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ABSTRACT 

A macroeconometric model descr ib ing the  S t .  Lucian economy was 
developed using 1970 t o  1982 economic data. It comprises 32 equations 
estimated by ordinary l eas t  squares t h a t  describe consumption, produc- 
t i on ,  fo re ign  trade, and investment and close the  model. The leve l  o f  
government spending i s  exogenous. The model i l l umina tes  the  key v a r i -  
ables t h a t  in f luence the  l eve l  o f  output  i n  S t .  L u c i a  and i t  can be 
used f o r  short-term forecasts. 

The resu l t s  o f  macroeconometric f o r e c a s t s  f o r  t h e  p e r i o d  1983 
through 1985 show an increase i n  gross domestic product (GDP) f o r  1983 
and 1984 w i t h  a dec l ine i n  1985. The r a t e  o f  populat ion growth i s  ex- 
pec ted  t o  exceed GDP growth so t h a t  a small dec l ine i n  per capi ta  GDP 
w i l l  occur. We forecast t h a t  garment exports w i l l  increase, prov id ing 
needed employment and fore1 gn exchange. 

To obta in  a longer-term but  more gen r a l  outlook on S t .  L u c i a ' s  
economy, and t o  evaluate t h e  benef i t  o f  geothermal energy development, 
we appl ied a nonl inear programming model. The model maximizes d i s -  
counted cumulative consumption, 

For t h e  next 30 years, resu l t s  show a 3% p e r  y e a r  i nc rease  i n  
GNP t h a t  i s  r e l a t i v e l y  i nsens i t i ve  t o  whether geothermal energy i s  i n -  
s t a l l e d  o r  whether the  p r i c e  o f  o i l  inc reases  by as much as 2% p e r  
year,  I f  geothermal energy i s  i ns ta l l ed ,  discounted cumulative con- 
sumption i s  increased by 2% t o  4% and annual consumption by 3% t o  9% 
by 2012, depending on the  p r i c e  o f  o i l .  I n  addi t ion,  i n s t a l l a t i o n  o f  
geothermal capaci ty markedly decreases energy costs and the  demand f o r  
impor ted  petroleum. With geothermal , -energy costs as a percentage o f  
GNP are decreased, thus leav ing more funds t o  be spent f o r  consumption 
and investment . 
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I . MACROECONOMETRIC MODEL 

The Construction o f  Macroeconometric Models i n  the  Context o f  Developing 
Count r i  es 

The modeling o f  macroeconomic a c t i v i t y  i s  based upon the  idea o f  a 
c i r c u l a r  f low o f  goods and services through an economy. I n  t h e  most simple form 

o f  t h e  c i r c u l a r  f low,  households p r o v i d e  resources i n  the  form o f  labor  and 
cap i ta l  and f i rms u t i l i z e  these resources t o  produce goods. The rents  and wages 
p a i d  t h e  households f o r  t h e i r  resources a r e  then  used t o  purchase t h e  goods 
produced by the  firms. This simple model can be made more complex by adding a 
c r e d i t  market, government purchases, o r  i n te rna t i ona l  t rade (Figure 1). 

The economic analysis po r t i on  o f  t h e  r e p o r t  i s  cen tered  on a d i s -  
cuss ion  o f  t h e  methodology used and the  analysis o f  the  unique s i t u a t i o n  posed 

by the  S t .  Lucian economy. The macroeconometric model was developed f o r  s h o r t -  
r u n  analys is ,and t h e  n o n l i n e a r  o p t i m i z i n g  model was used t o  evaluate energy- 
economy in te rac t ions  i n  the  long run. 

2 

Fig. 1. C i r cu la r  f low o f  payments i n  an economy. 
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.1" 
We begin w i t h  a summary o f  t h e  models '  f i n d i n g s .  The nex t  s e c t i o n s  

d e t a i l  : t h e  focus o f  a short-term macroeconometric model approach f o r  develop- 
i n g  countr ies;  fo l lowed by the  model s t ruc tu re  and the  necessary data t o  support 
t he  model. The short-term model sect ion concludes w i t h  resu l t s  and forecasts o f  
the  model. The l a s t  sect ion comprises appendices t h a t  d e t a i l  t h e  model code, 
and describe the  data base developed f o r  the  Government o f  S t .  Lucia. 
A. Summary o f  Model Findings 

Short-term Macroeconometric Model. We see the  S t .  Lucian economy growing 

s low ly  th rough  1984. The growth i n  t h e  pos t -84  p e r i o d  i s  reversed due t o  
d e c l i n e s  i n  banana exports as a r e s u l t  o f  t he  approximate 5-year banana produc- 
t i o n  cyc le  ( p l a n t i n g  mats, ma tu ra t i on ,  f o l l o w e d  by y i e l d  dec l i nes ) .  Th ls ,  
coupled w i t h  i nc reases  i n  t h e  p o p u l a t i o n  and a somewhat r e s t r i c t e d  growth i n  
employment, r e s u l t s  i n  lowered per cap i ta  disposable incomes. On t h e  p o s i t i v e  
s ide ,  i nc reased  e x p o r t s  o f  garments w i l l  provide more employment and fo re ign  
exchange. The forecast increase i n  re-exports i s  quest ionable due t o  t h e  l a c k  
o f  s o l i d  i n f o  a t i o n  about the  sector. 
B. The Construct ion o f  Macroeconometric Models i n  The Context o f  Developing 

Countr ies 
The const ruct ion o f  l a r g e - s c a l e  macroeconometr ic models i n  developed 

c o u n t r i e s  has been an on-going process f o r  near ly  two decades. However, t he  
t rans fe r  o f  these techniques and pro jec ts  t o  developing c o u n t r i e s  has occu r red  
i n  the  r e l a t i v e l y  recent past. The reasons f o r  the  delay i n  t rans fe r  are f a i r l y  

obvious: a lack o f  s u f f i c i e n t  o r  disaggregated t ime-ser ies data,  l a c k  o f  com- 
p u t i n g  f a c i l i t i e s ,  a n d  f i n a l l y  a s h o r t a g e  o f  w e l l - t r a i n e d  a p p l i e d  
econometricians i n  one loca t i on  t o  susta in  an e f f o r t  o f  t h i s  sort .  

To be u s e f u l  and usable i n  a developing country,macroeconometric models 
should f u l f i l l  c e r t a i n  requirements. Size and computing f a c i l i t i e s ,  once p r ime  
considerations, are no longer l i m i t i n g  fac to rs  due t o  the  profus ion o f  microcom- 

s and software. Thus, models should be designed t o  ake advantage o f  t h i s  
echno logy .  However,  t h e  s i z e  o f  t h e  model i now l i m i t e d  by d a t a  

a v a i l a b i l i t y  ra the r  than computing f a c i l i t i e s .  I n  a l l  p r o b a b i l i t y ,  da ta  do n o t  
e x i s t  i n  d e t a i l e d  enough form t o  support a la rge  mul t i sec tor  model. Further, 
the  data t h a t  do e x i s t  may only  support forecasts f o r  a r e l a t i v e l y  short  period. 

A r u l e  o f  thumb i s  t h e  forecast  per iod should not exceed one-fourth the  length  
o f  t he  t ime ser ies used i n  model construction. 
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The app l ica t ion  of models o r  paradigms of developed countr ies t o  develop- 

i n g  countr ies i s  value-laden and can r e s u l t  i n  misappl icat ion o f  economic tools.  
I n  most deve lop ing  countries,demand e x i s t s  bu t  supply i s  e i t h e r  slow o r  unable 
t o  respond t o  changes i n  demand o r  quant i t y  demanded. Thus, the  a p p l i c a t i o n  o f  

Keynesian demand-oriented models t o  a developing country i s  an emphasis on the  
wrong component. 

I n  
most cases,we see t r a d i t i o n a l  a g r i c u l t u r e  as t h e  l e a d i n y  o r  dominant sec tor .  

I t s  l i n k a g e s  are t o  a g r i c u l t u r a l  employment and the  earning o f  f o re ign  exchange 
through exports o f  the  primary commodities. Other producing sectors o f  v a r y i n g  
degrees o f  impor tance r e f l e c t  a c o u n t r y ' s  o r i e n t a t i o n  towards a developing 
manufacturing sector o r  a tour ism and associated services sector. 

