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FEEDBACK FROM USERS OF ENERGY EFFICIENCY INFORMATION ON
THE INTERNET: ANALYSIS OF THE U.S. CADDET HOME PAGE

by Marilyn A. Brown and Melissa K. Voss
Oak Ridge National Laboratory*

SUMMARY

This paper describes the U.S. experience to date with providing energy efficiency
information from the Center for the Analysis and Dissemination of Demonstrated
Energy Technologies (CADDET) on the Internet. The paper begins by describing the
way that information is displayed in the U.S. CADDET home page system. Statistics
are then provided on numbers and types of users of the home page. Next we describe
the frequency with which different types of CADDET information have been accessed
and summarize the feedback provided by users. Drawing on this experience with the
U.S. CADDET home page system, the authors conclude that energy efficiency
information systems on the World Wide Web can contribute significantly to the goals
of CADDET and other information outreach programs. However, to reach a wider
range of audiences, Internet systems need to be supplemented by other dissemination
efforts aimed at reaching individuals in countries and organizations that are not
currently using Internet services. In addition, more personal and customized
information sources are needed to provide users with the types of assistance and
guidance that may be required to translate knowledge of a technology’s technical and
financial performance, into a decision to adopt the technology.
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FEEDBACK FROM USERS OF ENERGY EFFICIENCY INFORMATION ON
- THE INTERNET: ANALYSIS OF THE U.S. CADDET HOME PAGE

by Marilyn A. _Bm@wnmd Meliss2a K. Voss

The use of inter-networked computers offers orgamizations the ability to reach
potentially vast audiences with minimal effort, by taking advantage of the huge
investments being made in electronic commmmications infrastructure worldwide. While
on-line communications represeats only a small fraction of today’s domestic and

international communications, they are expading at an unprecedented pace and are
transforming domestic and global information flows.

Many businesses and consumers are taking advantage of this communication potential
by connecting to the Internet—a system by which computers can communicate with
one another using commonly aceepted protocols. According to a Nielsen Media
Research (1995) survey, approximately 24 million people in the U.S. and Canada (or
almost 11% of the 16-and-older population in North America) are Internet users.
Every month, tens of thoesands of businesses and households buy direct Internet
connections or purchase sabscriptions to em-fine imformation and communication
services. It has been estimated that by the year 2000 there will be 180 million Internet
users worldwide (Verity and Hof, 1994).

Organizations place information en the Intemet by creating home pages on the World
Wide Web-a system that uses graphical intexfaces to simplify the tasks of searching
for and retrieving information. This paper describes the U.S. experience to date with
the Internet home page for the Center fr the Amalysis and Dissemination of
Demonstrated Energy Technologies (CADDET).

The paper begins by describing CADDET amd the US. CADDET home page system.
Statistics are then provided on mers of the bome page, including the number of times
the home page has been accessed each month since its inception, and the types of users
of the information-by comntry of onigin and orgamizational affiliation. Next we
describe the frequency with which different types of CADDET information have been

accessed and the feedback provaded by users who completed “electronic coupons.”
The paper ends with a discussion of its findings.

BACKGROUND ON CADDEY

The Center for the Analysis and Dissemination of Demonstrated Energy Technologies
was formed by the International Energy Asency in 1988 to collect and disseminate
information on demonstration grojects that have produced data on the successful
economic and techmical performance of emergy-efficient end-use technologies. The




Center recognizes that the tangible evidence of technical and economic viability

produced by demonstration projects can effectively accelerate the replication of
successful technologies.

In 1993 CADDET was expanded and now has two branches-CADDET Energy
Efficiency and CADDET Renewable Energy. In the United States, involvement with
the CADDET Energy Efficiency Annex is coordinated by Oak Ridge National
Laboratory for U.S. Department of Energy (DOE). The National Renewable Energy

Laboratory provides technical support for U.S. involvement in the CADDET
Renewable Energy Annex.

