. All in all I think we do get a great deal back 
for what we give to this international organization. As a final example we have 
what is now called TC 3.5, Lighting and the Environment. 

Another example is the CIE committee TC 3.5, Lighting and the Environment, which 
is today a combination of the previous TC 3.1.1.3 and study group A. This effort 
has a long history. There are many here who are aware of this such as Ernie 
Wotton, Howard Brandston and Charlie Amick. John Flynn is the present interna­
tional chairman of TC 3.5. 

Most of the early activity for this committee came from the European community 
even though there were a small group of us in this country who were very inter­
ested. But it has taken a long time to get any great level of general interest. 
I have to say that in the earliest stages of this.activity the work was generated 
primariiy through the international group, through other countries in CIE. In 
fact, CIE had had a committee long before there was an IESNA committee corres­
ponding to it. Only now are we beginning to perhaps contribute as much, if not 
more, from the United States as we have been receiving. 
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4.3.3 

Mr. Amick.: Steve, there are three questions that are addressed to you and I 
believe are ~elated. Would you like to have all three at one time? 

Mr. Squi!lace: Might as well. 

Mr. Amick: The first question comes from Noel Florence. 

Mr. Florence: 1. Do you feel that we in America are paying enough attention to 
overseas ideas and research? 

or. Wright: 2 •. Are there any instances of world lighting practices being put in 
· advance of those in the United States or in the IES of North America? 

Mr. Waldbauer: 3. How would . .yqu propose that funding be made available for world­
wide research and informat~on distribution? 

Mr. Squillace: The first one was from Noel Florence? Fine. It deals with paying 
·enough attention to going overseas? 

I think my comments addressed themselves to that. I do not think that we are 
now, as a whole, paying enough attention. There perhaps are a few people, but 
from my own limited experience, they are mainly manufacturers and some utilities, 
and not a lot of those. 

Certainly, the practitioner, as I see him, in the everyday world, whether 
involved in buildings or in other areas of lighting, George, they have not done 
much. 

On Alan's side, maybe it is a different story. When it deals with opthamologists 
and optometrists who may be doing a lot more in the engineering aspects of build­
ings and related industries to buildings. 

I do not see us paying much attention to what is going on overseas because even 
domestically our research is not what I would like to see it, let alone what is 
happening overseas. 

Mr. Amick: Question number two had to do with lighting practice. Are there other 
countries ahead of us in some areas? 

Mr. Squillace: I don't know what the answer to that is. All I can say is that right 
now I do not see anything where the other countries are ahead of us. I think 
there are many countries that are concurrent with us though. 

Mr. Amick: Perhaps in roadway? 

Mr. Squillace: Yes, maybe in roadway. Certainly in the area of paper reflectors, 
there has been a lot of work that has been done overseas. The supply and demand 
centers that we call now for lighting. 

Mr. Amick: How are we going to pay worldwide research and information distribution? 

Mr. SqUillace: As far as I'm concerned, the payment will be coming at least in this 
kind of a manner. So far, I have promoted, or have tried to promote in this 
country, the idea of the community, as a whole, and that involves the building 
owner, the government, the practitioner himself, in all its phases, the archi­
tects, the engineers and others, 'the contractors, suppliers and manufacturers, 
the utilities, of going right to them, if you will, and asking them to provide a 
fund. I called it a one-time donation. 

Well now, perhaps sometime, when you say to people it is only a one-time 
approach, they might very well think you are going to be coming after them 
again in a little while. No, I say it is one-time or perhaps oc~ring every 
twenty or thirty years, or whatever it may be. 
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4.3.6 

This trust fund could be established producing many millions of dollars. The 
community could live off the interest of that·alone. They would need further 
funding only when the need would arise such as, for example, due to inflation. 

If they can live off that interest, then I think we have enough money to.do the 
kind of job that we need to do, to at least approach it, and the international 
community can do the same. 

I am not sure 
much thought. 
nationally as 

whether we need to duplicate those, but I have not given it that 
Off the top of my head, I say that we should have a trust fund 

well as internationally. That is the way I would do it. 

In order to go after this trust fund, indeed it addresses itself to a great 
deal of money. For example, in our own cotintry, in a broad.sense, there are 
probably 100,000 individuals and companies who could be approached. out of this 
100,000, perhaps only five percent would respond favorably. This five percent is 
equal to S,uuo. If each one of those 5,000 were to be generous· enough to donate 
$5,000, this .generates $25 million. 

Twenty-five million dollar& at roughly ten pe!:t:-ent i.nt-PrP~t- r.nmpnt-.P.~ t-.n 11t: l.P.IIRt: 

two ang a oalf million dollars a year. 

Compared to the pittance that we have been throwing in as an IERI group, that 
would be a tremendous amount of money. It is a lot more than what we are giving 
now. 

This would spearhead a lot of good work and bring a lot of it to conclusion. 
You see, we seem to lose a lot of it in starting an experiment and then having 
the funds drying up. We are not able to finish the experiment and so we leave 
it there incomplete. However, in order that it not be left like that, somebody 
then comes along and passes judgment or makes an interpretation or an extrapola­
tion that is incorrect, and hence we apply the results of research incorrectly. 

Mr. Unglert: The next one has to do with vision research, and I have two questions 
that are sort of related. 

The first one is directed to Alan Lewis. 

Dr. Wright: 1. Is vision research better coupled to lighting practice here or in 
Europe? 

The second one is directed I guess to George Clark. 

or. Berman: 2. What efforts in lighting and vision research are going on in the 
Soviet Union, and if there are, where are the translations? 

Dr. Lewis: I have to plead ignorance. 

I am not really familiar with lighting practice either in this country or in 
Europe. 

I do not know to what degree they make use of what are referred to as basic 
visual data·. 

In reading the European publication~, like Lighting, Research and Technology, 
which is a superb journal, it seems to contain more basic resaerch, and for 
instance, they have an abstract service, and that kind of thing, which I find to 
be extremely useful. 

Beyond that, I really could not comment. I suspect it is used in about the same 
amount. I think people use what is available, but the problem is the interpret­
ing of the basic research to somebody who can put it into practice. 
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4.3.7 

4.3.8 

4. 3.9 

Unfortunately, we do not have many people, on either side of the Pacific Ocean or 
of the Atlantic Ocean, who are well-versed in those areas. We will be talking 

· about that in the education session that will come along later. 

Mr. Clark: I have to plead somewhat ignorant, too, on the Russian situation in this 
particular area. They were our allies in Barcelona in 1971 when we got the 
photobiology activity. They have been very much concerned and active in that 
area in terms of interradiation of humans, little kids with ultraviolet, and so 
forth. In terms of this partic~lar area, I am really not sure. We do have the 
problem with translation as well. 

The CIE has three official languages--French, English and German. 

Our .Russian friends unfortunately very often.tend to ignore that fact and they 
do not, as often as we would like, provide their material and input. translated 
in one of those languages. I think they simply come along and say: "Here it is. 
It is yours." 

So, the translation problem has been to some extent difficult. I am not quali­
fied at the moment to talk on that, particularly on the visual performance 
element of their lighting design. 

Mr. Squillace: The question is how others are using the research, and particularly 
abroad. From the practitioner's standpoint, at least from those that I have been 
able to talk to, I would guess it is at the same standpoint as in the United 
States. 

The United States engineers and practitioners are not making use of the results 
of research. Only a very limited number of people are using them, and I find the 
same thing true in Europe and in other locations. 

Mr. Cornish: The next question please--and I think it is going to have to be the 
last one because we will follow with a debate off the floor. 

Mr. Amick: George, there are three questions dealing with export areas. The first 
question is for Rita Harrold. 

1. What percentage of United States-made lamps are exported? 

Ms. Harrold: I have no idea. So I will have to defer that question to George Clark. 

Mr. Clark: I don't carry that figure in my head either. 

Mr. Amick: The next question is from Bill Erhardt. 

Mr. Erhardt: 2, What percentage of the lamps used in the United States are 
imported? 

Mr. Clark: That is confused by the fact that you take it absolutely literally. 
I have the situation where a manufacturer actually ships a lamp from here to 
there, and you also have the fact that in some locations manufacturers have 
plants. United States manufacturers, that is, plant locations in countries, in 
other countries, where they produce certain varieties or types. 

I have an idea that that figure is available through the Bureau of Census, but 
-I do not have a handle on it right now. 

or. Ventre: 3. Is the export of u.s. lighting products, or of professional services 
associated with lighting, a significant fraction of total sales and services 
of United States .firms? 

or. Ross: .I cannot speak for products, but as to services, I think it is a 
negligible part. 
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Mr. Amick: The second part of the question: 

3(a). Is any country a net exporter of lighting products and services? 

Dr. Ross: That might be true of some European countries that do a lot of exporting. 

Mr. Frye: You have got the different standards on the electrical network. We are 
on ~~0-240 and you are on 120. So, that really eliminates a lot of transatlantic 
importing and exporting. There is a considerable amount relative to what is 
there, particularly in the Middle East, in terms of architecture and that part 
of it, but not very much in terms of quality because light sources are not 
available. 

Most attempts to do this have been very unsatisfactory. And as far as Europe is 
concerned, the strongest countries who are exporting are basically Holland, and 
in a limited way the United Kingdom, but in a majuL' way a hu:ge amount come:s from 
western Germany. 

Mr.. Amick: Yes, Mr. Frye, and I have a question: Because your country recently 
went to the metric system, there is a question from the same auditor which is: 

4.3.10 or. Ventre: Does United States metrication bring opportunities or hazards to inter­
national marketing? Will the United States providers of products and services 
be helped or be hurt by going to the metric system? 

Mr. Frye: Is this question really relevant? I don't want to answer it. 

Mr. cornish: We have some questions now from the audience. 

4.4 ORAL QUESTIONS/COMMENTS BY AUDITORS 

Mr. Crouch: Mr.. Chairman, we have had two research projects in England, at the 
University College of London and at City University. 

or. Hopkinson, whose name was mentioned earlier, has said he would like to carry 
out a project at City University in relation to age. We have had one here at 
Kansas State University which seems to indicate that 60-ycar oldc are mol:'e sensi­
tive to discomfort glare, and can stand only one-fifth the luminance of the 
luminaires that 10-year olds can stand. 

or. Hopkinson wants to have research done in order to conform this and to amplify 
the relationships. 

We have nine projects that are going but we have not enough money to support it 
in England at this point. Can England possibly join with us in supporting this 
joint project? 

Mr. Cornish: Can you speak for England, Mr. Frye? 

Mr. Frye: I will respond with the usual qualifications. The subject is actually 
touched on in the report that I will refer to later on written by Barry Tibbs 
from the Health and Research Council relating to different ages. 

It is one area that deserves a lot of attention. It is getting the funding, 
particularly in Europe, to areas that ar.e not related to sources. I was thinking 
of what Steve Squillace was saying about the $5,000 input from individuals accu­
mulating to $2.5 million. I would like to say that I would be very happy to have 
a few of those dollars and to get some percentage interest in the United Kingdom. 

Mr. Kahn: Mr. Frye, my question relates to the issue of the u.s. L·ule in the ~orld~ 
wide lighting community. I would like to ask you, do you agree that even in 
England the world lighting influence, as it is directed to industry and the 
public, really stems from the combined promotion and education by the lamp and 
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fixture manufacturers, as well as the utilities and the support of trade groups, 
and that in England, just as in the u.s.A., in this era of energy conservation, 
the real problem is that primarily in the u. s., only IES has the organizational 
capacity for leadership in establishment of lighting standards and in the educa­
tion of the public for energy efficiency? It is only in the hands of the IES in 
the United States, ·and this is probably the most formidable organization in the 
world. Now, in the United States, we also have a chance for strong government 
support and interest from people such as NBS and others; this remains the single 
greatest hope for leadership in lighting. However, we must be credible in terms 
of our leadership. 

Mr. Frye: I think I agree with practically everything that you have said, Mr. Kahn, 
and that is the fundamental reason why I am here. 

Mr. Cahaega: I am speaking for 100 percent of the Latin American countries who would 
rely on the HID lamps produced by American lamp manufacturers ann a little bi~ 
proc'!uced hy the European manufacturers. 

All of the technology that comes through us, such as in the area of lighting 
designers, is through American branches that are in the Latin American countries. 
So, we would rely 100 percent on the American technology in that area. That is 
all. Thank you. 

Mr. Cornish: Thank you. We have time for one more question and I will get to you 
just in a minute. 

Voice: I don't know where I can help this learned panel with the statistics, and 
all of the information that it needs, but it is my own feeling, from my small 
observations made on a visit to a place called Paris, that they do eagerly 
import American reflector lamps, especially the small ones, that they USQ in 
huqe quanti.T.i.es in their gas lanterns and export in huge quanti ties those 
photochromatic light sources that begin to cover our. land like a plague, like 
a virtual pus from the east to the west. 

Mr. Cornish: If I can only turn it over to the reader for a final comment, because 
I understand that we will have to close the session off very shortly. 

Mr. Amick: Some of the questions are of more specialized interest. It appears, 
even though we have tried to work these into the later sessions, we may very 
well not get to them. 

Could we not suggest to the audience that they may take advantage of the luncheon 
and coffee breaks to contact the specific panelists? 

Mr. Cornish: I think that is an excellent suggestion. I hope that the members of 
the audience will try to c01·~tact those panelists over -the lunch hour. 

(WhereupOn, at 12:30 p.m., a luncheon recess was taken.) 
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AFTERNOON SESSION 

1:40 p.m. 

1Mr. Cornish: I have a couple of announcements to make. First of all, there will be 
a set of papers distributed tomorrow, just before lunch, which are the written 
prepared statements of the panelists who are each speaking on the issues. 

Because of the exigencies of time, and for those who may have had to limit 
their spoken word, the full statements will be distributed as I said. 

·~ •• ' •• J !"· 
Secondly, because we are short on. time the -readers will be taking all questions, 
and I do emphasize this, that are pertinent to the subject under discussion each 
tim9, ann ~hose th~t are left over that are not addressed as part of the discus­
sion by the panel, these will be given t.o tfie ~ourt ~e~Ll~r who ig with ns Rnd 
they will be jncluded in the material that makes up the official account of this 
meeting.* 

I know this will not get the answers today, but at least it will get the 
questiono rais8d. 

Finally, if I might mention to the speakers,' th~·foanelioto, •nd to r.hP. audiencE!, 
I can appreciate the problems of wandering because the subjects are so inter­
related, but anything that you can do to keep on track with the subject at hand 
will help us with our time constraints. 

The participants are George Clark, Don Ross and Neil DeKoker and Mr. Michael 
Frye and Alan Lewis in that order, please. 

* These questions were later asked duri-ng the open question periods. 
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5. 0 ISSUE NO. 3. "FACTORS AFFECTING HUMAN ACTIVITIES IN THE BUILT ENVIRONMENT" 

5 • 1 WRITTEN STATEMENTS BY PANELISTS 

5.1.1 Mi. clark: In a paper which I authored in 1957 I suggested that lighting is based on 
the 3P's - Physics, Physiology, and Psychology. Not each science individually 
but all three together. Viewed from my perspective this idea has only been 
reinforced and broadened in the years since. 

Lighting is an all-important factor in the built environment--interior especi­
ally. It provides the 1 egibil ity of space so necessary for the successful and 
efficient functioning of humans in the buildings we create for work or recrea­
tion. 

Legibility can be for orientation or mood--or both. Lighting is the essential 
communication medium for any·physical elements of the environment which are 
beyond arm's length. It helps determine their pereived size, shape and location 
with respect to the observer. The physionomic quality of the space is also 
conveyed by lighting as it reveals the esthetic and psychological design. 

Lighting then has the power to support the design intent, modify it, or negate 
it. It needs to be considered as part of the total design H it is to be posi-
tively effective. --

Perhaps the most neglected aspect of building design in the past has been a 
careful determination of the human activity which the building is intended to 
house. Buildings have too often been designed for the structure itself. Without 
a really careful analysis of what people are expected to do in the spaces created 
the results are almost certain to be less than they could and should be. 

While I have a special respect for the creative design talent of manr of our 
design prof,essionals, I bel.ieve they along with the rest of us could benefit from 
more research relating to the human response to the built environment. Personal 
judgment can often be too superficial and sometimes misleading since the designer 
is normally called upon to design for others --usually groups of people whom he 
will never meet. This I believe is the basic argument for population studies 
which provide important input to the creative designer. · · 

Certainly lighting is not the only important factor affecting human activities 
in the built environment, but just as certainly it is one which has a strong 
influence on an individual's perception of the space--visually and psychologi­
cally. This in turn can affect his or her activity--positively or negatively. 

5.1.2 or. Ross: It appears that there is a good and developing understanding of the 
factors related to lighting and how .it affects human activities in the built 
environment. These relate to emotional factors (such as ambience, appearance, 
and color rendering); operational factors (such as performance, safety, fatigue, 
discomfort, transient phenomenon); maintainability (such as resistance to wear, 
adaptability, and mean-time-to-failure}; and costs including first-costs and 
operating-costs. 

The relative low cost, ease of application, and versatility of electric lighting 
has caused it to be most ubiquitous. That some practices have been carried to 
excess should be no surprise in a world where the same could be said about much 
human activity. 

In the light of present concerns about energy and, perhaps, excess consumer 
demand stimulation, there are practices which should be modified to be more 
conservative. Practices to be modified should involve all lighting design (both 
artistic and functional) that could be changed to require less energy input and 
less physical material input to a given system and still provide for the desir­
able human response. 
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In this regard, it is imperative that one optimize the entire human visual systen 
and not only the electric illumination subsystem. 

5.1.3 Mr. oexoker: I recognize that we in industry have a great many responsibilities in 
the operation of our businesses. Perhaps the most fundamental of these is to 
make a profit. Without profits there would be no jobs nor would we have the 
money to meet our growing social goals. 

We're greatly concerned with the quality of the working environment at General 
Motors since payroll is one of the biggest single corporate expenses; and morale, 
attitudes, productivity, safety, motivation of employees can all.have a decisive 
effect on what we get for our payroll dollars. 

We see lighting as one of rna~ factors affecting human activity in our plant and 
office facilities. We want Lu IJr·ovide an effective and safe working P.nvironment 
for employees. We think this will attract more workers to us and keep them on 
our payrolls longer. Employee turnover ·is always a problem and training new 
employees is costly. We think the lighting of our facilities can contribute to 
an attractive environment that can help reduce employee turnover-- and boost 
product i vi Ly. 

Lighting does contribute to productivity and good workmanship. Wh11e the ~IJI:!ed 
of our production lines is fixed and thereby lighting won't necessarily affect 
the number of cars being turned out each day, lighting does affect the quality 
of installation of automobile components all along the assembly line and helps 
to reduce mistakes and rework. We think such mistakes are kept to a very low 
level in our facilities and lighting helps to achieve this type of performance. 

Lighting is responsible for 3.6%·of the total energy used at General Motors 
facilities (see attachment A). This compares with the energy used for heating, 
ventilating and air conditioning which represents 27.6% of total energy use and 
is the largest single category of energy use in GM. The HVAC investment in 
energy is necessary so people can work in a clean and comfortable environment. 
Yet, it 1s almost eight times the energy used for lighting. 

Our light1ng objective in GM plunts is to supply about 50 footcandles on working 
areas. If any tasks need more light, it's provided with supplementary local 
lighting. We try not Lu Wd~te energy, including lightina energy, so we use effi­
cient light sources and luminaires and use non-uniform lighting wherever it's 
practical --more light on assembly lines than in surrounding areas, for example. 
We also use more Lhdu !iO,OOO high pressure sodium lamps at riM plants to rec;lt,u;:e 
our lighting energy use and costs. The recently completed 2.7 million square 
feet GMAD-Oklahoma City assembly plant, for example, utilizes over 7,600 high 
pressure sod1um lamps. 

We're also aware that if we cut back on lighting, we'd have to add more heat 
in our plants in the winter, so only a part of the lighting energy reduction 
would be saved, net. There might also be some savings in air conditioning, 
too, but most of our plants aren't air conditioned and the potential risks of 
lowering the lighting in terms of safety; mistakes, etc., aren't worth taking 
the chance. 

In summary, we at General Motors are trying to use lighting energy effectively 
and efficiently because it makes an important contribution to the quality of 
our working environment for all employees. 
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1977 . 
TOTAL ENERGY CONSUMED 

BY PROCESS IN GM 

PROCESS GROUPING 

HVAC • • • • • • • • • 
Metals Casting 
Liquid Heating ••••• 
Furnaces • • • • • • • • • ••• · ·~ .• 
Ovens • • • • • 
Paint Systems • • • • • 
Steam Generation Losses 
Lighting •••••••••• 
Compressed Air • • • • . • 
Meta 1 s Machining • • • • • 
Assembly & Material Handling • 
Plastic, Rubber & Urethane 

. . . 
Metals Forming & Shearing •••••• 
Product Testing ••• 

CONSUMPTION 
(TRILLION BTU) 

• 61.9 
38.3 

• • 21.9 
• • 18.5 

• 17.3 
• 11.8 

• • 11.2 
8.1 
7.3 
6.1 

. . . . . 3.4 
3.3 
3.0 

Soldering & Welding • • • • • ••••••• 
2.7 
2.4 
1.4 
1.3 
0.7 
0.2 
3.2 

Forging & Forming • • • • • • •••• 
Domestic Hot Water • • • • • • ••• 
Waste Disposal Facilities •••••••• 
Freeze Prevention & Snow Melting • • •••• 
Other • • • • • • • • • • • 

TOTAL 224.0 

PERCENT 

27.6 
17.1 
9.8 
8.3 
7.7 
5.3 
5.0 
3.6 
3.3 
2.7 
1.5 
1.5 
1.3 
1.2 
1.1 
0.6 
0.6 
0.3 
0.1 
1.4 

100 

5.1.4 Mr. Frye: In the last ten years, a fair amount of work has been done in the United 
Kingdom, particularly by J. A. Lynes at Pilkingtons, on the directional charac­
teristics of lighting in interior spaces. As a result, the British IES code now 
includes recommendations on the way in which directionality could be quantified, 
using the concepts of scalar illuminance, illumination vector and vector/scalar 
ratio. This work on the directional character of lighting followed studies of 
the natural flow of lighting from windows in buildings. Flat, even lighting, 
such as that produced by fluorescent lamps, is monotonous and even boring. It 
has been shown that if the artificial lighting in a building has a directional 
component, then this is clearly preferred.· 

Equally, in America in recent years, there have been studies of the reaction to 
different lighting modes. Here though, there has been some attempt to derive 
what has been called a subjective lexicon of such reactions in an attempt to 
transcend the inevitable 11mitations of a purely quantitative system when it is 
applied to a complex human situation. Measurement is fine if it is capable of 
accommodating the real responses of the occupiers of a given space. Happily, 
the purely functionalist school of lighting which held that high lux levels were 
directly proportional to increased efficiency no longer holds sway. In many 
cases, follow-up studies have shown that at least part of the response to new 
lighting installatio~s was a response to the change itself. The effect of 
lighting depends on a complex inter-relationship of many factors and characteris­
tics in an internal space and the way it is used and perceived so that simply 
specifying light levels will not always produce the same result in different 
circumstances. What is needed is an appreciation that lighting is properly 
part of the environmental space, to be considered from the outset rather than 
tacked on later and that not only technical expertise is necessary, but also a 
sensitivity to architecture and design and a good memory and the ability to learn 
from practical situations. Perhaps above all, a liking for the subtleties of 
lighting and a feeling for the intangible essence of lighting as it fills and 
affects a space and illuminates shapes and surfaces. Indeed, much of the 
research which is currently being done does echo this need to consider lighting 
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5 .1.5 

as a more widely based discipline rather than purely as a science. What is 
needed, if one wishes to express it in scientific terms, is more research into 
the effects of lighting, on the perception of space and how the perceived image 
affects the psychology and perhaps even the pnysiology of the viewer. In addi­
tion, we need to consider more carefully the external world where shadow, colour, 
movement and density of light are all constantly changing. It is these factors 
which influence our perception of objects, space and textures. 

Unfortunately, in Britain, where the British IES has recently been absorbed into 
the CIBS, The Chartered Institute of Building Services, there is generally a 
failure to recognize that the lighting profession needs clear-cut recognition 
and definition in its own terms rather than being seen as .a fringe activity in 
terms of building and architecture equivalent to heating and ventilating engi­
neering. Again, the least appreciated aspect of ·lighting is that while satisfy­
; ng various technical criteria, the appl1cat1on and the t.:huit.:~ or those criteria 
is very much an art depending on experience and sensitivity. Sadly, there are 
very few opportunities to learn about lighting design. One or two courses are 
available in England, but they are only really scratching the surface. Phillips 
have provided .a lighting demonstration facility in which various lighting design 
effects can be compared and there are a couple of books only which are available 
in Europe; but in general, facilities for lighting dP.sign education are virtually 
non-existent. As a result, m¥ companY has had to undertake constant education of 
the lighting specifier, the designer, the architect and commercial customers 
about the principles of lighting design in order to guide them in their choice 
of lighting fittings. But, often there is not enough time to go beyond general 
statements about appearance, lighting effects and some technical information. 

Lighting need not merely be a hit and miss affair--specifiers can and want to 
incorporate new and original ideas, but they lack the means to do so. We must 
provide them with the appropriate products and necessary information. What they 
need to enable them to give lighting its deserved importance in environmental 
design is .a research approach which looks much more deeply at the human response 
to.lighting rather than concentrating on the physical assessment of lighting as a 
mere flux of energy. Lighting does not exist without space, but noth1ng exists 
wi tho.ut 1 i ght i ng • 

. 1?.~...!..-~wis: This is my first attempt to discuss the position paper today. When first 
asked to do this, I was sort of taken aback a bit because it reminded me of thl:! 
statement that the definition of a cultured person is one who can listen to a 
William Tell OVerture, but at the same time not think of the Lone Ranger. I 
feel pretty much the same way because when I hear of "ballast," I thluk. of that 
portion of the bottom of the boat that keeps it from tipping over. That is my 
relative expertise in some of these areas, however, I will attempt to make my 
comments. 

The built environment has allowed mankind to function in places he would other­
wise avoid, at times he would otherwise be asleep, and for durations he would 
otherwise resist. Because of the increased comfort and efficiency which is 
obtained through a controlled environment, he spends substantially more time 
indoors than did his ancestors (or his parents for that matter). For- most of us, 
this shift has occurred within our own lifetime and we have had little experience 
with the long term physiological and psychological effects of increased indoor 
living. 

Empirically, it would-appear that the benefits to be derived from the progessive 
move indoors far outweigh anY negative factors. We do know that the move to a 
more controlled climate has increase productivity significantly and, as the shift 
to domed stadiums and enclosed tennis courts has indicated we even prefer manY 
leisure activities in an indoor setting. There are, however, some possible nega­
tive factors. The Russian literature seems to indicate some detrimental effects 
from lack of exposure to ultraviolet radiation in factory workers (or at least in 
increase in performance when UV is provided artificially on the job); although 
this finding has not been replicated elsewhere. 
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There have also been reports that fluorescent lighting in schools may aggrevate 
"hyperactive" children. These reports have been more or 1 ess discounted on the 
basis of the poor controls in the original studies and by a lack of replication 
in later investigations. 

Physiological deficiencies have been noted in person who must continuously live 
indoors, such as the chronically ill, but these effects have been linked to 
inadequate UV exposure and can be countered by artificial lighting with UV com­
ponents. There is no evidence for similar effects among the normally mobile 
population who can get out-of-doors even occasionally. 

There has been occasional concern expressed for the effects on biorhythms of 
abnormal light-dark cycles that are possible because of our indoor living. 
Although some birds and animals can be markedly affected by such effects, man 
seems to be able to adapt quickly to such changes without harmful consequences. 

It would seem then that there are few serious problems attending our increased 
time indoors and that the built environment has, if anything, increased the scope 
and depth of human activities. Lighting has·made such living possible and it 
remains for us to use it effectively to enhance our lives, productively and 
aesthetically. 

5.2 PANEL DISCUSSION 

Mr. Cornish: We will now proceed with the second portion of the topic. 

Dr. Lewis: Well, seeing that there is no one else, perhaps I can just say something 
that may be a little controversial, but perhaps I will be doing nothing more than 
raising a straw horse. Let me see what happens. 

Obviously, most.of the panelists felt that the topic involved primarily the use 
of aesthetic or non-performance criteria in determining the human activities in 
the built environments. Several of them advocated markedly increased research in 
the area. One of the things that always bothered me about this is that obviously 
one of simplest ways of doing this research is, of course, by giving people the 
opportunity to do anything and see what they can do, which is indeed, I thought, 
the state of affairs for the last 100 years. 

Perhaps the other panelists might wish to comment on why this is not suitable 
research, or what you see coming out of perhaps other kinds of research, which 
would be more formal in its analysis. 

Are we going to get any new information from it? 

Mr. Squillace: I will comment on that. If I understand you correctly, we have done 
research in this area in the last 100 years but it has been done in a certain 
way by having people doing certain things and then trying to evaluate their 
reaction or performance whenever one changes various parameters in certain ways •. 

I guess the biggest fault that I find with that, if there is a fault, is that it 
is very hard to quantify reactions to change in human factors-type parameters. 
How do you use that as a·predictor on the new bui1ding that you are to remold or 
or builn? 

After it is built, you can then decide that you did this wrong or that you did 
that right. To get predictions before building so that you can come close to the 
mark is where I find the difficulty. The experiments have to be changed to the 
extent that you can get somehow quantifiable factors that will let us predict 
what people's performance and reactions will be in the building, but we do this 
(before the building is constructed) during·the design and concept stages. 
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Dr. Lewis: I guess I am still confused Steve, because it seems to me, in the type of 
thing you are talking about measuring here, what you are doing is measuring the 
effect on performance of changes in aesthetics, and that is really not what I am 
thinking. 

What I am thinking is the aesthetic sense .for its own value. I know that George 
talked about this for some time. We have got to emphasize the effects of light­
ing on performance. Certainly that is very important. The fact that you enjoy 
the space is important too even though they absolutely have no effect on 
performance. 

Mr. Squillace: If I go into a space, and do an experiment, and the space has gold 
walls, black floors, black ceilings, and whatever else you can imagine, and then 
T Rny qet some SOr'l:. ot SUL'VI::!)' uuL uf p.:.ople 413 '1:.0 how tl!"'l' Fe!!!l n,O,Mt·.h.-.tioall•{ 
about it, when I move to design, then how do I predict what Will happtm? 

I don't think that I can say by just taking the same space and rebuilding it that 
I am going to get the same reaction. How do you quantify that and forget about 
performance? 

lf, OU'I:. of 100 ~eu~le, ten of thorn Gay that t~~y nn like it but ~0 of· them say 
that they do not like it, to what degree do I change it? 

Dr. Lewis: I am not sure you do. That is my point. We have done that experiment 
for 200 years. People have been allowed to build anything they have felt 
comfortable with. You have seen the result. Conformity has not been one of 
the things that we have come up with. 

In fnct, what we have shown is that aesthetics is something that is probably 
very individual and cannot be quantified, and I think that is good. So, I aut 
not sure why, having done the body of information that we might have had had 
we analyzed all of these buildings. 

Secondly, it has to be more than just making surveys. Unless you know what you 
are going to do with a survey when you get it, what's the point? That is why 
multi-dimensional scaling and some of these other things are goiny· into the 
picture iP order to get a handle on what you are going to do with the information 
when you get it. 

Mr. C.l~rk: I was interested a few years back when the AIA Journal carried an article 
by a psychologist who said what I have been trying in my own small way to say for 
a great many years. In effect he said each year the American Institute of Archi­
tects gives its award for some recently completed beautiful buildings. Would it 
not be better if we waited at least a year and then found out how the building 
works for its intended use? What I am trying to say, Alan, is that it is my own 
feeling that we have erected a lot of buildings but that we do not often analyze 
them. We are off to design the next building and then to the next. We really do 
not sit down and study and evaluate what we are doing. We have a great mass of 
opportunity, I agree. 

Related to this is some of the history of CIE committee TC 3.5. Some ten or 
twelve years ago it embarked on a program in which the British were particularly 
enamored of the idea of making appraisal surveys of lighting installations. They 
took lighting experts, six or seven of them, to visit various installations. 
With a prepared check list these were rated in a variety of ways by the experts. 

The French then took the form and added more questions and they too got quite 
excited about the idea. Both were trying to persuade us in the United States to 
participate. 

Meanwhile the questionnaire kept getting longer and longer with additional and 
different ideas being included. When we arrived at Barcelona in 1971 there was 
a stack of surveys which had been completed. What to do with them? Back now to 
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Steve's point. I have the survey but what does it tell me? The problem that we 
have had and the reason for the kind of work John Flynn's work is doing together 
with other work is to try to analyze those elements in which we have a concern as 
separate from the others. We want to try to determine if possible those which 
are a complement or a detriment to the total. One reason why we do not have the 
body of information that we might have had had we been able to analyze all these 
buildings is that we did not have a generally acceptable metric. 

It has to be more than just making survey~. Unless you know what you are going 
to do with the material when you complete it what's the point? That is why we 
are interested in multi-dimensional scaling and some of the other techniques now 
being studied. These give us an opportunity to handle the information when we 
get it. 

Mr. Frye: I would like to answer in a slightly different form. In the more 
enlightened days of the Bri ti$h empire, whi r.h '>Om.e of you may rcmsmber, Lln:! 
Minister of Health, hearing of an epidemic in one of the far-off colonial coun­
tries, sent a telegram saying: "Shall we send more doctors?" He got the reply 
from somebody in the area: "If you get rid of the damn curse that is causing 
it, we won't need your doctors." 

Mr. Cornish: Is there anything else that any of our panelists would care to contri­
bute to this subject? It is an area where we can certainly get some lively 
debate. 

Mr. Bott: One of the jewels in our crown, if we have any, is that we have done a 
number of demonstration buildings. We normally do surveys after the fact, but 
part of the problem is as to hoW the questions are asked and how they are phrased 
and who makes the survey. 

I remember one in particular where the team was sent out and a fella comes back 
and he is reporting on our magnificent project where he makes reference to the 
neon tubing. I said, "What neon tubes?" He said, "You know, those all over the 
ceiling." So, I threw his survey material in the trash. 

Prof. Smith: All of us view these questions, and I think the people who wrote them 
did that intentionally of course, within our own biases. 

I had looked forward to the discussion here of listening in and trying to solve 
some of my own problems. 

Basically, of course, that is one of the classroom environments where I would 
like to, if possible, have maximum performance from my students. I am sure 
this fits. into other categories, but let me restrict myself to the classroom 
atmosphere where I feel most.comfortable. 

Of course, I would like the lighting system to be a contributor to that improved 
human activity. I would hope the students would not go to sleep. That is a 
function of lighting because in fact I read some research at one point where a 
darkened ceiling will tend to keep your students awake better than would a 
lighted ceiling. They apparently lean back, they don't like it, and so they 
look forward. 

I make jest of it because I think there is a big need for research in this area. 
How can we perform, if you wish to call teaching performance, or how can we 
design facilities unless we understand what impacts the human activities in this 
space. 

I read John Flynn's research with great interest. I feel that this fits my needs 
and I try to accommodate what I can with his work. 
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I guess I am a little frustrated at this point in that I am not sure I understand 
what is going on around me. Have I addressed the wrong issue with my interpreta­
tion of the question? 

Mr. Cornish: Certainly not, from my point of view, I don't think so at all. 

Prof. Smith: There seems to be disagreement, or else I have not read enough litera­
ture, as to whether there is a need for more. information. I believe there is 
certainly a need for more information. 

Mr. Cornish: What I would like to see here is the panel getting involved in a 
debate. 

Is there a need for more information or is there not a need? That is really what 
I expect would come out of this. 

Mr. Frye: Yes, I wholeheartedly agree. I think more research is needed in this area 
and I feel that one of the major problems is again this issue of making an objec­
tive experiment where you have clearly isolated var:i.ables when you have a lot of 
other things affectinq it:.. Such d:S, you h11vc ohadow chang-e, nr Anmethin<;J as 
simple as lu1Vi11g coffee in the mornin'J- All of these things affect your percep­
tion of the space. It is very difficult to do. I think this is where people 
give opinions to such an enlightened group very carefully because everything, you 
know, seems to affect the space about which we are talking. This is the problem 
because more research is needed, and possibly the way in which to carry that out 
is to research what happens actually in the outside world and then relate it to 
the inside world. 

The trouble is that you have perhaps 30 to 50 different variables that are all 
working at the same time and you are trying to isolate t:.hem. It is so incredibly 
difficult. 

Mr. Clark: I just want to reemphasize that in my opening statement I did call for 
research. 

One example of ongoing activity is John Flynn's work which has been supported hy 
a number of us. One of the things we see coming out of that and which has been 
completed most recently is the opportunity to expand u11 wliat John ho.o dono by 
using the research technique. The lack of such a technique is what has made it 
difficult to even design effective research. Hopefully it is at least one answer 
to the thing that Michael has talked about:. in ttt.r:ms of tryinq to oort out .iLll thf" 
variables. 