Capi ta l  markets i n  developing Countries are general ly embryonic and them- 
selves a po ten t i a l  contr ibutor/cause of underdevelopment. I n  most deve lop ing  
countr ies, the  c a p i t a l  markets consis t  of a few la rge  commercial banks which are 
more su i ted  t o  p rov id ing  s h o r t - t e r m  o p e r a t i n g  funds r a t h e r  t h a n  longer - te rm 
investment .  Thus, c a p i t a l  markets shou ld  be examined i n  the  context o f  the  

The focus i n  developing countr ies should be on the  producing sectors. 

1 intended app l i ca t i on  o f  the  proposed model. 
There are s t i l l  o ther  s t ruc tu ra l  cha rac te r i s t i cs  des i rab le  for a model o f  

a developing country. The fo re ign  sector, fo r  example, p lays an impor tan t  r o l e  
i n  such an economy. Given the  emphasis on supply, exports cannot be considered 
as merely fo re ign  demand o f  domestic goods. For exports t o  mater ia l ize,  produc- 

t i o n  must f i r s t  take place. 
C. Discussion o f  the  S t .  Lucia Short-Term Po l icy  Model 

C.1. Model Overview. The econometric model presented i n  t h i s  repor t  
c o n t a i n s  28 equat ions  and was c o n s t r u c t e d  s p e c i f i c a l l y  as l i n e a r  i n  b o t h  
parameters and v a r i a b l e s .  Moreover, i t  i s  a completely " rea l  model" i n  tkt 

there i s  no considerat ion given t o  the  monetary sector and consequently no con- 
s i d e r a t i o n  g i ven  t o  t h e  determinat ion of p r ices  and wages. A l l  d o l l a r  values 
are expressed as rea l  1977 Eastern Caribbean d o l l a r s .  The monetary and p r i c e  
s e c t o r s  and government expenditures were excluded from the  model because o f  t he  
d i f f i c u l t y  i n  modeling the  s t ruc tu ra l  change o f  t h e  r e c e n t  pas t .  The p r e s e n t  
model s t ruc tu re  i s  such t h a t  government expenditure i s  an exogenous var iab le  and 
may be changed by the  analysts. 
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. 
The model consists o f  28 equations, 21 behavorial and 7 d e f i n i t i o n a l ,  and 

i s  based on the  na t iona l  income accounting i den t i t y :  

where 

Y = National income, 
C = Consumption expenditure, 
I = Investment expenditure, 
G = Government expend1 t u r e  , 
X = Exports,and 

M = Imports. 
I n  genera l  terms, the  construct ion o f  a macroeconometric model invo lves 

the  establ ishment o f  a system of n a t i o n a l  income accoun t ing  i d e n t i t i e s  ap- 
p r o p r i a t e  t o  the  model bu i l de rs '  needs. The model bu i l de rs  must then determine 
which economic v a r i a b l e s  a r e  t o  be e x p l a i n e d  and fo recas ted  by t h e  system 
(endogenous v a r i a b l e s )  and those  t h a t  a r e  t o  be determined outside the  model 
(predetermined variables). 

The model p resen ted  here, f o l l o w i n g  i s  s t ruc tu red  and solved 
recurs ive ly .  Th is  approach was selected because the  p e r i o d i c i t y  o f  t h e  d a t a  i s  
annual;thus,an i ns tan taneous  r e a c t i o n  o f  t h e  d i f f e r e n t  markets t o  supply o r  
demand i s  not  captured. Further, t he  t h r u s t  o f  t he  p r o j e c t  was t o  aim t h e  ex- 

p l a n a t i o n  i n  t h e  sense o f  stimulus-response re la t ionships.  A f low char t  o f  t he  
model i s  presented i n  F igure 2,and a l i s t i n g  o f  t he  equations i s  i n  Appendix A. 
The fo l l ow ing  sec t ion  deals w i t h  'the data and sources and presents the  estimated 
equations o f  t he  model. 

I n  an econometric model, t h e  a b i l i t y  t o  accurately est imate 
a desired parameter increases as the  number of observations increase. Also, as 
the  number o f  observations increases, forecasts f a r t h e r  i n t o  t h e  f u t u r e  are made 
possible. For a country of i t s  - leve l  o f  development, S t .  Luc ia possesses a good 
economic data base. Most var iab les requi red i n  our equations have been reported 
since a t  l e a s t  1970 on an annual basis. (Quar te r ly  data f o r  most v a r i a b l e s  a r e  

n o t  a v a i l a b l e . )  The y e a r  1970 was chosen as the  s t a r t i n g  p o i n t  o f  t he  model 
since data on key variables, such as gross domestic product (GDP) by s e c t o r  do 
n o t  go back f a r t h e r  t h a n  1970. The t i m e  p e r i o d  of t h e  model i s  t h u s  1970 
through 1982. With the  computerized data base and model framework g i ven  t o  S t .  

C.2. Data. 
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OUTPUT I 

IMPORTS 
4 

> 

CONSUMPTION 1 
INVESTMENT -cl 

EXPORTS -L I+  

Fig. 2. Flow char t  o f  the  S t .  Lucia short-term 
econometri c po l  i cy model . 

Lucia and w i t h  the  personal computer loaned t o  them,it i s  expected t h a t  t he  num- 

ber o f  observations and, hence, t h e  re f inement  o f  t h e  model w i l l  grow. The 
economic s t a t i s t i c s  t h a t  have been computer1 zed are tabulated i n  Append1 x B. 

With  a few impor tan t  except ions  t h a t  w i l l  be no ted  l a t e r ,  t h e  main 
sources o f  d a t a  a r e  t h e  Annual S t a t i s t i c a l  Digest and the  Nat ional  Accounts, 

1977-19825 published by the  Government o f  S t .  Lucia. I n  order t o  remove t h e  e f -  
f e c t s  o f  i n f l a t i o n  and t o  expla in  t h e  rea l  changes t h a t  have taken place i n  the  
S t .  Lucian economy, a l l  data were transformed t o  1977 rea l  d o l l a r s  - t h e  s tan -  
da rd  measure chose,, I n  t h e  N a t i o n a l  Accounts. Fo r  1970 th rough  1976, the  
consumer p r i c e  index for a l l  items, normalized t o  1977, was used as the  d e f l a t o r  

because a GDP-def la tor  was n o t  r e p o r t e d  f o r  t h i s  period; a d e f l a t o r  der ived 
d i r e c t l y  from the  National Accounts was used f o r  1977-1982. The CPI for a l l  

4 
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f 
items and t h e  GDP d e f l a t o r  f o r  1977 through 1982 are very s i m i l a r  i n  value so we 

do not f e e l  t h a t  we have introduced i n c o n s i s t e n c y  i n t o  t h e  da ta  by u s i n g  two  

d i  f f erent types o f  def 1 ators  . 
The most serious problem encountered i n  b u i l d i n g  t h e  economic d a t a  base 

was t h e  sparseness o f  annual data on populat ion and employment. The 1970 cen- 
sus, and estimates f o r  1979 and 1982 reported i n  t h e  S t .  L u c i a  Economic Review 
(1982) were t h e  main sources o f  data. The 1971 through 1978 data were general ly 

in te rpo la ted  using a compound growth r a t e  ca lcu lated between t h e  1970 and 1979 
d a t a  p o i n t s .  For a few var iables i n  t h e  populat ion data base, such as agr icu l -  
t u r a l  labor, serv ice labor, and government labor, add i t iona l  data o r  in format ion 
was ava i lab le  t o  r e f i n e  t h e  estimates. 

The value o f  GDP by sector f o r  1975 through 1982 has been t a b u l a t e d  and 
r e p o r t e d  by t h e  government i n  e i t h e r  t h e  1981 Annual S t a t i s t i c a l  Digest o r  t h e  
National Accounts. For the  per iod 1970 th rough  1973 no government e s t i m a t e s  

have been p u b l i s h e d  f o r  GDP by sec to r .  GDP i s  an important var iab le  t h a t  i s  
used i n  several of the  equations. I n  order t o  maximize t h e  number o f  observa- 
t i o n s  i n  t h e  model, we r e l i e d  upon f igures i n  The Commonwealth Caribbean f o r  
GDP by sector, Data f o r  1974 is interpolated. I n  general, t h e  r a t e  o f  growth 

from 1970 t h r o u g h  1973 i s  consistent w i t h  t h a t  exh ib i ted  by t h e  1975 through 

6 

1982 data. Thus, we do not f e e l  t h a t  we have compromised t h e  accuracy o f  t h e  
e a r l y  data by re l iance upon a nongovernment source. 