At the heart of the CADDET operation is a computerized Register of information on
more than 1,600 energy technology demonstration projects. Each of the 15 countries
that belong to CADDET have contributed Register entries describing demonstrations
in their countries. A majority of these entries focus on technologies for increasing the
efficiency of energy use in buildings and industrial processes.  Agriculture,
transportation, utilities, and other end uses are also represented, but to a lesser degree.
A total of 358 entries describe U.S. demonstration projects.

CADDET also produces technical brochures, which provide expanded information on
key technologies represented in the CADDET Register. Each brochure describes the
technology being demonstrated, the setting, the cost of the project and the energy
saved, other findings concerning the operation of the technology, and individuals who
can be contacted for further information. The most in-depth of the CADDET
products are the Analysis Reports. These reports use experts from all CADDET
member countries to compare the technical and economic results of selected
demonstration projects on a particular technology. Sixteen analysis reports have been
produced to date. Finally, CADDET also produces quarterly Newsletters, which are
currently distributed to over 10,000 subscribers world-wide. Each issue focuses on a

specific technical topic and features international articles, news items, abstracts of
recent publications, and meeting notices.

CADDET INFORMATION ON THE INTERNET

A range of traditional promotional techniques are employed by the DOE, ORNL, and
the U.S. CADDET National Team to make potential audiences aware of the energy
efficiency information available from CADDET. In addition, in November of 1994,
the United States became the first CADDET member country to make CADDET

information available on the Internet. The address for the the U.S. CADDET-energy
efficiency home page is:

HTTP://www.ornl.gov/CADDET/caddet.html.




The U.S. CADDET home page (Figure 1) allows users to view all of their options

before beginning a customized search. In particular, links to five additional pages are
listed and described.

e By selecting the first page, “About CADDET,” users are provided background
information on CADDET, including an overview of the Center’s goals, information
products, and organizational structure (Figure 2).

e The second page introduces users to the CADDET database of information on
demonstration projects (Figure 3). From there, the user can elect to conduct a
query of the 358 entries that describe the technical and economic performance of
energy efficiency technologies demonstrated in the U.S. For instance, a search for
the term “motor” in the abstract of the U.S. entries identified 14 projects (Figure

4). From that point, the user could access the abstract and full documentation for
each of these 14 entries.

e The third page provides an overview of CADDET brochures, including an
explanation of the distinction between “CADDET. demonstration brochures™ and
“CADDET results brochures” (Figure 5). A listing of all of these brochures can
then be provided by clicking on either type of brochure (see Figure 6 for an
example). At this time, users must contact ORNL to obtain copies of the
individual brochures. (All of the brochures are available free-of-charge to U.S.
users, but only the U.S. brochures are available for free to international users). The
U.S. intends to place the text of all of its future brochures onto the Internet.

e CADDET analysis reports are the subject of the fourth page. Here, the user can
obtain a list of the 16 analysis reports that have been published to date (Figure 7),
along with information about how to purchase them. In addition, a short abstract

of each report can be accessed, such as the summary of “Industrial Drying
Technologies,” which is shown in Figure 8.

e Finally, the user may elect to complete a CADDET End-user Form (Figures 9 and
10). This form, also called an “electronic coupon™ asks users to provide feedback

about CADDET information and offers them a chance to request additional
information.

The pages shown in Figures 5 through 8 were added to the CADDET home page
system on December 15. Thus, the usage figures for these pages presented below are
based only on a half~month period of Internet accessibility.
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USERS OF THE U.S. CADDET HOME PAGE

From January 1, 1995, to December 31, 1995, there have been more than 10,000 “hits”
on the U.S. CADDET bome page system. These “hits” have increased from

approximately 550 in Jammary to 1200 in December. The steady growth in the usage
of the U.S. CADDET home page is shown in Figure 11.