We have looked at multi-dimensional scaling as one type of opportunity, 
restricted in my view, but nonetheless available to be expanded beyond just the 
present work. Simply having people appraise an interior environment, for exam­
ple, and then asking them "how do you like it?" is not productive. Perhaps we 
can get a better handle 6n the matter by some of the new techniques. 

our hope has been that the technique would be proven out by John's work and would. 
get acceptance as a technique for others to use. This is an approach where the 
investigators need not know all of the gory details of the technique other than 
its application and could then submit the data which they collected to a location 
which had the processing qualifications. This might permit us to build a very 
sizeable.data bank which would then provide the opportunity for statistically 

.significant population studies- something we badly need in several areas of 
lighting. 

Some of us were concerned that without a reasonable consensus ahead of time the 
technique might be discredited after considerable time and expense had been 
expended to collect data. This, of course, would be most unfortunate. 
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So far we think that we are on fairly solid ground within fairly limited use of 
the technique. I am enthusiastic about the possibility of getting research or 
perhaps more properly investigations done at a relatively low cost. One can 
foresee situations where graduate schools, for example, might welcome projects 
for their students using the multi-dimensional scaling as the metric. 

Another area where I will take a moment to comment, and of which John Kaufman is 
especially well aware, is my twenty odd years of hope that we would start desi9n­
ing dynamic installations which might help Bob Smith with his clients. I think 
that it is a sound idea but it's an idea which needs to be investigated beyond 
the sort of editorial paper which I was able to produce in 1957. 

Basically we design lighting so that when we turn on the switch it remains 
constant until we turn it off. This is a relatively unnatural kind of lighting 
for the human environment. Maybe there is merit in having lighting which changes 
with time in our designed spaces. 

I have been promoting this idea for twenty years without much success but I am 
taking this opportunity to raise the point again in case some person in this 
audience is interested enough to pursue it further. Hardware is not the problem. 
Benefits versus cost is. 

Ms. Harrold: Maybe this is one reason why I did not select this issue because I 
guess, like Bob Smith, I am having trouble coming to grips with what is said 
on paper versus what we are discussing. 

I see it as two sides to the issue. One is the human activities as stated in 
this position statement, and the other, which I think some of the panelists have 
perhaps channeled their thoughts to, is in the area of human response. We have 
two different issues on the same table. 

I agree with George Clark in that sense that I think what we need is some 
research. I am wondering what we would do then if they collected a data bank 
of ideas? I think there is a great deal of prescriptive information that needs 
to be addressed in working with a client on a one-to-one basis, which is the kind 
of thing we tend to do in residential design where we have the opportunity to 
work with the client to begin to qualify what the needs are for that particular 
individual. You do not always have that opportunity in industrial and commercial 
facilities. As Steve Squillace said, you don't know what the en~ use is going to 
be. In fact, we make statements in some of our procedures saying that.we are 
going to design based on the expected intended use of that building. That leaves 
a lot of latitude in somebody's design terms and does not really begin to address 
~ome of the issues in trying to provide for human activities but at the same time 
we may not know what they will be. 

If it is a question of looking to human response, maybe there are predictable 
kinds of things where people are going to respond to certain light distribution 
patterns in a particular way. So, it depends on whether. you are addressing the 
activities or you are addressing human response. 

Mr. Squillace: Perhaps this may be helpful, but I do not know if there is still some 
confusion. I think, in your statement you really have a pretty good grip on it. 

We, at our office, when confronting a client, often have a dilemma that devel­
ops because of the kinds of questions that we ask clients concerning the lighting 
criteria. We ask what criteria should be used to base our lighting on. Immedi­
ately they respond with 70 footcandles. We then come back with no, no, no, that 
is not it at all. 

What is the activity to be performed in the space? Do you know what you are 
going to do in the space? What are the tasks that you are going to perform? If 
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you know the tasks, can we work to determine how the various tasks are responsim• 
to light? What are the various other spaces that you have dealt with? Are the 
people happy in them? 

Can you imagine a client· like General Motors, a mammoth operation, giving you an 
answer to that? They don't even have the foggiest idea how to answer it. 

The reason, like George said, is that they have never stopped to evaluate, and 
see what has been done. I am not blaming the client alone in this, perhaps the 
professional is more to blame than the client. Until we go to that data bank and 
arrive at the· prescription that Rita has mentioned, we cannot fill out that 
prescription. It just cannot be done. 

Hu<;ro J3lg;!,!iJdell started to gather _a data bank and John Flynn has continued the 
work, piO'rhApR not ex<\Ct.ly how Kuyu Ul.J it, J;titi oomowhilt. '.th• thAt.. in 'bhil.!il 
country. or. Hawkes in England (which is the first ti~e l ran acLuss it in 
Europe) used a similar approach. Others now are carrying it on. A lot more 
data are needed. 

In the classroom, for example, how many times have I stood bef.ore a board of 
education and said, 11 How are you gO!I'Iq to u~;;e the rooll\? 11 Nobmly knows• Whether 
you approach t.he teaclu:.<:t:, or even t:ho kid&, the poi.nt is that I think the cri­
teria have to be established first. You have to write down the criterja before 
you write down the specifications. 

Prof. Smith: Steve, I certainly agree with you wholeheartedly. I also agree with 
George, though--his comment about the dynamic designs. If we can only get some 
of those incorporated we would be ahead. 

As far as waiting until all of the research is completed, before we do anything, 
that bothers me a little bit. I have always followed the philosophy that I would 
rather catch hell doing something wrong instead of catching hell for not doing 
anything at all. Let's do something even if all ,of the data is not in yet. 

5.3 WRITTEN QUESTIONS/COMMENTS BY AUDITORS 

5.3.1 

Mr. Cornish: Turning it over to the readers, let us proce~d to that portion on 
this Ruhject. 

Mr. Unglert: The first question, it seems to me, is sort of a position statement, 
l:mt-. wP. will t~ke it for what it is worth. 

Mr. Erhardt: Paraphrasing a few sentences from Henry Dreyfus, "What we are lighting 
is going to be lived in, sat on, looked at, talked into, activated, operated, or 
in some way, used by people individually or en masse. l'f lightillg, which inter­
venes between the product and the people, becomes a point of.friction, then the 
lighting designer has failed. If on the other hand, people are made safer, more 
comfortable, and more eager to perform or efficient, or just plain happier, the 
designer has succeeded. Illumination is lighting design, which is the practice 
of controlling the mediating effects of the light interposed between the scene 
arid the viewer." 

That was addressed to Bob Smith and Michael Frye. Are there any comments, 
gentlemen? 

Mr. Smith: I wonder if Louis Erhardt is writing with the head of a pin? How the 
hell does he get all that down in that 3 by 5 inch card? I have no comment. 
Sorry Louis. 

Mr. Frye: I don't think there is any comment. 

Mr. Amick: This one is addressed to Neil DeKoker and Michael Frye. There are 
really three questions that are sort of tied in together. The first: 
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5.3.2 

5.3.3 

Mr. Florence-: 1. Would you comment on the relationship. between visibility and 
total performance or productivity? 

2. Would you speak about how you make your productivity? 

or. Beck: How about evaluating lighting performance post occupancy? 

Mr. Amick: In other words, I feel or. Beck is asking, after a building is occupied, 
how do you evaluate the lighting performance? Neil, do you want to take the first 
part of it, the relationship between visibility and post performance/productiv­
ity? 

Mr. DeKoker: I cannot relate to any specific hard nUmbers, but I could pull out the 
file that illustrates the past research that has taken place not only at Emerson, 
and at General Motors, but at other places where the lighting levels have been 
changed and productivity, quality and so forth, measured. 

There has been research in this area as recently as last year in one GM division 
in Ohio, but I do not have that data available. 

Mr. Amick: But, you found that productivity went up? 

Mr. DeKoker: Well, let me first of all talk a little more about the first issue, 
please. 

Lighting productivity, the quality of lighting, and the amount of lighting in the 
work environment, people have some very strong feelings about this. In one of 
our central foundry plants, we performed what we call assistance visits to see 
how our plants are doing on energy conservation performance. This particular 
plant had quite a high lighting level throughout the aisles, the corners, under 
equipment, and everywhere. We were concerned abqut it hP.r.~use·it wac a little 
more them· normal and it is an area where we could conserve a bit _of energy. 

However, because the plant is a foundry, and is very energy intensive, their 
lighting energy was less than two percent of_the total energy_ used in that 
facility. Management, from the plant manager on down quoted a number of reasons 
for their use of light. They said, "Have you ever s~en a foundry so clean? Do 
you see any dust? Do you see any garbage? Do you se~ anything in any corner, 
or under equipment? What do you think of our employee_ morale?" 

It covered everything; lighting, we think, is one of the most important things 
that we can do in our environment in order to keep our employees happy. It 
helps to keep a clean environment which also spawns other side benefits. 

You do not have to go in that plant and measure or prove anything to him because 
he is not going to turn around and then reduce the lighting leve~. · They do a 
tremendous job in turning it off when nobody is there at the end of the shifts 
and apparently the benefits that they get_ out of lighting far exceed the costs. 

How you measure productivity, the second question, I think, the National Bureau 
of Standards can better answer that. However, primarily, it is the amount of 
output in units of production or in dollars of value added (depending on which 
terminology you want to use on a national basis) per direct productive labor hour 
input. The product output is related to labor input, 

Mr. Amick: Mr. Frye, do you want to comment on these first two? 

Mr. Frye: I will take the first one. How do you measure productivity in lighting? 
That is very difficult. There is a total bag, if you will, of various factors 
that are isolated here. I think you may have to do some fairly subjective com­
parisons in terms of aesthetics and establish the criteria for the comparison, 
but obviously, you have succeeded if the people are happy when you are using 
resources by turning people's times better. That is the issue. 
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Now, how you actually go about it, I don't know. I think you just have to make 
up your mind and study one or two things and then try to bring up a total 
picture. 

Mr. Amick: Steve, what about the post-occupancy evaluation? 

Mr. Squillace: I am not sure that I am really qualified to talk about Post-occupancy 
evaluation except to say that I wish I knew more about it. However, how do you 
measure productivity as opPosed to the post-occupancy situation? Is that the· 
question? 

Mr. Amick: I guess you can expect a medical man to use that kind of a·term. Excuse 
me, or. Beck, no disrespect intended. 

or. Becks As doctors, we use post-operative evaluation by following up on our 
patients to see how t:hey havl:! U.one:. Does a lighting pE>r,:mn in deS19'J). qo back 
to see whether he has been successful or not? 

Mr. Amick: Thank you for clarifying the question, Dr. Beck." 

Mr. Squillace: As far as I can tell, from my travels around the country, probably 99 
percent of thP lighting that is designed is not post-evaluated, however, there is 
that one percent that does look at the situation to see if they have SUCCI:!I:!ueu. 

Recently, for example, I went down to some office space, more particularly, 
weaving space, that belongs to one of our clients. I particularly wanted to 
see this space because this was a laboratory area. Even though weaving space 
that was manufacturing cloth from fibers was done on an experimentai basis in 
nature. These were new techniques, not techniques previously established. When 
we asked for the criteria, nobody knew how to attack the problem except to say 
that we would use the example f:t•om one of their old plants- They simply said, 
"Do it like this." 

we decided not to "do it like this." We decided that because we wouldn't have 
learned very much. So, we went in afterwards, Dr. Beck, and we talked to the 
actual workers, and lo and behold, I, never having worked a loom or a weaving 
machine before, there I wna looking at the hP.ddles and the reads, but not only 
that, ·also trying to thread them along with the workers who were there helping 
me and showing me how the equipment operated. 

We looked at the vertical lines and I had my photometer there and··we measured 
what was impinging on the cloth and on the heddlA i.tself and we tried to evaluate 
how these people felt about it. Fifty percent of them liked the solution that we 
gave but fifty percent did not, as you might well guess. so·, the question was, 
"Whydon't you like it?" So, we went on and on and on. 

We finally said to them that maybe we should wait six months and see if the 
problem rested with the fact of moving from the old space to the new space. You 
see, the problem was that fifty percent of the workers said it was not good. The 

·owner then came back and said, "Gee whiz, fifty percent of.my people don't like 
it. You made a mistake! You got to pay for new lighting!" 

I then replied, "I would be very happy to if you could only tell me what lighting 
is really needed, both in terms of quality and quantity." 

He stepped back and said, "What do I do? Do I double it?" 

OUr advice to the client was to leave the lighting alone and wait for time to 
pass to see how the employees would react after becoming accustomed to the new 
surroundings. In addition, we advised that a study of the task be initiated in 
order to determine if we could do something about the need for lighting. The 
study has not been started as yet. 
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Six months later, we went back and we said, "How about it fellows?" Well, you 
know what? On the first occasion that we visited the plant the floor was painted 
just a plain red. I suggested a gray and so apparently they painted it gray. 
Perhaps I should not have done it and I should have waited the six months, but 
they went ahead and painted it anyway before the six months had lapsed and it 
appears that everybody was happy. 

I cannot say that painting of the floor with light gray did it all by itself. 
Perhaps, I think, there is a combination of both here, but after six months 
living and working in the space, the onus of moving from their former place 
of employment to a new one had worn off and the change to the new spaces was 
no longer disagreeable. Those are the kinds of things we are doing. 

That is not scientific by any means, it is only a gathering of the right kind of 
data. We have got to structure this in order to be capable of doing a lot better 
job. 

For the same client, with respect to the lab and office spaces, the same thing 
happened. When you move people from a space that has lots of windows, a place 
that was like being at home -- for example, with pots of coffee boiling ~- to a 
new office without daylight or the other homelike amenities, there is likely to 
be a negative reaction to the change, especially immediately after the move has 
taken place. 

The architects did not take cognizance, if you will, of the fact that they are 
moving from a place with considerable natural light in a space to one without any 
natural daylight. Not only that, but for me, the colors that were selected in 

·the new space left a little bit to be desired. 

To look at a pumpkin colored wall in a space where I lo9k at litmus paper, and at 
cnemistry tubas all day long, that is not really to everybody's liking. There 
were complaints. Again, we waited six months, then came back, and almost all the 
complaints were gone. I might say that there weren't all that many complaints 
voiced. There are all.kinds of reasons for that and so we ended up explaining 
this to the owner. 

Right now, the owner is contemplating giving us a contract whereby we can look at 
various tasks in spaces of this type and change system parameters one at a time 
to see if we can isolate those parameters.which have significant effects on visi­
bility and comfort. The customer/client happens to be one who is enlightened and 
wants to get along with it. They may have fun with it. I sure hope so. 

Prof. smith: The question about the research and existing facilities. Back when I 
worked for a living, I was in the maintenance department of the University of 
Illinois. 

We were constantly trying to evaluate older buildings. One thing that we did 
come across quite accidentally, by the way, was that there were some of our rest 
room facilities on campus that had a tendency to have a ~reater odor level than 
did others. 

So, working as a person who is very cognizant of these, and tr.ying to.solve the 
problem we found out that those rest rooms happened to be the ones that were less 
well illuminated. We raised the illumination in some of these areas and we found 
out that the custodians then cleaned them up. 

So, we arrived at the.decision, and I do bring this up, because if we are going 
to do the research in existing facilities, then I think we have to identify 
what kind of results arise out of this. I hav~ no idea as to whether I should 
have raised the illumination by five footcandles, or raised it by 25 footcandles, 
or just what. However, I do know that raising the illumination gave rise to a 
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5.3.5 

cleaner environment. I don't think that we can ever expect research to quantify 
exactly how much it is that one has to raise illumination in order to bring down 
odor. 

Mr. Kahn: My question relates specifically to the use of eyes in perceiving visual 
tasks, etc. How many members of the panel can describe simply how things such.as 
visual tasks utilize illumination to make themselves visible? Understanding this 
relatively simple phenomenon is necessary to the exercising of design judgment on 
the quantity and quality of light; and thus, it, affects the amount of light and 
energy actually required. 

Mr. Frye: I would like to consider the 'previous one. I remember where we had 
complaints with installation of lighting, and when we lit them, we found that 
they J.nst t.heir cg;!.or. The second one was with meat which turned brown, and so 
we had eo chanye it for t:hose peopt~ who want~o. -eo eat IUellt. Tho t.hix-d OI'.!il was 
when we installed lighting in tents, the clients complained that there was no 
electricity. 

Mr. Cornish: Is there someone who would like to address Mr. Kahn's question? 

Mr. T.Jnglert: Does anyone know how to measure how much light is requi.r:eu to do it? 
I wou.ld assume it is how much lighting do you want t:.o --

Mr. Kahn: It is really very simple. The question is: How many of the members of 
the panel can describe how things, such as visual tasks, utilize illumination to 
become visible? In other words, we sit in a room with the lights off and you 
think everything disappears. It's all there, but you can't see it. Now, what 
this questions refers to is, what is the process involved in the utilization.of 
luminous energy, electromagnetic radiation, or whatever you want to call light? 
What does it do to things to make them visible? A simple question. If you can't 

.understand it, how can you recommend lighting? 

Dr. Ross: I am sure Mr. Kahn wants me .to say that we perceive something by contrast 
differences, or contrast itself, or by luminance ~r brightness changes. I 
suspect, for a large measure, that is one of the important cues. This is the 
relative brightness betw~~n nifferent portions of.the task. 

At what level, or at what deterioration in contrast where their performance 
dropped off, is a matter of substantial amount of debate and research. It is 
just now, I think, taking place in a way that we can all agree that the results 
would be meaningful. 

In the past, I think many of these kinds of experiments were performed when we 
were not aware of the many variables that affected the results that we were 
getting. Therefore, the results were somewhat contradictory and subject to 
question. 

It is this development of contrast, in the 
tions of the task,.that permits us to see. 
white, but certainly to color and how that 
portions of the spectrum affect the eye. 

difference in brightness of the por­
That not only pertains to black and 

different energy and different 

If those things can improve that and enhance it; then that certainly increases 
visibility. At what level do you set those at, again, they are important. How 
far you have to go along these lines, where you are to stop, where you have to 
decrease or increase the levels, I don't know, because there seem to be some 
optimum levels both for increasing and decreasing which are dependent on the 
task. 

That is what it is all about, the research that is going on now. 

Dr. Lewis: I think the answer to your question is nobody. 
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Anybody who thinks they can explain simply and clearly the relationship between 
the luminous environment and what is seen is kidding himself. 

It is an extremely complicated process. I do not know of any, including the most 
knowledgeable people in vision in the world, who can claim to even understand 
the transduction process. In fact, contrasts, while they are important under 
certain conditions, are completely unimportant under other conditions. 

For instance, there is no border seen binocularly, yet you see an object there 
just as nice as can be. I am not saying that is applicable to lighting, because 
that is a very special case, but it is not simple. It is an extremely compli­
cated process because you must know·a great deal about the underlying mechanisms. 

Mr. Frye: Can I give a simple answer? Light is being thrown onto something and it 
is being reflected and it is being received as a number of messages to the brain 
and then disbursed throughout the body. 

It is a simple process. It is energy going from here (indicating) and reflected 
and coming back, or direct, it is a mixture of all of those things, and all of 
the other things that are going on in the body that determines how you perceive 
the light and the contrast and everything else. 

So, there are a number of things that are stimulating optically, visually and 
this sort of thing. You have the ear, the stomach, through the drugs, everything 
that is going on in the body affects your perception of what is coming in 
apparently only visually. 

Mr. Cornish: The next question? 

Mr. Amick: I have three questions that deal with matters of aesthetics and 
environll\ent. The first one is ad<h.-~ssed to George Clark from Robert Laughlin. 

Mr. Laughlin: Is it not a waste of time and energy to talk about aesthetics? For 
example, how do you judge art? How and who can judge art and/or aesthetics? 

Mr. Clark: A theory of my own, and I'm not sure how much support I have for it, 
which has developed after a good deal of discussion on the subject with people 
I feel to be knowledgeable, is that aesthetics is a subheading of the psychologi­
cal effects. Furthermore it is a nonstatic situation. OUr aesthetic tastes 
change over time. Part of this is manifested in what we call trends and part in 
changes in our own individual "frame of reference." OUr frame of reference is 
a key factor. I happen to believe it is a very important concept insofar as 
lighting is concerned. One aspect of this, incidentally, in answer to that past 
question, is a tenet of the general semanticists. It holds that none of us see 
objects - we only see the image of objects. I think that this is a powerful 
idea - especially for lighting people. If you can couple that concept with the 
image of the object which the designers establish within their own frame of 
reference one has an element that is involved in aesthetics. This doesn't mean 
that we are going to set precise rules. 

I think there can be guidelines and general directions to follow with population 
factors involved. Further we need to keep in mind the fact that people in most· 
spaces are not there looking at it as work of art - they are in the spaces 
performing some activity. 

Peripheral vision seems to be a very significant factor as it carries messages 
to the brain in very large numbers. Are these good or bad messages? I feel we 
are still lacking good metrics for determining the subconscious impact of our 
design spaces. 

Many of you could agree that there have been situations where on an aesthetic 
basis the judgment made as one looks at a room is to see it as very beautiful. 
On the other hand, if you had to work there for eight hours a day, three hundred 
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5.3.7 

5,3.8 

days a year you might not be able to stand it. These are the areas I think 
about involving aesthetic factors where we can _be helpful with research input. 

Eventually it gets back to the intuitive, creative designer but with added-infor­
mation which cannot really be part of the designer's intuition - for ·example, 
population variation. 

In general the artist does not design for the general population. He creates 
something which satisfies him whether anybody else likes it or not. Too bad if 
you don't. If it turns out that some people do, fine. I don't believe spaces 
should be designed that way. Some may be successful but the uncertainty is too 
great. 

This goes back to Steve's point where we 'are ta.lking about predicting ahe"ad of 
t.:lme. Most designers cannot plan on th<Q ll.umr.y of l:>e;i,!'lg able to ~o in after 
the fact and make adjustments. 

Dr. Atkinson: Please discuss the trade-offc between perfor~r~e and aesthetics. 

Let me read the first one and perhaps we can tackle them both at once. 

Mr. Srandston: If tlli.5 vi.!Jual oomponen.t for the task is such a small factor, is 
not the environment a far moL·e important factor and shouldn't lighting's func­
tion, after visibility, really be to reinforce the environment? 

Do you want to tackle both of those? 

Prof. Smith: I felt comfortable on the first one. I should have waived the second 
one to someone else. 

Yes, I felt comfortable"with the first one because aesthetics is strictly a 
performance definition, and so whatever I said could not be wrong. 

You threw that second one in there and so that is where I got a little worried. 
Would you reread the first one again? 

Mr. Amick: Please discuss the trade-ofts between performance and aestheticS• 

Prof. Smith: I would hate to ever think tna~ they cuuld be ocpar•ted or n;ffer­
entiated against. To design a space totally without aesthetics as a considera­
~ion I cannot believe would maximize or optimize performance. I cannot separate 
the two in that way at ali. 

Mr. Amick: Are you saying, if engineers design a building, they will tear it down? 

Prof. Smith: With a PE behind my name, I just 

Mr. Amick: Well, how about Howard Brandston's question? 

Prof. Smith: I believe the engineers,· ·even though they may not always want to admit 
it, indeed are sensitive to the total environment and not just the work task. 

I just do not believe that any of the lighting designers are sensitive at all 
·_and separate aesthetics totally with function. I cannot believe that it can be 
done. 

Mr. Amick: Howard says: Should lighting's function be to enforce environment? 
What do you think, Steve? 

Mr. Squillace: Certainly that should be one of its functions, to enhanoe the 
environment, and the pleasantness if you will, of being in the environment. 
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.,I. do not think that w~ know to what extent today the visibility level, or the 
actual .visual phenomenon, is a percentage of the total appreciation of the 
environment. 

Jf.one .. could say (as an example to make a point) that the total appreciation of 
·a space is represented by a figure, such as 100%, then I could not say that 
vision is 10%, 5% or SO% of the appreciation, as the science stands now. I 
qon't. think that we know, but when we do lighting, I don't think that we can 
~eparate aesthetics from performance, because if we do, performance is going 
to fall. 

There· are indeed not only subsystems ·of the environment, but the senses perceive 
them together in total and therefore, the design, while predicting and conceiving 
them separately, must finally bri~g them together to operate as a whole. The 
sensation and feeling must be together and not separated. 

For example, Russ, the General Services Anministration will remember this, 
.because one of their buildings was involved with pure number criteria, namely 
60 ESI on the task, and a ·70% VCP. 

They were going to mock up a 30 by 30 space and put in some lighting. The speci­
fications called for the giving of the number of ESI on the task. Unfortunately, 
I think.the specification was not all-inclusive enough and so they got exactly 
that from the contractor with almost no ambient light at all. 

Then, to boot, the mock-up was such that it did not enhance the ambient light at 
all, and so everybody agreed that it was very, very bad, even though they had the 
ESI level on the task. 

Performance in this environment would have gone to pot regardless of the fact 
that there was 60 E~I on the task. 

To what extent would one change that so that aesthetics became pleasing and 
comfortable and therefore, produced good performance? I don't think we know. 
If we can have a trade-off, fine, but I'm not sure that there is a trade-off. 
I don't think that we know. 

There is certainly a lot of research that has to be done. 

Mr. Cornish: Ladies and gentlemen, we have now reached the point where I have to 
to shut off this topic or we w~ll otherwise be getting behind. 

The next topic is that of the effects of lighting on environmental quality. 
I would suggest to you that a good deal of what we have been discussing for the 
last little while has really been that subject as well as the factors of affect­
ing human activities. It is for that reason I let the conversation be extended 
because they seemed to have been combined one into the other. 

I would suggest there be a reasonable time frame on this topic, which is the 
effects of lighting on environmental quality. At the end of that we will cut 
down on the number of the questions from the readers and we'll try to provide 
a little more time for questions from the audience. Would that be acceptable? 

Seeing. as I hear no one objecting, and if I did, I would have my hearing aid 
turned off, we will proceed to issue number four. 
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6.0 ISSUE NO. 4. "EFFECT OF LIGHTING ON ENVIRONMENTAL QUALITY" 

6.1 WRITTEN STATEMENTS BY PANELISTS 

6.1.1 Mr. oeKoker: When one considers this subject, there are at least two options on 
environment that come to mind: one is the working environment to which lighting 
contributes a great deal of quality as mY discussion on Issue 3 points out; 
another is the effect of lighting and its energy requirements on the earth and 
its atmosphere. 

Lighting as an energy user consumes electricity coming mostly from coal, hydro 
and nuclear sources. Oil and gas account for only about .30% of electricity pro­
duction. Even less of these fuels will be used to generate electricity in the 
future. 

Despite industry's successful conservation efforts, I believe we will continue to 
need increasing quantities of elt=ctricity .in the immediate as well as long-term 
future, to substitute for oil and gas where practical and economical and to 
increase goods production and employment. This means that electric energy from 
coal and nuclear will need to be increased over the next few decades. Of course, 
the safety of nuclear plants must be assur·ed while realizing there is no such 
thing as tota'lly r1sk1ess society. In any human undertaking, we must balance 
risk versus potential gain. 

If we insist on trying to achieve absolutes --as we often seem to in our zeal to 
protect the environment and the consumer-- safety and security will eventually 
cost more than we, or any nation, can afford. The 18th Century English author 
Samuel Johnson wrote, "Nothing will ever be accomplished if all possible objec­
tions must first be overcome." That observation couldn't be more appropriate to 
America's need to increase energy production. At some point the arguments must 
be ended, a decision made, and action taken. 

I also personally believe that nuclear power must be one of the alternatives that 
we use in the future. Certainly, its potential benefit is too great to abandon 
summarily. Three Mile Island can help make the development of nuclear power 
safer-- just as our response to the fatal fire aboard Apollo I ultimately con­
tributed to a successful moon-landing program. 

Both accidents occurred as this country was trying out new technology. Just as 
the nuclear accident has~ the death of three astronauts shook the nation. In the 
aftermath, many questioned whether the project should proceed. 

In the case of Apollo, the fire prompted a searching reassessment of the project. 
Basic designs were tested, redesigned and retested, new standards of quality were 
imposed, tougher test procedures specified, higher reliability rates for compo­
nents established, both flight and ground crews received more effective training, 
emergency procedures were rewritten, tested, rewritten and retested again. The 
risks weren't eliminated, but they were minimized. Finally, Apollo went ahead to 
become one of our greatest technical achievements. 

As much as I personally admire the Apollo program, I believe nuclear power is far 
more important to our future today than the moon-landing program was in the late 
1960's. We should use the Three Mile Island accident the way we did the Apollo I 
fire: learn from it -- and then do everything possible to minimize the risks of a 
similar accident occurring again. 

To the extent that we can use dayligh-t in our building facilities, we can save 
some energy for lighting and reduce environmental effects as far as the earth and 
its atmosphere are concerned. But daylight isn't dependable every day through 
the year, and many of our GM plants are operated two and three shifts. There­
fore, we need electric lighting for a substantial amount of.time out of each 24 
hours. But, we also have to evaluate windows and skylights in terms of heat los· 
in winter and heat gain in summer since this increases heat flow and energy use. 
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There is an increasing trend toward replacing window sash with insulated siding 
to conserve energy. This, of course, eliminates the daylighting option and makes 
adequate lighting an absolute necessity for manufacturing. 

Lighting can do double duty in building interiors by supplying useful building 
heat when outside air temperature gets below 65°F or 60°F. This takes some load 
off the conventional heating system, normally supplied by gas or oil. 

I would 1 ike to look forward to a day when solar energy can begin to function 
economically and on a wide scale-- though my personal opinion is that it will be 
at least a couple of decades before it makes much of a contribution to our energy 
requirements. Nor am I very optimistic about direct conversion of solar energy 
to electric energy, unless there is some major breakthrough in technology that 
is unforeseen at present.· Even the DoE projects that solar energy will at best 
represent only 5 quads or less than 5% of u. s. energy consumption by the turn 
of the century. 

6.1.2 Mr. Frye: Much of what I am about to say in this section is considered controver­
sial. Many of the effects of light to which I shall refer have been investigated 
and there is prima-facie evidence to support the broad conclusions. But, I must 
stress that it is essential that further detailed and controlled scientific 
experiments be carried out to fully substantiate and develop the findings. 

It is now well known that electromagnetic radiation, including light, has 
important biological effects. In the case of light, vision is the most obvious 
biological response, but there are additional nonvisual responses to light. 
The best known of these are the result of light falling on the skin surface, 
including suntanning and the associated formation of vitamin 03 in the skin. 
Phototherapy, simply the deliberate exposure of large skin areas to light, is 
now used in the treatment of a variety of illness ranging from jaundice in 
newborn bab·i es to skin diseases such as psoriasis and herpes. 

When the eyes see light, the information is not only sent to the visual centres 
of the brain, but in mammals a small number of nerve fibres are diverted from the 
optic nerve along the inferior optic accessory tract through the midbrain and 
down the spinal cord. The information about light seen by the eye is relayed to 
the sympathetic nerve system from the spinal cord, and returns to the head to 
affect the rate of secretion of the pineal body, a small gland which, among 
other recently discovered functions, modifies the output of the master endocrine 
control gland, the pituitary. Light, thus, has an immediate influence on the 
entire hormone balance and in turn· is able to affect chemical activity throughout 
the body including some of its most vital functions - reproduction, metabolism 
and growth, and response to emergency. It is widely recognized that there is a 
psychological response to colour - different colours evoke different moods and 
feelings. But, it is now clear that there is also a physiological response to 
colour, not only colour reflected from objects but also the balance of wave­
lengths in illuminating light. A wide variety of such colour responses have 
been reported in animals and birds - changes of blood pressure and cholesterol 
levels, alteration in muscle tone, sexual activity, and even rates of tooth 
decay and tumour growth. These effects also occur in man: there are striking 
immediate differences in general muscle strength - including that of the heart 
muscle - under different coloured lights, and an influence of mental judgments, 
co-ordination and metabolism has been reported. For example, time, size and 
weight tend to be overestimated in red light an~ underestimated in blue light. 

Even more surprising than these responses to·strongly coloured or monochromatic 
light are the results of exposure to what is generally thought of as "white" 
light, such as most kinds of ordinary broadband artificial light sources. Here, 
even marginal disparities in the relative intensities of different wavelengths, 
particularly between the red and blue ends of the spectrum, produce an extra­
ordinary range of abnormal biological responses. For example, the ratio of sexes 
produced by breeding animals is affected by the colour difference between alter­
native types of white fluorescent tube. Clearcut cellular responses to 
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artificial light sources have been observed with time-lapse 
ing the interruption of protoplasmic streaming and mitosis. 
semi-fluid part of the cell which in many cases should show 
circulation, and mitosis is the cell division which results 

photography, includ­
(Protoplasm is the 

a regular pattern of 
in ordinary growth). 

The total lifetime of cancer-prone mice is radically altered by the kind of 
lighting they are exposed to. C3H mice live nearly twice as long in daylight 
under an air curtain or quartz glass as they do under ordinary fluorescent lamps. 
Similarly, human cancer patients have been shown to benefit from maximum exposure 
to "raw" unfiltered daylight. It seems reasonab 1 e that 1 i ght should be ab 1 e to 
influence the rate of cancer development, since the pineal gland ·is known to be 
able to inhibit the growth of neoplasm and tumour in some way, and in view of the 
response of the pineal to light, it may be that pineal function is impaired under 
less than the full natural spectrum of .light. 

Radiation from the sun reaches a peak in the visible band and the atmosphere 
acts as a selective filter permitting only certain wavelengths to reach the 
earth's surface. The resulting daylight spectrum is substantially even across 
the visible range, ris1ng steeply beyond the deep violet at 400 nanometres. By 
290 nm there is effectively a complete cutoff in the ultraviolet •. But between 
290 nm and 400 nm there is a significant amount of ultrav1olet ener·gy, which has 
very considerable biological benef1ts if, anti only if, it is present in this 
natural small proportion together with a relatively more intense spread of vis­
ible light. It is this band of near-ultraviolet which is responsible for sun­
tanning of the skin and the formation of vitamin 03, and it now appears that 
the eyes also mediate responses to near-ultraviolet. The iris reflex of the 
human eye has been shown to respond to the presence of near-ultraviolet in 
visible light by closing more, and simply by putting ordinary window glass or 
clear spectacles in front of the eye results in the the loss of muscle strength. 
There are now a number of reports about the general health benefits of additional 
near-ultraviolet and these need to be carefully distinguished from the generally 
harmful effects of ultraviolet shorter than 290 nm. For example, the radiation 
from some of the older type of so-called sun lamps and from the detrimental 
effects of near-ultraviolet on its own or at high relative intensity to accom­
pa~ing visible light. In this respect, the newer solarium tubes are an improve­
ment, but they have not yP.t been fully tested in this context. 

These findings about the advantages of balanced wavelengths of visible light plus 
near-ultraviolet have led to the concept of "full spectrum" lighting. Photobio­
logists have tended to look at the positive effects of various wavelengths in 
isolation, but it now seems that the relative lack of other wavelengths is 
equally important because it means that part of the complete natural response 
is missing. In other words, living systems expect to be illuminated with the 
full spectrum of natural daylight and have evolved to make vital use of this 
particular balance·of wavelengths, which we alter at some risk. 

Certain fluorescent tubes are now available which give an approximation to the 
daylight spectrum including the near-ultraviolet and it has been reported to 
improve the health of zoo animals, improve calcium metabolism in elderly men, 
improve academic performance and reduce tooth decay in Florida schoolchildren, 
improve performance and health in Russian factories and schools, and, used with 
clear near-ultraviolet transmitting glazing, result in a 25% increase in 
efficiency for a business in Florida. 

It is too early yet to give.a detailed account of the mechanisms underlying 
these responses, but the autonomic nervous system and the pattern of hormone 
secretion are certainly capable of mediating many of the observed effects and 
at the same time it is now established that light does influence both autonomic 
and endocrine function. 

All this has important implications for the design of artificial light sources. 
The ideal so-called "full spectrum" light would be an incandescent source between 
5,000 and 6,000 degrees Kelvin, but ironically it is not practical to run 
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ordinary incandescent sources at such high temperatures - standard tungsten 
filament lamps run at about 2,500 K •. Low voltage tungsten halogen lamps are 
better than this, but still only run at about 3,000 K. It is easier to use 
various kinds of gas discharge lamp to mimic higher colour temperatures. In the 
case of fluorescent lamps this is comparatively easy to do, but the majority of 
tubes sold have considerably lower effective colour temperatures to make them 
compatible with incandescent lamps. Some other discharge lamps can give a more 
satisfactory full spectrum output, such as the xenon arc lamp and the metal 
halide mercury lamp, while others, such as the sodium vapour lamp, both high 
and low pressure, are very poor indeed in this respect. 

In the case of fluorescent 1 amps,· there seems to be a number of bi o 1 ogi ca lly 
undesirable side effects resulting from the current fixture design. The use of 
alternating current mains electricity results in rapidly flickering light and 
low but biologically active levels of radio frequency radiation. In addition, 
there is a very low-level radiation from the ends of the tube which can be 
stopped with 1 ead foil. Bi ol ogi ca 1 responses have been reported ranging from . 
the onset of epilepsy and migraine attributed to the flicker, to the abnormal 
growth responses in plants, loss of muscular strength in adults and hyperactivity 
in school children in response to the non-light radiation. The N.I.H. has even 
reported that the reduction of muscle strength can also be detected in the .heart. 
These side effects could be eliminated from fluorescent lamp fixtures with very 
careful redesign which would very considerably improve the health aspect of these 
lamps. We are all aware that a significant number of people find these lamps 
difficult to work under and in view of this new knowledge we should all recognize 
that there is a need to eliminate these effects from commercial luminaires. 