Two other problems were encountered i n  construct ion o f  the  economic d a t a  
base, Consumption data are not d i r e c t l y  reported. With the  exception o f  food 
t h a t  i s  produced and consumed domestical ly, i t  was assumed t h a t  annual consump- 
t i o n  o f  most goods equalled annual imports o f  those goods. Given t h e  nature o f  
t h e  St .  Lucian economy, t h i s  assumption i s  q u i t e  reasonable f o r  the  t i m e  p e r i o d  
considered. As development o f  t h e  manufactur ing sector progresses, i t  i s  o f  
course expected t h a t  t h e  amount o f  import s u b s t i t u t i o n  w i l l  increase. 

The l a s t  problem concerns investment data. L i k e  consumption, investment 
was not d i r e c t l y  reported f o r  the  1970 through 1976 perlod. A s i m i l a r  approach 
t o  t h a t  used f o r  consumption was t r i e d  - investment was assumed t o  equal Imports 
o f  durables such as e l e c t r i c a l  machinery, farm equipment, etc., p l u s  t h e  GDP 

f rom c o n s t r u c t i o n  t o  represent investment i n  bui ld ings.  However, when invest -  
ment data constructed by t h i s  method was compared t o  investment data reported f n  
the  National Accounts, i t  was c l e a r  t h a t  our estimates o f  1970 through 1976 data 
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were f a r  t o o  low. Therefore, we used only  s i x  observations (1977 th rough 1982) 

i n  our estimates o f  investment. 
I n  conc lud ing  t h e  d i s c u s s i o n  o f  d a t a  sources, we emphasize t h a t ,  i n  

genera l ,  t h e  accuracy and a v a i l a b i l i t y  of d a t a  a r e  q u i t e  good. I n  an open 

economy such as S t .  Lucia's, t he  a v a i l a b i l i t y  o f  good f o r e i g n  t r a d e  d a t a  has 
been e s p e c i a l l y  u s e f u l .  The main data problems and t h e i r  so lu t ions  have been 

described above. For a more de ta i l ed  descr ip t ion  of t he  computer ized  d a t a  and 
the  data sources, t h e  reader i s  re fe r red  t o  Appendix B. 

D. Model Speci f i cat  i ons 
Each component i n  F i g u r e  1 i s  represented by a se t  o f  behavorial equa- 

t i o n s  e s t i m a t e d  by  Ord ina ry  Leas t  Squares. I n  t h e  f o l l o w i n g  sect ion,each 
component block o f  equations i s  discussed and i n d i v i d u a l  equations are presented 
along w i t h  a graph o f  t he  actual  and f i t t e d  values. I n  a l l  cases i n  t h e  graphs, 
t h e  s o l i d  l i n e  r e p r e s e n t s  t h e  actual  value and t h e  dashed l i n e  represents the  
f i t t e d  value. The ord ina te  (Y-axis) i s  expressed i n  m i l l i o n s  o f  1977 EC$. 

D.1. Output (GDP). (Refer t o  Tables I - V  and Figures 3-6.) I n  most mac- 
roeconometric models,the genera l  f o rm o f  t h e  o u t p u t  equa t ions  i s  t h a t  o f  an 
aggregate production function-where output i s  dependent upon c a p i t a l  and labor. 
Disaggregated data on investment f o r  t he  various sectors o f  t h e  economy were not  
ava i  l ab le ; thus , the  equa t ions  t h a t  appear are not  production funct ions i n  t h e  
s t r i c t e s t  sense o f  t he  term; rather,they are equations t h a t  p r e d i c t  d o l l a r  value 
o f  output f o r  various output groups. 

Only i n  the  services sector  where we used r e a l  i nves tmen t  i n  
( i m p o r t e d  v a l u e )  does t h e  equat ion resemble a production function. 
t he  tour ism sector  i s  dependent upon the  number o f  t o u r i s t  a r r i v a l s  wh 
i n  the  i n d u s t r i a l  sector  was found t o  be a func t ion  of labor  employed. 

v e h i c l e s  
Output i n  
l e  output 

Imported 

c a p i t a l  equipment was t r i e d  as an explanatory var iab le  bu t  was ins ign i f i can t .  
The a g r i c u l t u r a l  s e c t o r  i s  an important con t r i bu to r  t o  t h e  S t .  Lucian 

economy. I n i t i a l  inves t iga t ions  ind ica ted  nominal output t o  be r e l a t e d  t o  t h e  
unemployment r a t e .  The f i n a l  equation re la ted  output t o  lagged average output 
per  worker and lagged depreciated investment i n  te rms o f  impor ted  implements, 
f e r t i l i z e r ,  and a g r i c u l t u r a l  chemicals. 

D.2. P r i va te  Personal Consumption Expenditure (PCE). (Re fe r  t o  Tables 
V I - X  and Figures 7-10.) Equations i n  t h i s  block e x h i b i t  t h e  general character- 

i s t i c s  o f  demand equations; income, population,and r e l a t i v e  p r i ces  are t h e  s ig -  
n i f i c a n t  variables. A c lass i c  example i s  consumption o f  food and beverages. 

Both var iab les are h i g h l y  s ign i f i can t .  
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TABLE I 

REGRESSION AND VARIABLE VALUES FOR 
OUTPUT: SERVICES 

ORDIWRY LEAST m S  ESTIMTfON 
# p m # m  OAR1A)LE: RCDPSRV 
mmE UIC C W F  ST0 ERROR T-STATISTIC 

WRDXN UATSW STATISTIC= 
CUI OF S W D  MSIDMLS 

49t8.5 
e 6 3 6 1 6  
z296.3 
.3.639 

.@I318 
13 

8 4952?Dw 
1.3128 

VLM 
tttt 
1978 
1971 
1972 
1973 
1974 
197s 
1976 
1977 
197a 
1979 
1988 
1981 
1982 

RCWSRU 
ttttttt  
62we 
67634 
69172 

54067 
6 w 2  1 
65144 
65988 

74180 
73689 
75188 
73109 

sssae 

m e 8  

SRUUIE 
t t t s t t  
7282 
7488 
745 1 
7359 
7279 
7693 
8268 
8762 
9295 
9738 
9816 
9884 
9043 

D72 
ttt 
8 
8 
1 
8 e 
d 
0 

0 
8 
0 e 

e 

e 

R I W H  
Ltttttt 
4475.9 
8494.1 
3737.1 
29e i . i  
2e31.8 

m e . 7  

2728 2 
2839.9 

8194.1 
6806 * 4 
7854.2 
5960.2 
4716.3 

W A R  

Fig.  3. Comparison o f  actual  and f i t t e d  time ser ies  f o r  
Output: Services. 
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TABLE I 1  

REGRESSION AND VARIABLE VALUES FOk 
OUTPUT: TOURISM 

14 

10 I 
L 
L 8  I 
0 
N 6  
S 
E 
c 4  

0 

ORDINARY LEAST 50Wf?ES ESTINllTION 

DEPE?4DE”T WRIfIBLEt RCDPTOU 
HARE LAG COEFF STD ERROR 1-STATISTIC 
8C 0 -9541 1159.7 -8.2274 
TMRRRIUE. 8 a21369 e014158 15.093 
R-SQtJGRE 8 95394 
R-SOWIRE (CORRECTED) 8 .94935 
CUlPBER OF OBSERUATIONS - 13 
DILXIIH UATSOH STfITISTIC- 1.6791 
9U1 OF SOWRED RESIDUALS - 10850467 

STD ERROR of REGRESSION 8 m . i a  

KFIR RCDPTOU TARRIUE 
t t t X  tutttt t t t t t t t  

1972 31?7 613384 
1973 4176 67678 
1974 5306 73820 
1975 3239 66278 - _ _ _ _  
la76 6851.5 75885 
1977 10700 89488 
1978 11680 105473 
1979 12508 102417 
1980 1 m e  99458 
is81 iiieo 96569 
1982 11608 gal81 

I 1 I I I I I I I I 1 I I 
- - 
I - 

- - 

- - 

- - 

* 

1970 1972 1974 1976 1978 1980 1982 
YEAR 

F i g .  4. Comparison of actual  and f i t t e d  t ime ser ies  f o r  
Output: Tourism. 
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TABLE I11 