Figure 11. “Hits” on the US. CADDET Home Page in 1995

More than three-quartess (spedifically, 4,703) of these hits were from the United
States, and 1,371, or 23%, were from other countries. Countries accessing the home

page span the globe, but the greatest nmmbers of users outside of the U.S. are from
Canada and Europe. :

Table 1 presents the number of hits on the US. CADDET home page by country in
December 1995. Countries are divided mto three categories, based on the classification
developed by Nazem (1995) to reflect word telecommmmications infrastructure.

“Industrialized Countries” lead the development and deployment of modern
communication technolegy on the domestic front, and they provide both capital and
know-how to facilitate imfrastracture development m countries abroad. “Countries of
Eastern Europe and the former Soviet Union™ enjoy a high degree of literacy and have
seen considerable technological growth, but they suffer from historical obstacles to the




free flow of information. The third group of countries (“Developing Countries™) is
perhaps the most diverse group, and it contains some of the world’s most populous
and rapidly growing countries that will be accounting for an increasing share of the
world’s energy consumption. It is comprised of countries that currently lag furthest
behind in telecommunications infrastructure and have insufficient resources to invest in
significantly upgrading this infrastructure in the near term.

Table 1. “Hits” on the U.S. CADDET Home Page,
by Country, in December 1995*

Industrialized Countries of Eastern Developing
Countries Europe and the Countries
Former Soviet Union
Australia 15 | Slovenia 5 | Indonesia 2
Belgium 2 Malaysia 2
Canada 61 Mexico 7
Denmark 21
Finland 7
Germany 2
Japan 6
Netherlands 14
Norway 43
Portugal 1
Spain 6
Sweden 3
Switzerland 16
United Kingdom 21
United States 724
Total 942 | Total 5 | Total 11

*In addition, Brazil accounts for three hits, Israel for two hits, and South Afiica for three hits. The
location of these countries in the classification by Nazem (1995) is unclear. Further, the country origin
of 234 hits during December 1995 could not be determined.

The results shown in Table 1 (and statistics on users from previous months) suggest
that users in industrialized countries are accessing the U.S. CADDET information
much more extensively than are users elsewhere in the world. Thus, overall these
statistics indicate that the CADDET databases on the Internet can reach a large number
of users with information about energy-efficient technologies. However, these same
statistics also underscore the need to supplement the Internet with other forms of

outreach that better meet the needs of users in countries of Eastern Europe, the Former
Soviet Union, and the developing world.




Affiliations for 719 of the 724 United States users (in December 1995) could be
determined from their e-mail address extensions. Government agencies account for
more than a third (37%) of the users. However, if the usage of just one of these
organizations is removed (the 105 hits from the National Renewable Energy
Laboratory), this percentage drops substantially to 27%. The next most frequent
users are commercial organizations, which comprise 30% of the users in December.
Educational institutions account for 15%, and non-profit organizations account for 2%.
The remaining 16% of the users accessed the U.S. CADDET home page via a network
service, which does not allow identification of organizational affiliations.

To the extent that these affiliations are representative of both international and
domestic users, we can conclude that U.S. CADDET home page is being used by many
of the audiences that are being targeted. However, it is also likely that small, resource-
constrained businesses, educational organizations, government agencies, and non-profit

organizations are under-represented within the large categories of users described
above.

A recent survey of Internet users in North America found that Web users typically are
upscale (25% have incomes of more than $80,000), educated (64% with at least college
degrees), and professionals (50% are professional or managerial) (Nielsen Media
Research, 1995). These same segments are likely to be more receptive than many
other groups to information about newly demonstrated energy efficiency technologies.
However, until the Internet has penetrated beyond these early adopters to broader
segments of the population, the Internet will only partially meet the marketing needs
of CADDET. As Hummel (1995, pp. 1-2) concluded in his analysis of the potential
for utilities to provide customer services and marketing on the Internet, “Radio,
television, telephone, print advertising, and mail service are still the predominant media
for communicating with customers, [although] the technology of inter-networked
computers is promising to make a quantum leap in usage.”