However surprising the list of reported responses to light may be, it is clear 
that light plays an organizing or determining role in the body which we have 
only recently begun to uncover. 

Naturally, much of the more controversial material presented here needs further 
corroboration and analysis. But, there seems little reason to doubt that light 
is capable of producing the effects described. 

It is hard to overestimate the potential significance of these findings. That 
there should be such widespread systemic responses to what have previously been 
considered marginal and insignificant spectral shifts certainly demands our 
attention. But using artificial light on the vast scale that we do, \'le are 
already deploying these photobiological stressors throughout society. Indeed, 
the distortion of the total radiation background becomes an issue when the side 
effects of existing lighting technology are also taken into account, and it is 
important to appreciate that as yet there is no evidence that the body has any 
protection at the systemic l.evel against unnatural spectral balance in environ­
mental lighting, perhaps because such conditions are not encountered in nature. 

It is in fact our responsibility to investigate the issues raised in this paper. 

In the United Kingdom, The Light and Health Research Council has been formed 
as a nonprofit charitable organization to do just this. Barry Tibbs has 
compiled a full review of the existing research in this area and has written a 
paper with a full bibliography, entitled "Light and Man's Health". What sur­
prised me about this document was the sheer volume of information in an area 
where I thought very little work had already been done. The report runs to some 
forty pages and includes nearly 150 detailed references. This report is avail­
able to anyone at this meeting who wants it. The Light and Health Research 
Council is already planning a variety of experiments and as a point of interest 
this includes an investigation of the effects of fluorescent lamps in school 
classrooms and on physical exercise and concentration. 

The immediate and longer term aims of the Council cover the following areas: 
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There is an obvious need to restore the balance. Investigation is needed into 
the best way of doing this. This will involve advising and influencing various 
groups of people. Specifiers should be urged to make the greatest possible use 
of natural light which will involve using near-UV transmitting glazing whenever 
possible. It is probable that there will be a need to add near-UV to existing 
1 i ght sources in an attempt to a chi eve what has been termed "full spectrum 
liqhting". Here though, effort should be concentrated on areas where people 
spend most of their t irne r·ather than areas wherP. people only stay for short 
periods. 

In view of everything I have said, we obviously all need to spend more time 
outside walking, dare I say, jogging down to the store rather than driving. 

In conclusion, I would like to emphasize that everything I have said here needs 
to be confirmed by further research to 1 sol ~t;e and quantify the vari nus harmful 
factors. 

6.1.3 or. Lewis: Positive Effects 

The1·e is no doubt in "1Y mind that the innovative and judicious use of 1 i ghti ng 
to compliment the architecture of buildings, landscapes, and art has been espe­
cially positive in creating a more pleasant environment in which to work and to 
1 i ve. Although the effect of "pleasantness" on human behavior has proven to be 
somewhat difficult to quantify, only the most hardened skeptic would argue that 
people don't perform better in surroundings that they perceive to be more satis­
fying. We must not fall into the trap of designing lighting systems solely on 
the basis of measured performance; to do .so would be inappropriate even if we 
could effectively measure total performance. Personal preference and regard for 
asthestics are worth a·good deal even though, at the moment, they cannot be 
easily measured in conventional units such as dollars. It is especially for­
tuitous that exciting and asthetically pleasing lighting and light-enhanced 
effects can be obtained without a major sacrifice in energy and that an 
attractive environment can also be vis~ally efficient. 

Negative Effects 

To "1Y mind, one of the most unpleasant side-effects of modern lighting is the 
problem uf light trespass - espe~inlly that which illuminates the night sky. 
As ide from the prob 1 ems of the astronomer which are often invoked 1 n Llli s issue, 
there is the immense aesthetic value in being able to view the stars at night, an 
occurrerrce no longer possible nP.ilr our larqer cities. One only needs to view the 
sky from 50 miles at sea to be impressed with how few of the stdr·~ we can sec 
from the land, even with minimal pollution. 

I believe that the night should be dark and, if outdoor 11ghtirrg cannot be better 
controlled, I would support action to drastically reduce its use. I believe that 
we have grossly overlighted our cities and highways (the glow from New York City 
can be seen 60 miles away at sea level} and that the reduction in environmental 
quality has been out of proportion to a~ gain in safety and visiblity. 

Mr. Clark: One of the things that this discussion has already brought to your 
attention is one that has bothered me in my early days of beginning to call an 
architect, because whenever the word environment was brought up, I thought of the 
interior environment, the built environment and the architect saw the environment 
in which the building was going to be located. 

So, I am going to be talking about the built environment and not the environment 
that the architect understands, that is, where the building is going to be 
placed. 

In a talk \'lhich I have given for many years entitled "Light and Architecture" 
I make reference to color, form, and texture as tools of the designer. I then 
project a couple of slides showing attractive interiors using all three. Next I 
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show a slide which illustrates what these spaces would look like without light. 
The slide is an opaque blank! Hoping I've made a powerful point I then proceed 
to discuss the impact of lighting on color, form, and texture - to enhance, 
distort, or degrade - in fact to exist. 

Unfortunately, too little of the attention on lighting as a tool for environmen­
tal design has. been devoted to work spaces. This is where I believe we have the 
greatest challenge. This is where many people spend a large part of their life. 
In this situation we need to design for ·both the visual environment and the 
visual task - both - togther. They need to be complementary. 

Unfortunately designers in the past have approached the design from one viewpoint 
or the other depending on their personal background. I was privileged to chair 
for several years a joint IES/AIA committee on the Luminous Environment. This 
experience helped highlight the problem. Environmental quality should not be 
considered an abstraction but should relate to the activity 1n the space. 

Colllfort/discomfort is a parameter of environmental quality which IES has 
addressed for many years - we're on our third system of direct glare evaluation, 
for example. The aesthetic and psychological aspects help determine the environ­
mental quality as well (every space has a psychological impact - intended or 
not). In this field we have more limited knowledge and have tended to rely on 
intuitive design. Statistically this has appeared to work fairly well but that 
may only be because we rarely evaluate the performance of our buildings by any 
rigorous methodology. Superficial appraisals can be very misleading. In a~ 
event I'm convinced we can do better. 

The environment we're discussing is for humans- lighting is for people. In this 
context there is a new concern for environmental quality which designers will 
likely be facing in the not too distant future- the photob1ological effects. 
In 1970 the IERI and IES sponsored what was probably the first seminar in this 
field. (It led to the formation of the American Society for Photobiology). In 
the past few years some of mY colleagues and I, anticipating the designers' 
needs, have presented a couple of IES papers relating to the.matter of control 
of ultraviolet in lighting design for the built environment. This a field of 
great complexity but one which will be getting more attention in the years ahead. 

6.2 PANEL DISCUSSION 

Mr. Cornish: We will now open the discussion to debate among the panelists, while 
the questions are being drafted to be given to the readers from the audience. 

It is quite obvious that some panelists have taken one tack and other panelists 
have taken another. It will be interesting to find out from the Steering Commit­
tee what was their original intention, but I won't bother with that at this time. 
That might even be the third alternative. It really seems to me that we are 
dealing with two issues. We have two approaches to this. topic. 

Mr. Bott: I might say that I have only seen a few studies on this subject. There 
was, in regard to the ultraviolet, a statement in one of them which said fifteen 
minutes in the sunlight would make up for eight hours of exposure to these 
fluorescent lamps. 

It seems to me, that alternative presents a much cheaper way to solve the 
problem. 

In spite of what you might think of the availability of government expenditures 
for any purpose, we must have more definite proof than we have at the present 
time to justify using these lamps. 

Mr. Cornish: Thank you. Perhaps we can reduce the workday by fifteen minutes for 
all government employees. 
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Dr. Lewis: It is important to keep in mind, when looking at the studies, there is an 
awful temptation to combine the work that has been done on animals and on man; 
the responses are very, very different. 

I 

This is not to say that there are not very small, or long-term effects which have 
been so far immeasurable, but not many of the conclusive effects of short wave­
length radiation on such things as muscle tone, where these kinds of things have 
been done with animals, and to my knowledge at ~east the effects have not been 
particularly well documented on man with such things as biorhythms, et cetera. 

There is no doubt that animals are markedly affected •. Man does not seem to be. 
He seems'to adapt very quickly to these kinds of things~ We should also keep in 
mind that many of these studies have been subject to some controversy in terms 
of their scientific. validity. Many studies, especially on the effects of hyper­
activity on children, on the effects of human performance that the Russians have 
done, have not been subjected to particularly careful scientific scrutiny. 'l'he 
results have yet to be replicated to the satisfaction of many reputable scien­
tists in this country and in Western Europe. 

I am not saying that. It. is for us to say they are wrong, but we had better be 
careful before we jump in with both feet. There are a lot of questions to be 
answered here. 

Mr. Cornish: Thank you, Alan. I think Mr. Frye wants to say something. 

Mr. Frye: I was not trying to say that all of this that I quoted was 100 percent 
correct. All that I have stated is that these things have been reported, ·and 
that the report has 150 references of which perhaps 5 might be questionable in 
the way that you suggest. 

You need to add this together with all of the accumulated data available. There 
is a need for us to do something about it, to investigate it properly. I don't 
think anybody can argue with that statement. 

Having said that, I think we should be directing our attention to see whether 
or not ~hese effects arc real. w .. have to actually test it out. 

Dr. Lewis: I agree with that. The reason I make the point is that the press does 
indeed get ahold of these kinds of things and pulls them out. It is important 
that we be aware that this is something that is in the investigatory stage. 

Mr. Frye: I thought I had qualified it at the beginning, I thought I had qualified 
it at the end, and I sure am convinced I qualified it everywhere else in between. 

If I have not made my point, I will make it again. 

Mr. Cornish: Mr. Frye, I think the point is that the press would ·indeed miss all of 
the qualifications. 

Mr. Clark: I just wanted to make sure that everyone is aware that we have not 
ignored this matter. As a follow-up of the 1970 meeting on photobiology which I 
mentione~ earlier, the Illuminating Engineering Research Institute, even with its 
limited funds, has been involved in some photobiological research. First of 
these was related to potential thermal damage to the retina from high intensity 
light sources. Later a research project under or. Pitts at Houston University 
was established. This is an attempt to relate "real life" light sources to 
previous research which has been done on a wavelength by wa;elength basis. 

We currently have two research programs under consideration which I hope and 
expect will go forward in the next fiscal year of IERI. First of these is 'one 
in which the long term effect of radiation in the blue end of the visual spec­
trum will be investigated. The other is to study the beneficial effects of 
vitamin D production by ultraviolet irradiation of the skin. 
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Again there are so many directions in which to allocate our researches -·so much 
to be done. It is difficult to know how to assign priorities. The fact is that 
we are doing some things in these areas with our lighting community funds. 

Mr. Frye:· If I might make one quick comment. I feel that perhaps one of the things 
that is needed is for somebody to produce a textbook rather like Samuelson's 
book on economics to cover all of the potential approaches. It is putting this 
thing together which is the problem. 

There are lots of little pockets of research and information but nothing is 
coordinated on a worldwide basis. That is why I go along with Mr. Squillace's 
rec~mmendation· to go on an international basis to find out which i·ssues are real, 
which are not, which are 1mportant and which are not i!I1Ilortant. 

Mr •. Clark: If you will arrive at Kyoto, Japan sometime between August 16th, I think 
it is and the days that fnllnw, you·will heaL, I am sure, of just such an activ­
ity relating to this whole area that we have. 

As a matter of fact, the chairmanship of that particular committee happen_s to 
have a u.s. secretariat at that moment. One of our people from the United States 
is the chairman of TC-17 which is the one on photobiology. So, there is some 
action going on at the international level. 

Dr. Ross: There is a second important effect that is related to lighting on environ­
mental quality. It relates to the concerns expressed in the country concerning 
additional power-generating plants. It turns out that for every dollar spent 
on lighting equipment that is on during the periods of peak demand, which typi­
cally is between the hours of 2 and 4:00 in the afternoon (when the air condi­
tioning systems are on during the summertime for example) -then for every 
lighting that is on dur.inq this period of time; &id for every dollar spent for 

·that lighting, approximately one more dollar has to be spent for a pow.er plant 
someplace to provide the electricity. · 

So anything that can be done to decrease the wattage of lighting that is on 
during those periods of peak demand will directly decrease the requirements for 
power plants, and hence decrease ·the need or the concerns about the siting of 
power plants and the pollution that might be associated with them. 

Mr. 5quillace: I would like to move away from the photobiological effects and move 
to the others so that we can get· the whole picture. 

As Mr. Frye has said, we need to collect all of this information by making a . 
·concerted effort, in this country, at least, to formulate data as far as indoor 
and outdoor design activities are concerned. One of the items that we have con­
cerned ourselves with has been the phenomena of Visual Comfort Probability. 

The VCP (Visual Comfort Probability) experiments have only really concerned them~ 
selves with recessed luminaires. We have not yet attempted to exPeriment with 
all of the rest of the myriad of lighting systems and subsystems that we can use 
and do use to see how they may or may not affect human comfort. We do the very 
dangerous thing of extrapo.lating to other systems using the recessed luminaire 
techniques. I believe it's wrong to do such extrapolation, and therefore, we 
have encouraged some more research to come about, and it's starting. 

These activities, however, will take some years before we know where the research 
will lead us. 

Therefore, my plea again is for an international research board, call it United 
Nations of lighting research. It cannot rest with the CIE alone. 

Further, let me stress another point. All factions of the industry must involve 
themselves in at least reading and trying to understand the results of research. 
This means the practitioner, the manufacturer --by that, I do.not mean the 
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president or the sustaining member or whoever, but I mean the fellow who has 
to design the fixture--he has got to get involved. It is the man who makes the 
decisions on the reflectors, the size and the shape, the kind of thing that you 
are giving to the public, as well the· fellow uses it. It is not only who buys 

·it, but who uses it in design. They have to be involved somehow, and learn 
the meaning of the research results, as well as contributing where they can. 

Prof. Smith: I have a little trouble with Mr. Ross' statement concerning, if I have 
quoted him correctly, that the dollar of light essentially means the dollar 
invested in the power plant at peak demand. 

I have trouble in the sense that if I remember my statistics correct, there is 
something around 3 to 8 percent of our energy that is being consumed by lighting, 

.Rnrl yet we are blaming all of that peak demand on the lighting system. Why are 
we do:i.rHJ t.hat? 

There seems to be something that is happening all the time. I would say a dollar 
of light means 3.8 cents of additional power plant and the rest of that energy 
means the rest of it because that is our proportional share of the total energy 
used. 

Why do we blame Lhe light for the whole doll.ar plant investment? 

Mr. Cornish: That deserves a rebuttal. 

Prof. Smith: Yes, please. 

Dr. Ross: There is a misunderstanding between energy and power. As Jim Jewell would 
say, not to mention any names, I am speaking of peak demand, that for every watt 
that gets turned on during that particular time that the peak demand is occur­
ring, there has to be a generator capacity put on the line regardless of how long 
it is used even if it is for an hour. 

Therefore, any watt added, such as if a housewife were to put on an iron, you 
have 1,000 watts required--it requires 1,000 watts of generating capacity at the 
qenerating plant. That is what I am referring to, not the energy but the power. 

Mr. Am.i.ck: ;l;sn 't just lighting any power? 

or. Ross: Right, any power turned on. 

Mr. Unglert: I think it depends on the considerations of environmental effects. 

6.3 WRITTEN QUESTIONS/COMMENTS BY AUDITORS 

6.3.1 Drs. Berman 
and Clear: Does anyone on the panel have a feeling for how lighting interacts with 

other factors that affect performance, room temperature, noise level, psychologi­
cal factors, motivation, enthusiasm, anger, internal relationships, cosmetics? 

·Mr. DeKoker: We do not know how, but it definitely all relates. The people who 
fall asleep in here after lunch, it is not because of the low lighting level 
which would induce sleep, but the fact that it is about 60 degrees in here. 

If the relationship of energy consumption that I have for our company of 27 
percent of HVAC, and about 3.6 percent for lighting holds true, we would raise 
the temperature here by quadrupling the lighting level quantity- and quality-wise 
and turn up the thermostat about six degrees and we would still be saving energy 
and stay awake also. 

Prof. Smith: I thought it was because we were so dynamic. 

Mr. DeKoker: It is you who are dynamic. 
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6.3.2 

6.3.3 

Mr. Clark: At the end of my prepared statement I briefly made mention of thermal and 
sonic areas. In the acoustical area we do have some information and we have been 
adding to our knowledge. If we go back twenty or twenty-five years the room 
acoustics criteria of the time made it clear that lighting was taking up space 
which would otherWise be occupied by sound absorbing material. 

We now know more than we once did but the architects knowledge of acoustics was 
very limited. one of the problems which was misund~rstood related to sound 
transmission. It was difficult trying to get an understanding of the difference 
between sound isolation and sound transmission and the fact that you could put 
all of the acoustical material you wished into an area but if it was of a type 
that was transparent to sound it was going to be effective only in the room in 
which it was installed. ·It was not going to take care of sound transmission from 
one room to another. 

We now have criteria for recessed lighting equipment which have been developed 
for the General Services Administration which treat some aspects of this in terms 
.of a metric called sp~e9h privacy potential (SPP). 

Perhaps there are more things that we should know in their relationship of the 
acoustical environment of a space to the lighting. I am not speaking of ballast 
noise and amplification by the lighting fixtures. There is the relationship to 
acoustical spacing which sometimes must be considered • 

. or. Lewis: I think also there is a quantifiable relationship in terms of if· you 
measure the effect of lighting in terms of performance output, the minute that 
you stress the system, through other modalities, such as sound, temperature, 
anything of the like, which is causing a change in the amount of, say, time, 
you pay attention to one or the other, which causes a drop in the performance1 
yov, l!\9.Y then havP. t-n t:"ompen&ate for ~hat drop i11 J,Jtl.t·furmance. 

If you arc measuring visual performance by artifically raising-the level, so 
that you can perform at a higher level visually, for instance,.to increase the 
contrast, to incre~se the background, assuming that it will increase performance1 
you can offset one against the other and this is an indirect effect. 

You are affecting lighting but you can compensate for it by changing the lighting 
system. That is'something that you could quantify. 

Mr. Amick: There are five questions_dealing with the biological effects and so 
forth. Most of them are addressed to Mr. Michael Frye. Let me try to do it 
this way. 

Mr. Frye, could you give a one-sentence answer to each of these five questions? 

Please try to restrict your answers to ten or fifteen words. 

or. Atkinson: "Many of your records have been proven to be completely erroneous. 
How much liability or credibility do you place on such things as the hyperactiv­
ity response, the.admission of soft x-ray fluorescent lamps, the biological 
efficiency of the full spectrum lens? On a scale of one to ten, how much 
importance do you place on each?" 

·Mr. Frye: They run individually low, but cumulatively high. 

·Mr. Amick: Question number two. 

"For example, radio frequency might be a biological effect from lighting systems, 
then by using more pure lamps, you would be using less RF and maybe people would 
be better off. But,_do you think there are any changes of anything associated 
with that kind of thing?" 

Mr. Frye: I don't understand the question. 
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6.3.5 

Mr. Amick: On to the next one. 

"Does Mr. Frye have any feeling on the trade-off between the biological insults 
from poor lighting and the environmental insults from increased power generation 
to produce full spectrum lamps?" 

Mr. Frye: It is probably less than two percent of the energy cost of the building 
which is probably a saving of the energy needed. By ·lighting the corridor 
less the area where the people are sitting more, by turning off some lights, 
and by other factors, and there would be no energy increase. 

Mr. Amick: How accurate and efficient can a broadband full spectrum lamp be made · 
and how ~xpensive is it? I guess these two gcntlemall are asking you how much 
.10hould rhP..<H'! things cos~. 

Mr. Frye1 I do not know the answer to Lhe question. 

Mr. Clark: My answer is to use a quest~on to answer the question. I keep reminding 
our light sources committee that we need a consensus definition of "full spec­
trum" light sources. As far as I knOW - someout< ~..:un:ect me if I am wrong "' we nn 
not have one. unce we gt<t it we can carry on from therP.. Just now we do not 
have an accepted definition of a full spectrum light source and it is difficult 
to make sensible evaluations without it. 

6.3.6 Mr. Fisher: "Lighting engineers may need to be allied to MD's, medical doctors, if 
they expect to avoid malpractice suits related to the biological health of the 
people in internal environments. Would it be better not to attribute better 
medical benefits to lighting until more definite research on humans is 
availab.J.e?" 

6.3.7 

Mr. Clark: In my own mind I have established three categories with respect to our 
photobiological concerns and the research activities to investigate them. 

One is the potential harm relating to the photobiological aspects of lighting. 
Second is the prophylactic possibilities, the generally beneficial results -
much in the category of fluoridation of water. 'l'he third is the therapeutic 
use nf liqht sources. In general this latter area has been handled on a more 
or less one-to-one basis by individual producers dealing with groups of medical 
people interested in specific treatments. The producers have generally provided 
.light sources and occasionally some funding. 

Personally I think that is an appropriate way to handle it. As li"ghting people 
we do not need to get into it in any broader fashion. Treatment should be under 
the direction of a medical person and.not a lighting person once the treatment 
methodology has been established. 

In the case of potential harm there are some areas which we are looking at and 
yes, to a lesser degree, those that might be long-term benefits. There are some 
limitations but probably no greater on one side than the other. We need to 
establish priorities recognizing there is difficulty in doing so. My ultimate 

.concern is the bottom line involved in designing spaces.for people. As I showed 
before the designer is going to have a difficult time weighting how much harm he 
can accept versus how much benefit he should provide. This is the same kind of 

·problem which is presented in any kind of design situation except in this case 
it is in the field of photobiology. 

Mr. Hattenberg: "How does the spectrum distribution of natural light vary with time 
of day and year to rain, normal atmospheric changes, and atmospheric pollution?" 

Mr. Frye: Obviously it varies a lot. In the previous section, I referred to the 
constant change in various items, the constant change in the natural outside 
world. 
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I think that is an issue that needs to be studied. I think this has been 
misunderstood around this roundtable, but I do not believe that all of these 
studies and experiments are 100 percent correct. What I did say is that they 
are altogether providing a great deal of evidence whi.ch needs to be investigated 
including what goes on in the natural outside world. I think it is our responsi­
bility to check it out with respect to all of the issues. 

Mr. Cornish: We will have about 15 or 20 minutes for questions from the audience 
and we can try to cover the two subjects that have been dealt with, which in 
ali honesty, appear to be three. 

6.4 ORAL QUESTIONS/COMMENTS BY AUDITORS 

Mr. ·Scutt: I would like to share with you the incredible experience that happened 
two nights ago. 

A gentleman by the name of Mr. Terse made a very exciting talk on the work 
of Mr. Alvarat which is part of the exhibition that opened this week in New 
York. He spent a full year in Finland where he photographed some old buildings 
at two times of the year. 

Once during the winter and once.during the summer. He ph~tographed them with the 
same film and the same exposure at the same time of day. The photographs are the 
most incredible set of photographs that I have ever seen that answer Mr. Frye's 
comment in that as the winter light which he referred to as lemon light filled 
the interiors of these marvelous buildings and then you look at the summer light, 
it was a completely different set of characteristics. 

The shape of the space was perceived differently and then in the wintertime 
the electricity, the whole interior environment became a completely different 
kind of space. I would love to get this published somehow. I wish there was 
more scientific data relating t~ this marvelous set of pnotographs. 

The fact that the dawn to dusk cycle varies at different 
lutely affects the interior environment of architecture. 
thing. 

times of the year abso­
It is a fascinating 

or. Beck: ~ am just a little bit concerned about some of the things I have heard 
about. I say that because they place this lighting under the heading of medical 
devices which are now covered by a whole body of law and put them under the 
jurisdiction of the Food and Drug Administration, including the invention and 
uses of devices. 

I w.ould like to suggest that you give some consideration to this when you 
consider this because a whole body,of law is coming.into being at the present 
time concerning medical devices. 

Mr. Cornish: Is 'there anyone on the pa~el who wishes to comment or address 
themselves .to ~hat comment? 

Mr. Clark: Amen. 

Voice: If y,ou have ever travelled to the interiors of the developing co~ntries in 
the world and you ask ... those people what is the most useful thing they can have 
from electricity, they say, "lighting". 

Stand back and look a.t the progress and see what the organization has done. 
I think what I have seen here today in these last few sessions besides this 
awareness and the gradual increase in the body of knowledge, that is provided 
by it. 
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Mr. DeKoker: Consider how essential lighting is accepted to be and has demonstrated 
to be, coupled with the tremendous knowledge that we already have on how to apply 
lighting and the limits in terms of equipment available. 

Now, if you have an eight by twelve room and you need two lighting fixtures, 
no matter how much you calculate and to what degree you go into it with all 
of this avai~able knowledge, if you bring all of these variables in and find 
out we need 1. 72 fixtures, you are sti.ll going to put in two of them. 

It seems to me that the increased interest in energy and lighting has been due 
to the energy situation. Lighting uses a small percentage of the total energy 
in this country. We have enough knowledge already to do a heck of a lot. It is 
certainly evident that we ought to avoid simplistic standards like watts per 
square foot and stuff like that, that are being seriously considered. 

Mr. SqUillace: In our practice, I think it is important that we put it into perspec­
tive. When questions are asked, and they are asked by some of our clients, what 
is our opinion of the photobiological effect of artificial light sources - how 
do we consider them. I say that we don't. 

If you need experienced advice to help the client, then call in your consulting 
medical physician. We should not, as lighting designers, say that we can advise 
our clients on this subject. We can only show the state-of-the-art to the client 
and help him measure the gains and losses. Further, the experiments must go on, 
so that we can continue to better understand and better apply our devices. 

Mr. Crouch: Mr. Chairman, it is awfully good to. have Mr. Frye with us from another 
country so you can always ask such people questions. 

I want to note the fact that in the previous l::lubject that we considered thi~;~ 

afternoon, we are indebted to Dr. Douglas Carroll of the Bell Telephone 
Laboratories for the development of multi-dimensional psychological scaling 
and semantic differential scaling techniques. Professor Flynn, from Penn State 
UnivP.rsity, and his associates, have now developed these techniques into a light­
ing tool. We now have a manual of how to assess the subjective feeling of ~n 
interior. 

One of our other researchers was inspiz'ed to ut!lizc Professor Flynn's technique 
in connection with his study of visual perforrna.nce. Dr. Srni th, from Ohio State, 
applied Prof. Flynn's technique to observers who were working on productivity 
and error studies of simulated ottice tasks. 

As will be stated in our new Annual Report, he has found with the observers 
working in the simulated office cubicle under randomized levels of illumination 
that the curves of people's subjective feelings rise and bend over with levels 
of illumination in very similar manner as the productivity curves. 

In the meantime, Mr. Flynn is adopting the Smith techniques of randomizing and 
counterbalancing the visual performance effects in relation to various changes 
in the environment that will affect the subjective feeling of that environment. 
We will be having an interesting interplay between aesthetic and subjective 
effects and actual performance of people working under these different effects. 

I would like to, of course, direct my question to Mr. Frye. 

Are there parallel things like this abroad? We want to know if there are 
parallel studies in other nations. 

Further, in reference to the later discussion of biological effects, we are just 
entering the field, as George Clark has indicated, and we want to know if there 
is some parallel work going on in the rest of the world. 
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You gave us a very comprehensive presentation, and I thought you might be able 
to give us that information. 

Mr. Frye: As far as I know, there is very little. There is an experiment being set 
up, as I mentioned in my report, at Leeds University to try and isolate_ the 
variables and effect of lighting on school children. I would be very pleased 
to hear about any particular piece of research, or any process, being done at 
the moment. 

Hopefully, the Leeds experiment will provide some of the weighting that should 
be given to the various variables. In Russia there has been quite a lot of work 
in this area. 

Usually, there are problems in translation- but they usually do specify·that 
certain wavelengths of light are mandatory in certain buildings, as part of a 
minimum dosage for the user$• 

They are obviously satisfied that there is a benefit because they are very energy 
conscious, and would not waste energy. There are a number of other minor 
studies, too. 

Mr. Wotton: May I share something that occurred to me fairly recently? 

I had to go to do some work in a large office building belonging to the Canadian 
Government. It this large office building, there was a large drawing office 
which had rather interestingly_become renovated. 

So I said the chief draftsman, "what sort of lamps do you have in here?" He 
said, "we have brand x. Th_ey do marvelous things for us. I was wearing a red 
tie and I thought if they were usinq a hrand X, my red tie woulwt't have gone 

·brown. Later in the day,. I saw the man whose job it was to put lamps in the 
particular offi.ces. I said, 'tell me, have you got brand X in this place?' 
He said, 'oh, no. I have brand Y. Brand X cost me $6 and change. Brand Y 
looks the same and it cost a dollar and they don't notice any difference."' 

This effect, gentlemen, is known, I am told by my psychologist friends, as the 
placebo effect. It is a phrase which I tend to trot out because I think it 
sounds rather professional. 

The next point I would like to make is that our panel here did not address 
itself to the positive need of two forms of lighting in a space. 

There seems to be the need for one form of lighting, the form of space itself. 
The form of lightin.g that we have in here. 

Secondly, there is the need for overlighting which addresses itself to meeting 
the working space, the requirements for the working space. 

The tradition has sort of grgwn up that we have or that we use one form of 
lighting to meet these two requirements. I suggest that the present need to 
conserve energy is making it very clear that we may have to separate these two 
lighting requirements -- one for the space and one for the world. I was sorry 
that your panel, sir, did not address itself to this. 

One third point addresses ~o Mr •. Smith, who said that he felt that black ceilings 
in lecture rooms might be a good thing. As I understand it, and I speak as a 
lecturer, having had my audiences go to sleep on me, the situation is something 
like this. 

It occurs primarily in rooms with indirect lighting sir, and you are sitting 
there listening to the lecturer, you gaze at the ceiling and your eye is drawn 
to the ceilin~. The eyeball then revolves in this socket into the position which 
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it take~ when you are asleep and this sends a .message to the brain that you 
ready to go to sleep and your audience, sir, and mine, does just that~ 

Mr. Kahn: It is a great pleasure to follow Mr. Wotton. I noted this meeting was 
billed as, "An open discussion of the goals, issues, and responsibilities of 
the lighting community." . As a member of "the suffering auditors," we are not 
given th<:> npportunj,ty to properly reply. I have a number of questions and a 

·number of comments to relate to a half dozen people, awJ. I am going to talk 
very quickly so that I can cover each one. 

Now., you were asked a question. by me, 1'1r· L_eyi,s, and you replied that you didn't 
think that anybody could evaluate how light produces visibility or visual con­
trast of materials. Well, I'm sure that George understands this, and other 
people, and I'm sure you could, too, if you had familiarity with polarized Light. 
If you had seen the general environm!:!nL under acvoral liet,;; n.f circlJ.!IIl;tances, one 
with vertically plane polarized liqht, and one with horizontal, and a third with 
conventional light, your eyes would tell you the uifferencc. 

The difference is based on the absorbing capability of materials. You see, if 
materials can properly dLSorb the oolorli of t-.he spectrum of the light source, 
then the 11111terialo' color,:; r:nme back in the form of the proper color, reradiateti 
back to the eye. The visual detail, color and contrast are the ehings w~ see. 

I was just looking for that simple explanation of the degree to which light is 
functional, and this based on the degree to which light can be properly absorbed 
into the materials. This was the question I asked the panel. Mr. DeKoker made a 
comment about some $68 million worth of lamps. Is that the figure that General 
Motors buys each year? Was that the figure? 

Mr. DeKoker: That's the energy costs we are using. 

Mr. Kahn: Oh, I see. In any event, I don.1t>xnow how many lamps you use a year, but 
I venture to say that if you can cut that;,-level of lamps by about 33%, and you 
could see just as well, that would be of c5)nsiderable interest to your Financial 
Vice President at General Motors. I think'~f you can examine the visual effects 
of light and the factual aspects of lighting--from :r:-eaJ.-life situations"'--you 
might change your opinion on how much money you can save, and therefore the 
value of decreasing light levels, rathe1· than considering :i..ncreasing o~ ignorin9 
this--even if this comment risks the possibility of losing General Motors.as a 
client. 

Now, Mr. Squillace, you know, you amaze me, Steve. About fifteen years ago, 
you were a champion of the quality aspects of· lighting. I remember in Detroit 
when I made a talk, you-agreed with me. 

Today you throw questions back into the Doctor's lap, and say you don't want 
to cope with it, and then you start talking about handling building clients • 
. You seem to ignore the fact that the Illuminating Engineering Society for many 
years supported lighting recommendations which are of-prime importance to the 
designers and engineering profession. They tell people how much light to design 
to; and they do it in terms of ESI now. You say you don't recommend, you are 
more or less trying to help people understand why they're using light and for 
what purposes. You can readily use the illuminating engineering practice of 
recommending, and this is actually what you are doing. It's just that you are 
denying you are doing i-t. You· are recommending how much light people should 

· use and why and how long and so on. 

But I've noticed in the past dozen years, there has been a complete change in 
you; there seems to be an apparent avoidance of facing the subject of polariza­
tion. I've never heard of you talking about polarization and vision for years. 
And, yet, we know in classroom,lighting, or wherever vision is important, polari­
zation plays a role which is significant in most visual circumstances--the degree 
to which we can reduce specular reflections, reflective glare or veiling 
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reflections. All are fundamental to the degree to which we can improve vision, 
and this is directly related to energy consumption, and it seems to me that any 
knowledgeable engineer such as you would seek to utilize all of these available 
technical tools, backed up b¥ the most extensive research Ohio State University 
ever did on any lighting subject, which was the comparison of polarized vs. 
unpola~ized lighting, 84 pages published in the IES Journal. 

Now, George, I met you in 1957, and it's been a long time. It's now 1979, and 
you're still calling for more research. I think its high time that we draw a 
line on some of the research and try to apply what we now practically know to 
help us in primary areas: (1) Reduce consumption of lighting energy; (2) Improve 
vision from lighting, with the technology at hand. I think if we did that, and 
you know how to do it, and I know how to do it, we could provide basic tools 
which the Illuminating Engineering Society could use to gain more respect ·and 
recognition on the world scene. 

Mr. Co;r-nioh: I thluk Mr. Kahn, we will say that you have had more than your share 
of the time with your questions. 

Thank you. 

Are there any questions? 

I would like to recognize this gentleman here followed by Mr. Fisher. 

Voice: It seemed to me that lighting for environmental quality must include some 
-----lighting or consideration of lighting that purely brings joy to the eye• It is 

an art form, and as such, it is difficult, it seems to me, to teach. It requires 
a lot of experimentation to see how and what effects turn out. 

The kind of expe:.:lmentation that one does to get proper theater lighting is doing 
a lot of theater lighting. My question is that in this kind of lighting design, 
what or how are we teaching this to.day? 

How could we teach it? Do the schools which are teaching lighting today, and 
there is a lot of technical knowledge that has to be gained, do the students 
there have an opportunity for pure experimentation with light to gain some idea 
of the poetry of light? 

Prof. Smith: I will address it briefly. 

Again, on my last presentation on education, I did a little survey. Lighting 
education as it exists today primarily exists in the architectural schools. It 
primarily is a very limited type of experience. I believe I am almost a typical 
school and I devote 60 classroom contact hours to lighting. 

We are tickled to death just to say that art is indeed an important part of 
lighting and that science is also an important part and the two are inseparable 
in good lighting design. 

We just don't have time to develop any kind of real feeling for art~ I tell my 
students, I can teach a science, but the art can only be learned. It must be 
practiced. 

Mr. Fisher: Just a quick comment regarding a combination of environmental factors 
that might affect performance of human beings. ASHRAE has outlined a study to 
relate color and lighting to the perceived temperature of an environment and 
thermal comfort. 

That certainly has some energy complications. 



ASHRAE has asked IES if we would like to be involved and certainly we want .to be 
involved in something of this sort. We don't have the money, but we hope that we 
can be a party to the research anyhow. If anybody knows where we can· find the_ 
money, we would appreciate your comments. 

Mr. Cornish: We have now come to the end of this session on the time basis. 

Mr. Cornish: The last subject fur thia afternoon iR the effects of barriers. 

There is going to be a very interesting topic because we saw what the panelists 
or how the panelists managed how to interpret .in several ways the previous 
topics. 

·' Thill on'!l T· r.r~n at l~ast interpret in two ways myself without any difficulty. 
t think it: will Le very interelld.ng to see n,ow tlit! J:ICUiel troa1io thili .Pnrt.i r:ular 
issue. 

The panelists that will be making statements are Rita Harrold, Don Ross, 
Robert Smith and Neil DeKoker, and in that order. 
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ISSUE NO. 5. "EFFECT OF BARRIERS" 

7.1 WRITTEN STATEMENTS BY PANELISTS 

Ms. Harrold: Certainly it will be interesting. I wish we could have an instant 
replay of this sometime and get the people who make these statements to make the 
full comments. 