REGRESSION AND VARIABLE VALUES FOR 
OUTPUT: INDUSTRIAL 

O R D I W Y  LEAST COUCIRES f S T f r # T f ~  
DE- WIRIAILE: RCDPIND 
M L S  COEFF STD ERROR T-STATISTXC 

0 -19874 
6.7W4 

t C  

R-SOUWE ,94182 
R-SCIWIRE (CORRECTED) - 
WUCIBER OF OBS€Rw\TIONS 9 

W I N  UATSO)( STATISTICS 
SUH OF SOUWED RESIWALS 

CCCVII e 
18W*2 
.so956 

d 0498 
13.344 

STD ERROR O f  R€UKSSION t499.3 

RCDPIND 
ttttttt  
6091.4 
6383 9 

S883.S 
7889.3 

5sai.a 

13486 
10677 

15008 
17088 
16800 
19788 
19200 
20680 

WCWB 
8 t t t t l  
2171 
2343 
2529 
2729 
2945 
3179 
3431 
3703 
39% 
4313 
4380 
4448 
4517 

Fig. 5. Comparison o f  actual and f i t t e d  time ser ies f o r  
Output: I n d u s t r i a l .  
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TABLE I V  

REGRESSION AND VARIABLE VALUES FOR 
OUTPUT: AGRICULTURAL 

ORDINMV LEAST soL#RES ESTIC#tIOH 
D€PEND€NT WI&BtE: RCDPhGU 
M UKI COEFF STD ERROR T-STATISTIC 

6859.3 558.33 10.853 ROUTUWR L 
RCUYICIN 1 1.8592 .24412 7.616 
D7 1 e 1- 2795 S .wet 
R-SOLYLRE 47823 
R-SOWRED (COWUTED A)ollt ZERO) -99411 
R-SOUARE (CORRECTED) -9928 
M B E R  OF OBSERWTIONS 12 
UJRBIN UIITSON StATISTICm 1.832 
SUH OF SOUIIRED RESIMLS 4sse8ei7 

STD ERROR OF RECRESSIW 9 2258,s 

ROUWKR 
ttt  l t t f  
3.5717 
3.9925 
2,6619 
2 2894 
2.8299 
1.9809 
2.8694 5302.4 0 
2.865 5835 0 
2.3985 5994.2 8 

R C W I N  D71 
t tf t t t t t  111 
172.8 0 
2259.1 1 
2789.5 0 

e 

7156.1 e 
7911 e 
8082.7 e 

F i g .  6. Comparison of actual and fitted time series for 
Output: Agricultural . 

12 

1 



TABLE V 

DEFINITIONS FOR OUTPUT VARIABLES 

RGDPSRV = r e a l  gross domestic p roduc t  (GDP)  f rom t h e  serv ice sector. For 
1970-1973, t h i s  includes the  fol lowing: transportat ion, d i s t r i  bu- 
t i o n ,  f inance,  s e r v i c e s  and professional, ren t  o f  dwellings, and 
miscellaneous services. The 1974 datum i s  est imated. F o r  1975- 
1982, RGDPSRV i s  t h e  sum o f  RGDP f rom e l e c t r i c i t y  and water, 
wholesale and r e t a i l  trade, t ranspor t  and communications, banking, 
insurance, rea l  estate, miscellaneous o r  "other" services, and i m -  
puted bank services (a negative value). 

RGDPTOU = r e a l  GDP f rom t h e  t o u r i s m  sector. This was equated t o  RGDP from 
hote ls  and restaurants. 

RGDPIND = rea l  GDP from the  mining and manufacturing sectors. 

I RGDPAGR = rea l  GDP from t h e  a g r i c u l t u r a l  sector. 

The sources f o r  gross domestic product data are: 

1 1970-1973 = Table SA2.11 i n  t h e  Commonwealth o f  the  Caribbean, World Bank. 

i 

I 1974 - c o n s t r u c t e d  by computing t h e  percentage i n c r e a s e  from 1973 t o  
1975. I 

1975-1976 = Table 55 i n  the  1981 Annual S t a t i s t i c a l  Digest. 
1977-1982 = Table 3, "Gross Domestic Product  a t  F a c t o r  Cos t  by K i n d  o f  

A c t i v i t y :  A t  Cur ren t  Pr ices,"  and Table 7, "Gross Domestic 
' Product a t  Factor Cost by Kind o f  A c t i v i t y :  A t  1977 Pr ices,"  i n  

St. Lucia's National Accounts 1977-1982. 

SRVLAB = number o f  people employed i n  the  services industry. This i n c l u d e s  
e l e c t r i c i t y  and commerce, transport,  and services (as reported i n  
Ref. Nos. 1 and 5) bu t  does not include people employed i n  t o u r i s m  
o r  by the  government. 

RINVVEH = r e a l  investment i n  veh ic les .  I t  i s  impor ts  o f  v e h i c l e s  minus 
p r i v a t e  a u t o s  ( P C E C A R ) .  Data f o r  d e f l a t e d  impor ts  o f  motor 
vehicles are from the  table. "ImPorts o f  Selected Commodities." i n  

1 

t h e  1976 and 1982 Annual S t a t i s t i c a l  Digests. Imports o f  ca is  are 
from Table 15, "Preliminary Summary Tables o f  External Trade," 1980 
and 1982. 

MFGLAB = number o f  people employed i n  mining and manufacturing. 

ROUTWKR = r e a l  gross domestic product from the  a g r i c u l t u r a l  sector divided by 
a g r i c u l t u r a l  labor. 

RCUMAGIN - cumula t ive  sum o f  a g r i c u l t u r a l  investment depreciated by 10% per 
year. 

TARRIVE = number o f  t o t a l  t o u r i s t  a r r i v a l s  from t h e  t a b l e s  "Passenger 
A r r i v a l s  and Departures by A i r  and Sea...," i n  t h e  1972, 1976, and 

. 1982 Annual S t a t i s t i c a l  Digests. Data were not reported f o r  1979 
and 1980 and had t o  be estimated. 
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TABLE V I  

REGRESSION AND VARIABLE VALUES FOR 
CONSUMPTION: FOOD & BEVERAGE 

M m B E R  OF OBSERVATXO)(S 9 12 
DU?BI?l WlSOn STIITISTIC- e.398 
SUR OF SOUWED RESIDWLS 449t7W 
STD fRUM OF RECRESStOn - etK.4 

KAR RPCEFBU TARRIVE RPDV 

1978 32647 45982 137366 
1971 36278 51888 143499 
1973 35953 67678 181614 
1974 35492 73828 De623 

tttt ttttttt  ttttttt  t w t t  

1072 3 5 ~ 1 5  6ita4 i2mw 

352613 
36686 
48662 
46738 
44517 
47194 
51316 
45589 

1 I 1 I I I I 1 I I I I 

/ \  1 
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VEClR 

Fig. 7.  Comparison o f  actual and f i t t e d  time series for 
Consumption: Food & Beverage. 
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TABLE VI1 

REGRESSION AND VARIABLE VALUES FOR 
CONSUMPTION: FUEL & 1IGHT 

MDXNIIRV LERST SOWIRES ESTIMlIOn 
D€PD(#HT WIR1A)fLI m E f L 1  wm LA<I COEFF STD ERROR t-STATISTIC 

-1Z.461 
13.431 
6.3S15 

-3.514 

e r n 3 6  
13 

2 469 - 111463 

StO ERRW OF RECRESSIOW . 116.17 

KAR 
t a t s  
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9 
8 

8 
1 e 
e 
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t a t a s  
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FLR AT IO 
ttltttt 

83297 
e 88K5 
.75se9 
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Fig. 8. Comparison of actual and fitted time series for 
Consumption: Fuel & Light. 
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TABLE VI11 

REGRESSION AND VARIABLE VALUES FOR 
CONSUMPTION: DURABLES 

ORDINARV LEAST SOWRES ESTImTION 
KPE)IDMT VAR1AIt.E: RPCEDLIR 
Nm€ LAC COEFF STD ERRW T-STATISTIC 

PCCDPT 1 6566.9 lS2.71 43. ee3 

STD ERROR UF RfXRESSIOH 7S8.75 

VE@R RPCEDUR PCCDPT 
tttt  tttstis rititr 
1978 9579I9 i3829 

1973 lei30 1.1732 

1971 1-39 1.7237 
1972 11486 1.4992 
1974 8082.3 1.1164 
1975 5948.2 1.1643 
1976 6876.9 1.2962 
1977 9739.3 1.3195 
1978 9137.6 1.4757 
1979 9387.2 1.5583 
1980 10031 1.5137 
1982 9529.2 1.5315 
ioai otsi 1.5295 

13 

I 1  

M 
I 10 
L 
L 9  I 
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N 8  
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YEAR 

Fig.  9. Comparison of actual  and f i t t e d  t ime ser ies f o r  
Consumption: DurabTes. 