TYPES OF INFORMATION ACCESSED BY USERS

The nature of the information accessed by users in December 1995 is portrayed in

Figure 12. This graphic indicates that many users are probing the CADDET
information in considerable detail.




Home Page
(296)

About Database Brochures Analysis End User
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Figure 12. “Hits” on the U.S. CADDET Home Page System, in December 1995

Most users probably entered the CADDET home page system by first opening the
home page. (If a user had previously opened this home page and moved on to other
pages of CADDET information, they might choose to mark one of these subsequent
pages—such as the one that enables database searches—and return to it when they next

seek CADDET information. This is likely to become more prevalent as users become
more familiar with CADDET.)

From the home page, 78 links were made to “About CADDET,” 159 links were made
to the CADDET database, 53 to the overview of brochures, 56 to the list of analysis
reports, and 52 to the end-user form. Many users went beyond these pages to
examine the titles of brochures and the abstracts of analysis reports (Table 2). In




addition, 3 individuais completed the end-user form.

Table 2. “Hits” on Abstracts of CADDET Analysis Reports During December 1995

Report No. Report Title No. of Hits
1 Small-Scale Cogeneration (revised) 17
2 Heat Transformers in Industrial Processes 5
3 New Technologies for Heating and Cooling Supply in Office 6
Buildings
4 Thermal Storage: Managing Electrical Loads in Buildings 4
5 Compressed Natural Gas as a Vehicle Fuel 4
6 Energy Efficient Lighting in Commercial Buildings 11
7 Controls to Reduce Electrical Peak Demands in Commercial 10
Buildings
8 Energy Efficient Retrofitting of Office Buildings 6
Gas-Turbine-Based CHP in Industry 4
10 Industrial Ventilation 4
11 Process Heating in the Metais Industry 5
12 Industrial Drying Technologies 5
13 Transportation Management and Traffic Engineering 7
14 Advanced Houses of the World 6
15 Energy Efficient HVAC Systems in Office Buildings 6
16 Heat Exchangers in Aggressive Environments 4
Total 104

The pattern of usage shown in Table 2 suggests that many users viewed the abstract of
only the first report. Further, the reports on lighting and controls in commercial
buildings were of greatest interest to users in December 1995.

FEEDBACK FROM USERS

This section summarizes the information collected from those users who elected to
complete the end-user form, which is an “electronic coupon” containing questions
about CADDET, requests for information, and comments about the home page. As of
December 31, 1995, 59 coupons were received from users in 12 different countries,
with an average of approximately four coupons per month. Users from the United
States constituted the largest block, comprising 70% of the total number of
respondents. Other countries include Austria, Belgium, Canada, Croatia, Italy, .



Mexico, Portugal, Slovenia, South Africa, South Korea, and the United Kingdom.
Most of these respondents were from the private sector (48%) or universities (26%).

Almost half of the individuals who completed the “electronic coupon” requested
additional information about energy-efficiency (N=15) or renewable energy (N=14)
technologies, research, or data. Another 13 individuals requested copies of specific
CADDET products. The remaining respondents sought other types of information or
provided comments on the U.S. CADDET home page.

CONCLUSIONS

Based on the pattern of usage of the energy-efficiency information that the United
States has placed on the Internet, the authors conclude that energy efficiency
information systems on the World Wide Web can contribute significantly to the goals
of CADDET and other information outreach programs. The low cost of reaching large
numbers of users via the Internet suggests that this information outreach tool is a cost-
effective mechanism. However, to reach a wider range of audiences, Internet systems
need to be supplemented by other dissemination efforts aimed at reaching individuals
in countries and organizations that are not currently using Internet services. In
addition, more personal and customized information sources are needed to provide
users with the types of assistance and guidance that may be required to translate
knowledge of a technology’s technical and financial performance, into a decision to
adopt the technology.
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