Bob and I have had some conversation during the last week off and on and had 
difficulty in even interpreting what somebody else thought they wanted us to 
say. Maybe that is the way to approach something• 

The Mideast oil embargo of 1973-74 served as a painful indicator of the 
importance of energy to our nat-ional econorey and highlighted its vulnerability to 
foreign supplies. Since that time, the United States' energy picture has entered 
a phase that has been characterized as the "transitional storm" -- basically a 
technical, social and economic interface between feeble energy systems as 
designed during the inexpensive fossil fuel age and current/future energy costs 
and sources. 

We are all very much aware of the initial impact of the energy crunch on lighting 
systems, and our attempt as an industry since then has been to put lighting in 
perspective with other building systems and energy users. 

At the beginning of the crisis we were faced with "voluntary" compliance by the 
then Federal Energy Office. FEO became FEA and began the enforcement process --
50/30/10 and all that. State and local activity has increased and shows all 
indications of continuing the stepped-up legislative process with federal funds 
available to produce audit procedures, energy management documents etc. While 
practicing professionals, consulting engineers, designers, electrical contractors 
may be cognizant of the existing and pending state codes to establish limits to 
the building's energy consumption, and are designing buildings to those limits, 
the enforcement process is slow to take effect. Its full impact is yet to come, 
and will probably surface within the next year or two. 

The existing building owner may be aware of legislation for compliance with a 
given standard, but confusion exists as to the limit of the law, the voluntary 
versus mandatory aspects of meeting those regulations and the understanding and 
interpretation of some aspects of each state's code. 

More to the point, as many major industrial and commercial users state, is the 
economic burden or impact of audits, surveys and resulting building modifica­
tions. Another cause of complaint or confusion is the diversity of regulations 
and the lack of uniformity of code requirements from state to state for lighting. 
A major retailer or industrial user with facilities in several states faces a 
real problem of compliance complexity. An energy manager for such a firm must 
be well aware of all the regulations in areas in which his companr operates. 
Similarly, consulting engineering firms, lighting designers and other profession­
als with clients in several locations must be increasingly knowledgeable about 
various state codes. Until and unless some uniform system emerges as a recom­
mended procedure from the federal level, promulgated to the states, we will 
continue to face a tangle of code variations. 

But whether the climate of acceptance regarding compliance is favorable or 
unfavorable, the effect of energy legislation in the private sector is positive. 
in that questions are being asked and both legislators and users are in a state 

' of "preparation" for future enforcement. Some states with legislation in place 
have workshop/training programs not only for inspectors to understand the code, 
but also for building owners on what is involved to comply with the regulations. 

Growing fuel costs will be a further limitation on energy consumption and will 
increase the sensitivity to operating costs. As more energy efficient space is 
made available in new and renovated buildings, competition for tenants will be 
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an incentive to modify building systems. Rather than seeing energy restrictio 
as a negative, a barrier to future lighting developments, perhaps we might rat 
find some more positive effects. Future trends should produce advanced techno­
logy, more efficient system components, better space utilization, more respon­
sible value judgments by the designer in lighting recommendations and solutions. 

1.1.2 or. Ross: If there are barriers then I suspect that we are talking about barriers 
to change or to development. 

One should look to see the vested interests and determine how to propose changes 
that might be received or countered. 

The interests of the lighting community are found to reside largely in the 
following groups: l~mp manufacturers, fixture manufacturers, ballast manufactur­
ers, dt:!vic~ and component manufach•rP.r~. d1strii.Juliun lletwork; installation o:~nrl 
maintenance contractors, lighting designers, professional societies, user gruu~~. 
and electr1c utilities. In all of the above, the concentration is by far the 
greatest for lamp manufacturing, with only four major producers; while no single 
entity in all the rest of the categories controls even 5% of the market in their 
respective groups, P.xcept for fluorescent ballasts. 

Profitability varies, with lamp manufadur·ers reported to show si!]nific.antly 
higher profitability than fixture and device manufacturers, for example. 

If there are barriers to change, one should look to the vested interests to 
determine how the proposed changes might be received or countered. 

It appears that much of the research in the electric lighting industry has been 
sponsored in the past by lamp manufacturers and the electric utilities. Under 
conditions of too manr avenues of requirt:!d research and too little time, person­
n~l. and funds, there has been a strong tendency for those research projects to 
be funded that were of interest to the sponsors. 

The Illuminating En~ineering Research Institute was originally set up to be 
independent of these influences, but unfortunately, I believe. has been unable 
to maintain those standards. 

Research into methods for optimiz.ing visual performance related to lighting 
should be sponsored in a manner similar to those of ASHRAE, NBS, or the Nalional 
Science Foundation, for examples, to achieve a better balance in research effort. 

A second barrier appears to stem from a fear expressed within the IllumiMting 
Engineering Society that changes from past recommended practices related to 
lighting design would somehow discredit the Society, even though such practices 
are now recognized as being based on models of human performance that can not be 
experimentally verified. In my estimation, nothing is farther from the truth. 
A forthright. and clear explanation of uncertainties in past practices and goals 
for the future with interim consensus recommendations is desperately needed. 

Mr. Cornish: The next speaker is Robert Smith. 

Prof. Smith: Having trouble with the Committee's statements, I took the liberty of 
defining my own question. 

I feel comfortable that way because like all pieces of art, it is in the eyes of 
the perceiver. 

I identify the barriers as being those artificial impediments to the desirable 
objective as imposed by people and conditions having a peripheral or remote 
position to the lighting community. 

In other words, it is those things which the heart of the lighting community 
cannot control. 
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1.3 Prof. Smith: The artificial .impediments to desirable objectives as imposed by 
people and conditions having a peripheral or'remote position to the 
lighting community. 

Bureaucratic Apathy 

From my point of observation, there appears a tendency by some bureaucrats to 
ignore the significance of illumination. In two instances of major importance 
that I am awar-~ of, procedures were developed and distributed that have major 
implications to the lighting industry but failed to address the lighting issue 
comprehensively. 

An organization was funded to develop.an energy code with accompanying training 
materials. A document published and distributed by that organization extra­
polated from a parent IES document, but abbreviated and did not codify the docu­
ment. In addition, the training manual provided an example using an incorrect 
procedure. The results of this were that many states either adopted the code 
document and tended to ignore the lighting portion, or they adopted an IES stan­
dard which was not written in code language. In another case, a major endeavor 
was funded to develop a computer simulation program for use in supporting the 
energy codifications. This program, which has national implications, has a docu­
mentation which is 700 pages long,' but only· one page is devoted to the subject 
of lighting. The procedure set forth by this document to input the lighting 
energy into the building is not adequate nor does it encourage the development 
of energy conscious lighting systems. · 

It would be desirable that due to the specialized nature of the 
lighting industry, that whenever projects were awarded that implicated 
the l.ighting industry; authorities from that industry be involVed in 
the project. 

Watts Per Square Foot Codes 

Of all the movements now in progress that affect the lighting industry, I have 
the greatest fear of'the effects of the proliferation of the watts per square 
foot lighting codes. Although I seriously question the propriety of the proce­
dure, my deepest concern is that the procedure permits a macro approach and 
eliminates the need for a specific analysis of the lighting req~irements of 
the facility. Quality lighting designs are more apt to occur when qualified, 
energy conscious, lighting designers become seriously involved throughout the 
design procedures. The watts per square foot approach further dilutes the early 
need for collecting information and making decisions that affect the quality of 
the lighting design. 

I suggest that a serious appraisal be made of the overall ·implications 
of the watts per square foot lighting codes. 

7.1.4 Mr. DeKoker: On the· subject of barriers, I would prefer to see no mandatory codes 
or standards regarding lighting, or any other energy use. This kind of attitude 
has been continually expressed by professionals in building design and by indus­
try for many years. We feel such codes and standards could in fact inhibit 
energy-efficient design. Furthermore, free market forces have historically 
proven to be the best means of balancing supply and demand. 

Industry has done an outstanding job in energy conservation.· In fact. U. S. 
industry consumed only 0.9% more energy in 1978 than in 1972. This is a major 
accomplishment when noting that industrial output increased by 21.2% based on 
the Federal Reserve Board's Index of Quantity Output. In addition, industry 
employment increased by more than 1.7 million people or 7.2% in this period. 
In terms of energy efficiency, industry ·has reduced its energy consumption per 
unit of output by 16.8% in 1978 compared to 1972. 
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In General Motors, the energy consumption in our North American Operations was 
reduced by almost 7 trillion Btu or 2.9% last year compared to 1972. Again, 
this is a remarkable achievement when considering that these operations produced 
over 1.5 million more vehicles, an increase of 24.7%, have added over 20 million 
square feet of modern manufacturing facilities, and have increased employment by 
some 71,000 people. Last year, we used 8.5 million Btu less energy to build each 
v~hicle than in 1972, for an improvement in energy efficiency of 22.2%. 

We believe that market forces can continue to be relied on to obtain even further 
improvements in energy conservation. Shown here is GM's energy bill for the 
u. s. and Canadian operations. Even though GM used less energy last year than 
in 1972, our energy bill has nearly tripled from $321 million in 1972 to over 
$925 million in 1978. However, without conservation, this energy bill would 
have been over $1.1 hillion, This amounts to an energy savings of over $180 
million in 1Y/H alone. We l.Jt!l'ieve that the deregu1at1on tJf HtrHr'I~Y price:i and 
the reliance on free market forces will result in improved energy efficiency by 
all consuming sectors. while at the same time, stimulating increased supplies of 
existing as well as new sources of energy. 

GM has ddrieved these energy savings through a verv wide range of energy conser­
vation measures from the simple -- such as lowering temperatures and turning off 
11ghting --to the sophisticated-- such as complex process chanyt!::., heat 
recovery applications and the installation of computerized facility monitoring 
and control systems. Of course, light is an important part of our conservation 
program but it must be kept in perspective with what this can achieve. We could 
turn off every light in GM and we would save only 3.6% of the energy we use. 
This is misleading, of course, because without light, we would have to totally 
shut down and that would be disastrous to put it mildly. 

I believe the forego1ng serves as excellent cvidenc_e·that we don't need mandatory 
regulations for lighting or anything else to cut energy usage. In fact, manda­
tory codes and standards might well reduce energy conservat·i on efforts and 
inhibit initiative. The State of Massachusetts' simplistic lighting standards 
in watts per square foot, for example, have resulted in engineering man-hours to 
complete surveys and develop compliance plans. These man-hours could have been 
much more effect·ively utilized in areas where we usP. a great deal more energy 
and, therefore, achieve greater energy savings. 

1.2 PANEL DISCUSSION 

Mr. Cornish: I would ask the auditors now to start thtnking about their questions 
and submit them to the readers. I would ask the panel to enter into debate on 
this particular subject. 

I would think the differing approaches between what Don Ross has said and what 
Neil DeKoker has said would certainly give us food for debate for at least the 
time that has been allotted for this subject. 

Mr. Squillace: The first question is of a general nature and then one specifically 
to Don and next to Neil DeKoker. 

Gentlemen, the general question, I would have interpreted in addition to the 
codes and regulations that the panelists have talked about, there is also another 
thing. 

What about partitions and/or objects in space? How do they detract, if you will, 
from visibility? I think we should address that. Certainly it would involve 
some increase in· energy to get the same visibility that you would have in an open 
space. 

The above is therefore a barrier and I wonder how we would treat that one. 
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Secondly, for Neil, I agree with you that perhaps the private sector should be 
left to its own devices to come up with some of the energy savings. But I wonder 
whether the same attack and vigor of attack would be attendant in the private 
sector if it didn't have out in front of it the spectre of regulation. 

As I see the problem right now, there has really been no effective regulation 
by the government or from anyone else for that matter. They have been fumbling 
and bumbling along for that matter. But the spectre is there, and therefore a 
monitoring device. 

I wonder if the individuals in ·general -- I don't speak generally of General 
Motors, but of the individuals ··fn general--would have really mounted an attack on 
this problem of energy unless somebody had said, "Look out. We are going to do 
such and such." 

Don, you mentioned ASHRAE and the way it conducts its experiments. I am not a 
member of ASHRAE and I don't. pretend to ltnow how they do things, except that I 
get the feeling from my colleagues in the mechanical department in our office, 
that there really isn't much difference between who is doing research in ASHRAE 
than there is in any other organizations like IEEE or IES or any other. 

Trane, Carrier, York and all of these good people who sell equipment are doing 
one hell of a lot of research. As a matter of fact, I don't see any ·of the 
private consulting firms doing very much in the mechanical area, at least not 
to my knowledge. 

Perhaps you can help me on that subject. 

or. Ross: I don't know wher~ to begiri. 

I almost feel like Myron Kahn. I should make a whole list and take everybody on 
one at a time. 

Specifically, I had reference to ASHRAE's procedure. 
proposals (RFP's) just as the Federal Government does. 
work and desired results and suggested procedure. 

They issue requests for 
They develop a scope of 

They circulate these RFP's and allow different institutions to respond, and in 
that way get the benefit of other people's ideas. That was the specific 
procedure that I had in.mind. 

Mr. Squillace: I am glad you clarified that. That is only in the last few years, 
a couple of years ago? 

or. Ross: I guess that is true. 

Mr. Cornish& Steve had two questions for you, did he not? 

Mr. Squillace: No. Neil is the sponsor for the regulations. 

Dr. Ross: As long as I have the microphone, n~y I continue for just a little 
bit. 

We had four panelists here. Three of them discussed codes, which I didn't 
discuss at all, although I certainly have a strong feeling about them. 

Rita discussed the confusion that exists in the field today because of the 
plethora of different codes·that each state is coming up with on its own. I 
think the Federal Government requested that, but gave them very minimal guidance. 
One would hope that we do get a uniform code across the country, particularly 
because as the country gets smaller, as far as communication is concerned, I 
think it would be very helpful if there were some uniformity among the states as 
to what kinds of codes they want and how we should endeavor to comply with them. 
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I don't want to waste time arguing about the watts per square foot codes. They 
are just power codes. What we are really all talking about is an energy· code. 
At least that is the ultimate desire. 

The watts per ,square foot criterion is certainly an interim step to get there and 
I suppose that one would need to develop that kind of concept before developing 
the energy code. It certainly is the energy that we are looking to save. 

The ultimate goal, as I understand it·, on the p:"'rt of most code enforcing 
agencies is to think of consolidated development of all ener9Y uses for build­
ings - to· include lighting energy. The code would allow or permit so many Btu 
per square foot per year, for all uses. This might very well be made up of 
components, part of it '~eing lighting and part of it· 'being air-condi tioriing, 
but selected for that building and for that location and for that function. 
Ono& i;h&>~P P.l..ement:;; are decided and the budget in kilowatt hours per square 
foot per year is developed, it is the tot.al of cUl of these Lhinqo. 'l'hon that­
total wouln be the only amount that is controlled and the owner or designer 
would be free to mix his energy uses any way he saw fit tu optimize 'the use& 
of that building, but staying·within that budget. That to me seems to be a 
desirable approach. 

1: think anything else in the meanwhile is probably'only an interim standard and 
should be considered as such. 

Mr. DeKoker: Steve, in response, would individuals be doing this? It is like 
saying to my teenage son to come home on time and do this and that. If he 
didn't, he would get a beating. I would like to think that individuals would 
be a little more mature than my 11- or 13-year-old son may be. 

Mr· Squillace: I don't think that you can make that assumption. 

Mr. DeKoker: I think we can. 

In GM, we have monthly reports of energy usage, energy consumption of· and costs 
from all plants for all of the energy sources that we use, including water and 
all utilities dating back to July of 1929. The reason is that we have always 
be~f• interested in controlling enerqy costs. Back then energy was a larger 
percentage of the cost of-doing business than it is today, or compared to Lhe 
1960's at least. 

I have minutes of meetings dated back to 1956, where we had all of our divisional 
plant engi.neers discuss t.he subject of utilities conservation. In other words, 
industry has always been concerned about controlling operating costs, include 
utilities. That is why industry is a relatively efficient user of -energy. 

At GM we initiated a "lead plant" program in 1971 to evaluate what we could 
achieve with a formalized conservation program in a plant. 

The first year's results of that program were presented at our corporate plant 
engineers conference in 1972, and at that meeting, the Chairman of the Board 
of GM asked every plant to initiate a formal program to obtain energy savings. 

This was motivated not because of prices at the time, but because of our recogni­
tion that energy was becoming a serious problem in the u.s. because of government 
control energy prices and all of the other factors; we did not provide incentives 
for the producing industries to increase domestic energy supplies. 

That is why we took those actions and that I think is being very responsive. we 
have been fighting those issues before the Feder~! Power Commission since 1969 
and '70, when we were fighting strongly for decontrol of energy prices and the 
use of end-use curtailment criteria when energy is in short supply. 
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I would say that we were responsive long before any kind of a threat or some kind 
of a standard. 

Ms. Harrold: Picking.up on something that Bob Smith I think first alluded to, I 
would like to make an additional comment. 

We are talking about the single number watts/ft2 solutions that have been offered 
by various states without'going into naming which ones they are. 

There are some obvious limitations with those estimations. They imply that all 
commercial buildings and office spaces are designed in exactly the same way and 
all industrial spaces have exactly the same kind of design problems. 

We in the IES tried to look at a broader approach and tried to develop something 
a little different than a single number, watts per square foot. I don't think 
there is anything wrong with an attempt .to find a simple solutio~i we nee~ a 
sounde:r. ba&e. 

When you look at the work that GM did, it is simply a horrendous task. Even with 
the computer facilities and the analysis available, there is still all that work 
left that one must do in order to conduct an audit to determine what is installed 
in an existing facility. 

I agree with what you said in terms of our need for an energy budget. 

We have addressed the load limit, the connected power aspect of lighting. We 
have spent a great deal of time and effort on arriving at the best solution, 
based on how to establish a limit for power at this stage. OUr need for an 
energy budget is something that is coming down the road. 

secondly, T would like to say U1~t I am very lucky. I am sure you realize that 
. Bob is a super-personality and knowledgeable fellow. He sits on the IES Energy 
Management Committee, which is to develop an energy procedure. It is to look at 
all·of the variables in order· to.come up with an energy standard for lighting. 

Prof. Smith: I have several comments to make. 

First of all, as Rita indicated, I certainly agree with Don in saying that our 
ultimate goal must out of necessity be to bring about an energy lighting code or 
an energy lighting standard, if you will. 

To arrive at that point, though, I think it is a serious mistake to take the 
one number, watts per square foot, as the first step. 

Dealing with building code officials and practitioners in the field, I believe we 
need to make strides in the direction of educating these people as to the intri­
cacies of lighting. 

The code officials have never had to deal with lighting before. Their require­
ment ·is in the National Electrical Code and NFP101 is very minimal, strictly 
addressing safety. 

Now we are asking an industry to start getting involved in the lighting terms, 
and when we give them this simplistic tool of taking the gross .area and multiply­
ing by a single number, we are going to greatly inhibit the final goal 'that we 
want to achieve. 

That is my feeling. Watts per square foot is just not conducive to comprehensive 
thinking about the problem.· 

Secondly, I am opposed to a macro-type of standard approach for energy. I 
believe that lighting in its unique nature needs to be addressed as a separate 
element before it can be incorporated into the total system. 
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When I look at the computer program, which I referred to earlier, I see that 
lighting is 1/700th of the total and in fact is eve~ less than that, when you 
look at the simplistic nature of that one page. I say that if that computer pro­
gram is put into the design process, there is no reason for anybody to make any 
studies of what is going into that design because there is ~othing in that 
computerized analysis that requires any lighting engineering or even any thought. 

So, I believe that we need to pull it out and take a close look at it from the 
energy standpoint and then put it back into the total system to make sure that we 
have studied it as a process. 

Next, Neil, I have a couple of points to make. 

I f.i.r.at af all would like. to say that I do not like to see t'inanc;ial oritex-ia 
beinq used as a way of evaluat:lng energy savings. I would muoh rather see them 
referred to as incentives for saving energy. 

There are many times where cost is not a good measure of energy conservation 
techniques. I find that a problem. Take a speculative builder •. What are·the 
incentives for the speculative builder to incorporate good energy use techniques? 
There aren't any. The only thing he is looking at is his first dollar. It is 
not energy use. If we can't regulaee thos~ people we will never achieve on a 
large scale the energy conservation. 

Mr. DeKoker: May I respond to that? 

If you are going to use an example of the speculative builder, and we need to 
address that area, then let's address it. I believe that 85 percent are doing 
a good job. 

In regard to the REF factor, I think that it is rather subjective and I think 
that those kinds of things are being considered because we weren't controlling 
artificial distortions in the marketplace. 

That is what we want to get back to by getting rid of artificial prices and 
arbitrary standards. 

Mr. Frye: The way watts per square foot is set up, it is frightening. The macro­
approach is a little bit better. But what concerns me is the so-called new 
codes. What is good today can very well turn out bad tomorrow. Legislation 
can be the very barrier for tomorrow. As we have seen with a lot of industries, 
we better utilize government sources towards the education that we have been 
talking about. 

Mr. Clark: Nobody has so far restated ·a barrier about which we talked previously. 
That is the barrier of the lack of formal training for architects and engineers 
and other designers of the built environment. 

I believe it to be a most serious barrier and that it will continue to be for 
many years. We can develop all manner of search, design practices, equipment, 
and so forth but if you can't get it through the system then it doesn't do very 
much good. The IESNA people here have heard me say this for a long time. It 
was the message of my tour of North America in 1973 as the then incoming 
president. 

One of the statements I find useful is that perhaps 5% of an architectural firm's 
income is related to lighting and 15% of a consulting engineering firm's. These 
are obviously generalized estimates but they have been pretty much confirmed by 
lots of contacts with lots of design professionals. 

Obviously that makes it difficult to have a full-time lighting person. They of 
necessity are going to be part-time lighting designers. I make the statement 
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that 80% of the lighting in square footage in the United States is designed by 
technicians and draftsmen. The only'quarrel that I get from my design consulting 
friends is that it is probably closer to 85%. 

There then is a real barrier. I think we will probably.talk about that more 
tomorrow so I will comment further at this time. 

The other statement that I would like to make reference to is that of Don Ross. 
First of all I think that nearly eve~body can agree with it. In a way it is a 
paraphrase of one of the best statements at our IES conferences that I have 
heard. It was author.~d by Noel Florence, who reminded us that eve~body has an 
accent. 

Anyway, the point is that I believe we can show a great many research activities 
in which would be difficult to find a full consensus amongst the so-called vested 
interests as to what was best. Having served on indust~ trade ol'.'ganizat:ion 
committees, I know that trying to get full agreement on almost anythinq is 
difficult. 

I agree with you the·one area we keep referring to is really illuminance recom­
mendations. This also has to be taken in the context of practicality. 

A number of years ago I heard one ve~ vocal critic of the lighting community 
suggest in an open meeting that the reason lighting fixtures were shielded was 
to increase the number of lamps required to do the lighting. In his mind it has 
nothing to do with glare. He felt it was OK to use bare light sources. 

I think that this unfortunately complicates what is not necessarily an easy 
communication to begin with. I would like to make a plea for moderation and the 
elimination of assigned motives. Just because one may be ~ "blac:!lc hat" doeS!)' t 
mean that he or she c:!annot have objectivity. 

There is indeed a great deal of research that is needed. I agree this is a 
limitation in the way that Don has indicated. It would be nice if it were not 
so and I am not quarrelling with some of his basic ideas. I would suggest that 
there is a lot of research going on but, as George Cornish suggested a few years 
ago, it would be difficult to find a "vested interest" that has been less 
supportive than the lighting indust~. 

Or. Ross: I would like to first echo Sam Berman's comments. 

It is appropriate at the time to say that 99.99 percent of the things that the 
IES does are really fine work. I don't like a few of them, but there is no 
sense in all of us sitting at this table agreeing with one another. 

The other thought that you mentioned earlier is the cost of attending and 
participating in meetings. 
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It is certainly a very strong barrier and one that we ought to direct our 
attention as was earlier mentioned by'Steve. 

Finally, I must say that apparently I am the only person at the table who favors 
very strongly the watts per square foot criteria as an interm measure for 
lighting and perhaps as a first step towards energy conservation. 

I think that we all know enough about lighting systems and how to design them so 
that we can with a little bit of effort, develop those kinds of systems that can 
be accommodated by the watts per square foot measure leaving room for exceptions. 
We can then specify that unit rather than going through a rather laborious calcu­
lation which is going to end up with the same number within plus or minus 10 
percent. I guess that is the point that I am trying to make. I am defending 
the logic of the watts per square foot criterion. 

Ms. Harrold: Thank you. Correction. I guess I don't be1J.eve, wi'eh a uds·~.mderl!ltillnd• 
ing, Don, ! think what we arc saying is yes, watts per square foot, but we are 
not saying a single number of watts per square foot that says all oftice buildings 
need three watts per square foot or .5 or whatever the magic number is. 

it is a precalculated system, if you will. It is taking the base procedure and 
doing the calculations for the end users so there is a table with a range of unit 
densities from which to choose depending on what the task activity is in that 
space. 

But it is watts per square foot, and it has a more scientific base, if you will, 
than at 2.5 for every office building in a merchandising space or whatever. 

A little more detail. 

Dr. Ross: I still subscribe to the £act that we had a numbt;or of people who disagreed 
with it about being penal!zed to go to a more laborious one. Give one that 
people can live with and shoot for and accept for code purposes. 

7.3 WRITTEN QUESTION/COMMENTS BY AUDITORS 

Mr. Waldbauer: It bas been my ex per iencc thiiit doU.a.rs and cents have been tl1e 
motivating factor for energy reduction rather than the spectra of government 
regulation. 

In other words, if the owners desire to hold down on operating costs, that may do 
as much or more than tlle regulatlum; i-~ what :r think Wa.lt j,s saying. 

Mr. Kahn: Who is responsible for the ASHRAE 90-"/!J ~taJJ!l.:ud6· (on l.ightinq) 
recommended by the Department of Energy? State governments endorse it without 
realization that it does not relate to.visual requirements nor consider maximum 
lighting energy savings potential; nor is it a guide to visual needs from light­
ing. Footcandles or watts per square foot--these do not convert to viable codes 
that relate to visual performance, and thus they cannot permit maximum lighting 
energy savings potential, and the IES can help correct .this misuse of 
recommendat.ions. 

Mr. Clark: I would just like to restate to you Myron's statement that I gave you 
on energy uses and news. 

Some of us are pleased that it does not attempt to determine lighting design. 
It is an energy standard and not a lighting standard. That may not be what you 
would like -- yes, it is a power standard, I agree. It is an attempt to think 
about the energy for lighting rather than lighting itself. 
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7.3.3 

7.3.4 

7.3.5 

7.3.6 

Some of us feel that we are not yet to the point where we ought.to have legis­
lated lighting design. There is adequate power available hopefully in order to 
have good lighting and you can have poor lighting with the same power. That gets 
back to the process_that we talked about •. 

It doesn't rule out 'good lighting. It doesn't ensure good lighting, either. It 
wasn't intended to. 

or. Wright: Are market forces as likely to conserve energy in small homes, apart­
ments, condominiums, :office .buildings and rental commercial space as they are 
in major industries like GM, -who· are owner/users of the space? 

Mr. OeKoker: Probably in the rental type facilities, there might not be the incen­
tive for the person who· is renting if _the utility bill is part of his rental fee. 
It wouldn't have the same incentive. You might as well be comfortable and enjoy 
yourself and open a window if it gets too warm. But if the utility bill is 
made separate, where t.hP il'"!.;lividu:l.l pay~ iL, Llnm -che i.ncentive is there. 

In President Carter'.s address to the nation on April 5th he indicated that the 
reside.ntial sector had done a good job conserving and that over half of the home 
owners in the nation had insulated their homes. 

If we were to make statements like that, we would. have to prove everything. 

The point is that they are saying that they are conserving energy. 5 to 10 
percent improvement in the residential area, which means this sector is 
responding to market forces. 

Mr. Unglert: Here is a second one that says: 

Mr. Hattenberg: Can-a supply And dem«nd of the fn:t:: market e:t:fectively practice 
suffic~ent energy conservation to ensure adequate energy sources for_future 
genP.rations? 

Mr. OeKoker: Very much so. I think, just looking at the definition of proven and 
probable reserves and so forth; these reserves are based on current economics 
and technology. 

We have used up a very small percentage of •the oil in this country. We have 
used a large percentage of currently proven oil reserves, based on current prices 
and technology. 

But when you look at the fact that the price of energy has gone up a lot, this 
is creating a _lot of new potential for additional oil discoveries and advanced 
technology •. With President. Carter's plan to phase out price control of oil and 
gas, I think you will see quite a turnabout in the oil.picture. 

In addition, the same thing is true about natural gas. So you will see an 
improvement in the. future. 

or. Berman: Who would believe a meeting of the IES took place all day at a level of 
three footcandle.s? 

Mr. Scott: Watts per square foot nomenclature llas .been with us for sometinie.· I have 
seen little evidence that interior designers and architects are using this rule 
of thumb. 

In fact, they can't do the arithmetic. 

Mr. Amick: George Clark, you ought to listen to this. 

I disagree with Clark that 85 percent of lighting design is being done by 
managers. 
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7.3.7 There is a responsible design being done today using sensitivity to accommodate 
task in ambient requirements. How then can the lighting designers be taught the 
responsibility of respecting the energy concern without using the watts per 
square foot factor? 

Mr. Clark: In my comment remember I said square footage. That is one of the 
difficulties. We have some highly competent designers. Unless the bui],ding 
industry and the design industry has made tremendous shifts in terms of the 
amount of square footage belny uone during the las rAw years, however! it means 
that while the competent designers are doing lots of work the.re are thousands 
and thousands of square feet being done by very small consulting engineering 
and architectural firms. It is in this context that my statement was made. I 
cannot defend 80% specifically. I am only relating that in making that state­
ment my design professional friends tell me that if anything, I am under­
esti~tinq the situation. 

If you w~ll look at what has happened in the past in terms of work spaces 
lighting.with inverted tee-grid ceilings, one might ask what's so great about 
designing in this situation. One can only put the fixtures in certain locations. 
We just have to tell the draftsman how they are to be spaced and then he can do 
the whole floor nr the 10 f1oors and we have taken care of that· design problem. 
Meanwhile; the more sophisticated designers can concentrate their efforts and 
concerns on some of the more specialized areas. 

As I say I have no absolute data. I was only relating to what I think is still 
the strong barrier, whether it is 80% or only SO%. It is still a barrier in 
trying to get our procedures and concepts used in everyday lighting design. 

Perhaps there have been many changes since then, but during my travels several 
years ago I made a point of asking how many architects and consulting engineers 
concerned themselves about glare in offices to the extent that they were speci­
fying VCP's or even knew what VCP's are. In schools we have a specialized kind 
of situation where-this rating system has been used because of the special 
characterist~c of schoolhouse construction programs. I am talking of a broad 
cross-section of people such as you get if you travel the country and talk to 
lots of architects and enyineers. This is where the generalizen idea comes from. 
On this baoio I ~ in~lined to think'that my 80% figure is still pretty good. 

!:'rot. Smith: Yes, I wish to relate to some of the comments that George has made 
insofar as education. 

The point tha.t: I walil trying tn make Wtder the watts per square foot, and again 
I define that as the one number without any deviation from the activiEies of 
the spaces within the facility that we are talking about. 

It is the educational process that I am italicing about. If we can't get a 
sophistication into the education, getting this as percent of the people who 
are doing the lighting design, we are not going to get energy conscious lighting 
designs. That is my biggest opposition·to the office buildings that, they are 
good for 3 watts per square foot, and I give that to the draftsman and he 
multiplies the gross area and then that is the answer. 

It is the great number of the professionals who are not specializing in lighting 
who need to have the code. You can't say that you are not lighting specialists 
so then we won't codify you. So you have to get the document out. 

7.3.8 Dr. Berman and 
Dr. Clear: How do you get energy efficiency when faced with a barrier of life 

cycle costs versus first costs? 

Dr. Ross: 
costs? 

How do you get energy efficiency when faced with a barrier of life cycle 
I think that is how one would get it. 
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7.3.9 

7.3.10 

Mr. Cornish: Very good answer, that would have been mine. 

Mr. DeKoker: There is plenty of incentive out there with the energy prices going 
up at the rate they are. There are still plenty of things to do from a retrofit 
standpoint. When you are building-a new building, obviously the life cycle cost 
is the way you look at things from the point of considering fairly energy effi­
cient designs. In fact, every new GM building is designed to far exceed the 
minimum standards of ASHRAE 1975. 

Dr. Clear: The question was misunderstood. 

How do you sell the concept of considering life cycle costs rather than first 
costs? 

Dr. Ross: I think the energy codes will certainly go a long way towards enforcing 
that concept or at least making people aware of it. It will help. We have been 
privileged to work with several states in developing their energy codes, in try­
ing to find out from a group of merchants, for example, what might be appropriate 
in terms of energy standards for their occupations so that the standards won't 
cripple them, or rather not hurt them. 

We found a great deal of support for the concept of code lighting limitation 
because one of the big problems is that a man has a shoe store, for example, 
and he has lighted his show window and interior space to 30 footcandles and 
highlighted the goods inside to perhaps a hundred footcandles; and then next 
door to him, a merchant moves in with 150 footcandles in his showroom window. 

All of a sudden, he says "whoops", I better get 300 footcandles. It is now some­
thing of a competition. Finally, they each put out around 1,000 footcandles and 
have done about as much damage as they can. 

So, we find thi:lt merchants are looking for some way to alleviate the problem so 
that they can compete on a more sensible basis. 

We have found that type of reaction, not only from merchants, but from commercial 
office building operators who have similar problems. 

Mr. Kinson: Please elaborate on your inference that lamp manufacturers constitute a 
barrier to change. 

Dr. Ross: What I implied in the statement was that if one wants to look at where 
barriers might be, one should look at those industries that have the greatest 
stake in the marketplace and see where to try to adjust your development so 
that at least you get the cooperation from that group rather than antagonism. 

Then I wrote about research. I think that the sponsorship of research largely 
comes from them. I am not cr.iticizing the research; it is good, but there are 
many things to do and few of them can be funded. The tendency is to fund those 
research projects that are of interest to the sponsors. The golden rule is 
"He who has the gold, rules." 

The research tends to follow that pattern. 

Mr. Unglert: These will be the last two questions. They are sort of r_elated. 
This is to the panel. 

Energy costs so far do not take into account office population density. 
Luxurious space might use twice as much energy per person. 

7.3.11 Mr. Florence: Should we think in terms of Btu per person per year? 

Prof. Smith: The IES lighting power registered system does recognize density of 
occupancy. 
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Mr. DeKoker: No. 

Mr. Clark: Yes. 

At least originally this was handled in Section 9 of 90-75 because we were 
matching lighting needs which happen to relate to how many task locations there 
are. If we don't do this I believe we are making a big mistake. This concept 
applies to lighting perhaps mo.re than the other building energy-related factors. 
How much lighting is required is not just a matter of what illumination level is 
needed. 

We can readily design buildings that are inefficient in occupancy. This obvi­
ously is a waste of energy. In theory, if .we want to save energy we ought to 
build as few buildings as possible and us1:1 ·the present space as much as possible. 
That suqqest$ a "greater" density ot Ltqh'ting. 

Obviojlsly there are limits to this idea, bu~ as a ph.ilosophicall approach I 
proposed this to Walter Meissen at GSA six or seven years ago. During one of the 
Architectural Record Roundtables in which we both participated. he almost bought 
t.his idea. 

Lighting is particularly vulnerable to an overconcentration on power den'si ty, and 
furthermore, this approach can readily be counterproductive in the effort for 
energy conservation. 

Mr. Squillace: Mr. Waldbauer, Neil left an impression here. It says: 

Money was at the top. I think Bob showed that perhaps money is not always the 
consideration. If you think for a moment that 85 percent of the people who 
design lighting systems as George mentioned don't do it by any means except to 
plunk here and there, if you don't think the same thing applies to the kind of 
industry that is out there, you ha.ve another thought coming. Not everybody is a 
Westinghouse or aGE. There are 90 percent of the industries who don't give a 
damn, who don't look to correct power factors or do energy audits. 

Why do you think we have an energy department in our firm? 

Mr. Co~pish: I think now we are going to close off for today by having some 
questions from the audience on this very interesting Lupic• 

7.4 ORAL QUESTIONS/COMMENTS BY AUDITORS 

Mr. Goldin: This is probably a very difficult subject, energy, because 100 years 
ago, it was discussed from an entirely different point of view. 

It was discussed from the point of view of how much light a human being ought 
to have and how much space a worker ought to have. And how much heat and how 
much natural light, you see. 

Now, we are talking about energy with our heads in the sand. We can talk about 
how efficient General Motors is, .but do we want to talk about whether the product 
that they produce is necessary for consumption. 

These are terribly hard issues for a society which has built its strength and its 
power in the world on the basis of waste. Unless we deal with that issue, we are 
not going to get to the bottom of it. Personally, because I am into light, I 
resent the way we treat it in the·first place. I don't believe it is a commodity 
like toilet paper--expendable--or· that it should be dealt with in that casual 
w;;~y. 