TABLE I X  

REGRESSION AND VARIABLE VALUES.FOR 
CONSUMPTION: NOT ELSEWHERE SPECIFIED 

ORDINARY LERST SOUARES ESfIWitIOc( 
DEPEWDENT u m a u r  RPCENES 
MnE LnC COEFF STD ERROR T-StRTtStlC 

3t21.3 
22876 

.89441 
8 

83364777 
2 1988 

STD ERROR OF REWSSION 1973.4 

K R R  RPCEHES RCDPIHD 
1975 12202 18677 
1976 12856 13486 
1977 14984 15800 
1978 22100 17000 
1979 19488 16880 
1980 26782 19700 
1981 26262 19280 
1982 25688 te680 

tttt  t t s t t t r  t t t t t t t  

-2.2465 
7.7648 

Fig. 10. Comparison o f  actual and f i t t e d  t ime ser ies f o r  
Consumption: Not Elsewhere Specified. 
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TABLE X 

D E F I N I T I O N S  FOR CONSUMPTION VARIABLES 

RPCEFBV = rea l  personal consumption expenditures o f  food and beverages: 
PCEFB = imports o f  (beverages, food and tobacco - f e e d s t u f f )  and 

v a l u e  o f  o u t p u t  o f  domest ical ly-consumed a g r i c u l t u r a l  
goods. 

The value o f  imports o f  food items i s  from the follow- 
i n g  S.I.T.C. categories: Section 0 (food t o t a l )  minus 
D iv i s ion  0.08 (feeding s t u f f  f o r  animals); D iv i s ion  1.11 
[beverages); and D iv i s ion  1.12 (tobacco). The data 
sources were "Annual Report o f  Overseas Trade o f  St. 
Lucia, 1970-1975,'' and Annual S t a t i s t i c a l  Diqests. 

The value ot  domestlcally consumed a g r i c u l t u r a l  output 
i s  from The Commonwealth Caribbean, Table-SA2.11 f o r  1970- 
1973. The data f o r  1974-1976 are estimated. Mr.  Augustine 
o f  t h e  S t .  L u c i a  Department o f  S t a t i s t i c s  p r o v i d e d  t h e  
1977-1982 data. 

RPCEFLl = rea l  personal consumption expenditures on e l e c t r i c i t y :  
PCEFL = p r i c e  o f  e l e c t r i c i t y l k w h  domestic use o f  e l e c t r i c i t y  i n  

kWh. 
The p r i c e  o f  e l e c t r i c i t y  i s  .derived from the p r i c e  per 

80 u n i t s  reported i n  the  table, "Average R e t a i l  P r i c e s  i n  
C a s t r i e s  o f  Selected Commodities," from the  1976 and 1982 
Annual S t a t i s t i c a l  Digests. The p r i c e  per 80 u n i t s  i s  as- 
sumed t o  be t h e  p r i c e  o f  80 kWh; the p r i c e  o f  e l e c t r i c i t y  
then equals the  reported p r i c e  f o r  80 u n i t s  d iv ided by 80. 

The da ta  on domestic use o f  e l e c t r i c i t y  are from the 
tables, " E l e c t r i c i t y  Generation and D i s t r i b u t i o n  - Northern 
Area and Southern Area," i n  the  Annual S t a t i s t i c a l  Digests. 

RPCEOUR = r e a l  personal  consumption expend i tu res  on c l o t h i n g ,  shoes and 

RPCENES = rea l  value o f  imported consumer goods t h a t  are n o t  covered i n  t h e  
c a t e g o r i e s  defined above. Data were avai lab le t o  us f o r  the years 
1975-1982 i n  t h e  t a b l e s  e n t i t l e d ,  "Value o f  Impor ts ,  Domestic 
E x p o r t s  and Re-Expor t s  by S e c t i o n s  and D i v i s i o n s  [S.I.T.C. 
(R)j.  ..," from the  Annual S t a t i s t i c a l  Digests .  The va lue  o f  i m -  
p o r t s  f rom Sec t ion  4 p l u s  t h e  fo l lowing Div is ions were summed t o  
der ive PCENES: D i v i s ion  54, 55, 62, 76, 82, 83, 86, 88, and 89. 

TARRIVE = t h e  number o f  t o t a l  t o u r i s t  a r r i v a l s  f rom the  tab les "Passenger 
A r r i va l s  and Departures by A i r  and Sea...." i n  the  1972, 1976, and 
1982 Annual S t a t i s t i c a l  Digests. Data were not reported f o r  1979 
and 1980 and had t o  be estimated. 

automobiles. 

RPDY = rea l  t o t a l  personal disposable income. 

POY = t o t a l  personal disposable income. It i s  derived from t o t a l  GDP by 
use o f  the re la t i on :  

PDY = CONSUMPTION + SAVINGS. 

World Bank es t ima tes  o f  p r i va te  consumption p lus  domestic savings 
average 80.9% o f  GDP f o r  the years 1975-1981. Therefore,  PDY was 
defined as: 

PDY = .809* GDP 

18 



-c 

'$ 

TABLE X (cont.) 

DEFINTIONS FOR CONSUMPTION VARIABLES 

POP = p o p u l a t i o n  from t h e  1970 census and f igures  reported i n  the  Annual 
S t a t i s t i c a l  D i  ests f o r  1976-1982 (Ref. Nos. 2 and 3). T h e m  
1975 data  are'estimated by using compound growth rates between the  
1970 and 1976 data. 

FLRATIO = consumer p r i c e  index  f o r  f o r  f u e l  and l i g h t s  d iv ided by the con- 
sumer p r i c e  index f o r  a l l  items. 

PCGDPT = r e a l  t o t a l  GDP d iv ided by the  population; a per  capi ta  GDP. 

D7982 = a dummy var iab le with a value o f  1 f o r  1979 and 1982. 

RGDPIND = r e a l  gross domestic p roduc t  f r o m  t h e  m i n i n g  and manufac tur ing  
sectors. 

7 
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This equation was estimated t o  be a func t ion  of t o u r i s t  a r r i v a l s  and pe rsona l  
d i s p o s a b l e  income. The expend i tu re  on e l e c t r i c i t y  equation shows a negative 
p r i c e  e f f e c t  wh i le  t h e  consumption durables e x h i b i t  a p o s i t i v e  income e f f e c t .  

These s i g n s  on p r i c e  and income i n  the  respect ive equations are consistent w i t h  
theory. 

Consumpti on n o t - e l  sewhere-spec1 f i e d  (NES) was d e f  i ned as a res idual  

ca tegory .  I t  i n c l u d e d  many i t e m s  n o t  c o u n t e d  i n  t h e  o t h e r  e q u a t i o n s .  
Consumption NES was estimated t o  be a func t ion  o f  t he  l e v e l  o f  economic a c t i v i t y  
i n  the  i n d u s t r i a l  sector. 

D.3. Investment (KAP). (Refer t o  Tables X I - X I 1 1  and Figures 11-12.) I n  
most less-developed countr ies, f inanc ia l  sources cons is t  e n t i  r e l y  o f  a few com- 
m e r c i a l  banks. But as f a r  as banks are concerned, t h e i r  source o f  funds i s  new 
deposits not t h e i r  equ i ty  capita1,and the  former are wi thdrawable upon demand. 
Thus, commercial banks a r e  more s u i t e d  t o  the  p rov i s ion  o f  short-term ra the r  

than long-term loans,which f i t  the  needs o f  a s e r v i c e  s e c t o r  p e r f e c t l y .  T h i s  
nonex is tence o f  f i n a n c i a l  i n t e r m e d i a r i e s  other  than commercial banks i s  tan- 
tamount t o  a f inanc ing  b ias  i n  favor  o f  t he  serv ice sector. 

The investment equations were estimated based upon s i x  years of data and 
were reported i n  the  pre l im inary  issue o f  National Income Accounts. D a t a  were 
reported as investment i n  bu i ld ings  and construct ion and investment i n  machinery 
and t ranspor t .  The data represent the  out lay o f  producers on a d d i t i o n s  o f  new 
d u r a b l e  goods t o  t h e i r  stocks o f  f i x e d  assets less  t h e i r  net sales o f  used and' 
scrapped goods. 