I think when we didn't have any electric lighting or whatever, the practitioners 
like Stephen's ancestors didn't have to worry about having to deal with the 
clients. They knew the question and they knew the answer. 
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We don't even know the question. So that is why we can't deal with our clients 
and why we can't contribute to the solution of the problems. All of this has to 
do with regulation which frustrates me to no end. We have a bureaucracy which 
unfortunately doesn't recognize the design professional has a unique contribu­
tion to make in an atmosphere of freedom, you know. If America had anything, 
it had a vast abundance of creativity which is being-stuck in the sewer 
somewhere. 

I really have difficulty in not getting emotional about this thing. I think 
about the ideal watts per square foot without regulating the size of a home and 
an office, you know, these basic things that tie it in like George says. 

George would be absolutely murdered by the building industry to suggest for a 
minute that we talk about density or making our cities more exact with less 
wasteful streets and sewers--all of the things that are energy conserving. 

As a societ.y, I don't thinlt thaL wt! are any better than anybody else so that we 
can deal with this issue bP.tter than our gover!m~nt, you know, but I think tbat 
we need to talk to the point rather than around the point. 

Dr. Atkinson: I asked Don Ross to explain what he meant by-his inference to the 
lamp manufacturers and I guess he explained it. 

He mentioned that the lamp manufacturers would be loath to support research that 
would be inimicable to their interests. I want to reject that and I want to 
reject it in this forum for this reason. 

The history of development of light sources·is replete with constructive and 
progressive improvements, and not minor improvements, but quantum improvements. 
I would suggest that i~ the diesel locomotive or the internal combustion engine 
had been improved to the point thaL light sources had since their inception, 
today there would be no energy crisis. So, I reject fl.llly out of hand that we 
constitute a barrier to change in energy conservation or any kind of a change. 

Mr. Christensen: I would just like to point out something that deals with gove~ment 
controls. 

One thing that I have observed about controls. It is hard to discover any 
product in this country that was ever in short supply that wasn't at one time 
or another controlled by the government. 

Controlling the use of light may have the same effect. 

Also, there are really two motivators. One is greed and one is patriotism. I 
submit that by saving money, and that is what industry is striving to do, and I 
disagree with you, Steve, this policy ap~lies to both large and small companies. 

To evaluate a company, I divide their sales by the profit. For our particular 
company, when I do that, I get a number, $15.98. That means every dollar that 
we can save, in maintenance or in operating costs, in terms of profit dollars 
is equi.valent to $16 worth of products that we don't have to make and sell. 
That is where greed and patriotism come together. 

It takes energy to make that $16 worth of products, thus saving money saves 
energy. When I look at changing lighting, I look at it in the way it will 
affect our company. I look at people because they are the ones affected by 
lighting. People are one of the most expensive things we have. Thirty-eight 
percent of our company's sales dollar goes to people. 

If I were to take only one percent of our labor and related costs, assuming that 
we ·are going to affect the performance of people by only one percent, that would 
cost our company $72,000,000. 
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The total operating cost of our lighting in the entire company is about 
$39,000,000. I think even Don Ross will agree then, because the studies 
Stan Smith did show that a half of one percent change in productivity is cost 
effective for higher lighting levels than are currently being used. 

We can all think of cases where we can find productivity increases that are far 
greater than that one percent. I think we ought to let free market operate here 
and let industry light the way they want to light and hot add additional 
controls. 

If you start to control lighting, pretty soon it will be in short supply, also. 
"" ·. 

Mr. Cutticaz I feel I have to say something from DoE on' the beating that we have 
tallen over the !ilt:annarcls. 

First off, let me say that some of what I say may not be totally correct because 
I am not in the standards area. But I believe that it 'is not the intent of DoE 
to restrict the lighting designer or any other designer of buildings or spaces. 

What they are really looking at in the standards area is to come up with a 
building enerCJY hudqet anc;l then leave creativity to the artistic ability of 
architects or designers of lighting - to stay within that budqet as u~pQsed 
to coming up with a strict lighting standard so that you would restrict then 
the designer. Put a budget on the building and leave it to the architect and the 
lighting engineer to determine how much will go towards lighting and how to do it 
in an efficient manner. 

The other point I wanted to make was that, yes, there are indus~ries that are 
out· there that are very conscious of energy and are doing a very good job. 
Again, as somebody else pointed out here, there are a lot of buildings that 
are put up and the people who build them are not going to be the people occupying 
them and paying the utility bills. 

Then it becomes a matter of putting it up the cheapest way we can. They don't 
always take a look at first cost versus energy conservation. 

Getting back to the energy budget for the building, this will help to force 
people to take a look at U1is • Whether it i& good nt:' had, I guess we can argue 
that forever. I think there is a little bit to be said in defense of the type 
of energy budget that we are trying to accomplish. 

Mr. Cornish: Ladies and gentlemen, it is beyond 5:30. I would suggest that we 
finish off for today's session now. See you tomorrow. 

(Time noted: 5:35p.m.) 
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8. SECOND DAY OF ROUNDTABLE 

Mr. Cornish: Ladies and gentlemen, let me welcome you again to the IES/NBS 
Lighting Roundtable. This morning we have one less panelist. Neil DeKoker had 
to leave us last evening. 

Generally speaking, the procedure will be that each of the panel will be asked 
on a five-minute basis to sum up any statements that they may have or may wish 
to make and then the two hosts, Dick wright and Bill Fisher, will be asked to 
make a five or so minute sum-up of the entire conference. 

The first issue this morning is the establishment of illuminance levels. There 
will be.statements read by Norm Bott, Alan Lewis, Don Ross and Steve Squillace, 
in that order. 
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9.0 ISSUE NO. 6. "ESTABLISHMENT OF ILLUMINANCE LEVELS" 

9.1 WRITTEN STATEMENTS BY PANELISTS 

9.1.1 Mr. Bott: One of the most important concerns of the application engineer in the 
federal construction establishment has been in the area of illuminance levels. 

GSA's standard design practice has always been to provide conservative 
illuminance levels in the office portions of our buildings. 

In the 1930's lighting in federal buildings was provided by incandescent lamps 
in the 15 footcandle range. In the 1940's the fluorescent lamp was introduced 
and illuminance levels were increased to about the 30 footcandle range. As late 
as 1961. GSA design standards called for 35 footcandles for general office 
lightin~ and 50 footcandles for pr·olonged clo5c work anrl difficult seeing,tasks. 

In the early 1960's the modular design concept was adopted where entire floors 
of buildings were designed to have the same illuminance level (50 footcandles). 

In 1961, GSA raised the difficult seeing task levels to 75 footcandles. And 30 
footcandles was specified for ordinary or intermittent 5ceing tasks. In effect 
this raised all illuminance levels in new buildings to 75 footcandles as lighting 
was designed for'maximum tenant flexibility. Thus people became accustomed to 
working in the higher intensity illuminance levels. 

In January 1973, integrated ceiling standards were issued by GSA for modular 
design at 70 footcandles for general office lighting on the task • 

. While our new construction design standard prior to the energy crisis was 70 
footcandles, our guidelines for existing building remodeling allow for 50 foot­
candles of lighting. It is interesting to note that although we have numerous 
buildings where the predominant illuminance level was in the 50 footcandle range, 
prior to the energy crisis, we have no record of visual problems at these loca­
tions. It is understandable that employees accustomed to brightly lighted 
offices will psychologically react to the lower lighting standards. 

Our standard practice then, for many years, has been to design for a maintt~ined 
average illuminance level in the area of 70 to 75 footcandles. This design 
procedure resulted in a maintained illuminance level ur from 70 to 105 footcan­
dles depending on luminaire efficiency, maintenance, size of partitioned area, 
etc. 

The typical office area in our buildings was designed around a modular construc­
tion concept and provided with uniform lighting. The module in most cases was 
60" by 60" with each 25 square foot ceiling module generally containing one 
12" by 48" recessed, two-lamp, 40 watt combination light and air troffer with 
a louver or prismatic lens. This resulted in a power density of nominally four 
watts per square foot (3.68 watts). 

Occupant surveys conducted a year after occupancy in each building indicated that 
our enployees felt that. lighting was the most satisfactorily met design require­
ment in their new buildings. 

Serious consideration by GSA of moving to more energy conserving building illumi­
nation design began in 1972 at a jointly sponsored GSA-NBS Roundtable on Energy 
Conservation in Public Buildings. Consequently by the time of the oil embargo in 
1973 we were well underw~ on our energy conservation demonstration federal 
building in Manchester, New Hampshire. · 

As energy problems became more evident, the practice of uniformly illuminating 
every square foot of office space to the recommended illuminance level for the 

96 



most difficult seeing task was one of the first items questioned. We in govern­
ment were directed to find a less wasteful means of providing adequate, comfort­
able lighting in federal offices. 

A multi-discipline team of GSA personnel was instructed to reevaluate our prac­
tices in designing office space. Generally, GSA regulations and practical 
limits prevented the location of more than one worker per hundred square feet 
of office area. 

The task area of one office worker was determined to be approximately 12 square 
feet. Therefore, in an office with a uniform illuminance level, over 80% of 
the area was used primarily for· circulation of an occasional conference task. 
Obviously fewer fixtures consuming less .. wattage could provide adequate and satis­
factory task lighting with sufficient spill lighting to meet IES office lighting 
practice for variation of intensity within this space. This non-uniform, task­
oriented lighting concept using relocatable luminaires fit very well into GSA's 
office excP.llP.nce program. 

Office excellence was a GSA open office concept that consisted of a floor-ceiling 
sandwich containing illumination, a{r conditioning, telephone, background sound, 
power distribution, specially designed furniture, carpeting, movable partitions, 
and. interior landscape materials. 

At the same time that this work was being done in GSA, illumination consultants 
and acoustical consultants were engaged to recommend and develop techniques, 
standards, and tests to insure that these new approaches would result in satis­
factory office environments. As a result of these studies and later ones under­
written by the Department of Energy (DoE), the illuminance level was set at 50 
footcandles on the task with 30 footcandles in the intervening area. A power 
density of 2 watts per square foot was permitted to obtain the 50 footc.andle 
level in new construction. Similar resLra1nts were placed on the 10,000 existing 
buildings under GSA control. 

In surveying existing buildings, we found that many factors that contri-bute to 
effective seeing were present besides illumination. These included such things 
as task size, color contrast, viewing distance, and time available to do the 
task, to mention a few. The surveys indicated that these and other variables in 
an overwhelming majority of wor~ places were favorable and-lower levels of qual­
ity illumination would be adequate to maintain an acceptable degree of work effi-
ciency. The proportionately smaller instances with unfavorable characteristics 
could then be offset by changes in the lighting or other means on a case-by-case 
basis. 

Conversion to non-uniform task lighting was accomplished and lighting levels 
checked in three steps. The first step was to go through the building and 
facilities to remove or de-energize lamps from all space where it was obvious 
that ·lighting levels exceeded the acceptable range. The second step was to go 
through the working space on a room-by-room basis to accomplish the specified 
non-uniform lighting level at work stations and approximate 30 footcandles in 
work areas (other than at the task). The third step was to verify reduced light­
ing levels and make necessary adjustments t.o insure an acceptable environment. 

These inspectors were given detailed procedural instructions regarding the rela­
tionship. betwP.en the light source and the task,' where illuminance measurements 
should be made, and what constituted an acceptable range of illuminance levels. 

Certain building areas did not receive the non-uniform treatment. Where more 
difficult seeing tasks required a higher level of illumination, reductions were 
made only to the level appropriate for the task being accomplished. These areas 
included/drafting rooms, computer rooms, and accounting or payroll offices. 

Employees dissatisfaction over reduced illuminance levels was relatively short­
lived and minimal. In some cases other factors of the work environment were 
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found to be the basis of complaint. In areas where an otherwise acceptable 
environment was held intact, the illuminance levels were reduced without serious 
complaint. 

With regard to our new buildings, we have over 6 million square feet of non­
uniform task lighting office space. Most of the buildings have been occupied 
and we are attempting to obtain meaningful measures of visual effectiveness, 
empl uyl:!l:! n101·al e, and work outp1.1t. However, the acceptance of the program in 
existing buildings (which represent a worse case) would seem to 1ndicaL1:! that, 
in new facilities, non-uniform task lighting specifically designed into the 
office excellence program will gain general acceptance rapidly. 

In the area of futu.re developments we now have three new federal office buildings 
w~ich arP. sr.heduled for occupancy with1n months. They are designed to provide an 
i 11 umi nance 1 eve I of 50 footcand·l es wi ttl .J puwor· ulilns i ty of 1 e::;s th~n on'? {. 88) 
watt per square foot. 

Two of these projects provide a system of uniform illumination which utilizes a 
checkerboard arrangement of single lamp, 48" open bottom luminaires containing 
a specular parabolic reflector with transverse baffles. 

The Lumen 11 computer program was used to predict EST, classical footcandles and 
VCP. The IES approach suggests that a good way to analyze ESI performance is to 
determine the value which is equalled or exceeded at 80% of the possible viewing 
situations. That is to say, the value which is equal or exceeded by 80% of the 
total computations. The 80% ESI value predicted for this project is 25 with an 
average ESI value of 28. The average VCP is 99. 

Naturally, we have no occupancy data as yet. However, agency representatives of 
the future occupants who have visited the building are quite enthusiastic and 
feel the illuminance level provided is very satisfactory. 

The remaining project utilizes the nonuniform task lighting concept with relocat­
able luminaires. This project utilizes one 24" x 48" recessed combination light 
and air troffer located in each 100 square feet of office area. The luminaire 
contains two 40 watt lamps enclosed by an acrylic lens. Again, occupant react1on 
is not yet available so only time wi 11 tell whether this is a "hit or miss." 

But those of us who have visited these tac111t1es dl"l:! very encouranged. We 
believe they may provide "in situ" evidence that an illuminance range of 50 to 60 
footcandlP.s can meet most of GSA's prevalent task visibility needs in general 
office space. Further, that it can be done fur less than one watt per squarP 
foot without undue sacrifice in production, accuracy or comfort. 

9.1.2 or. Lewis: 1. Luminance, not illuminance, should be the specified quantity. Since 
virtually all lighting design is, or should be, referenced to a particular 
task or group of tasks, the constraints of using luminance as the metric 
should present no insurmountable problems. Even today, for many tasks, the 
illuminance recommendations are derived from luminance and luminance-based 
contrast requirements. 

2. Time must be included in the equation. The fatigue factor, especially for 
visually demanding tasks which require accurate and sustained accommodation 
and fixation, has received little direct attention in the past by the light­
ing community. We rnust develop data on the relationships between performance 
and task duration; this will prove to be a major factor in the determination 
of luminanc~ requirements. 

3. The responsibility for determining luminance levels should rest with the 
designer, not with government nor with the technical societies. Energy- and 
cost-effective lighting design cannot be accomplished by simplistic formulae 
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applied to generalized spaces. Luminance levels should be established only 
for specific spaces with known uses. Lighting for spaces which have unknown 
uses should be at a minimum level until such time as the use is determined. 

4. Lighting design should be performed only by persons who have knowledge of the 
subject. Perhaps certification at the society level would assist potential 
builders and owners in choosing a competent designer and would create a 
demand for more intraprofessional education in lighting design. 

5. · The qua 1 ity of 1 i ght i ng must be part of the 1 umi nance 1 eve 1 considerations. 
Freedom from veiling reflections, concern·for color harmony, and comfort 
criteria allowances must be included in the design because they will affect 
the requirement for luminance. 

6. Until more is known about the effects of lighting on human performance, 
standards and specification~ concerning levels should be only as rigid as is 
necessary to prevent abuses that will be detrimental to the public safety. 
Adequate, or even superior, lighting will be achieved in practice through 
the intelligent use of design principles and informed judgment. 

9.1.3 or. Ross: 1. The process by which Recommendations of illumination levels by the IES 
have become minimum standards through operation of rna~ building codes and 
OSHA, requires prompt correction of the listed values. Codes should properly 
require only minimum values for health, safety, and public welfare. The user 
is then free to increase these to optimum values if desired. 

2. When the task is well defined, specification of either illuminance or bright­
ness is somewhat equivalent. When tasks are ill defined, then brightness 
should be the preferred metric. 

3. Brightness (and illuminance) should be specified in logarithmic units to give 
proper weight to the manner in which changes are perceived by the human 
system. 

4. The concept of brightness and illuminance should be modified to account for 
experimental data showing the variation in perception caused by changes in 
the amount of energy in each portion of the visual spectrum. There is evi­
dence that "white" l-ight can vary in effectiveness as much as 40% from this 
cause alone. 

5. For tasks where contrast rendition is believed to be important, the minimum 
contrast of a selected target (viewed in a lighting system under considera­
tion) should be specified, as well as the brightness of the target. Combin­
ing both of these elements (together with rna~ other visual cues) in a single 
value such as E.S.I. adds a great deal of unnecessary complication and is 
questioned by many regarding its application in a real-world environment. 

6. Relationships between illumination/brightness levels and task performance 
should be based only on experimentally derived data for each specific case 
until such time as there is general acceptance of a model of human perfor­
mance that has been demonstrated to provide, a priori, a valid basis for 
using its predictions. It may not be required to determine such a relation­
ship, but only that level below which performance deteriorates substantially 
from optimum. 

9.1.4 Mr. Squillace: It has long been mY opinion that there should not be such a thing as 
"illumination levels". There can only exist, in mY opinion, experimental data, 
properly reported, so that qualified professionals can interpret and use the data 
to achieve certain solutions to their clients' needs. 

Certainly, no "body", such as the IES or any governmental agency, has any right 
to place upon any part of the construction industry a requirement to provide 
a given level of lux (footcandles) for a given task. It seems to me that the 
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dissemination of knowledge about the art and science of lighting is to report the 
results of experiments for interpretation by all peers, and for general use by 
the world-wide community. 

The profession of lighting cannot ever be respected as a profession as long as we 
don't allow "professionals" to grow in the industry. The lawyer or the doctor is 
not told how to conduct his legal or medical practice, or how to prescribe for 
his patient. fhe results of experiments are reported dull Lli~ opinions of 
researchers are weighed against the results that the researchers have obtained, 
and then the doctor is on his own as far as his patients are concerned. 

The lawyer also studies the facts in precedent cases, studies the opinion of 
judges in precedent-type cases, but then he is on his own as far as interpreta­
tion anrl solutions for his cli~;?nts are concerned. 

And so it should be with lighting designers. They should be given proper educa­
tion, examined by their peers for state (and perhaps federal and international 
registration) and then should be left to their own devices as far as their 
conducting of their practice. 

Further, on~;> should recognize that illumination level is only a "tool". The 
amount of flux per unit area impinging on a surface is only useful to gain other 
knowledge of that surface such as its luminance, luminance gradient, the interac­
tion between surfaces, and other factors of this type. Therefore, it is not 
reaJly a prescriptive number, but a number to be calculated, used by the discrim­
inating designer, and then filed away for future reference. 

It is, therefore, my emphatic plea that we abandon as quickly as we can, this mad 
rush to find a suitable "number" for illumination for two major. reasons: 

1. Such a procedure can only serve Mammon and not people. 

2. A single number {or even a range of numbers) will not, and cannot, 
satisfy all situations. However, the qualified designer can design 
for any given situation and could probably provide for more vis1-
!Jil"ity than is possible with any range of numbers. 

9.2 PANEL DISCUSSION 

Ms. Harrold: This is probably sheer nonsense and utter folly to ask a ques­
tion of Steve Squillace. :But c!lt thet rislt, I will do so. 

This goes back to the point that George Clark made yesterday, that much of the 
lighting design is being done by technicians, or those that we might characterize 
as not necessarily the professional lighting designers. 

I would like to ask Steve what system these non professionals should utilize, 
particularly those that maybe are not capable, unfortunately, and I know that he 

.·and I. debated this before, but not ·capable of. doing the kind of calculations that 
might be necessary to arrive at an illuminance level• 

How do we handle those? 

Mr. Squillace: You can't. Obviously, in any profession - I don't care whether it is 
medical, legal or otherwise - quacks do exist. 

If you have cancer, you can go to a quack and he can say to do this or that or 
the other; maybe the good Lord decides to cure you or not, but it hasn't anything 
to do with the quacks as far as I am concerned. 

I don't know whether it is 85 percent or 90 percent or 95 percent of the buildings 
that are done by technicians ·who don't understand the complexities of how a task 
should be done and how a person responds to electromagnetic radiation and the 
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surfaces around it, that is a complex subject. If people are willing to just 
throw it aside and say the hell with it, put it in any way, give me a cheap job, 
that is their business. We have no right to tell them anything. If they want 
to spend their money unwisely, who are we, whether as a society or anybody else, 
to tell them differently. They will soon find out if things go very awry. 
Then they will have to pay the piper. For those who want to-do a good job, then 
I think that we should be constituted where we can provide the service. 

As we are doing it now, we are perpetrating a fraud. We are simply saying that 
it is simplistic. You know, put two watts per square foot or five watts per 
square foot, whatever it is, and then the hell with it. The old zonal cavity 
method gives you nothing more than that. It is an average level which does not 
respond to the needs of people. Albeit, whether when Philip O'Brien came along 
and gave us a more accurate way of computing interreflectance. So what! That 
has been in the literature for years, but since it has not been used correctly 
until recently, we have not benefitted. 

The mechanical engineers in calculating the radiation effects within induction 
furnaces have used the above methods for years. They have no quacks taking care 
of their furnaces. I don't know why we should cater to the quacks either. Let 
them do what they want. 

Mr. Clark: Let me take another view with respect to this particular problem. I 
refer to the discussion between Rita and Steve. I happen to feel personally 
that this Society has a social obligation to try to do the best it can for users_ 
of light, whether they- have the most competent or the least competent designer 
doing -

Mr. Squillace: Why? 

Mr. Clark: Let me come to the point. We should remember that for thirty or forty 
years there have been incompetent lighting designers designing lighting -

Mr. Squillace: Who says so? 

Mr. Clark: Wait a minute. I am just saying that there are these people and Rita 
has raised the point. The problem that I have with your view, Steve, is that 
while I would love to see only truly competent designers, we need to deal with 
the practical view that there are not presently enough to do all of the lighting 
design required in the United States. 

Somehow the situation we are dealing with reminds me of a comment given to me 
some years ago relating to the issue of -lighting levels. I was told that this 
particular organization was planning to reduce lighting levels until people 
complained. I then said, "I am not sure that is a good criterion. By the way, 
define complaint. Is it one percent, 51 percent, all women, what is a 
complaint?" 

Coming back to you, Steve, if-you are saying let them live with it - that is, 
poor lighting - you can paraphrase Rita's comments from yesterday to suggest 
that they are living with it and will continue to do so. 

What we are talking about is not jobs that are so bad that nobody can live 
with them but the fact that we think there are better ways of doing them. Its 
not like a building which is about to fall down. 

So I don't think there are the leverages involved here that you are addressing 
for the rest of the world. It doesn't mean that we should make everything to 
the least common denominator either, I am certainly not saying that. 

I do have trouble, though, with the idea that we forget the rest and concen­
trate on only the absolutely competent person. I also have trouble in a legal 

101 



sense and other ways, especially at this point and time, with the idea of having 
our Society registering people as to their competence. Perhaps it can be don~ 
at some time but there are obstacles to be overcome. 

And again, I must point out that I am someone who would like to see everybody out 
there doing l~ghting design as being highly motivated and highly competent. In 
my business and professional experience I have not found this to be so. 

I had one other comment and then I will break. 

Mr. Cornish: Please. 

Mr. Clark: Thank you. As we have used illuminance levels I don't believe that 
subjective appraisals of adequacy are enough. You can't really tell, your eye 
doesn't measure illuUdnance. 

Some of us have had practical experience going back many years which seeme~ to 
support this belief. As a matter of fact there were situations for which we 
still don't have answers to questions which are raised at the time. 

A very good example ie the comparison between luminous ceilinq lighting installa­
tions and those using recessed troffers. Even when the lighting level was the 
same people invariably would judge the illuminance level under the luminous 
ceiling as being less than that under the recessed luminaires. 

The question which I have is in which does one 'work better? The one which is 
thought to have the higher level, the lower level or does it make any .difference? 
I don't believe we still know the answers to that. 

It was experiences such as this that made many of us worry about the kind of· 
preference data that came out of Europe some years back. This seemed to show a 
preference for 2,000 lux. I happen to think that the preference can be 
controlled over a wide range by careful design of the environment in which the 
judgments are made. · 

Prof. Smith: I want to support George in his comment. I feel very strongly it 
is the responsibility of the Illuminating Engineering Society, particularly 
of the lighting industry as a whole, to offer gu!Ciance and pa.t·t ur that guidance 
can be the establishment of a guide for illuminance levels, or luminance levels 
or whatever the case may be. 

I am a little troubled by Steve's comment, "and let them do as they want." 
not the designers that use the spaces. The designers leave. They have gone 
forever. 

It is 

I teach in a classroom that is obviously not designed by Steve Squillace. I am 
going to be teaching in there for the rest of my life. It is a poor lighting 
job and the designer could care less. He is never going to be in that room. 

. . . 
If we completely withdraw the guidance aspects from our society, I think the 
lighting quality would diminish to even a poorer point than what it·is now. I 
don't understand that philosophy at all. 

Mr. Ross: I have to take Steve's point of view. What we have done I think is 
couched in an aura of scientific credibility--a ·list of lighting levels that have 
no basis in fact. They really are fraudulent, as you ·said, Steve. 

As a matter of fact, Bob Smith, your very poor classroom lighting was probably 
designed according to those standards. 

Prof. Smith: . No. 
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Dr. Ross: We don't have to establish a design methodology for people who don't know 
their math from a hole in the ground. But it seems to me that what we should be 
doing is, as Steve says, giving people the knowledge as to pow performance is 
affected by lighting and lighting levels. Let's do the research which hasn't yet 
_been done, and find out what we are talking about. 

We don it know even how to define illl.nninance at the moment. 

Mr. Cornish: A short rebuttal. 

Prof. Smith: In theory, I think it is a great idea. I just don't see it working in 
practice. 

I have said before and I will say it again, that I believe that the 5th edition 
of the IES Lighting Handbook is going to be a very valuable handbook and is going 
to be a very valuable commodity, because they are going to be in demand after, the 
6th edition comes out and does away with the illuminance. 

We are riot the typical designers up here. 
lighting designs are going to relish that. 
their -shelf. They are going to keep it. 

' 

The people who are doing most of the 
It is going to be a cherished spot on 

Mr. Frye: Good morning, ladies and.gentlemen. I just have a very short comment to 
make. 

It is absolutely clear to me that they are both right. 

Mr. Squillace: I would like to answer both George_and Bob. 
you misunderstand me. I did not say let the designer do 
the owner that I am talk~ng about. It is he who engages 
designer. 

First of all, probably 
what he wants. It is 
or doeRn 't-. Pn<Ja<Je a 

If indeed the practice that I have seen carried out by them is supposed to make 
big giants in the industry, what everybody says it is, 85 percent of the people· 
who are not really designing, let me tell you that they don't look at the 
Handbook either, Robert. 

I have in mind a so-calle~ Brand X down the street from me, that is a very great 
architectural firm; the watts per square foot is prevalent. 

As a matter of fact, I really believe that they don't know what they have when 
they finish. They simply put the lights where the architect says they should 
be. Such designs are usually made from an architect's very narrow viewpoint, 
and therefore, have little validity in my opinion - when one considers the whole 
spectrum of items needed to be considered for a good, logical, feasible design. 
You cannot legislate morality, engineering or anything else that is human in 
nature. It simply cannot be done. 

The only reason why the codes exist is to violate them, most people feel. I 
don't understand. I am not talking about the designer that leaves you in the 
poor position. 

If there were designers involved who were worth even half the salt of the earth, 
I think you would get a decent job. The point is tpat the college did not want 
to pay the money. Somebody put it in like a contract. That's the problem •. It 
has nothing to do with illuminance levels. After all," they are the wrong things 
to use anyhow. So, what are we talking about? 

George, if indeed 85 percent of the people are not designing their job now, do 
you think that they have even the slightest inclination to look ·at the handbook 
or to the guidelines? 

What are the social needs of people? How do we serve people and not mammon? 
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I have sat in the office of wholesalers who look to me like bookies at a racing 
game. They sit there with their phones couched close to their ears, taking 
orders over the phone from contractors with specifications that are catalogue 
numbers. I don't call that design. I call that picking fixtures. I don't 
understand people. I really don't. 

lf in.deed that is what people want to do, owners, building manager, whoever they 
are, they are going to do it. 

Mr. Cornish: Is there anything else from the panel before we close off with the 
discussion and start with the readers who wish to comment? 

We'll turn it over to the readers then. 

9.3 WRITTEN QUESTIONS/COMMENTS BY AUDITORS 

9.3.2 

9.3.3 

9.3.4 

Mr. Unglert: We have several questions h~re that I guess sort of relate to 9-80. 
Maybe that is where we should start. 

Mr. Goldin: Isn't Table 9-80 deep in your subconscious? 

Mr. Squillace: Saul, my ancestors would applaud you. Remember that I. am a lover and 
not a fighter. Remember that the Germans have the three B's: Beethoven, Bach 
and Brahms. 

The Italians have the four I's: Toscanini, Verdi, Puccini, and Rossini. 

Mr. Goldin: Our difficulty is that we are not dealing with the art of illumination. 

Mr. Squillace: Da Vinci did and he is another I. 

Mr. Waldbauer: What illumination or illuminance levels should be used in tl1e 
interim while the body of proven experimental data is established. 

If we abandon 9-80, how would you structure the 6th edition of that har1dbook 
for the 1Y80 publicatiuii? 

Dr. Ross: ~or office work we subscribed to the 50, 30, 10 infamous rulinq with 
permission to raise those levels where there is specific knowledge that by doing 
so, it would serve some purpose. I think that is probably adequate, knowing 
full well that SO doesn't mean 50 plul!l or minus .zero: ~0 me<~ns plus or 11\inus 
10 or 25 percent. It doesn't make any difference. The eye can't see any 
diff.erences of 25 percent, in my opinion. 

Dr. Lewis: I really don't know what level should be used. I have a pretty good 
idea of what levels are going to be used in the interim, I think, depending on 
the board's action. They are going to be the proposal if based on the consen­
sus, which is primarily based on the CIE report 29, moved by tho IES, the phases 
of the IES here and of course they relate to the past including things such as 
task size and who is doing it. 

The fact of the matter is that you can't specify intelligently illuminance 
illumination levels without knowing what you are lighting.for. 

So, there is no single answer to that. It is going to have to be based in the 
interim on judgment and what we have done or what we are proposing to do is as 
the judgment for the large number of people to come up with numbers that probably 
nobody can agree ·on but at least in the range that everybody won't think will be 
too bad. That will be the interim, I believe. 

If we abandon 9-80, what do we do with the 6th edition of the handbook? 
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. 9.3.5 

9.3.6 

9.3.7 

Mr. Squillace: To"answer the question directly, I will look for an example to the 
handbook for chemical engineers. I don't see any table in there that tells them 
how to structure a formula or an equation to get something made like a piece of 
plastic. It gives them a lot of data on what happens -- the results of experi­
mentation. 

Any handbook, in my op~n~on, should do exactly that. For example, why haven't we 
published the bidirectional distribution functions measured to date? Is it 
indeed the present VL system that should be and can be used, at least in certain 
specific instances? 

Nobody has that data except the very few. I think that we are not dissimilar in 
what we have learned in the laboratories. Somebody is stepping in between and 
interpreting the results, and putting them in the Handbook. 

I say that that is wrong. 
' . 

What shuuld be done is that the results are reported and that design profession­
als use those results to the best of their ability to solve problems in the 
field. That is what the' handbook should do. It should not prescribe. 

Mr. Scutt: The environment in yesterday's conference room was a-curious amalgam 
of routine motel hokey decor·with violet lighting. The only difference between 
yesterday's room and today's room is that the designer used the same basic fix­
ture, except in this room he employed column mirrors to maximize the reflection 
of his errors. 

Mr. Hattenberg: Don Ross, please elaborate on your suggestion to express illumi­
nance on a logarithmic scale. 

Dr. KOSs: Yes. That requires a substantial amount of time to answer. In the April 
issue of LD&A, there is an article which discusses that point of view. I would 
like to refer you to that. 

All I am proposing is that since the eye perceives brightness on a logarithmic 
basis that that would be a preferred measure. Incidentally, brightness is always 
plotted that way. 

Mr. Kahn: ·why 50, 30, 10? Technically, why not 25, 15 and.5? 

Dr. Ross: You asked for my opinion.· 

25 is too low and I think 50 is sort of reasonable. 

Mr. Brandston: What are we doing to safeguard against promulgation of standards that 
are based on questionable research? 

Mr. Squillace: I am not sure that we are doing anything. Any research that is not 
verified and is in some way fraudulent, I don't know that we are trying to 
protect it at all. 

·I suppose we are still operating on the principle of caveat emptor, let the buyer 
beware. 

Dr. Lewis: I think it is to have committees in the society to evaluate the terms 
and try to netermine "'their usefulness which is~ by the way, in most cases, not 
the'research but it fs the problem. 

It is the interpretation of that research to supply the practice. That is the 
problem. 

I think what we are doing about it is hopefully having responsible people looking 
at these in trying to interpret it in an intelligent fashion. 
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9.3.8 

9.3.9 

Dr. Ross: It is a great concern of mine. I feel that a lot of past actions prevalt 
in the society are in the standards today as a result of poor interpretation of 
research and not enough critical discussion of that before they were accepted~ 

We went blindly down some avenues. It appeared to be plausible but in the light 
of experience, they continually showed that these ~echniques don't do what they 
were supposed to do. 

You don't predict relationship between lighting and performance. We have to take 
a step back. I think that that has happened. There is a little fresh air running 
through the groups who are concerned about these things. 

I am very optimistic that these kinds of changes will be taken care of. 

Mr. Amick: The next three are directed to Steve from Howard Brandston first. 

What about empirical knowledge? Why u1ust we have objective documentation? 

Mr. Squillace: Nothing wrong with empirical knowledge with those who have it and who 
want to u&~ i~. Be my gg~st. 

Mr. hmick: Another one from Howard. 

How many practices that we have don't meet the client's needs because of some 
of our reported .data? 

Mr. Squillace: I am not sure that I understand that, Charlie. 

Mr. Amick: Howard, did I miss a word? 

Mr. Squillace: The reported data, assuming that the experiments are properly 
conducted and recorded, if it is used improperly, maybe there are lots of jobs 
that are done incorrectly because of improperly interpreting data. 

I am sure there are lots of examples of that. 

9.3.10 Drs. Berman 
and Clear: For a typic~l job, what's the difference,in cost in hiring a lighting 

designer or just having the job done? 

How much monoy does he th.ink he saves over Mr. Bott's building? 

Can you justify the indicated lighting designer effort? 

Mr. Squillace: If I assume that the building owners hire an architect to do the 
building, and not the 85 percent that George talks about, who don't hire anybody, 
frankly, except maybe some contractors, ·if you were to hire an architect such as 
we are, there is no extra fee for doing the lighting. 

We do it except perhaps when we ask for criteria, the criteria are not known and, 
together with the owner, we say, "You ought to explore this area," that is out­
side of the scope of the normal lighting design job. We ask for an extra fee 
there. 

Beyond that, I know of nothing that we do in lighting that is not already part 
of the standard fee. It is in competition with every other architect that we 
have. 

Since we believe that no lighting should be done without knowing what the tasks 
are and how the people react and who they are and how they use the space, these 
are things that .go in many cases beyond what is covered in the ordinary fee. 

Mr. Amick: The last one, also from Bob Clear for Steve. 
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9.3.11 or. Clear: Do you design with flexible desk lamps when the tasks are not known 
beforehand? 

If you don't know what the tasks were, would you then specify furni·ture mounted 
or flexible desk lamps? 

Mr. Squillace: The answer to that question has a lot to do with how the owner 
perceives his space. 

If it is just speculative buildings, then you really do nothing. We usually go 
after an ESI rating if it is appropriate. Then we leave it go to a certain 
criterion level and then the tenants come in and do their thing. 

If we know something about. the u~e of the space and/or the owner does and reports 
it to us, we may go to task-ambient lighting in addition to other supplemental 
lighting for other purposes. 

But, we hardly use the lamps of the flexible typ~. It is usually a combination 
of task-ambient and indirect overhead systems lighting. 

9.3.12 Mr. Kahn: Can you as a GSA engineer, on any technical basis, justify why GSA would 
use 70 footcandles on the task, instead of, say, 40 footcandles on the task; or 
use any number, say, 50 footcandles on the task, instead of 30 footcandles? 
The point of my question is that if you can answer this, you would find that the 
technical answer would also provide the answer and basis for saving GSA hundreds 
of millions of dollars presently wasted in GSA buildings by using nonvisually 
productive illumination. 

Mr. Bott: I have been attempting to answer Mr. Kahn's question for 15 years and it 
seems like 25. 

Mr. Kahn: You may get to it one day. Face the issue. 

Mr. Bott: We have Mr. Kahn's panel under test in Manchester. 

Mr. Kahn: I am not talking about panels. 

Mr. Bott: Oh, sorry. We in GSA are not researchers. We do not generally design 
our buildings. We hire consultants and we have guidelines definitely in mind, 
which these consultants are required to follow. These guidelines indicate to 
them that they should consider all aspects of illUmination, of energy conserva­
tion or what have you and give us the best product that they are capable of 
producing. 

Most of the time we accept their recommendations; this is the way that we do 
business. We depend on them to exercise their design judgment and give us the 
system which they feel will most effectively light our buildings in accordance 
with our needs. 

Mr. Kahn: You are passing the buck, I am sorry to say. 

Mr. Bott: I know. You have said that many times but that design procedure happens 
to be the one used. 

Mr. Kahn: Thank you. 

9.3.12 Mr. Brandston: Have any positive evaluative studies been made on your Norfolk, 
Virginia bUilding? Part one. Part two says: 

I have surveyed the building lighting and the lighting is fine until you look 
away from the task. How are you going to fix this lighting and the environment 
that results? 
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Mr. Bott: This is one of the buildings that I mentioned is due for occupancy in a 
month or so. 

We have every intention of surveying this building after occupancy. We have a 
number of professionals on the staff who will be making this follow-up survey of 
the building. If additional lighting or other changes are needed, they will be 
made. 

If worthwhile information is obtained, then it will be made public ju::iL as it 
is being made public on the Manchester project. 

9.3.13 Dr. Beck: "You started this!" 

Ph11siciaM are restricted by patienta wllo must g.ivc informed--it is underlined -­
.i.nfor~n r.nnsent. .PllysltJlllJ~ arc rC\'.icmuU' ·'·'!J tl • .-ir· .fl(!Cro ;~ i"4i'4i' if' rhP..i.r. resyJ,ts 
mee·t average figures, and by government wh~ch examlnt:!:s .;,nd liccrwoc. Shouln not 
IES define levels of adequa~y? 

Mr. SqUillace: Of course. I said in my remarks that the professional shuulu be 
exand.ned. Go to school. Be educated in the proper manner. Be examined by your 
proper peers. Give state, ted~ral, eveH interl\o.t.ional re'Jj ,qf".r,"ltion, 

When we talked about education, and we will talk about that a little more, sure, 
they should be qualified. That is my whole point. Once they are, then they can 
be allowed to interpret the data that comes from research and use it to their 
clients' best needs. I think that is what the doctor does. 

9.3.14 Mr. Waldbauer: In every profession now using registration and certification at the 
time of implementation there was permitted a grandfather's clause. Thus, the 
level of conFidence would only gradually be improved. 

9.3.15 How can 9-80 be abandoned now? 

Mr. Squillace: Obv:i.ously, 9-BU has nothing to . do with the qual:i. fication of people. 
If you look at what happens with 9-80, you get no more visibility out of that 
r.nmpared to somebody who just slapped in some fixtures. You may or may not get 
good visibility .by accident unless the geometry l:s studied and put in writinq, 

For those who know enough about that, they ar·e pro!Ja!Jly already qualifie(l. So I 
don't see where 9-80 ends up in the fixture. 

9.3.16 Mr. Wotton: The professional associations say that tllt:!y cannot rcotrict liqht:i.ng 
design to registered professional engineers. Searchlighting has been designed 
sole.Jy by people who are not professional engineers. No court will hold that 
the act applies to lighting design. 

Mr. 5quillace: Each jurisdiction, I am sure, will rule differently on these things. 

As an electrical engineer, I can tell you there are an awful lot of electrical 
engineers who are neither graduates of schools nor registered people because they 
didn't apply themselves at the time of the grandfather's clause and now it is 
too late for them. For example, now you must be a graduate in Michigan to even 
apply for the examination. You can't apply any more if you are not a graduate. 

At least there are a lot of engineers that I know who.are good ones and who are 
practicing now. 

9.4 ORAL QUESTIONS/COMMENTS BY AUDITORS 

Mr. Kahn: I have a number of comments, but in the interest of time, I want to make 
a recommendation first. 
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I think we are subject to oversimplifcation on one hand and complication on 
the other. I don't agree with the standards that are being recommended, on the 
watts-per-square-foot basis, nor do I agree with ASHRAE 90-75 recommendations, 
because they don't relate to vision and they don't relate to real energy 
conservation. 

We do have a footcaridle section in the Handbook that the design fraternity is 
familiar with. Footcandles have been the basis of IES design recommendation for 
years, and as a matter of fact, Steve, you can't talk it away. But they have to 
be practically modified. 

I make this suggestion to the IES: 

Take the present "footcandle recommended standards" in the IES Handbook, and 
simply add to each numerical recommendation where it states: "50 footcandles; 
30 footcandles,"--or whatever, for example, the task or areas called for--the 
following words" "or the equivalent in visual performance (asterisk) with the 
lowest energy input." Make this addition a fundamental part of every footcaridle 
recommendation in the Handbook, so Norman Bott or anyone else can gain the bene­
fit of either the recommended footcandles or "the equivalent visual performance 
alternative," "with the lowest energy requirement." One additional factor should 
be included. Visual performance should be identified: "(Asterisk) In terms of 
ESI and contrast rendition factors, in accordance with current Illuminating Engi­
neering Society recommendations for ESI." That will solve the problem, and 
assure receiving the best in lighting for vision, and at the lowest energy 
requirement. 

Voice: Mr. Frye, in dealing with the coordinates of contrast and the background 
illuminance, shouldn't the Society adopt a broader definition of visibility to 
take into account all of the cognitive factors involved in seeing the illumina­
tion and the viewer? 

Dr. Lewis: How visibility is defined is less important than the necessity for us 
to all define it in the same way. It has been defined in a par}icular fashion 
in the present system. 

In the system to be recommended in the Handbook it won't be defined at all. 
It will not be a concept. But, as I say, how you define it is irrelevant. 

I think people are cognizant that the ability to see is dependent on all of the 
things that you measure. How you define visibility has been argued and can be 
argued some more. 

I think we all have to use the same definition. That is my response. 

Dr. Atkinson: George pointed out the difference in perception between two different 
types of lighting restrictions. 

I would also like to point out that there is a real difference in perception 
between, for instance, a cool white.and a warm white situation. I am sure many 
of you have had experiences of this. 

Yet, in the performance evaluation conducted by Stan Smith on high pressure 
sodium versus cool white lighting, which is a tremendous difference in color 
temperature, there was little or no difference in performance. 

George, I ask you, do you think that this is representative of the visual 
perception? And, if not, why not? 

Mr. Clark: I think the situation there, Russ, was that we were dealing with white 
and black tasks so that there was no chromatic contrast involved in it and we 
were not making the kind of subjective brightness appraisals to which you 
referred when you talked about the cool and the warm. 
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I don't think that was of issue in this particular experimental approach, which 
"is the reason it came as it did. 

Dr. Yonemura: Both Dr. Ross and Dr. Lewis recommended that luminance be kept as the 
relevant metric. You also made a point that you wanted designers to interpret, 
evaluate and use experimental data, which. takes a lot of expertise. 

As I understand it, the reason why luminance cannot be used as the metric is 
because of the objective of practitioners saying it is too difficult to 
calculate. 

How do you resolve that? 

Mr. SqUillace: You said illuminance is too difficult or too complex? 

Or. Yonemura: No, luminance which is the thing that both Mr. Ross and Mr. Lewis 
recommend. 

Mr. Squillace: I suppose that the reason or the difficulty that arises in the field 
is once you have illuminance, (if you calculate) then in order to get luminance 
on the surface, you need to know how it reflects light. 

Most of the calculations done today are done with a reflection factor that is an 
overall integrated value of the surface's various facets. This number times 
illuminance is luminance. 

If one were to properly define that, I suppose one would look at both the 
complete hemispherical reflectance of the surface and the luminance that existed 
at all kinds of angles. 

If you get that complicated about it, it gets very complex. If you leave it as 
an integrated value, I don't think it is too complex. 

One of the complexities that my colleagues in the field object to is that it is 
very hard for them to come up with a value of reflectance for the various sur­
faces. They don't know the reflectance of the ceiling tile, for example, at 
least so they say. Most of that is just plain laziness. They do know. If they 
can overcome that, they have no problem, as I see it. Those are the only com­
plexities as I see it. 

Voice: Since ESI is known to vary by a factor of two or more for representative 
tasks at the same station, isn't it a difficult metric to use and establish 
as a guideline for a lighting environment, and I direct this to anyone on the 
panel? 

Or. Ross: The only justification at all of the complexity of ESI is that it was 
supposed to be or hypothesized as a model which would predict performance based 
upon its value. 

It turns out that it doesn't do that. In fact, in every bit of evidence that I 
have seen on experimental results demonstrates there is no correlation at all, 
or at least if there is, it is very, very sparse. 

Therefore, there is no need to go, in my mind, with the complexity of calculating 
ESI. It is completely unjustified. I think it is almost irrelevant, and the 
fact that it varies so dramatically from location to location and from target to 
target and from viewing angle to viewing angle and for every bit of geometry 
involved, in my mind, makes it a very poor criterion, particularly coupled with 
the fact that it doesn't do what it was originally created to do. 

Mr. Jewell: I think the morning's discussion has been extraordinarily important in 
terms of design. I would support almost everything that has been said on that 
basis. 
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I would, however, caution those in the room who are here observing this day and 
a half with respect to conservation, which is, of course, an important issue to 
me. Yesterday, as you know, some of us felt that there was curtailment. So we 
are very concerned about daytime lighting tricks. 

I think it is important to remember that one saves energy in lighting systemS 
by turning them off. I would counsel you that we may debate levels endlessly, 
but I would counsel you that conservation in lighting comes from the control in 
lighting systems in time and that at some point past the determination of these 
kinds of nuances designs must be made, the decisions about the controls of those 
systems. 

Dr. Clear: In line with Don Ross's skepticism on ESI, and I gather the skepticism 
on footcandles, I am a little curious why anyone classifies something as compli­
cated or as detailed as a footcandle level per task instead of just saying we 
don't really know what is qoi~q on so why not just oay you do 3 watts per square 
foot, because that way I won't use too much energy. If you think that you can do 
a job much better, then go do it. 

or. Lewis: The reason that we have to put it into two steps is because there is a 
concern that if we don't, the abuses will be worse than the uncertainties. It is 
as simple as that. 

There is concern within the Society that if no levels at all were specified, then 
more damage would be created than if the levels were specified. 

Mr. Crouch: Mr. Chairman, I guess I need to bring to the attention of everybody that 
IERI has been conducting a research program at universities for the last 35 
years. We have been conducting symposia internationally and attempting to obtain 
the discussion of the scientist!i! from varinn1;1 ("Ountrioo to obta.iu a ~:~ystem ot 
evaluation, including a system of assessment of the lighting necessary for the 
various degrees of performance. That syst~u of assessment is now before the 
Kyoto Conference of the International Commission on.Illumination. 

It has been approved by a 19 to vote of all of the scientists of the various 
countries. our studies of such a system have been going on since 1950. 

I am surprised that some of our panelists haven't mentioned the fact that on 
quantity of illumination alone, we have spent a half million dollars in a series 
of experiments to find out what system is appropriate to assess the illumination 
necessary. 
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10.0 ISSUE NO. 7. "INTEGRATION OF SUBSYSTEMS" 

1 0. 1 WRITTEN STATEMENTS BY PANELISTS 

10.1.1 or. Ross: 1. The principal interaction of an electric lighting subsystem is with 
the overall visual system of the human observer. Too often in the past, the 
only v~riable to be optimized has been lighting intensity. It has been 
repeatedly demonstrated that the demands placed on thl:! t:!l~c.tric lighting 
subsystem are very minimal if proper attention is given to improving other 
portions of the visual system, such as glare, contrast, color, size, and 
viewing angles of objects of 1nterest. 

2. Secondary interactions occur between electric lighting and natural lighting 
~.Y~Lt:!lli~· [oeh :Jhould "be incorpor~tPrl to optimize the visual system, subject 
to the other constra1 nts 1 n the uu i 1 t envi 1·onment. 

3. The major remaining interaction is with the heating, ventilating, and air 
conditioning systems. This relationship is well understood and only becomes 
qu1te complex when the effects of natural lighting are included, and the 
overall human-building environment i!; to bli! optimi?.P.rl. 

10.1.2 Prof. smith: The relationship of associated systems and their impact on the 
design and operation of electric lighting systems. 

Daylighting 

The complexity of daylighting design has significantly increased as it has become 
appropriate to evaluate the design by its energy efficiency and its cost effec-
tiveness. · 

To achieve these goals requires a multiple discipline understanding of the 
concepts and of the ramifications of daylighting design• In almost all cases, 
the Architect, the Illumination Designer, the Electrical Engineer and the Mechan­
ical Engineer will have to make decisions on the sarnl:! issues but at varying 
levels of specificity and with different objectives at stake. In the early 
stages of design, the des1gnl:!r· must have available generalized inforllliltion that 
requires a minimum of computation time to test concepts for feasibility. As the 
design progresses to the work1ng draw·iug stage, the computation requirements 
become more rigorous as the design objectives are achieved. 

Unfortunately, at the present slate of the art, the needed information to make 
many of the necessary decisions is either not available or 1s not in appropriate 
format for use by the professional design team. 

A Daylighting design handbook of acceptable practice should be devel­
oped. This handbook should be formatted to fulfill the needs of the 
disciplines involved and should include needed algorithms for calcula­
tor and computer programs. 

Calculators and Computers 

The programmable calculator and the "smart" terminal are powerful computing tools 
that are now within the budget limitations of even the smallest design office. 
These tools make possible systems analysis that previously was considered too 
laborious and they assure a higher degree of accuracy than was probable by hand 
methods. 

These small computers have numerous applications in lighting design and with 
properly prepared software will enable a desiyut:!r· to explore several design 
options for each situation. The end results should be higher quality lighting 
designs that are also sensitive to other systems. 
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For the designer to use this hardware effectively, programs and input data must 
be readily available and in a format that facilitates the process. 

Data standards for the lighting industry should be established with 
built-in assurances that the data is within acceptable tolerances. 
Also, algorithms and documented programs should be made readily 
available to the designers. 

A concern of mine which is germane to this issue is the tendency for an increas-. 
ing number of designers to become dependent on lighting product manufacturers for 
computer services. I do not mean to infer that these services have had a nega­
tive effect on the quality of lighting designs to date, but rather I am concerned 
that a black box syndrome may develop. If a significant segment of the design 
population begins to accept computer designs without understanding the algorithms 
that were used to produce those designs, a market situation may develop.1;hat is 
unhealthy for both the design profession~ls and the manufacturcr5. 

10.1.3 Mr. sguillace: I am reminded by a friend of mine in the audience that there are 
other Italians other than Anthony and I such as those ending in A, such as 
Yonemura. 

shall define Subsystems of Electric Lighting as·follows:. 

1. Daylight i ng 

2. Task and Ambient Lighting 

3. Lighting Controls 

4. Mechanical Systems Interface 

When a space is studied for lighting purposes, calculation should be made compar­
ing all of these systems in some sort of-combination. Daylighting should be set 
so that artificial lighting is either dimmed or shut off during the daylight 
hours; but this only after interfacing with the mechanical calculations to find 
what the heat loss/heat gain implications are when turning off the electrical 
lighting energy and introducing glass structure to take its place. 

Further, the above calculations should be made only after the mechanical and 
electrical engineers have properly optimized the-efficiency of motors, trans­
formers, feeders, appliances, process loads, etc. and also optimized the power 
factor of all circuits and totally for the building. {Optimization here means 
optimization for energy and life cycle costing for reasonable payback period.) 

It is mY opinion that the electric lighting and envelope of the building do not 
make up the significant users of energy within that building structure (espe­
cially in industrial plants). It seems, therefore, foolish to chase only 5% 
or 10% or 20% of the load when one should chase 50% in all the other building 
components before chasing the last 15% or 20%. One should optimize all systems, 
but first things first; priority is in order. 

The best procedure to-follow, whether for new or existing buildings to be 
remodelled, is to produce an energy audit for all load components in the building. 
Then follow a step-by-step evaluation of all subsystems, i.e.: 

1. Energy audit. 

2. For the large components of energy users, make load profile curves 
so that KW or BTU peaks can be compared on an individual basis 
against each of the individual loads. 

3. Determine from this a feasible way to reduce or shut off loads at 
various times of the day. 
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4. Provide both micro-processor control and manual override. 

5. Use the most efficient and high power factor components possible. 

6. Then check lighting loads in the same manner (profiles) against 
daylighting variations and against the other individual large load 
components. 

7. Decide how to.underwrite proper dimming and/or shutting off of 
lighting loads. 

8. After all this, then write the computer software for computer 
control. 

It bedr·~ ~nphasizing that calc~lation!; for transmission and c1i5t.rihution within 
the building should minimize I R losses from all causes such as large voltage 
drops and low power factor; and further, that lighting, electrical and natural, 
should be based on visibility criteria at least in equal proportion to aesthetic 
criteria. · 

10.1.4 MR. Harrold: In the future we must move away from prescriptive standards, which deal 
only with sub-component performa nee, and begin to ana Jyze the tot a 1 perforrnam.:e 
of a building through the relationships and integration of subsystems. Herein 
should lie the possibility of the design team being able to fully address th~ 
energy usage of a facility, rather than just its power or connected load.limit, 
and therefore being able to design buildings for anticipated use. 

The IES Energy Management Committee this month has begun to in~estigate usage, 
having spent some four or five years coming to grips with the budgeting procedure 
for power, as developed for the ASHRAE 90-75 and proposed 100 ser1es standards. 
With a thorough knowledge of how to calculate limits, we can now look for the 
methodology of creating a true energy performance set of criteria for lighting, 
suitable for integration with other building factors in determining usage 
patterns. 

' 
In order to create such an energy budget for lighting. as opposed to a power 
limit, and especially differing from the oversimplified single number watts per 
:square foot types of 1 imit!; adopted by some stat~;>s, wP. must include contributions 
from daylighting and consider the use of controls for improved operating 
schedules. 

Such effective interaction of subsystems for lighting should result in optimizing 
the operation not only of individual luminaires, or groups of lighting components 
in one area, but through the balance of electric lighting with daylighting and 
HVAC systems, the reduction of peak d~mand for that facility. 

In addition, energy management through total building performance computer 
programs should be an increasing trend as more large industrial plants, some 
stores and office buildings are made aware of the multiplicity of systems options 
and the monitored benefits become apparent. Small programmable units may control 
lighting, air conditioning, heaters, freezers etc., while larger energy manage­
ment system computers are capable of monitoring and controlling system power 
requirements to reduce total energy consumption and keep demand within a desired 
1 i mit. 

The daylighting input is going to be a very valuable contribution to whatever we 
do in terms of an energy budget procedure. I would encourage and urge if any of 
you have any daylighting studies, please pass the information along because we 
need it desperately. 

Again, Neil DeKoker made some mention yesterday of GM utilizing those kinds -& 

systems as many other large individual users are doing. I think one of the !r 
panelists ~de mention of the fact that we need to be careful of relying on 
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computers and I would wholeheartedly support that. We can't rely totally on the 
machine. There is a lot of human input that still needs to be evaluated. 

Mr. Cornish: Thank you, Rita. As you say, there seems to be a fair amount of 
consensus on this subject by the panel. I would ask the members of the audience, 
the auditors, to put their questions in to the readers and I would open up the 
subject for debate amongst the panelists. 

10.2 PANEL DISCUSSION 

Dr. Ross: There seems to be a good deal of agreement between the panelists on this 
particular subject. I don't think anyone would ~ke exception to what was said. 
The way of the future is integration of systems in the buildings. I am sorry 
that the illuminating engineers in Great Britain feel put upon by being put in 
that group. We sort of welcome it here, I believ·e. 

Rit:~, if I could maybe to.ke issue wlth you a lietle bit on one of the things you 
said regarding watts per square foot. It reminded me something of a parable 
because our differences of op1n1on were made clear yesterday, I suppose, but I am 
reminded of a parable that some of you might have heard me express before. 

In olden days in Russia when they wanted to take the cow to market, it was 
customary to weigh it. The procedure went somewhat like this. They would take 
an ax and.put it up in the arc of a tree with the sharp edge upright and put a 
beam across it. From one end they would drop a rope with a sling in which to put 
the cow and from the other end they would drop a rope from a platform. Then they 
would gradually take this platform and fill it with rocks until they got an even 
balance. Then all they had to do was to estimate the weight of the rocks. 

It seems to me that the procedure in ASHRAE 90-75 does somewhat that kind of 
thing. First you eatitru:~t.e the lighting levels required for a task that you are 
not really sure of. Secondly, you estimate or prescribe the number of square 
feet that this task is supposed to occupy, and thirdly, you multiply it by a 
number called coefficient of utilization, which has as a result no relationship 
to task lighting, and get a number. Then you .crank.these things through a very 
laborious process into watts per square foot, which you feel is more representa­
tive of the right watts per square foot. 

My approach is simply to estimate the watts per square foot based upon the exper­
ience of various kinds of buildings. I guess that is our major difference. 

Ms. Harrold: The only thing that we feel, and this is the fundamental difference, 
is that our particular IES procedure results in a watts-per-square foot limit, 
which is based on sound criteria. It is probably the best method we know to 
attack the problem at the moment, rather than somebody just saying that a certain 
watts per square foot is appropriate. 

Mr. Frye: I am not sure if I am just being continuously misunderstood or misquoted, 
but I never said it was a bad thing that the IES was necessarily going to be a 
member of the CIBS. All I said in my reserved judgment was that there were some 
doubts by other people in the community in the UK that this might destroy the 
importance of lighting as such. . .. 

Mr. Squillace: All of us have mentioned this energy thing. There is probably some­
thing else we ought to look at. We should not lose sight of the fact that there 
is, after all, some aesthetics and artistry that goes into this thing. We have 
been talking of vision, disability, criteria, geometry and all of the rest of it, 
and optimizing on all of these things. 

Obviously the designer should use his or her sense of artistry to bring to bear 
for the client. They are working for a solution that is suitable to the aesthe­
tic sense and the artistic sense. That has to be right in here. No question 
about it. 
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Saul Goldin kids me about my ancestry and their artistry. Let me say it is built 
into every fiber of my being. I do like good music and I like good art. That 
has to be factored into this equation. 

I don't know if that will waste any energy. I am not sure. I think it could be 
optimized just like all of our systems. 

So, as another factor, and I had tour facton; lu my diacuooion, which <U:'P nny­
lighting, task lighting, ambient lighting controls, economical subsystems inter­
face, and--there should be another--aesthetic and artistic interface. 

Mr. Clark: May I just mention once more acoustics as one aspect of the environment. 
Nobody seems to have touched on it though we discussed it briefly yesterday. 

Commenting on the Brieish situa.Lluii, I have always foum1 it-. quite ili.t~rest:ing 
that they have in their lighting code reference to the so-called deep plan 
office. I have not been able to determine that we use the term architecturally 
in North America. If you look at the recommended illuminances there is a sepa­
rate recommendation pertaining to deep plan offices calling for a basic in· ser­
Vice illumltiance of 750 lux. From !11y Rr..itish friends I have determined that 
thic concept r~lates to the distance of the inner wall from the window wall. 
·It follows that there is an assumption of daylight availability in addition tu 
the 750 lux. In our own case we do not suggest whether the levels should be 
achieved by completely electrical lighting or completely by daylighting or by 
some combination. 

A final point relat·es to the IES versus CIBS in the United Kingdom. From my own 
close relationship with a number of the people who were active in the British 
IES, including George Cole, the former secretary, I have learned that there is 
concern that since there is not an active academic backup for lighting the need 
for concent:ration of attention to this discipline may be lost in the integration 
into CIBS. While it may work out fine I think that is the essence of their 
concern. 

10.3 WRITTEN QUESTIONS/COMMENTS BY AUDITORS 

10.3.1 Mr. Goldin: For.daylighting data, check IES journal, November issue, year of 1914. 

Ms. Harrold: May I ask Mr. Goldin to send me a copy. 

Mr. Goldin: we are fortunalt! Lu have the entire libr;;~.cy nf the IES. I started from 
the first volume. 

10.3.2 Mr. Burkhardt: Would the IES approve easy-to-use approximations which could provide 
for daylighting for insertion into this 90-75 standard? 

Prof. Smith: I believe there is very much of a need for this. I have read our most 
recent publications on daylighting. I find that the architect cannot relate to 
them and, yet, ·the architect is the basic person making the decisions about day­
lighting. The ·architects are the ones who decide what and where the windows are, 
what shape and kind of glass goes in them. I believe they are the key persons in 
the daylighting design. They need simplified information because at the concep­
tual stage they don't have time for large computations. However, I hope it is 
fairly accurate, fairly simplified information. 

Ms. Harrold: I think one of the important words in that statement, and not just 
relevant to daylighting, is the word "simplified". Whenever we have a data 
bank, we accumulate information. If we don't take that, we the independents, 
we IES, or whoever, to translate forth~ end user, I don't think that we have 
anything at all. If we just put out the bare research data without some kind 
of interpretation, we will be in trouble. 
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Unfortunately, for the uneducated layman type of person or practitioner, we have 
not really done very much of a job. We are only SO percent on our way in 
creating useful information. 

Mr. Frye: I don't know, but I suspect that I am the newcomer to the lighting indus­
try. I would like to re-endorse what Rita has said. It is amazingly difficult 
to begin to understand what is going on in the lighting industry when you first 
come into it. It is very complicated. There is a lot of interpretation going 
on. It is very hard to understand the simplest things. This is something that 
is truly missing. 

Mr. Amick: A question from yesterday morning that we didn't get to from Morgan 
Christiansen. It may be applicable here. 

10.3.3 Mr. Christiansen: Because of the lighting system to some extent affects the entire 
electrical industry, to what-extent does the IES cooperate with other engineering 
societies? 

Mr. Cornish: I suggest that the technical vice president of the Society be the 
appropriate person to answer that question. 

Mr. Squillace: I will do my best, George. 

We do interface and do so very strongly and for a lot of reasons with ASHRAE, 
obviously. We have not only interest in ASHRAE 90-75 but ASHRAE has been thrown 
into the lighting bullpen. We must work together on the problems that are there. 
We are doing a lot of interfacing there. 

As a result of codes and budgets--well, mainly energy--we will be interfacing, I 
am sure, with IEEE. We have not done too much interfacing with electrical engi­
neers excepr as individual membeL·~. We have, of course, worked with them, and 
the o£fice or staff in New York has kept in touch all of the time. But we are 
just beginning to come to grips together with working out some of the problems 
that are concerning us about energy. I don't know that there has been any inter­
facing other than the standards-making body like ANSI and NEMA and the rest of 
them--which are not societies in a sense. IEEE and ASHRAE, I am sure, have. 
Perhaps the staff can help us on that, too. 

Mr. Cornish: We will get that when we go to the discussion from the audience, 
Mr. Squillace. 

10.3.4 Mr. Kahn: Don't overestimate the value of daylighting. Its quality varies too 
widely and it in itself can diminish the value of interior lighting quality 
because of the brightness differences. 

Ms. Harrold; Absolutely, agreed. No contest with that statement, but it' is a factor 
that we must look at in creating an energy budget. 

10.3.5 Mr. Berman: Is daylight given any energy credit in ASHRAE 90-75? 

Mr. Squillace: Not that I know of. Don, maybe you want to--

Dr. Ross: I don't believe it is in 90-75 as far as the lighting portion of 90-75 is 
concerned. There are some proposed energy codes coming up that do consider day­
lighting as a portion of them. I think it could be interpreted in 90-75. 

Prof. Smith: That's correct. It is not addressed in 90-75. I also want to point 
out that it is not addressed in the Calendar which has been or is a DoE-1, which 
is a large computer program that is used--supposedly going to be used in support 
of the members' program. It doesn't recognize daylighting either. 

Mr. Clark: It is a 90-75 in one context. If you have a situation, and I say can be, 
if you have a situation where you have daylight at all times and you don't have 
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to meet non-daylight circumstances, okay. The difficulty is that since 90-75 
doesn't address energy, it addresses power. There is no way to reflect the cycle 
of usage, the profile of usage in there at the moment. That is the issue in 
that. 

10.3.6 Dr. Clear: How do occupants respond in artificial lighting in response to changes in 
daylight levels? 

Mr. Amick: I assume perhaps meaning how do you design, as daylight levels change, 
you change the artificial lighting also. It has been covered in a recent LD&A 
article. 

Mr. Frye: I don't know how many such factories there are in the States, but I saw a 
whnl,P. factQ:!='V in an office block in West Germany. There was a balance by having 
shutter:~:~ uutside of the win,;inwR. T.tiey Kep~ a ~.:uueLa.r.t level with npt-i r.ill equip­
ment aensors. 

I personally found it very irritating eve~ time I was trying to make a statement 
to find that the shutters eame down in mid-sentence. 

In terms of maintaining levels, I wonder if there is anything similar to this 
being carried out in the United staees. C!:!LLtd.nly it. would be or .i.nterest. 

Dr. Ross: I think the other approach has been tried here on several occasions. That 
is photoelectrically controlling the electric lighting system to try to maintain 
a better balance. 

Mr. Frye: I suppose the results are good or bad? 

or. Ross: Most of the systems I have seen have been disabled. 

10.3.7 Mr. Waldbauer: None of you differentiated between connected load and energy usage. 
Are not the use of individual controls basic to task-ambient systems to gain 
minimum kilowatt hours? 

M~. Clark; I would lik~ ~o take exception to Walt's comment that none of us has 
addressed this point. 

This has been my persistent comment on several occasions, when addressiny energy, 
as opposed to power, we would have an opportunity to do it. Until we do, it is 
cll.£ficult t.o weigh thoF.OP. :l.nto the equation. 

Prof. Smith: I think it has 'been mentioned several times. This is where we are 
right now. The energy management committee under Rita's direction is just now 
launching into this particular area. I know it seems to take a long time to 
get EMS-1, and EMS-4 out. 

As you know, we are a totally voluntary organization. It does take time. Now 
we are launching into the energy area, so I certainly hope that we will be 
successful. 

Mr. Amick: Two questions both from Myron Kahn for Steve. 

10.3.8 Mr. Kahn: First, who is this artistic designer you talk about. The engineer or the 
architect? 

Mr. Squillace: It is truly artistic and is indeed a derivative of an area of Italy. 
He has his feet on the ground and he knows how to interpret peoples' feelings, 
make subjective innuendoes of people and design for them. 

All kidding aside, there is a relationship that grows between clients and engi­
neers and architects because there is a lot of repeat business done with people 
and certainly they begin to understand the client's facets, the client's desires, 
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and the people who work for the client are somehow interfaced with the client. 
When that happens, there is more than just the business of understanding the 
science and its genesis. There is more than just numbers. You have the factor 
in there of some sort of human understanding of the other person and that is what 
I am talking about. 

I don't know if it is the architect or the engineer~ Maybe it is both in many, 
many cases. 

Mr. Amick: There is the second one. 

10.3.9 Mr. Kahn: If you give an owner an alternative between aesthetics in the working 
environment, or functional lighting, and aesthetics cost him double--like 
$100,000 extra in electricity each year--you know there will be one choice; 
namely, function. 

Mr. Squillaoc• That is right. r think you are going to an extreme there. I don't 
think that i~ the way it would turn out most of the time. But if it did, the 
owner makes that decision. I think again it is up to the profession to point 
out what he or she believes are pertinent to the solution at hand, the needs of 
the client. If the client wishes to decline, fine. You have at least done your 
job. 

10.3.10 Or. Berman: How can an existing building with an existing lighting system be moved 
to respond effectively to time of day, kilowatt hour rate? I am assuming he 
assumes there are different kilowatt hour rates for the different times of the 
day. 

Mr. Squillace: Sam, I .think what your meaning is, and you correct me if I am wrong, 
there may be differences between valley hours and pea~ hours ln the rate that 
the utility chary~~? 

or. Berman: Supposing the utility moves the time of day pricing and you have an 
existing building with an existing lighting system. How can you effectively move 
that so that you give the building owner or the·manager a system which will be 
economical? 

Mr. Squillace: I suppose that one starts by looking at the profile curves of the 
load itself as well as the profile curves of cost versus the kilowatt hour, to 
see where the peaks and valleys are so that one can phase the lowest cost for 
the highest wage in accordance·with utility commission rules. To do that of 
course one may need some instrumentation. Maybe putting on some recording meters 
in order to get a full cycle of use, hopefully for all four seasons. That is the 
approach that we use. 

As a matter of fact, we are doing a job for one of our clients right now doing 
exactly like that. We have put on the recording instruments. We are going to be 
mi~ing kilowatt demand and kilowatt hours and several other factors, the power 
factor and some other things, where we can predict what is going on for the next 
three months and then we can see how that compares with a lot of things and not 
just the rate structure. 

Dr. Ross: I don't know why Steve should have a corner on these ethnic stories. I 
was reading in the Wall street Journal appropos of what we are talking about 
here, that with the advent of the new Polish Pope with his rather keen intellect, 
that Polish jokes are now going out of vogue and are being replaced with American 
jokes. 

The story asks how many Americans does it takes to change a light bulb? The 
answer is five; one to turn the bulb and four to make an environmental impact 
statement. 
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The answer to your question. I think unnecessary lighting shouldn't be installer 
at all. If the electric rates go up during a certain period of time in the day, 
the object should be to keep the demand down during that particular time. This 
should make the use of daylighting a lot more economical than it is at the pre­
sent time and the additional controls required would be more cost effective. 

Prof. Smith: Finally it has arrived. I agree totally with Don. If I were estab­
lishin~ n hiP.r.archy a~ liqhting design priorities, the power companies.need for 
demand control would be at the very bottom of that hierarcfiy, the J:f:!c:u,;uu Leing 
very basic. There are many other things that we can do that have a greater 
impact on the electrical demand of the building, and if our lighting system 
is designed properly, then we need every bit of that light at that point in 
time. We better cut down on the ventilation rather than reduce the productivity 
of the people in the space. 

10.3.12 Dr. Ventre: The architecture profession'was the origlnal integrator of subsystems 
but evolution of subsystems specialists has out.run integrating methods. Thus, 
construction management, specification writers and interior design hBve "spun 
off" to their own groups. Is it inevitable that more piec.ise knowledge of 
experts will pull things further apart? 

Prof. smith: I cdn tell you that in t.he C::olleqe of JU"chi tecture at the University of 
Illinois, we recognized this problem. Next year we ar~ asking the practitioners 
throughout the State of Illinois and in the general area to advise us how we can 
improve our educational offering at the University so that they can deal better 
with the subsystems approach. It is very complex. 

All I can say is that we recognize the need to treat this area. How we are going 
to do it, we will just have .to wait and see. 

Mr. Squillace: I think, Dr. Ventre, you are right. There will be a tendency to 
pull things even still further apart. I think it behooves the architect and the 
structure of the schools, as Bob mentioned, to recognize that and become the 
coordinator. I still feel that the architect could be the coordinator of all of 
those systems. Whether she or he will be or not remains to be seen. Obviously 
it depends on the personality. A strong architect could do that, not say that 
they would understand and be able to dt:!al with all of these things, but certainly 
they could be the conductor. Toscanini could not play e·very instrument in the 
orchestra, but he sure as hell knew when somebody wa~ off-tunc. 

Mr~ Amick: Dr. Ventre, as part of the same question, says: 

one way to integrate environmental qualities is to trace the interdependencies of 
environmental attributes. 

Prof. Smith: I guess I am going to be the brave one. What bothers me is that I am 
afraid I am not always like this. 

It is a very complex list. We can start out about anything, the color of the 
_fluorescent light'ing, to the perception of the temperature within the space. We 
can go on and on. 

Am I misreading the question? 

Mr. Amick: No. 

10.3.13 Mr. Atkinson: How many watts per square foot can you spare for esthetics? Then he 
has a little parenthetical phrase here, "Italian or otherwise." 

Mr. Unglert: Steve, if I can have just one minute. Don, it takes fewer Italians to 
· change a light bulb compared to other kinds of people. It only takes two, one to 
call the electrician and one to mix the Martini. 
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Mr. Squillace: Russ, I suppose that the watts per square.foot to be allowed for 
aesthetics is obviously an unknown quantity. I don't think anybody is qualified 
to say how much we allow. 

It seems to me there is that human need to see what we psychological feel is good 
or pleasant for us, it is pleasurable, whatever the words are, and if that gains 
you-- I can't see be sure,that that doesn't gain us some productivity, too--but 
until we know what those answers are and obviously some of the work that 
or. Flynn and Fox in England have done or started at least can start to l~ad to 
that. 

I don't know that we are going to be able to quantify it like some of the other 
terms, but certainly we can make an approach. 

Ms. Harrold: I am not sure from what basis Russ is asking the question. If you are 
talking about watts per square foot derived from a calculation for a power 
budget, I would like to stress and underline the fact that EMS-1 and EMS-4 could 
not have been developed as design tools. They are very simply calculation proce­
dures to arrive at a limit beyond which the designer must not go when he does the 
design. 

The calculation does not have anything whatsoever to do with selecting luminaries 
that are going to be used in the end design, or selecting light sources that are 
going to be used in the end design or in any of those parameters. 

What the designer then does with that limit is up to them. He could do one space 
entirely with a very efficient incandescent system if that is his choice because 
aesthetics are important. As long as his building budget is not ~xceeded then 
his design choices are open-ended. 

Mr. Fr~: 1 thihk we are asking a question that is asked and answered in apples and 
oranges. Aesthetics can't be calculated in watts per square foot. 