The importance of t he  fo re ign  t rade sector  t o  the  
economy o f  S t .  Lucia became r e a d i l y  apparent as we began b u i l d i n g  t h e  macro 
model. S ince  S t .  L u c i a  i s  a sma l l  i s l a n d  economy,nearly a l l  d o m e s t i c a l l y  

produced goods and a g r i c u l t u r a l  products are exported. L ikewise ,  i m p o r t s  ac- 
count fo r  t he  ma jo r i t y  o f  inputs  used i n  domestic manufacturing and consumption. 
The p o s i t i v e  s ide o f  t h i s  i s  t h a t  these data are probably the  most re l i ab le .  

D.4.a. Exports (XPT). (Refer t o  Tables X I V - X X  and Figures 13-18.) The 
volume o f  exports f o r  a p a r t i c u l a r  country i s  d i f f i c u l t  t o  c a p t u r e  i n  j u s t  one 
equa t ion  because the  quant i t y  exported i n  any given year i s  dependent upon both 
domestic and in te rna t i ona l  market condit ions. Most des i rab le  would be t o  have a 
s t r u c t u r a l  model f o r  each commodity t h a t  would model world supply and demand and 
consequently the  determinat ion o f  w o r l d  p r i c e s .  However, c o n s t r u c t i o n  o f  a 
w o r l d  commodity would r e q u i r e  a major e f f o r t  and be a p ro jec t  i n  i t s e l f .  Any 

These equations are the  l e a s t  s a t i s f y i n g  i n  the  model. 
D.4. F o r e i g n  Trade. 
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TABLE X I  
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. REGRESSION AND VARIABLE VALUES FOR 
CAPITAL FORMATION: BUILDING AND OTHER CONSTRUCTION 

ORDIWRY LEAST SOUARES ESTIll(l1IOW 

DWfNMNT W 1 A B I . E ~  RIAPBLD 
wcy LCK; COEFF STD ERROR T-StAtISTlC 

16W1 
1.2822 
3160.0 

.Of279 
6 

3.3249 
tasSa34g 

STD ERROR Of REGRESSION 2711.2 
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57149 
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Fig. 11. Comparison o f  actual and f i t t e d  t ime ser ies f o r  

30 

Capital Formation: Bu i ld ing  and Other Construction. 
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TABLE XI1 

REGRESSION AND VARIABLE VALUES FOR 
CAPITAL FORMATION: MACHINERY AND TRANSPORT 

ORDIWV LUST SQUARES ESTIWITIOW 
DEPENDENT WWIaDLE: RI[nPRAT m UIC W F  STD T-STATISTIC 

StD ERROR OF RECESSION 1246.1 

YEhR R K m T  RCDPIND D82 
888% ltttttt  ttttttt ttt 
1977 24300 15BBB 8 
1978 36408 17008 0 

34943 16888 8 i!z 34166 19790 8 

I I I I 1 I I I I I 
1977 1978 1979 1980 1981 198: 

YEAR 

22 

Fig. 12. Comparison o f  actual  and f i t t e d  t ime ser ies f o r  
Capi ta l  Formation : Machinery and Transport. 
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TABLE XI11 

DEFINITIONS FOR INVESTMENT VARIABLES 

RKAPBLD = r e a l  c a p i t a l  investment o f  bui lding and other construction. 

RKAPMAT = r e a l  c a p i t a l  investment of  machinery and transport.  

UNEMP = labor force minus the  population employed. 

D82 

RGDPIND = r e a l  gross domestic product  from t h e  min ing  and manufacturing 

= a dummy variable with t h e  value o f  1 f o r  1982. 

sectors. 
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TABLE X I V  

REGRESSION AND VARIABLE VALUES FOR 
EXPORTS: BANANAS 

O R D I W  LEAST SWWES ESTtWlTtOW 

#- WI6BU: RXPtMY( 
n#r CRC c#ff STD ERROR T-STATISTIC 

STD ERROR OF REGRESSIW . 1547.6 
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TABLE XV 

REGRESSION AND VARIABLE VALUES FOR 
EXPORTS: COPRA AND OTHER AGRICULTURE 

ORDIW u n n  SOWRES EST] 

DEPENWNT VAII1A)LEt RXPTCOll 
WVT UK; COEFF STD ERROR T-!3ATISTIC 

9000 

8500 

8000 

H 
0 7500 
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N 
7000 

6500 

S 6000 
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5500 

5000 

#: 0 4438 631 1 
RxPloly; 1 1 . W  *4@41 moa 1 0 -1650.3 619.W 
LL-- .lira4 
R-m- t C M E 6 f r D I  = -64842 
)uII#R OF O l X R V A f I O m  12 
DURDIW WlfSO)1 STClTISfIC= 2.3967 
SUI OF S W D  RESIDWLS - 4206287 

STD ERROR OF RECWSSIW 683.64 

KAR 
SXlt 
1 on 
1971 
1972 
1973 
1974 
197s 
1976 
1977 
1978 
19’19 
1980 
1981 
1982 

S5%.8 7g.48 6 
5122.5 752.24 0 
7104.2 1479.6 0 
8161 1581 .s 0 
6740.6 1337.7 0 
7534 1722 0 
7472.9 2183.6 0 
8249.4 2345.8 0 
1495.4 1659.9 1 
5694.2 1115.5 1 
6345 1072 9 8 

8.3562 
4.7146 
-2.6618 
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TABLE X V I  

REGRESSION AND VARIABLE VALUES FOR 
EXPORTS: GARMENTS 

ORDINMY LEAST ( iowIKS €STIl#TION 
DEP€WENT WR1A)l.E: RKPTGAR 
N M E  LRC CEFF CTD ERROR T-STATISTIC 

0n64.0 1140.7 
23.76s 3.91e6 

8C 
CPICLO ! -2. a 0  

6.0714 

STD ERROR OF REGRESSION . 903-8s 
VEAR RXPTWR CPICLO 
t 8 f t  tttttttt  8 8 t t l 8  
1973 5.176 162.7 
1974 417.81 105,s 
1975 1198 2lS.3 
1976 3597.6 238.8 r o n  2z35 274.5 
1978 5487.9 299.5 
1979 36S1 326.4 
is86 5566.1 486.3 
1981 6619.7 413.6 
1982 6718.8 431.7 

I 1 I I I I I I I I 

1974 1976 1978 1980 1982 
YEAR 

Fig. 15. Comparison o f  actual  and f i t t e d  t ime ser ies f o r  
Exports: Garments. 
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TABLE X V I I  

REGRESSION AND VARIABLE VALUES FOR 
EXPORTS: BOXES 

ORDIWARY LEAS'I douARES EStIl#lIOW 
DEPENDENT w r m u t  RXPTBOX 
WYT UK) CmfF STD ERROR t - S l A t I S T I C  

STD ERROR OF RECZKSSION * 927.36 

VEIIR RXPTBOX RXPTBAN 
lttt t t t t 8 t t  t t & t f l S  
1974 47M.4 29163 

1977 9472 e5526 

1980 4987.1 19870 

1975 5816.9 21940 
1976 9312.7 22917 
1978 7154.8 3-9 
1979 3969.8 27910 
1981 9733.4 E5588 
1982 8627.6 25657 

YEAR 

Fig. 16. Comparison o f  actual and f i t t e d  time series f o r  
Exports: Boxes. 
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TABLE X V I I I  
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REGRESSION AND VARIABLE VALUES FOR 
EXPORTS: NOT ELSEWHERE SPECIFIED 

ORDIWRY lEAST !WRR€S ESTIMTION 

DEPENDEM W I ( L D ~  RXPTMS 
WE UIC COEFF STD ERROR T-STATISTIC 
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Fig. 17. Comparison o f  actual  and f i t t e d  t ime ser ies f o r  
Exports: Not Elsewhere Specif ied. 
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TABLE X I X  

COCHRANE-ORCUTT REGRESS I ON AND VARIABLE 
VALUES FOR EXPORTS: RE-EXPORTS 

^ ~ M - O R C U T t  I T E R A T I K  PROCEDLM 

W I A B L E S .  
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3C 
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Fig. 18. Comparison o f  actua l  and f i t t e d  t ime ser ies f o r  
Exports: Re-exports. 
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TABLE XX 

DEFINIT IONS FOR FOREIGN TRADE: EXPORTS VARIABLES 

Exports 

RXPTBAN = 

RXPTCOA = 

RXPTGAR = 

RXPTBOX = 

RXPTNES = 

RREXPT = 

RBANP = 

MATURITY = 

RXPTOAG = 

D8081 = 

CPICLO = 

RGDPSIN = 

RMPTELM = 

rea l  exports o f  bananas. 

real  exports o f  copta and other agr icul ture.  

rea l  exports o f  garments. 

rea l  exports o f  boxes. 

rea l  exports not elsewhere specif ied. 

rea l  exports of re-exports, the values of re-exports taken from the 
tables, "Imports, Exports and Balance o f  Trade . . . ,'I i n  the 1981 and 
1982 Annual S t a t i s t i c a l  Digests. 

rea l  banana price. 

a d isc re te  var iable representing the  growth cycle i n  banana produc- 
t i on ,  i.e., 1,2,3,4,5,1.2,3,4 ,.... 
rea l  exports o f  other ag r i cu l tu ra l  goods which c o n s i s t  o f  cocoa, 
f r u i t  and vegetables, and spices. 

a dumny var iable w i th  the value o f  1 f o r  1980 and a value o f  1 f o r  
1981. 

the consumer p r i ce  index f o r  c lo th ing ,  t aken  f rom t h e  t a b l e s  en- 
t i t l e d ,  " Index o f  R e t a i l  Prices..:," i n  the 1976 and 1982 Annual 
S t a t i s t i c a l  Digests. 

r e a l  gross domestic product from the mining and manufacturing sec- 
t o r s  plus the  rea l  gross domestic product from the  services sector. 

rea l  imports o f  e l e c t r i c a l  machinery and appliances. 
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. 
single-equation expression o f  the  exports o f  a commodity i s  a c t u a l l y  a reduced 

fo rm e q u a t i o n  i n  i t s  own r igh t .  It r e f l e c t s  a ser ies o f  equ i l ib r ium pos i t ions  
over time,with quant i t y  exported being a funct  of both demand and supply fac- 
t o r s  n o t  e x p l i c i t l y  s ta ted i n  t h e  equation. Because o f  tK is ,  i t  i s  d i f f i c u l t  - a 
p r i o r i  even t o  say whether a s ing le  equation w i l l  be p r i m a r i l y  a demand func t ion  
e x p r e s s i n g  world demand f o r  S t .  Lucian exports, o r  a supply func t ion  expressing 
S t .  Lucian production reaction, say, t o  t h e  wor ld export p r i c e  i t  faces. 

T h i s  i s  a f a m i l i a r  problem i n  s t a t i s t i c a l  t ime-series demand analysis i n  
determining whether o r  not a set  o f  p r ice-quant i t y  p o i n t s  r e f l e c t  p r i m a r i l y  a 
demand curve,  a supp ly  curve,or a ser ies o f  s h i f t s  i n  both supply and demand. 

I f  we have a complete s t r u c t u r a l  model w i t h  a l l  equations i d e n t i f i e d ,  then i t  i s  
possible t o  def ine t h e  demand and supply funct ions e x p l i c i t l y .  

However, i n  t h i s  case we do not have complete s t r u c t u r a l  models. The ex- 
p o r t  equat ions presented here cons t i tu te  a set  o f  duced form equations of t h e  
under ly ing s t r u c t u r a l  models. I n  t h e  context o f  a croeconometric model, t h e y  
do n o t  c o n s t i t u t e  s t r u c t u r a l  equations i n  the  sense o f  ex a i  n i  ng and forecast- 
i n g  t h e  monetary va lue  o f  e x p o r t s  on t h e  b a s i s  o f  t h e  xogenous and o t h e r  
endogenous var iables o f  the model. 

Where possible,we included a commodity p r i c e  var iab le ( fo r  example, i n .  t h e  
banana e x p o r t  equatior3. The s ign on banana p r i c e  i s  pos i t ive, ind icat ing a St .  

Lucian banana supply equation. Likewise, f o r  t h e  garment e x p o r t  equat ion,  t h e  
s i g n  on t h e  p r i c e  var iab le,  proxied by the  C P I  o f  c lothing, i s  s i g n i f i c a n t  and 

pos i t ive.  Copra and other a g r i c u l t u r e  summed c o u l d  n o t  be adequate ly  rep re -  
sented by a p r i c e  var iable.  The equations f o r  exports o f  boxes and NES do not 
contain a p r i c e  var iab le  bu t  have var iables t h a t  r e f l e c t  both supply and demand 
c o n d i t i o n s .  ' Re-export was estimated by a Cochrane-Orcutt t o  reduce t h e  s e r i a l  
c o r r e l a t i o n .  Examinat ion o f  da ta  i n d i c a t e d  fa rm equipment and e l e c t r f c a l  
machinery t o  be t h e  ma jo r  i t e m s  exported. One p laus ib le  explanation i s  t h a t  

s h o r t  p e r i o d ,  and t r a d e d  o r  s o l d  on ano the r  

I D.4.b. Imports (MPT). (Refer t o  f a b l e s  XXI-XXVI and F i g u r e s  19-23.) 
Because import equations e x h i b i t  many o f  the  same charac ter is t i cs  as consumption 

same considerations apply as discussed i n  t h e  sect ion 

ms are imported, use 
The re-export equati  i s  considered t o  be a demand equation. 

t u r e  equations, t 

rts. 
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TABLE X X I  

REGRESSION AND VARIABLE VALUES FOR 
IMPORTS: CAPITAL GOODS 

O R D I M V  LEllST SQUARES ESTIMhTION 
#PM#M VWIADlE* R W T W  
MnE Lffi COEFF STD -OR T-STATISTIC 
8C 0 6332.6 
RCDPIHD 1 e42431 

R-SOW\RC e8457 
07188 e 13278 
R-SWARE (CORRECTED) 
MlJilBER k OBSERUA~IONS 
MRBIH WTSON STATISTIC* 
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H 6 1  e 7  

081141 
12 

1.3197 
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1974 6968.1 

1976 8197.9 
1977 18264 
1938 16151 

1981 13651 
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197s i e w  

1979 17e39 i s m  t a 4 ~  

RCWIHD D7180 
811t18t t S t t t  
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6309.9 1 

5993.5 0 
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15980 a 
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Imports : Capital  Goods. 
Fig. 19. Comparison o f  actual  and f i t t e d  t ime ser ies f o r  
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TABLE X X I I  

REGRESSION AND VARIABLE VALUES FOR 
IMPORTS: INTERMEDIATE GOODS 

ORDIWV LEAST S W W f S  ESTIl#TIOH 
D€P€MDMT WIRXfiBLLt RWTINT 
Nfm UWI COEFF STD ERROR T-STATISTIC 

8C e 13453 1843.7 7 296s 
7.1179 

-.92454a .wi4771 -4.4819 
4.4435 

RPR 1 w7m 0 5984.6 1346.8 
R-SOLWK e98493 
R-SOLYIRE CCORRECTED) . e 8 6 9 2 8  

W T C A P  1 -65163 .mi54a 

M B E R  OF ODKRUCITIONS 12 
WRBXN U M S W   STATISTIC^ 2.5479 
St# Of SOUWED RESIDIMLS -= 23126543 

STD ERROR OF ~~ECRESSIOH i7ea.t 

VEAR 
8 t t t  
1979 
1971 
1972 
1973 
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197s 
1976 

406144 9 

188495 0 

257748 e 
212338 e 6968.1 

10864 
8197.9 2 m e t  e 

847284 1 
275764 0 - 
318893 1 
388818 9 
313290 0 
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Fig. 20. Comparison of actual and fi t ted time series for 
Imports : Intermediate Goods. 
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REGRESSION AND VARIABLE VALUES FOR 
IMPORTS: CONSUMER GOODS 

ORDIMY LLAST SQUlriKS CStINlTIO)( 
#P€NDENT WIAIU: M C O N  
NME UIC CMTF STD ERROR T-STWISTIC 

?WIDER Of OBSERUATIOHS = 12 
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Fig. 21. Comparison of actual and f i t ted time series for 
Imports: Consumer Goods. 
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TABLE X X I V  