I think the question needs to be answered not in apples or oranges, but answered 
in melons. The object of that is very simple. Do you prefer democracies or do 
you prefer a socialist system? Do you prefer a·controlled state where everything 
is to a rigid standard or not? 

In that sense there is a degree of freedom to be able to incorporate some 
aesthetics standards within the building. 

Prof. Smith: I believe it is easy to infer, if you study John Flynn's work, that in 
fact you can reduce the illuminance level and maintain productivity while you. 
are enhancing the space that would lead to an actual overwattage in the space. 
That takes a little bit of inference. I am not trying to quote John on that, but 
trying to extrapolate from his research in an applied fashion. · 

10.3.14 Mr. Kahn: You commented on the use of Squillace's calculation system. You might 
have been referring to your comment about justifying ESI calculations. I don't 
know whether you referred to lumen 2. I don't think you referred to that word. 

Mr. Amick: Mr. Kahn says, was your comment baAed on ·aesthetic or engineering 
considerations? 

Dr. Ross: I really don't understand the question. 

Mr. Amick: The only calculation system I believe· that you mentioned had to do with 
calculating ESI? 

Dr. Ross: That's right. I said it was a very complex calculation. 
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10.3.15 Mr. Kahn: If 90-75 does not address itself to energy conservation, since it's a 
power budget, how come DoE recommends it for adoption as a state energy code 
for conservation of lighting? 

Mr. Clark: The history of ASHRAE 90-75 goes back to the Bureau of Standards. In 
February of 1974 the Bureau released a document, the number of which I can't 
remember, which was eventually passed along to ASHRAE for further development 
and consensus treatment. I can recall that about three days before the Bureau 
was to finalize this document John Kaufman, Bill Tao, Frank Coda and I were at 
the Bureau where we struggled with the notion of energy versus power. We were 
unable, however, to determine how to make the architect and engineer designing 
the building responsible for its usage. This is what one gets involved with in 
new construction. 

We are still struggling to find an answ~r. As some of you know the BEPS 
(Building Energy Performance Standards) proposal is expected to make an attempt. 

Faced with this difficulty we had to move to a power concept at the NBS meeting 
which I referred to and it has been continued in the 90-75 document. 

Nonetheless, we are still arguing, discussing and suggesting to DOE ~hat for 
existing buildings we have "another ball game". We ought to seriouoly con:oider 
the use of kilowatt hour constraints rather than wattage constraints. 

Mr. Kahn: It is recommended to save energy. 

10.3.16 Mr. Waldbauer: What is your definition of a reasonable payback period? 

Mr. Squillace: That depends on the client. Everyone has a different way of doing 
it. It depends on the system, too, I suppose, to a great extent. ~t least we 
found that to be true. 

I have seen payback periods ranging from three or five years or as much as 40. 
So it depends on the system, the client, the way they write things off, their 
capitalization, their interest rates and other things. I don't know what it is. 
It depends. 

Mr. Cornisha The government sometimes look to a hundred years, don't they. 

Mr. Squillace: That's right. 

10.4 ORAL QUESTIONS/COMMENTS BY AUDITORS 

Mr. Fisher: A quick comment about some additional liaison, communication with other 
technical societies. Steve mentioned the ASHRAE, of course, and the IEEE. But 
in the Washington scene, we have four representatives with two different groups 
down there in liaison with other technical committees or technical societies. 

There is the Research Corporation of AIA, the work that they did, and there is 
also Architectural Engineering in the Federal Energy Agency. 

I think those groups, liaison groups, did a lot of work in inputting things 
appropriate in the organization. 

Then, the president of the Illuminating Engineering Society does have quite a 
number of functions with many other professional· groups, with technical groups 
in the year, I rather imagine that you are going to see more contact with the AIA 
in the coming year, with John Quinn, as the president of that. 

Dr. Atkinson: This is a comment to Michael Frye. I think you hit the nail on the 
head, Mike. The term that comes across which hadn't been used very frequently by 
the panel is "quality of life." 

122 



Quality of life in the United States, five or seven years ago, was big eight­
cylinder automobiles, driving around and eating up gasoline. Quality of life is 
changing. Is it going to change in lighting as well? That is the big question 
when facing aesthetics. How many watts per square foot or whatever metric that 
you are going to use can you afford to put into aesthetics--and aesthetics is 
going to cost you no matter what. You are going to give up something in terms 
of energy to get the kind of aesthetics that the designers want. 

Mr. Frye: I think that is right. I think this whole issue is about what do people 
want and what is the philosophy. I think the reality of what people want or are 
demanding is changing very substantially. 

The answers that are correct today may not be correct tomorrow. I think we want 
,dynamic systems and dynamic interrelationships to satisfy what is wanted in the 
outside real world as opposed to what is the solution for just today. 

Mr. Squillace: There is no quest.inn that acotheti.:;~:~ costs watts and is going to cost 
us some money and decrease from some of the other wattage that is left if we 
leave an upper limit. 

It is not only necessary but it is also productive. In our building, for exam­
ple, our company moved from a rented space to a space that they bought and 
remodeled, and it looks, I think, pretty nice for an architect's office. 

There is no question in my mind that the greatest percentage of people, not 
everyone of course, is much happier in that building compared to the one that 
we had before, and they are somewhat more productive. 

Until we put that kind of gauge on it, I don't know that we have any real cost 
that might not get us something better, too. 

Dr. Beck: The first comment is that there are relationships growing between our 
profession, the medical, the hospital profession and AlAS. 

The second one is that windows are a two-way affair. 
for me to look out the window to see it is a nice day. 
important consideration. 

Aesthetically it is great 
I think this deserves 

The third is the aesthetics. I recently had the opportunity or the unfortunate 
opportunity of being with a client who criticized his designer, and his 
designer said, "Who dares criticize Van Gogh?" 

Dr, Clear: I wanted to respond to the response of Dr. Berman's comment on the time 
of day pricing. It is in response to Mr. Smith's and Mr. Ross' response. 

The lighting costs money, obviously. I am somewhat surprised that they did not 
feel that lighting should be sensitive to the cost of electricity because what 
you are doing·is balancing the productivity against its cost. 

Further on, I was particularly surprised with Prof. Smith's comments that he 
did not feel that ventilation, heating and cooling, particularly at a time of 
peak pricing, which is generally the time when the ventilation is being used the 
most and is the hottest outside, that these factors don't affect human productiv­
ity too. In fact, perhaps just as much or even more so than lighting, so you 
might want to respond more to the use of lighting and cooling. 

Prof. Smith: I think you misread me a little bit. I did not say that ventilation 
couldn't affect productivity. What I said was if the lighting was properly 
designed, i.e., it was already at a minimal level, then there were areas where 
greater savings could be achieved to reduce peak demand. 

In other words, I guess, I would rather have a little more odor in the space than 
I would a little less light. That is my contention. 
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I think my productivity would be affected less because I stink than it is because 
I can't see. 

Mr. Goldin: I don't understand this discussion about aesthetics. If the purpose of 
life is not aesthetics, then I don't know what the purpose is of life. There is 
an awful lot of confusion about what the answer is, all of these fruits that you 
were describing a moment ago -- all of that sort of thing. The question that was 
asked about specialization is the critical question that we have to deal with as 
a society. 

Specialization in the United States, which has made us a great and productive 
country, has also caused us problems of narrow vision. It is that narrow vision 
where we are at. If this meeting is for the purpose of extracting more relevancy 
of ~he work of this society, then we have to make some definitions. 

We have been talking about responsibility and irrespol'u!libility--quac'k:a and 
prayers, knowledge by education, experience and all of this stuff, and knowledge 
by virtue of a half-minute course in some interior design school and you are a 
lighting designer. 

Take this room, which has been referred to; you notice it is all in the eyes .of 
the beholder. If you can see this through my eyes. 

Dr. Ross: I want to respond to Saul Goldin's comments on aesthetics. We should 
realize that there are many ways to create pleasant atmospheres, and those that 
use energy ought to be looked at as being less desirable. You can put color in 
a space and.do a lot of things that use available lighting, otherwise needed for 
performance, to create a mood, without creating aesthetic details that in and of 
themselves just waste energy. In other words it might be possible with a little 
creativity to get the aesthetic effects of lighting without necessarily adding 
more energy. 

Should it be necessary to save energy by curtailing our use of things, we can do 
with lower levels of lighting than what we might normally design for, particU­
larly when the lighting is to be used for short periods of time, and changing 
u.otiviti'!'s. 

It depon<lw O!" t'.he rel;~,tive perception of these needs. Maybe in California they 
are thinking of energy savings techniques today, but they wouldn't hiLV~ consid­
ered them several years ago. 

Mr. Hart: I don't agree that the aesthetic cori.Sider<&t.lons n~ecooarily wlll incr4;!ase 
the load. When display windows went from the extremes from above and below to a 
couple of spots, the aesthetics improved the load going down. 

When the interior or merchandising areas started to be exposed with displays and 
with counters with the general level lowered, the aesthetics improved, the load 
went down. I just want to counter the thought that it has to cause more. 

Prof. Smith: Right. 

Mr. Frye: That is absolutely true. You can achieve both. ~at is a crucial point. 

Ms. Harrold: I wholeheartedly support that last comment. I am just surprised that 
most of the discussion before seems to really be divorcing aesthetics from a 
function of lighting• Who is to say that aesthetics is not a prime factor in 
the function of a very particular space? It doesn't mean that you cannot have 
one without the other. 

Mr. Florence: Many people have talked about the watts for aesthetics. I too 
believe that you simply cannot accept them because after all, what we are really 
trying to do, in much lighting, say lighting for business, or the artist's light­
ing, is to provide a productive environment. 
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So the aesthetic part of it, the lighting part of it, affects our psyches and 
that in turn affects productivity. A case in point might be task lighting by 
getting rid of a whole wash of intense lighting all over a space and creating 
local, focal glow at the task. We made the task and the task environment more 
attractive to people. I think that is the possibility. Also, I would comment 
on this question of integration of subsystems. I wasn't quite sure of what 
subsystems we were talking about. Is our electric lighting a subsystem of the 
building, or are we talking about subsystems of electric lighting? 

Surely we can't classify the daylighting as a subsystem there. But the inte­
gration of simple things, like the lighting with the ceiling and lighting with 
the acoustics and the lighting with the air is a very difficult thing in practi­
cal commercial practice. I think it is up to the architect. Somebody has to 
coordinate these things. 

Mr. Cornish: Mr. Florence, you are running well over your time. Sorry, 
hard for a designer of equipnent "to define who the other people are. 
a plea to the architect accordingly. Thank you. 

It is very 
So that· is 

Ms. Harrold: I agree with you. I think most of us on the panel had trouble trying 
to decide what some of these topic descriptions really meant. I think most of 
us really attack it from the standpoint of lighting as being a subsystem of the 
building and not subsystems within the lighting. 

Prof. Smith: I agree with that. I look to the total building as being the system. 
I want to make one comment about the aesthetics. 

I graded a student's paper down rather severely one time because the student 
chose high color rendition lamps, the delux type as opposed to the more efficient 
warm white lamps. When he came in to discuss the low grade, he said, w~ll, the 
reason I did it was that 1 want~d to have all of the girls look nice. So this 
is a drafting room, you see, and you can't justify that type of energy waste. 

It's not to say that I am against aesthetics or good-looking girls. It's just 
that is an inappropriate use of energy in the drafting room, is the way I defined 
it •. 

Dr. Ventre: I proposed in my question, I might say, that the methods of specializa­
tion were outrunning the methods of integration. The response, mostly from 
Mr. Squillace, was that leadership--and charismatic leadership when he cites 
Toscanini--is what is required to pull this together. Charisma is not liberally 
sprinkled through society. 

It is arguable whether you can run a society with the liberal sprinkling of 
charisma. Does the panel feel that we should wait for charismatic leadership; 
and what do we do when there is no charisma around? 

Are there more practicable and tractable issues that could be looked at, as may 
be beginning in Illinois on integration of systems? 

Mr. Frye: That is a very difficult issue. How do you bring a complex sort of thing 
together like this. There is a trend that might be interesting that we were 
beginning to pick up in Europe where in Germany in particular they are beginning 
to suggest that the best plac~ -- I am sure you won't mind hearing it, but you 
have far more lighting designers and consultants here, than we have as a propor­
tion, in Europe. 

The lighting designers and consultants should be more closely linked to the 
lighting fitting and light source manufacturers so that the architect would only 
have one person to deal with, perhaps, in that role. 

I am not saying that that·is a good thing, but that is certainly one of the 
trends that we are seeing there. 
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Prof. Smith: I address this briefly. I believe that even an engineer like myself 
agrees that the architect should be the synthesizer of building processes. It 
has to be somewhere and I believe that person is best equipped. If you realized 
how many pressures there are in the architectural faculty to teach so many 
different complex issues, why there is illumination, right .down the line. The 
list is endless. 

I believe that we will make a stab at it. One thing that the independents can 
do to help is what I listed in my paper here--give us guidelines, things usable 
by the architects. 

Much of our time is spent trying to extrapolate the architecturally usable'infor­
mation from very complex documents that the engineer has. 

Dr. Ross: As you look arounct eo the u~any building~;~ you ae:e, you can tell we ~:re not 
doing a very good job. Some of them are excellent but many building& you see, 

·you can tell we are not doing a very good job. Some of them are excellent but 
many of them are neither functional in terms of performance, or appealing to look 
at. 

One of the things that has happened tha·t distorts the picture of the architec­
tural leadership in the field is that for a b1l.i.lding today, at least for any 
complex modern buildings, about 80 percent of the cost is related to those fields 
properly taught in engineering schools. I am talking now about the structure, 
the mechanical systems --

Dr. Ventre: Of the first cost or of the life cycle cost? 

Dr. Ross: The first cost. Perhaps the life cycle cost gets to a higher percentage 
tltan that. 

Dr. Ventre: We can talk about that some more. 

Dr. Ross: You should consider the structure, the elevators, power systems, the 
lighting, the heating ventilating, air conditioning, fire safety, controls, 
etc.--all nf which are dealt with by engineering disciplines. 

So it beoome~ ni.fficult for the architect, trained improperly as he has been 
historically, to get a handle on the overall sYS'Cems, b:. undcrotand thF.'!m, and 
be able to keep them all in a little bag with a string around it. 

Mr. Cahaega: In regards of how people are affected by uaylighting. we have two 
buildings. It has four sides with windows. It runs east and west. In both 
cases, we ended with a conclusion that it wasn't of good footcandle value level. 
It was mostly the psychological feeling that the day was getting over a period of 
working time. 

Mr. Clark: A quick comment on Pablo's opening comment relating to .the fact that the 
architects didn't make the judgment relative to the lighting levels. That is 
what I think we have been saying for a long time. It isn't the illuminance that 
is the determinant on a subjective basis as to the space. It is the other 
factors in the space on which the architect makes his subjective appraisals. 

Mr. Brandston: I think on the issue of aesthetics, the judgment I think must be left 
with the architect. Until the professional engineering licensing committee 
includes aesthetics and we get some minimum degree of competence there, I think 
it is best left where it lies. 

Mr. Squillace: The first time since I met HowarQ. I disagree with him. If you are 
implying that I have no aesthetic sense, the hell with you. 

Mr· Brandston: Thank you. 

126 



Mr. Kahn: We have been ranging f~om aesthetics to philosophy and engineering and 
vision, many subjects. I've only got sixty seconds, so I've got to talk real 
fast. First of all, I believe that aesthetics is a visual, impressionable area, 
which should be left to the owner and the architect; and I think that the purpose 
of this session is to define the interests of the Illuminating Engineering 
Society, composed primarily of engineers who are concerned with lighting design, 
in view of the current problems we are all facing because of the energy situa­
tion~ If we· relate ourselves to aesthetics, I think that aesthetics becomes·a 
cop-out. You talk aesthetics, Mr. Squillace, yet Mr. Bott of GSA referred to you 
as some kind of technical expert, providing him with engineering calculations on 
the ESI. I'm trying to figure out what you are. Are you the Toscanini you 
earlier referred to or are you an engineering expert? 

Now, George Clark, you talked about ASHRAE 90-75, which under federal law obtains 
access to federal funds for states wishing to build energy departments, and 
states think of ASHRAE 90-75 as an energy conservation measure, which we knoW it 
is not; it is just a power budget. 

If it's·a power budget, shouldn't we advise the federal government, and stop 
giving states money under the National Energy Act for energy conservation? This 
.is the kind of confusion that exists in the federal government today; and DoE 
doesn't know which end is up--they encourage use of federal money and don't 
understand the subject, while we're trying to find a way to define engineering 
principles to conserve energy along with improving vision for building occupants. 

Would Mr. Squillace or Mr. Clark care to give a very brief comment? 

Mr. Clark: I think you made a statement beyond that which I made. I said that the 
ASHRAE 90-75 addresses power rather than energy. I rather see it in energy 
terms. It doesn't mean that it doesn't save energy. 

or. ·clear: I just wanted to add what the other gentleman said about this sprinkling 
of charisma. That doesn't produce great designers or good designers. Is it a 
competent designer or competence that should be sprinkled more liberally rather 
than charisma? 

Mr. Cornish: Thank you very much. 

Letting the architect have the last say on this particular subject, I have an 
editorial comment from Der Scutt.that he sent up to me. He says: 

"I am elated by the pervading attitude of this august group that the architect 
is still assured a place of prominence in this hysterical world." 
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11.0 ISSUE NO. 8. " PROFESSIONAL DEVELOPMENT AND LIGHTING EDUCATION" 

11 • 1 WRITTEN STATEMENTS BY PANELISTS 

11.1.1 Prof. Smith: Higher education's activities, aspirations and needs required.to serve 
the lighting community with progressive, comprehensive educations programs. 

In preparing for this paper, I followed the usual procedure by first conducting 
a literature search. We, at the University of Illinois, are fortunate to have a 
·computerized search capability; so, I- asked .for a ten-year search of two well­
known Indexes, the Engineering. Index and ERIC. 

The ERIC Data Base Educational Resource Information Center identified 1,586 
paper& written ~ince 1969 on the subject of engineering education--but not one 
ot the papers responded to the keywords of the i'l'lumfnatlny, illumination or · 
lighting. The search of the Engineering Index was only slightly more productive 
with a total of thirteen papers, eight of which turned out to either be in a 
foreign 1 anguage or to be inappropriate. 

I am sure that most of you are fully aware of the measure of success in 
academia--publications, research, public service and teaching. In reality, the 
publications and research are the catalysts that cause and maintain the activi­
ties in public service and teaching. 

Lack of publications on illumination studies points to the possibility 
of serious problems in academia that serves the lighting industry. 

State of the Art 

In order to g1ve val1d1ty to a statement on "state of the art" of illumination 
studies, a survey was conducted with nine schools responding. (A copy of the 
survey form and summary of responses 1s attached.) The following are my 
reactions to the responses: 

1. The courses offered are limited in scope and _do not provide 
comprehensive coverage of the subject. 

2. The vast majority of the students are in architecture curriculums •. 

3. There is a need for more and better educational materials (texts, 
computer programs. visual aids, etc.) 

4. The schools need test equipment, demonstration packages and 
financial help. 

5. There is only a limited number of continuing education programs. 

- 6. The faculty perceives there is a need for advanced training. 

A program needs to be deve 1 oped to i dent·; fy a 11 the schoo 1 s offering 
courses in illuminat1on studies and the faculty teaching those courses 
in order to facilitate the exchange of ideas and research. 

Student Involvement and Support 

We in the lighting industry, are one of the few major groups that do not have 
a strong-student recognition program. 

Although it is only one of many possible activities, in order to demonstrate 
our sincere support for the student-related endeavors, the Department of Archi­
tecture, University of Illinois, volunteers to provide in-house support to coor­
dinate a student design competition to be conducted during the 1979-80 school 
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year. We invite interested parties to contact the author of this paper. and 
indicate their willingness to support this endeavor and give their thoughts on 
its structure. 

·· ,Academic Aspirations 
I .' 'I 
For the lighting community to attain a high level of respectability, there must 

. ·be appropriate degree programs. There are, at present, many graduates of former 
programs, such as was conducted at the University of Illinois, that are now hold­
ing high level positions throughout the industry; but, the universities ·are not 
graduating the necessary replacements. I believe the lighting community should 
indicate its recognition of the need and its willingness to support academic 
programs • 

. It is my personal opinion that five geographically located universities· should be 
designated to offer a Master's of Science in Illumination. The prerequisite 
would be a Bachelor's Degree in either Archttecture of Engineering with desig­
nated prerequisite courses in each,discipline. 

This arrangement would provide the balance of arts and science that is essential 
to the illumination designer and would assure the graduates of qualifying for 
.r.egistration as either an architect or enginee.r. I further believe that one of 
these schools should have a Doctoral Program. 

Although I believe the new degree program should be our ultimate goal, the desir­
able educational. objective can be achieved within the present degree. structure. 

For a program of revitalization to take place, it will be necessary for the 
lighting community to provide financial support. It is my estimate that from 
$250,000 to $500,000 ·q .vear for a period of ten Years would be required with 
the larger amount being necessary if the new degree. program is desirable. 

Academic Needs 

The credibility and vitality of an academic program is measured largely on its 
ability to attract research activities. ·Those outside the educational system 
ofteri fail to realize the only opportunity for an educational program to prosper 
is through research funding or direct grants. With outside funding, the faculty 
can participate in professional activities, tests and demonstration equipment 
can be purchased, gues(,speakers can be contacted and student assistantships 
are possible, to list o~Jy a few of the fringe benefits. 

The academic institutions who are a'ctive in illumination studies and 
have the a-pproprriate ·expertise should be given first priority to 
participate in appropriate research activities. 

There is a need for workshop programs to update our faculty. These programs 
could be o~ganized.along the lines of the civil preparedness workshops or the 
AIR/RC energy design workshops 'held for the last two' years in Massachusetts. 
The Department of Architecture, University of Illinois, volunteers to host the 
first illumination studies faculty workshop. Agencies interested in supporting 
such an act i v.i ty shou.l d contact the author of thi:s p,aper. 

Benefit to the Lighting Community 

Th~s far, this paper has addressed issues that requ1re fin~ncial assistance to 
the acade~c community, but I would be remiss if I failed to enumerate.some of 
the benefits the lighting community can gain from that investment: 

,. · L Be:tter Prepared Students: 
. The research and the fringe benefits from having research funding 
'have a positive effect on the classroom achievements •. 
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2. Development of Nonproprietary Resources: . 
Academic achievements are generally nonproprietary and are thus· 
available for public ·use. As an example, last week, I released for 
publication a TI59 Calculator Program .for the Lighting Power Budget 
Procedure. This program has an estimated development cost in 
excess of $2,000. 

3. Development of Educational Resources: 
Using the classroom as a laboratory, the educator is in an enviable 
position to develop quality educational material. During the next 
two years, if plans g~ as expected, several of mY academic cpl­
leagues, lighting authorities throughout the country and mYSelf 
will be producing a series of educational modules; these will be 
organized to facilitate presentation of specific- 11ghting topics at 
three levels of specifidty. 

4. Academic Credibility: 
The academic enjoys a complete freedom. of expression and has the 
opportunity to devote time to the examination and development of 
new ideas. These features Ciln m~~ke them very valuable for commit­
tee membership and other activ1t1es within the industry. 

ILLUMINATION STUDIES 
PROGRAM SURVEY 

Indicate the degree of emphasis that is given to each of the following illumina­
tion studies topics. Circling a 5 would indicate that students completing the 
regularly offered courses would have achieved a high level of understanding in 
that particular topic. Circling a 1 would indicate that the topic was only 
introduced. Circling a 0 would indicate the topic was not identified to the 
students. 

0 1 2 3 4 5 
1. Optics - 5 - 1 1 -
2. Physics of light - 2 4 3 
3. Vi~ual perception - 2 2 4 1 -
4. Physiology of vision - 2 2 4 1 -... 
Jo Color vision 3 1 2 3 
6. Visibility performance 1 eve 1 s - 2 2 2 1 2 
7. Color rendition 2 7 - -
a. Psychological visual needs - 1 3 3 1 1 
9. Sources of artificial 1 i ghts 1 4 1 3 

10. Luminaire selection 1 4 1 3 
11. Point-to-point calculations - 1 1 3 1 3 
12. Average illumination calculations 1 - - 3 1 4 
13. Area source calculations - 2 1 2 2 2 
14. Luminaire layout for uniform illumination 1 1 1 2 2 3 
15. Luminance differences - - 2 4 2 -
16. Visual comfort probability - 1 2 2 2 2 
17. Equivalent sphere illumination - 1 3 1 3 1 
18. Daylighting - 1 2 - 3 ·3 
19. Life cycle cost benefit analysis 1 2 2 2 1 
20. Lighting power budget determination procedure 1 2 3 - 2 1 
21. Lighting applications 1 - 1 3 2 3 
22. Facade lighting 1 2 2 1 1 2 

Provide the following information concerning the students who compiete 
the illumination studies program. · · 

1. The typical stud~nt will receive a Arch. or Arch. Eng. degree. 

2. On the average, 685/9 students complete the course each year. 
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3. The students (2 do) partiCipate in the student branch of the Illumination 
. Engineering Society. · 

4.' rTh'e 'textbooks required for the courses are 7 different texts. 

5. Required reading for the courses include: handouts. 

Provide the following information concerning the instructor's needs and 
activities. 

1. If $1,000 were made available for improving the illumination studies program, 
how would the money be spent? 

Visual aids; models; demonstration equipment; computer time 
If $10,000 were made available? 

Visits to Nela Park and Danvers, Massachusetts; scholarships; laboratory; 
equipment 

If a large amount were made available? 

Lab assistants; faculty positions, full scale models 

2. What continuing education and/or extension programs in lighting studies are 
regularly offered? 

Two schools have regular programs 

3. In which professional organizations do the lighting faculty participate? 
IES, AlA, ASHRAE, NSPE, ASID, IALD 

8, 4, 2, 2, 0, 2 

4. Do you perceive a need for an annual illumination studies faculty 
workshop? 

All positive 

5. What do you perceive to be the crucial issues facing the.department that 
wishes to expand its illumination studies program? 

Need for research funds, funding equipment purchases and student scholar­
ships. 

11.1.2 Ms. Harrold: An increasing awareness of the importance of lighting -- the benefits, 
limitations, design possibilities --has lead to a greater interest in pursuing 
the development of expertise in the field from professionals already in practice 
to students looking for future careers. 

Lighting design has been made more challenging by the present energy climate in 
which we find ourselves, leading to more opportunities for ingenuity and talent. 
Hand-in-hand with the recognition of lighting as a system to be studied and 
understood along with other components in the design of a building, that is, an 
industry, or practitioners' awareness, is the questioning ability of the con­
sumer. The using public--from the residential homeowner, who is presented with 
a wealth of lighting.concepts, although not always sound advice, or desirable 
design solutions through the shelter magazines, to the industrial user who is 
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seeking advice on efficient solutions to lighting problems, whic.h at.~the same 
time will result in savings on operatil)g costs--are audienC!;!S r.i:pe_ f_qr informa· 
t ion. 

These consumers are much more demanding, sophisticated and knowledga~le than any 
audience we· have had before about their wants and needs, requiring a. higher stan­
dard of consultation from the industry. We have a tremendous educat,ional oppor­
tunity to insure that the information flow is there through published articles, 
contact with.other organizations or individuals in related design fields, indi­
vidual business contacts,.wherever and whenever .the chance is presented. 

What about the industry's obligation for involvement with those about to enter 
the profession in future years? Student intern programs sU~;h as the one offered 
by the International Association of-Lighting Designers demonstrate the concern 
by 11ght1ng consultants to not only provide a working experience for the student, 
but also to broaden the choice of qualified future employees. Such programs 
need to be expanded and offered through more channels. 

. . . 
A recent conversation with one of these student interns, a 1980 graduate-to-be 
from an architectural engineering program, revealed one viewpoint on the appeal 
of pursuing a career in li!}hting. It offers the challenge of mathematical calcu­
lations for the individual with a fascination for numbers, andat the same t1rne 
affords the opportunity to be creative in determining how a space should be seen 
and how it should function. This student sees the two sides of the lighting 
specialist's role not as an either/or choice, but as two aspects of one 
stimulating job. 

11.1.3 Mr. Bott: The charter of the General Services Administration-does not designate 
·US as a research and development agency. However, it does. give use the respon­
sibility for providing occupancy space for a large portion of the civilian side 
'of the government. The majority of this space is for general office use. Our 
goal has been to provide modern satisfactory office space at reasonable construc­
tion, maintenance ~nd operating costs; and this in turn has led us into the 
research and development area. 

In the field of illuminationt we attempt to provide an ~dequate. and satisfactory 
visual environment but with due consideration for the human •Values. All this 
w1th a consldnLly lliminishing expenditure of electrical energy. As a result 
unique designs, innovative installations, unusual operating.techniques or new 
products that assist in this regard are always seriously considered. 

- . . 
Through the years, this approach·to design has led GSA to fund studies on various 
lighting systems in general, high pressure sodium luminaire applications for 
office use, hand calculation techniques for E$I design,,task-lit systems furni­
ture and systems designs based strictly on performance criteria. 

These are merely a few studies which directly affect_lighting. Practically all 
of these efforts were followed by actual demonstration projects. · 

Many of these same areas· have been studied by others.with differing results. 
More of this.kind of work needs to be done by more people to provide an even 
wider base of knowledge on which the building owner and his. appli~ation engineer 
can base their decisions. . .· 

The many· and diverse segments of our industry and our society involv'e themselves 
and their funds, hoping (at least subconsciously) that the particular research 

.will bear out their own impressions, .predictions, desires, etc. There are very 
few of us so altruistic that we look for.answers which are not in our best 
interest. This is normal human nature and not likely to change. So what we 
need are more and varied studies on performance, whatever from .a wider d.i vergepce 
of sources. It should then become more obvious when a consult.ant bends his study 
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ever so slightly, but still within the bounds of professional ethics of course, 
to suit his client. I'm not knocking divergent points of view, honest men can 
have an honest difference of opinion. 

' The IES has already funded and participated in an amazing amount of research 
considering the funding limitations which exist from year to year. In my view 
NBS is contributing in this area. We need more universities participating, par­
ticularly involving "in situ" research. The new boy on the block, the DoE, is 
entering the field in various ways including the development of building energy 
performance standards. 

Unfortunately or perhaps fortunately we view e~ch other's research, whether it be 
basic or ·superficial, with suspicion and find ourselves in adversary positions. 
We even have difficulty agreeing on interpretation of the same material. 

Luckily the statement on the objectives of this roundtable indicated this was not 
a problem solving session; because I don't pretend to have the answers. But some 
of the greatest illumination problems we have encountered over the years do not 
arise from conflict with the architects, engineers, scientists or consultants 
that we engage to design our office buildings. 

These problems develop when the space planners, interior designers, building 
managers, employee representatives and others with less technical background 
appear on the scene. I remember an old-timer in the IES once said "Maey a good 
lighting job has been sacrificed on the altar of Commerce." I would paraphrase 
that to say "Maeya good lighting job has been sacrificed on the altar of 
indifference." 

Some of these otherwise bright and intelligent ·people seem to be totally. unaware 
of what is overhead; no doubt harking back to the days when we hac! luminaire!: and 
glarP. in every module of the ceiling. Which of course meant task location and 
viewing direction could do very little to degrade or improve visibility no matter 
what was done. One of my other pet peeves involves those interior designers who 
insist on chocolate. colored walls and gray carpeting with practically zero 
reflectance. 

In mr opinion the task lighting concept offers excellent opportunities to produce 
adequate, satisfactory office space and still conserve energy. But our partners 
in planning that have been mentioned need some direction. Direction in under­
standing the advantages of prop~rly selected task locations; what constitutes 
reasonable surface reflectance; also, how to best utilize luminaire distribution 
and the basic principles of task visibility. Improved understanding will allow 
them to factor into the illumination system, as an essential component of space 
planning and interior design, their particular contribution. 

I think a major effort in this area may be more productive in improving visibil­
ity and conserving energy over the short term than scientific treatise based on 
laboratory experimentation. That is not to say we don't need both. 

·Beyond those directly involved in space planning, we should equally attempt to 
develop an awareness of. illumination and the visual environment in the individual 
consumer and the general public. Probably starting with visual aids demonstra­
tion material, etc., even down to the elementary school level. 

I would also agree with others in the IES who. have said we must tell the public 
who we are and what we are doing. Using whatever means becomes available whether 
it be holding wOrkshops, providing speakers or having joint meetings with other 
societies, clubs or organizations. · 

11.1.4·· Mr. s<juillace: As I mentioned earlier in the U. S. role in world-wide community, 
each individual country' needs to establish some university chairs (with proper 
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funding) for the teaching of illumination science. This should become its own 
curriculum and not just a few elective subjects under the auspices of the Elec­
trical Engineering Department or the Architectural Department. 

Illumination must be given discipline status in the schools. That takes 
dedication and money. 

After graduation, the student (just like any other engineer) should be required 
to take a first part examination to quiz the candidate on theory. Then, after 
some years of practice, the candidate may sit for his second or··practical exams 
and become, thereby (if passed), a registered professional lighting designer 
recognized by state and.federal authorities as qualified to practice lighting 
design. 

CEU should be required for re-registration. 

There are, of course, many problems to be overcome before this becomes a reality; 
but until it does. no "professional" lighting designer can o~will exist. 

11.2 PANEL DISCUSSION 

Mr. Clark: As someone who took '!:he kind of course t.ha.t Steve has described and who 
grew up on the "eight factors of lighting design", ·I have more than a casual 
interest in the· subject and so has the IES. 

I'm looking at a man right ahead of me, Charlie Amick,. who was a leader in many 
of our efforts to try to establish lighting education at the college and univer­
sity level. It turned out to be a bit of the chicken and the egg situation. 

we got a few schools interested in the idea of offering courses. Then they 
didn't have any students. To help that situation we then produced some brochures 
for high school students indicating that lighting offered great career opportuni­
ties. 

I believe it was 1969 at the IES Annual meeting in Boston we had a seminar on 
lighting education. One of the gentlemen invited to participate was from the 
University of Karlsruhe who discussed the work they W~L·e doing in Crilrrn<~ny and 
described the very excP.llent course which they offered. He then proceeded to 
say that only about six illuminating engineers could be absorbed per year i.n all 
of Europe. 

At the time I think it was probably about what this country could absorb as 
well. Hopefully there will be some changes. I have some feeling that there have 
been. 

I can tell you from a personal standpoint that it is difficult to get a one 
hundred percent full-time lighting job because there are so few of them. This 
has led me to believ~ reluctantly that we need to have a system which produces 
part-time lighting people. Perhaps it needs to be the kind of thing that is 
going on at the.architectural/engineering type of situation at Penn State 
University and the University of Colorado where people get more than the amount 
of lighting education they now get. in most schools but not necessarily leading 
them to believe they will be full-time lighting people in their working careers. 
I think they will be disappointed unless there are dramatic changes quickly in 
professional organizations and others in hiring them. 

Ms. Harrold: In support of what George has just said, and I. think also perhaps in 
support of trying to find some uniformity in our system of teaching illumination. 
There are many people graduating from certain lighting courses today who are not 
really qualified to be a part of the growing industry. Yet somewhere along the 
line we are intrigued sufficiently to think that lighting was a possible career 
pursuit. 
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I am thinking specifically of some of the interior design students who have 
decided at some point along the line that they don't really want to pursue 
interior design as a career but the smattering of lighting that they get; it 
looks like it might be a lot more appealing. 

Unfortunately, there are not too many jobs available for those people because 
they are not really .qualified to enter the lighting profession as such. 

Maybe they could fill some part-time role. I don't know. But it is a problem 
in how to place them. 

Mr. Frye: I would like to reinforce a lot of what Rita said. It is very contrary in 
Europe that there is a complete lack of lighting engineers or designers. I think 
it is not just a question of providing the material in general to various places 
and providing the universities programs. 

I think that is a part of it but the nrhGr ioouc is euucating the public itself 
Ulrectly. That is particularly a problem. As George said, you may not be able 
to find jobs for the lighting designers full time. That is a direct result of 
the public not being able to define the issues. 

Prof. Smith: One of the elements that I proposed was that those people graduating 
where they had a Bachelor's having another expertise. I recognize that but at 
the same time I think it is discouraging. If we can only train those who are 
full-time lighting people, we will never go forward. We need the kind of person 
who can be the engineer or the architect and has expertise in lighting. I think 
there is a big demand for it. 

Let me say again if I didn't say it strongly enough. 

The reason the programs die in th~ universities is not because there are no jobs. 
It is because there is no research coming into the programs. Many of you 
attended the university of Illinois. The reason we don't have an illumination 
program at Illinois is because there wasn't any research coming into the school. 
That is the key. 

If you give us research, I am talking about across the country, not just the 
State of Illinois. Give us research, say, hey look, there are dollars for 
research in illumination, if you will put on educational programs in illumina­
tion, the educational programs will appear overnight. 

If you don't believe it, offer some dollars. 

Dr. Ross: I wanted to add a comment or two. I subscribe to the philosophy that 
Illumination perhaps shouldn't be a full-time course. It shouldn't be a full­
time course. I like the concept of a Master's degree if somebody felt, after 
having a few good courses as an undergraduate, he wanted to go and pursue it. 

The electrical engineer needs to know about some things, he needs to know about 
motors, computers, about lighting. I think he has to know some of each of 
these, all of which are essential to his professional practice and then perhaps 
the specialization which you suggest. 

Mr. Squillace: What I mean by full status is just that. It could be the electrical 
or mechanical engineer who then specializes .if he so desires in the illumination 
specialty. 

You should be given full discipline status because as the illumination specialty 
that will be taught in the last two or three years contains the specialized items 
that pertain to lighting. He already had the background of calculus and all the 
rest of it, physics, chemistry and so on. 
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I would like to suggest that there is something e~se that has caused the degra­
dation of the teaching of illumination in schools. Bob mentioned that we .can 
·get plenty of jobs and courses going if we had the research. ~ would iike to 
suggest that one of the reasons why we don't have any more illumination.in the 
schools is·because the IES is at fault. We promulgated some time ago starting 
back in the 1940's probably the very thing that caused the demise of the 
illumination courses in the schools. 

I want to disagree with George .in that there are no jobs out the:ce. There i11 "~"~"' 
hell of a lot of jobs. The fact is .that there is nobody to fill them. There are 
no more course~ left and I don't say this is the only .reason. We gave them 
pabulum. we made it damn eai\IY to do lighting design. ·All they need is the c.v. 
and with the maintenance factor that I pluck out of the air, put it into an 
equation and I have finished the lighting design. Nonsense. 

One of the reasons that we have no more lighting courses is that they are not 
needed. All Y"U need to do with lighting is to draw up a simple little formula. 
As a matter of fact, a lot of people have reverted to the idea that you don't 
even need that. 

I look at the space from ehe zonal cavity fol'lllula, ~.hr. en<;Jineer tells me how 
many lightinq fixtu:ces arc noeded a~~ t.he architect and designer qecide on a 
certain configuration of fixtures. All that the e~gineer need do now is. to 
circuit the power for the fixtures and the job is done. It is that simple. 
Do you need four years of calculus? Do Y"U need chemistry, physics, metallurgy? 
Hell no. 

So where there is no longer any need for educating people, then there is no 
longer· need for any courses. We have to sometimes ·look introspectively. It is 
just like the Ph!listine in the back of the church, mea culpa, mea culpa, mea 
culpa. 

Dr. Lewis: One of the alternatives that I have not hearq raised here, which I think 
would respond to the kinds of comments that were made today, it the need for 
some identification of Illuminating Engineering as a discipline, a specialty, or 
a field of endeavor worthy of credentialing by a degree program or.an intramural 
type of program. 

Academic administrators, who may receive IIICI.ny reque3i!o for new .:!Agree proqrams 
each year, will require substantial justification for the need for such a 
prOiiJX'~· 

I suspect, from listening to the comments around the table, that it might be 
difficult to establish a degree program if there is not already a foot in the. 
door. However, one of the alternatives is intramural credentialing7 a move by 
the profession itself to determine what credentials are needed and what the 
standards for credentialing ought.to be. 

The field of medicine does intramural credentialing, and so do other professions. 
However, I do not mean for one moment to have restrictive credentialing, as do 
the health professions, which would prohibit persons not possessing the creden­
tial from practicing. Instead, the credential should be of the type that allows 
the potential purchaser of the service to say, "If the person has their creden­
tial, then I am assured that I am going to get something for my money." Perhaps 
that is the way it would start. A degree perhaps falls out of that. Perhaps 
even out of itself, this would create the demand. 

Mr. Clark: I share in Steve Squillace's frustration. Many times over, as a.matter 
of fact. I still have the feeling that we don't have very many full-time light­
ing jobs for people. If I am wrong and there are, I would be glad to learn of 
them. 
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·.:Citing· from· my own situation there was another element that got into the issue 
of lighting education at the academic level. It was World War II. The illumina­
.'tiort'course· became a· victim of the war and its demands for other disciplines. 
Unfortbnat~ly it was not sufficiently supported to be reestablished in the post 

. 'war' p~riod. 

There was an attempt later, which never got off the ground, to move the course 
from the electrical engineering to the archite.ctural department. The problem we· 
have·i~ the field is that it is ri~t straight engineering as this discipline is 
nor~lly t~ught. It re~resEmts a."comDination of things including physiology and 
psychology.: This in.the'academic administration presents,problems in t~ing to 
determine· the. appropriate assi~ent in the college. or university organizational 
structure. 

Mr. Frye: Sometimes it is interesting to look back in history. I would like to 
say that engi~eering and.lighting was discovered in ·England. I just don!t say 

'that facetiously~ In fact, many of the guild systems that are very similar to 
what is being described sum up the mechanical engineering mystery. The point I 
am trying to make and reinforce has to do with this idea of what you call 
.credentiali.~g. 

These guilds ·were highly successful. They kept the standard that the people 
want~d to keep. ~ey were very successful during those old colonial days_in the 
17th~ 18th and 19th centuries. They did exactly what is described here.· They 
maintained a le·vel of craftsmanship. 

Prof. Smith: It came up a couple of times earlier, but I did not address myself to 
it. This has to do with certification. I say this word as opposed to licensing. 

Licensing is a term, a s·sort of legalistic type of operation, whereas certifica­
tion can be within the society. 

What I want to ~ke clear, what·I would like to do.is to invite those people who 
have feelings about certification to send their. co~ents to the IES and that per­
haps'maybe we can get them published in order to get some feedb?ck on.it so that 
we can begin to think seriously about certification~ 

Mr. Clark: I do_have a couple of items on which I made notes here. One relates to 
the fact that in. the educational process for lighting there is need. to have 
visualiza.tion for the student and perhaps more an opportunity for experiencing 
some of the effects of lighting. Some of this has been done. There comes to 
mind Gjorgy Kepes who headed the visual design department of the .School of Arch­
it.ecture at MIT and ·also Harry Rodman, now retired from Rennselaer Polytechnic 
Institute. They both gave students an opportunity to see, to feel the effects 

··of ·_ligh1:ing through ·models or other means. · 

The other item which I noted is a recommendation to the panel and to Bob 
regarding a gentleman by the name of Pollo Hansen that some of us, including 

· John Flynn and Howard Brandston, met a few months back. I was tremendously 
im~ressed in the evening I spent with him to learn of what he has been doing 
a.t the university where he teaches in Delft, The Netherlands. It is quite 
_wiique. 

The architectur-al school there has a curriculum on lighting which they are 
folibwing 'that is really outstanding. I think it might be well for any of you 
in the academic: field to investigate their program and its degree of success. 

Prof •. Sini.th: In the first ·part of my presentation, I said I thought it is essential 
to• identify who is teaching illumination and what we are doing in trying to 
convey information. 

I would hope that this would happen soon, although I do not know the exact 
vehicle for getting it going. 
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Oh, yes, I forgot one thing. I want to stress too that the educational system 
would welcome any kind of help. I had an offer today and I think the person i, 
going to follow up on it just to give some ideas, some demonstration ideas. 

I am not saying that we have to have $50,000 a year in order to operate, but 
whatever you have in the way of responding to the needs of the educational 
schools, anything from a chair to some ideas, will be gratefUlly accepted. 

Mr. Cornish: With that commercial splurge, we will wrap up this sesssion. There is 
of course the closing wrap-up session and we hope that you will all return to it. 
I will turn it over to Charley Amick. 

11.3 WRITTEN QUESTIONS/COMMENTS BY AUDITORS 

11.3.1 Mr. Florence: "Do lighting consultants educate their st.;~Et', ana J.Z so, hc:Ml" 

Mr. Squillace: By and large, I guess lighting consultants don't educate the staff 
because lighting consultants aren't educated themselves. 

That oounds cruel, hn~ T .believe that• Most of the engineers do not practice 
that wiiY because of a lot of reasons. But there are of course those who do. One 
of the things that we have been accused of is that we are condticeinq a sehoul. 
We educate architects, electrical engineers, and we train them in our own way of 
doing things, which I think is fairly good, and so is the case with interior 
designers. 

we have in our staff right now only two engineers and the rest are interior 
designers and architects. 

or. Ross: Some of the best programs for educating people, I think, the professional 
staffs, are the programs conducted by the Illuminating Engineering Society, which 
we find to be quite good, and I think everyone who· comes on board in our office 
at least, who has a function to perform, goes through those programs. I think 
they have been worthwhile. At the same time, we attempt to get contracts and 
assignments from clients that do challenge our people. We do this so that in the 
v-'ocess of working with them, they wjll deve:).op. 

we are trying to qet como of the other .fi:r.ms to do the sa111e thing. We are trying 
to ·get involved more than just in footcandles or lumens. Sometimes that is all 
the client wants and you cannot do much more· than that. I think there is an 
opportW1ity within tho industry. We <ITF! just beqinning to learn, I think, that 
the clients are willing to pay for creative design and for energy conservation 
design especially. 

Mr. Cornish: Thank you, Don. 

11.3.2 Mr. Kahn: To Mr. Norman Bott. Your prepared statement, Mr. Bott, at the beginning 
of today's session, indicated a greater awareness of lighting needs. We know of 
the relatively limited lighting experiment at the Norris Cotton General Office 
Building in Manchest~r, New Hampshire, which was known not to employ proper 
evaluation procedures. 

would you,· Mr. Bott, wish to comment on evaluation procedures used by GSA? 

Mr. Bott: My only comment would be that I am thankful to Myron because whenever he 
asks a question, I get much warmer. 

Mr. Amick: Yes, and I tempered it some. 

Mr. Kahn: I have lots of patience. 
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11.3.3 Mr .• Brandston: "Health, welfare and safety are the requisites for most professional 
registrations. Won't it .be a hard thing to convince the states that lighting 
ll)eet these criteria?" 

Prof. Smith: What I am suggesting is a recognition of lighting specialists in line 
with what the societies are doing. I think that is important for us to get 
involved in, not registration. 

··11. 3.4 Dr. Clear: "Isn't the problem in getting more .education in lighting a problem in 
convincing the public that there is much.more to lighting than what an engineer 
.needs to know beyond the ability to use lighting tables? In other words, our 
job is to convince the public that lighting·is sophisticated and scientific 
engineering kind of work." 

Prof. Smith: I think I could use what Steve Squillace said--it is the chicken and 
egg type of argument. I do not believe that the educational institutions ought 
to try to regulate their flow of students according to whether or not jobs are 
available. This may seem to. be harsh to you, but I do not think that that is 
our role. 

What our role is, is to train competent people to serve professionally and serve 
other needs of the Society and our students will not go unemployed. 

There are some architects who end up not being designers of Taj Mahals and 
structures like that, which they anticipated when they entered school. But 
they do believe that they will go on to work. 

Mr. Squillace: If I can make one quick comment. The problem I think is one of the 
image of illumination, since I would have to call it that, and not the image of 
the IES. 

This is a separate thing altogether. It is true that those professions that 
are concerned with the activities of people are much more in the public's eye, 
which is something like illumination. 

If you are sick, you know you have misery. If you are getting divorced, again 
you know you have misery, don't you? So the doctor and lawyer image are instan­
taneous because of our need to take care of our misery. 

In o.rder to build the ·image of the illuminating engineer (and, therefore, his 
course of study) it is necessary to become skilled and proficient. Let's learn 
how to give clients good, comfortable visibility at an optimum of least cost and 
least energy. To do this one needs the colleges to teach and the profession to 
market. When we do this, I think the image will blossom. If we want to add 
fertilizer to that, I suppose then that televis~on and some other marketing 
devices can embrace the image, but it would have to be coordinated in order to 
do it. But there is that need, yes. 

Dr. Ross: There is one clever definition of an engineer; that he is a person who for 
$1,000 can build a bridge that anyone else can build for $10,000. I think this 
concept has to be carried over into the lighting design profession, too. We can­
not dispute the fact that there are many lighting installations installed that 
are too wasteful in energy costs and even in first costs. What we have to do is 
to prove that by using professional help one can get something better for the 
dollar. It may cost them more money initially, but perhaps not, but with proper 
engineering, a system should operate more efficiently and effectively, and have 
a good payback. 

11.3.5 Mr. Kahn: A statement to Mr. Squillace. It's.the fundamentals of vision and polari­
zation that must become a part of the education of the lighting designer. Steve 
is correct about the need for education of the lighting designer or engineer, but 
optics is a prerequisite in his education. 
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Mr. Squillace: I would agree with that. Optics and some other subject such as 
perhaps psychology -- well, I don't kn<>W, but there are a lot of things. 

Mr. Amick: we were talking a moment ago about educating the public. From~ yesterday 
morning's session on the public image, Bill Erhardt has made the comment that we 
do not have the time for this. He recalls having seen a recent television show 
where there were four contestants on "The Newlyweds" game and that. two out of the 
four knew the meaning of an incandescent light and a fluorescent,light. 

Mr. Cornish: Well; you need not have that qualification to get married. 

Prof. Smith: Were they architects or engineers? 

Dr. Lewis: I do an awful lot of wo~k with schoolchildren. To show' them prime 
examples Of bad lighting 1 tO iridi(:at:e qual! 'Cy 1 iS to d.O thiS (Shad.fng tht:! t:!Yt:!tl) o 

It always secmo to work out that if they do that and they fee1 mn~P. comfortable, 
the lighting is good. When I come back the following year~ most of them have 
their hands up like that. It is one effective way of knowing what lighting 
quality is. It works well to impress the student of the differenc'e between good 
quality and poor quality· lighting. · 

11.3.6 Mr. Erhardt: "Why is so little of the vast work of visual perception, and color 
theory discussed in the Journal or in the Handbook?" 

Really, you have two questions. Why don't we do more in education and publica­
tion on color theories; and secondly, why is there solely visual perception in 
our publications. 

Mr. Squillace: I think the answer to that is that, from my experience, it has been 
the committees have not involved themselves in those···areas and therefore have 
·not recorded them. It is as simple as that. 

On the other hand, we have been taken up with the idea of publishing the illu­
mination levels. This has occupied a great deal of our time. Our volunteers 
just do not have time left. I think Erhardt is right. We have got to report 
everything ehat: is important and perhapt! t>Ulllt:! ur Lhese other things have to be 
drummed up. That is why I keep harping on 9-ao. · 

Mr. Cornish: Thank you. Ladies and Gentlemen, we are about to commence the question 
period from the floor. 

11 • 4 ORAL QUESTIONS/C.OMMENTS BY AUDITORS 

Mr. Jewell: I would like to make a statement which is simply by way of observation 
on jobs. I represent a firm which has 50 positions that have lighting responsi­
bilities. It has been 12 years since we have been able to employ someone from 
the engineerii:ig schools in the State of california who has a major in illumina­
tion discipline. 

During the time that I have held administrative responsibility for illumination 
programs, I have been able to employ one individual who I can say is qualified 
with illumination discipline. . . 
We hire from 25 to 20 a year. The lighting positions that the corporation is 
trying to have filled are not being filled. · It is difficult to hire people for 
those jobs. 

Mr. Waldbauer: Gentlemen, one of the things that I feel has not been touched on 
relates to the question of both education and the public image. I feel the 
responsibility belongs to those firms that do business along these lines. This 
is not a function of the IES or of the university alone. 
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our company has three programs, namely, the fundamentals program, an event pro­
g:ram, ·and a computer program, each lasting five days. We put approximately 150 
people through the fundamentals--program. These people are primarily administra-
-~ors/salesmen and our own agents, and in addition, ~ny consulting engineers who 
wish to. come. 

We also ·have as I said a computer program that uses the_ST-59 Module that we have 
developed for that in this task. 

So I _think each company in this fi~ld should_have its own responsibility to 
generate part of the image for the lighting industry. 

Mr. Wotton: Mr. Smith referred to a doctoral degree. It seems to me the qualifica­
tion for people in lighting seems to be getting progressively higher. It might 
be interesting to comment that I believe that Western University, that has done 
some British work which is the cornerstone in British IES, had no degree at 
ail to the best of my lmciAr~>t-anding. · 

You mentioned, sir, that there is very little published on education of lighting. 
I do refer you to the British publications again because this has been discussed 
strongly there. I was asked to teach there; because at one time I did, I was 
asked to return, but I can say that I know the situation fairly and I do know 
the pains which they are going through. 

It seems to me, in our discussions here today_, that we have not really asked 
·ourselves what these educated lighting_people are going to do. We have tended 
to say that we are talking about lighting buildings, but ther·e. is a lot more than 
that in terms of what a person should do and --

Mr. cornish: Ernie, you are well over your .time. 

Dr. Murdoch: If I can just jump in. I think everybody knows me. We need help. I 
am not only_ talking of the Bob Allens, the John Flynns, but those few of us who 

.. are trying to keep lighting alive in the universitie~ in this country. 

I think it is great that there are courses such a~ what has been po~nted out by 
Walt Waldbauer and what the others are doing,, the rest of us, but it is time, 
folks, if you want to do it all yourselves, then we are going to have to get out 
of it. If you want us to keep o~ going, then I say help us. 

There is room for different kinds of curricular offerings here. I think the 
kind of thing that Bob put together at the University of Illinois, in the. Depart­
ment of Architecture, might be somewhat different than what I would put together 
as far as a Master's Degree level would be concerned at the University of New 
Hampsh,i.re. 

I am happy to think there is room for more universities involved here. I should 
think that a program that has some components of energy and conservation contri­
bution systems, control systems, and computer systems in terms of illumination, 
optics, if we get help, then I think I can turn out a pretty darned good quali­
fied Master's Degree. 

In terms of research, I think it is great getting consulting firms involved in 
doing research, but you are feeding each other all the time. You are not feeding 
us._, I ask that you cons.ider seriously helping us. 

Prof. Smith: Absolutely. 

Dr. Murdoch: If we do not get .the research money, some help to suppor;t those 
studies, then we are not ~oing to make it. 

Mr. Goldin: I 'teach at usc. It is incredible what hunger there is by the architect 
for this knowledge. What about the architectural students and what they have to 
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do? Steve, at this point in the game, we can identify a lot of what is techno­
logy, but we cannot identify yet what is design, nor can we identify who 
practices design. That is really not clear. 

There are engineers who practice good design, and there are engineers who don't. 
You people have to understand there is still a mystery here. 

I met Howard Brandston in San Francisco and I still don't know what he does. 

Nevertheless, hopefully with this new approach that the Society is taking towards 
developing forums and abilities, get a committee together, and hopefully some 
suggestions might be made. 

Mr. Erhardt: What I have to address has to do with education, that is, dealing with 
@du~ation prov.ided by ~he $t@.gard~. 

I would like to commend the committee that put together the most ··recent indus­
trial standards. It addresses itself to human needs and emphasizes quality 
ahead of quantity, and it recognizes that lighting may create or influence an 
emotional response. It includes aesthetic consideration as part of quality. 

Mr. Brandston: I want to go back to Bob for a minute. IES is a technical society, 
not a professional society. I don't know if really it is the technical society's 
place to certify its members as being qualified to do a design function because 
we don't cover a lot of those points as yet. I have often wondered who would 
write up the tests. Would it be some lady in Massachusetts? I really think that 
we have to be very careful when we are addressing ourselves to certifying people 
as being qualified to practice lighting design. · 

Mr. Cornish: Thank you, Howard. 

or. Lewis: Rest assured that the people out there also cannot pass the entering 
examination. 

!) 
Mr. Braqeton: It goes to Health, Education and Welfare. 

Mr. Squillace: That iio L·lyht.. 

Prof. Smith: I am sayinq, I don't b~ll~v~ yel we are dt Q point whoro we ahould be 
seeking registration as lighting engineers. That is a legal role. I am really 
saying that somebody ought to be certifying lighting designers. Don't tie me up 
on the semant.ics of the titl~ h~.t:e, because I would profor that we woul.:\ .;ohAn'JP. 

a little bit. I think the IES ought to take the'leadership role in this type of 
situation. Somebody else is going to do it if we don't. 

Mr. Cornish: Well, that wraps it up. For your information, we are right on 
schedule. 

For the wrap-up, it is proposed that each of the panelists will make a very short 
statement. It can be on any sUbject covered or on any other sUbject that they 
think is appropriate relative to the debate that has gone on these past two days. 

Following that, I will call on Dick Wright of NBS and Bill Fisher of IES to say 
a few closing words, after which I would like to say a few things and then the 
session will be finished. 
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1~.0 CLOSING STATEMENTS BY PANELISTS 

.~.1 or. Lewis: I reaily· have nothing profound to say. The meeting speaks for itself. 
We covered a lot of issues and I feel we have identified those problems within 
the Society as to what the IES is. 

We simply have to go on from there. Whenever there is something that is an 
issue, we are here to discuss what it is and hopefully to resolve it for the 
future. I feel that we have found at least one major problem that needs to be 
addressed, and quite frankly, we have not addressed ourselves to it very care­
fully in the past. Thank you. 

12.2 Mr. Clark: I have no comments to say except that this meeting simply has reinforced 
what I have always felt and that is an exciting field to be in. 

12.3 Ms. Harrold: We have covered so many topics and so many different points of view of 
the different aspects of the profession. 

From my viewpoint, I hope that in the future we will not only do all of the kinds 
of things that we have talked about yesterday and this morning in education, but 
go right ahead and establish something on a higher plane. At the same time we 
should not forget the general consuming public out there, which I think repre­
sents a tremendous audience to receive lighting information. As far as the 
consuming public is concerned and with respect to what is usable information, I 
woulq point out it is very possible in England to walk into a bookstore and find, 
without a great deal of difficulty, a range of consumer publications on the sub­
ject of lighting. I would put anybody to that challenge if they·were to go to 
any bookstore here in New York. They simply couldn't do it •. 

12.4 Mr. Frye: I wish to thank everyone for putting up with me for the last two days. 
One thing I would like to say is that I would complain about the lighting in this 
room. It's given me a terrible cold. I have learned a lot, and I would say that 
everyone has been very hospitable towards me, particularly in light of the rare 
contentious remarks I have occasionally made. 

I very much appreciate the comments that have been made, particularly those which 
much support the development of an international relationship covering all of the 
aspects that we have discussed. I would like to reemphasize the importance of 
America's dominance and position in the lighting community, and ·thus, its 
responsibility. 

Another· point I would like to draw out is that there is a tremendous demand for 
information on lighting by the general public. I think the issue of how to inte­
grate the various elements is paramount. Perhaps it has not been emphasized 
enough. 

We should satisfy the needs as they relate to all of the aspects of the issues 
that have been discussed, not just in terms of research into the quality levels 
and the human levels, the environmental levels1 I think we must do research in 
all of those a~eas. We do need to have more education programs, and so on. We 
must create a balance. There's definitely a need for more research, more educa~ 
tion and more dynamic solutions. 

Mr. Cornish: Thank you, Michael. We appreciate the fact you have come from so far. 

12.5 Prof. Smith: Certainly it has been an enjoyable experience for me. One of the 
reasons why I was permitted to participate in this function has to do with my 
department head, of course,.who decides whether I· was to arrive here or not. 

We try to keep on the cutting edge, if you will. Let me go back to the very 
first statement I made on this conference dealing with education. I don't know 
how to be more serious than Joe has been. It is very serious. 
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Joe Murdoch, Bob·Allen ~d myself are a~most begging·for.your·help. We have on·-­
just begun to tell you a little about it. I have spent more money --on traveling 
than many people in my .department. · . , 

-·"1' 

The reason I am permitted-to do that is ·because I bring in more -research dollars. 
If I don't get the research dollars in any one particular year, I will have only 
$350 to spend in 1981. · This trip alone-has cost over $400. 

So I am not trying to make a personal plea in any sense, but I do say that it is 
desirable that if you want research to continue and to have more educational 
participation in the professional activities, then it is up to those members of 
this oonununity who need the education, who need the.r.~search done, to look to us 
for the expertise, then help ·us along •. · 

12.6 ~Ross: I do want to express my appreciation to the community for being abie to 
ejqlroo£ my opininns which ~'r' not o.r. wlU. ... h il'I4Y. :Do o~mgwhftt ·,t;"nnt-rnvP.rsial, ~t. 
least in terms of some of them being argumentative. They were.·rea·lly baliiically 
put out to foment discussion. 

I believe, as I said before, there is now a strong trend in a direction to 
considet' lighting topics which have heretofore been closed, and I believe we have 
been able to assist :here, by demonstrating that:. there cu:e. alternate oolutions tn 
many previously fixed con~epts. 

This conference has been billed as a joint IES/NBS proceeding. I am a little 
disappointed.that we did not have more input from NBS. The gentlemen· from NBS 
here who are taking part in the proceedings indicate that they are becoming more 
;nterested in the field of .illumination and lighting, and perhaps we can expect 
more input from that very noble establishment in terms of supportive research and 
assistance than has been expressed. 

12.7 Mr. Squillace: First of all, I would like to thank my fellow panelists for putting 
up·with me. I would like to thank the-Bureau and the IES for inviting me to give 
me this chance to say once again what I feel about this profession. I understand 
that Howard does not think it is a profession. I think it is a profession. 
Lighting is a profession. 

To the auditors, I would like to thank them as well because it is they who have 
otimulate~ ~nnversation at this Roundtable. I hope that we can continue to do 
something like this in the future. 

You know Ramethinq? I feel something a little bit like Pope John XXIII. Do 
you remember him? He was the interim pope. That is the way he w~H classifi£d. 

My God! What a change! We have, as Don Ross expressed, entered into that 
interim period perhaps with new popes who have instigated some full changes that 
will carry us hopefully into a better future. 

We have opened up the black box, as Don has said, but perhaps at the same time 
maybe all of the worms will be crawling out, but I don't think it will be so 
bad. 

I have a couple of other matters. we, as people, love to live instantaneously. 
There are many people who are worried about energy, that we are going to be 
facing a crisis in two years or ten years or whatever they say it is. My God! 
We won't hit that kind of problem for the next one hundred years. 

We will have enough fuel that will last as long as the sun. Maybe it will be 
called nuclear fusion, maybe it can be called a lot of other things. The point 
is that we will solve the problem. That is not our big problem.· our desire 
right now falls in the area of education, how to transmit this education to _the 
public in each of our areas of specialization. 
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.,, ,.:·It -sE!emscto me that the 'architect should be the·coordinator because he started 
out ·-that way• This is our tradition and our heritage. I think it is true inter­
nationally, if you will, that he tries to be, but the fact is that education is 
not present in that area and it has not kept up with the times. They are not 

· .. ··:~ e·ducatea·~enough to be the ·master coordinatOrs• 

I will take one exception to charisma as Francis Ventre earlier spoke to this 
morning, and that is that I do not have to live with myself alone. There are 

··" · . o.ther people aro\ind. · 

The point is that there is a lot of charisma. I disagree that there is not 
enough. I say·there is a lot of it. It·has to be nurtured and brought to the 
front so that we can use it, so·that they·cari use it and then demonstrate it. 
That is what needs to be done. Education will do that for us. 

I think you ::have hit the· ·key. This wi 11 start to conserve energy and all of 
the other'good things we want. 'l,'hank you aqa.in. 

12.8 ·Mr. Bott: Thank you, Steve, for using up my time. 

We in the government look to the ideas of 'IES·and to the societies ·and univer­
sities for. guidance in this .field. We encourage you to continue your efforts 
in this area. 

·we .. are not•really in favor of government regulation of anything. Those of us 
·., who work·-.in the .government,· are working in a regulated society. we don't 

recommend it. ·.That is a personal point· of view. -" 

···: 

••. '!:· 

.... 

·. ' 
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13.0 CLOSING STATEMENTS BY CONFERENCE ORGANIZERS 

Mr. Cornish: Ladies and Gentlemen, that is the wrap-up from the panel.· •I would like 
now to call on Dick Wright, who is the Director of the Center of Building Techno­
logy, to come forward as one of the two hosts for this Roundtable to say a few 
words in conclusion. 

13.1 ~~-~right: As one rather ignorant in lighting technology or for that .matter in 
lighting art, but as an experienced listener and. research ~lag~L, I will sum• 
marize what I have heard as the issues. 

Please remember that these are not the answers. We did not convene to answer 
questions but to bring questions into focus. 

I will orgWli~e the issues under a few major topics: research, education, 
standards, design·practices and ·the Illuminating Engineering Society'& activlt:t~l'l 
itself. 

On Research 

• 
0 

0 

0 

How can research on vision be linked to resear~h for liqhting pract.i,c;:es? 
Bow can physiological and psychological aspects be integrated to characterize 
human needs, consider multi-sensory effects, the duration of exposure, and 
activity and variables associated with other lighting? 
What public benefits are likely to be accrued from the augmented lighting 
research? 
How can lighting technology be made useful to lighting designers and to 
architects in the process of making a schematic design? 

On Education 

0 

0 

How can an education system be provided to support the lighting community? 
This certainly inc.ludes lighting design, but it includes many other elements 
of the community. 

How can the research activities essential to a viable educational·program be 
fw1ded in the universitiea? 

on standards 

0 

0 

0 

How can energy waste be avoided without seriously·.·inhibiting lighting quality 
or aesthetics? 

What public purpose, if any, is served by promulgating standards for lighting? 

Is knowledge now available for improvement of lighting standards, or should 
we wait for research results? We know that the criteria should be based on 
luminance, but is this now possible? 

On Design Practice 

0 

0 

How can lighting designers be registered or accredited to help clients find 
competent consultants? 
How can design practices be organized to provide proper opportunities for 
lighting design professionals? 

On the IES 

0 

0 

Would not the stature of IES be enhanced py its leadership.of a concerted 
effort to improve lighting·practices? 

How can IES develop broad public support for and partici~tion in its work? 
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The energy issue is an issue of survival. I think all.of us should be alerted 
to the fact that we have to start making some real progress in reducing oil 
consumption or we may not have too much of a future to look forward to. 

•That is the piece of the elephant that I see. I say it objectively with no 
rancor. I hope you all take it that way. 

·I do not object to lighting's being in the spotlight as it has been for the past 
several years. I think we are getting some results now within the Society, 
within the nation; that are very necessary and very desirable. We have identi­
fied some of the issues here in this Roundtable, one of which is the image of 
the IES. • ·, 

We have been very much aware of this problem and that was one of the issues 
that I addressed myself to in the Society last year when I became the president. 
We have achi·eved some real . results, even though we continue to get the same 
old comment& f~om our oritioo. 

Despite the comments from our detractors, we will just have to keep on being a 
fine organization, and I am sure under John Flynn's leadership, we will continue 
to do just that in the coming year. 

Dealing with the education issue specifically, I do agree with Steve, and with 
many other people, that education is extremely important. It is a key issue with 
respect to many. I do not have an answer myself, but perhaps we·have laid the 
appropriate grounds in the Society and in the country for working on it. 

I would like to pick up on a comment that Dick wright made yesterday morning. It 
has to do with the fact that there is presently a low level of expenditures for 
non-proprietary research going on in lighting. There is need for more· research. 
Thi~ h~s been repeated ove~ and over during this session. I quite agree with 
this thought. 

There is also the interaction of various environmental factors and the matter of 
aesthetics regarding lighting. Practically everybody on the panel and in the 
audience was unanimous that environment affects attitude and productivity and 
this sort of thing. I feel that way as well, but I think this is due to intui­
tion at present. Dr. Peter Boyce, well-known English researcher, has said that 
there is no proof yet that there is a trade-off between aesthetics and perfor­
mance, and so that is another area where we definitely need some research. 
Because of our feelings on this subject, it has got to be a factor. Research on 
visual performance is where a lot of IERI money has gone in recent years, and the 
money expended is not very much compared to what is needed to put us on a sound 
scientific basis· in illumination recommendations. 

The biological effects of light is another area of extreme importance which must 
be researched. 

I know that there are some members of the Society who think that we are probably 
going to take a step backwards next week when the Board of Directors meets and, 
perhaps, votes·to move away from the illumination system.that we have had since 
1958 to this so-called interim system. I don't know how long the interim will 
be. It may be some five to ten years. 

We definitely do need a greater budget for research. We don't have to start 
from ground zero. We have a great mass of valid, scientifically defensible 
knowledge on light and vision. We just don't seem to have the system to put it 
all together at the moment. We have outlined a research program and get all of 

.the help that we can in order to determine what should be the elements that will 
put us back on a scientific basis in the future. We don't care what the numbers 
are. We just want to know what the truth is. 
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'- Finally, I would like to say that we from 'NBS appreciate the particiP.~tion of 
each of you in this Roundtable. · ,. -; ·- .. " _, 

Mr. Cornish: Thank you, Dick. I would like now to call on your IES president, 
·Bill Fisher. J> · .. -.:;· . 

' r 

13.2 - Mr. Fisher: . -I have certainly been very pleased with tP,is,. Roundtable, -not. only from 
a personal point of view, but I am pleased that a numbe;r of people-l;lave brought 
out some rather stimulating conversation. So I think we have taken a pretty 
good• look at all.parts of the elephant's-anatomy .that were mentioned yesterday. 

! .. 

I feel 'that Dick has done·an·outstanding job of identifying some,of the issues 
in his summary. I suppose we wi•ll have these on· the record to use and put 
forward to the appropriate groups within the Illuminating Engineering Society 
together- with any additional ·dialogue that may be needed which can.be·fol-lowed up 
with·· personnel from the Center for Building 'l'echnplogy later-:;ori~. · we have done a 
far-better· job in outlining the-lighting issues than I .could possibly have 
imagined. 

I would like to take a minute.to pick up something that I said yesterday in view 
of the feedback that l qot on this particular subject, because-it. has to do with 
the relationship of lighting to the use of oil ~nd th~ fact. that liqhting ene~gy 
reduct-ions .will not· save oil. 

I did not say that lightly. I did it on the·basis of quite a few months of very 
laborious calculations. We started out with· a procedure .that was reviewed by a 

·paid consultant. 

We took weather data 
building inventory. 
some energy limit or 
throughout the whole 

from 50 states and made computations for the existing 
our numbers come out ·just as I: sai-d, that if you, ·establish 
a certain watts per square .foot limit to lighting uniformly 
country, you are not going to·save any oil, net. 

In 16•states real oil usage could be reduced with reductions in lighting energy, 
but in 34 states more oil will be used. The net effect is zero .impact on real 
oil usage in the u.s.A. 

My ~revious remarks must not have been heard quite clearly, because I did not 
say that you should not reduce lighting energy because. of its- contribution to 
heating. We need to save all forms of energy. I was trying to make the point 
that energy savings in lighting are not• going ,to show .up as savings in oil on 
a net basis. And, unfortunately, there are many-- who··believ.e. tnat reducing light a 

ing will reduce oil consumpti·on-. That is not true.· My purpose i_n raising the 
issue at all was in the hope that our discussions on ligqting.would be more 
objective with the oil issue set aside. 

. ._,:, . !,1,· 

Frankly, I am much concerned for our national security and economic stability 
because we have not as yet begun to make any progress nationally in reducing 
oil use. We are still losing ground. 

This country has not yet really addressed the major problem that we have in terms 
of energy. I kind of hesitate to make this point, because nobody in this audience 
has any policy responsibility for oil, but I think frequently about Alexander 
Solzhinetsyn's commencement address to Harvard University last year· in which he 
charged that, "The West has lost its courage." 

His point was that the United States was not willing to stand up for the big 
issues against the big countries in international diplomacy. However, on small 
issues and against small countries which is the paramout energy issue in security, 
safety and survival. However, great pressures have been exerted against light­
ing, one of the small issues. 
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So we are going to have to-wrestle with this in the very near future.· Wheri we 
get this research program put together, then we will have to determine how much 
it is going to cost. 

Frankly, we would like to come·to the Center for Building Technology to qiscuss 
this whole situation and see if we can chart some paths that will allow us to 
accomplish the needs that we see. That is what the-Society wants·an~ appare~tly 
what ·all the auditors want and panelists want. 

I would like to say that· it has been· great to have the stimulating questions 
and co~nts of the auditors, and the observers as well, and of course thos~ of 
the panelists •. , .. I think the steering committee made excellent choices. I wish 
to thank everybody again for -:coming to this Roundtable. 

13.3 Mr. Cornish: Thank you. Ladies and Gentlemen, this pretty well wraps it up. I 
would like to say that I pelieve the lighting communi~y indeed owes a debt of 
gJ.·atlLude to both the'.IES and the NBS for naving sponsored this particular 
Roundtable. 

I believe it has done a great deal to improve the understanding of where we 
stand at the present time. 

on behalf of Joe Murdoch, who is the chairman of the steering .committee that set 
up this Roundtable, I would like to say thanks ·to a few people. 

First of all, I would like to thank the IES staff who have been·in the back of 
the room wandering around'and picking up all of those questions from the audi­
tors. I believe we should say thank you to them. 

I would also very definitely like to thank the readers, Mel Unglert and Charley 
Ali\ick., fo:r.· their great. as.sistance in pulling together. those questions that were 
aske"d by the auditors. 

Finally, our thanks are extended to the auditors and to the audience. Thank you 
for coming and participating ~n this Roundtable. 

Of course I think our farewell should be said to the panelists because they 
should be complimented on their excellent performance that they provided to us 
for the past couple of days. 

It has been a real privilege to have been the moderator of this panel. I think 
there should be within the lighting community more of the same kind of meeting 
because it is the best way to voice our different points of v~ew. · Thank you 
for attending. 

(Whereupon, the Roundt~ble Meeting concluded at 1:05 p.m.) 
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