REGRESSION AND VARIABLE VALUES FOR 
IMPORTS: GASOLINE 

OltDfWdWV LEST SOWR€S ESTIl#TIOW 
#eM#)iT UARIR)uEt R l w o A S  
W U G  COEFF STD CRROR T-SThtISTIC 

471 16 
..819'K 

1979 6088.3 1024.9 
1980 8938 8138.8 
1981 6981.7 8964.5 
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F ig .  22. Comparison of actual and f i t t e d  time series for 

Imports: Gasoline. 
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TABLE XXV 
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REGRESSION AND VARIABLE VALUES FOR 
IMPORTS: NOT ELSEWHERE SPECIFIED 

ORDIMY E A S T  SOlMRES ESTIMTIW 
EPEWDEM VARInDLE: WTNES 
)#lw UK; COEFF STD ERROR T-STATISTIC 
RCDPIND 1 1 e721 e73132 e.3533 
RGDQSRU 0 .m6% 14064 5.6664 R-S01#RE: e70578 
U-SOWR€D {COIIWTCD -out ZERO) -98161 
R-SOUARE (CORRECTED) .97977 
NURBER OF OBKRWATIOHS 12 
DtRIIH OATSOW StATISTICm 1.4991 
ulcl OF SOUARED RESIDIMLS 1-2762E9 
STD ERROR OC REGRESSION 11297 
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Fig .  23. Comparison o f  actual  and f i t t e d  time ser ies  f o r  
Imports: Not Elsewhere Specif ied.  
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TABLE X X V I  

OR FOREIGN TRADE: IMPORTS VARIABLES 

Imports 

RMPTCAP = r e a l  imports o f  buses from Table 15, "Preliminary Summary Tables o f  
External Trade," o f  St .  Lucia p lus  t h e  r 
machinery and appliances. 

= r e a l  imports o f  f e r t i l i z e r  p lus  paper and paper board  p l u s  cement 
p l u s  i r o n  and s t e e l  ( s e e  Appendix 8 f o r  i n d i v i d u a l  i m p o r t  
1 i s t i  ngs ) . 

RMPTCON = r e a l  i m p o r t s  o f  f o o d  i t e m s  minus f e e d s t u f f  p l u s  beverages p lus 
tobacco p lus  c l o t h i n g  p lus footwear (see Appendix B f o r  l i s t i n g s  
o f  ind iv idua l  import variables). 

RMPTINT 

RMPTGAS = rea l  imports o f  motor s p i r i t s .  

RMPTNES = r e a l  imports no t  elsewhere specif ied. It equals 

RMPTNES = RMPIT - RMPTCLO - RMPTFTW - RMPTCAR - RMPTBUS - RMPTFHT - 
RMPTELM - RMPTPPB - RMPTCEM - RMPTFEX - RMPTGAS - 
RMPTFOOD. . 

(see Appendix 8 for i nd iv idua l  import l i s t i n g s ) .  

RGDPIND - r e a l  g tt from t h e  m i n i n g  and manufactur ing 
sectors. 

RPR r e a l  gross domestic product t o t a l  d iv ided by t h e  rea l  banana p r i c e  
received per  pound. 

= 

i 

PDY from t o t a l  GDP by 
use o f  the  r e l a t i o n  

PDY = 'CONSUMPTION + SAVINGS. 
i 
I World Bank es t imates  o f  p r i v a t e  consumption p lus  domestic savings 1 

PDY = .809* GDP. 
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The equations f o r  imports o f  c a p i t a l  goods and intermediate goods e x h i b i t  

s i m i l a r  character ist ics- lagged variables. The c a p i t a l  goods equation i s  a func- 
t i o n  o f  economic a c t i v i t y  i n  t h e  i n d u s t r i a l  s e c t o r  lagged one p e r i o d  w h i l e  
c u r r e n t  i m p o r t s  o f  intermediate goods are determined by past l e v e l s  o f  c a p i t a l  

good imports. So we see an entrepreneur responding t o  l e v e l s  o f  economic ac- 
t i v i t y  by f i r s t  i m p o r t i n g  t h e  c a p i t a l  goods and, a f t e r  they are i n  place, then 

the  intermediate goods. P a r a l l e l  reasoning describes the  e q u a t i o n  f o r  i m p o r t s  
NES . 

Impor ts  o f  consumer goods and g a s o l i n e  can  be c o n s i d e r e d  demand 
equa t ions  dependent upon income, p o p u l a t i o n ,  and t h e  deprec ia ted  stock o f  

automobiles. 
E. Model Forecasts 

The model presented i n  the  preceeding sect ion was used t o  forecast  values 
o f  the  dependent variables, tota1,and per cap i ta  gross domestic product. To use 
t h e  model as a forecast ing t o o l ,  va lues f o r  t h e  exogenous v a r i a b l e s  must be 
obtained. Given t h e  recursive structure,  the  model w i l l  solve f o r  t h e  necessary 
lagged endogenous v a r i a b l e s .  Values o f  t h e  p r e d e t e r m i n e d  v a r i a b l e s  a r e  
presented i n  Tables X X V I I  and X X V I I I .  For t h i s  i n i t i a l  exercise,the values were 
de r i  ved by simple extrapolat ion.  

A dynamic s i m u l a t i o n  was i n i t i a l i z e d  beginning i n  1981. The predic ted 

GDP f o r  1982 was $8.7 m i l l i o n  l e s s  t h a n  t h e  o q s e r v e d  v a l u e  f o r  1982. 
Consequently,the predicted value was increased by a constant adjustment o f  $8.7 
m i l l i o n  t o  equal t h e  actual  value. T h i s  c o n s t a n t  ad justment  t o  GDP was t h e n  
c a r r i e d  through a l l  simulations. 

The model forecasts are p resen ted  i n  Tables X X I X  t h rough  X X X I V .  

Table X X I X  presents forecasts o f  t h e  component blocks, per cap i ta  GDP, and 
t o t a l  GDP. Table XXX shows the  forecasts o f  t h e  component blocks broken down t o  
t h e  equat ions l eve l  . Graphical representation o f  component blocks i s  presented 
i n  Figures 24 through 29. 

P r i v a t e  c o n s u m p t i o n  e x p e n d i t u r e  i s  f o r e c a s t  t o  r e c o v e r  f rom t h e  
hurricane-caused *drop. The recove ry  i s  l e d  by i n c r e a s e s  i n  consumption o f  
e l e c t r i c i t y  ( f u e l  and l i g h t )  followed by increased consumption NES. Increased 
a c t i v i t y  i n  t h e  i n d u s t r i a l  s e c t o r  c o n t r i b u t e s  t o  b o t h  o f  t hese  increases.  
I m p l i e d  e l a s t i c i t i e s  were c a l c u l a t e d  and a r e  p resen ted  i n  Table XXXV. The 
short-run p r i c e  e l a s t i c i t y  o f  demand f o r  fueT and l i g h t  was ca lcu lated t o  be 
-0.41, i m p l y i n g  a 1% increase i n  e l e c t r i c i t y  p r ices  would cause a 0.41% reduc- 
t i o n  i n  demand. T h i s  i m p l i e s  e l e c t r i c i t y  demand i s  r e l a t i v e l y  i n e l a s t i c .  
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TABLE X X V I I  

EXOGENOUS VARIABLES 
(1981 - 1985) I 

I 1981 .59657 2 1 115.5 1 413.6 8 243.8 
Year RBANP MATURITY RXPTOAG D8081 CPICLO RMPTELM 

I 1982 .61532 3 1 072.9 0 431.7 6 489.7 
1983 .6346 4 1 113.4 0 441.2 7 869.7 

1984 .6548 5 1 155.2 0 450.9 9 522.1 

1985 .6757 4 1 198.5 0 460.8 11 522 

- 

Year 
1981 
1982 
1983 
1984 
1985 

- 

1 

Year 
1981 
1982 

- 

1983 
1984 
1985 I 

POP DNAUTO __ DST78 TARR I V E  F LR AT I 0 
122 200 8 964.5 1 96 569 1.1146 
124 000 9 728.9 1 98 181 1.1465 

1.2112 125 827 10 080 1 99 820 
127 679 10 795 1 '  101 486 1.2508 
129 560 11 509 1 103 180 1.2904 

UNEMP D82 SRVLAB RINVYEH MFGLAB ROUTMKR RCUMAGIN ------ 
13 942 0 9 884 5 960.2 4 448 1.753 7 911 

9 943 4 716.3 4 517 1.9425 8 082.7 
14 063 1 9 997 5 839 4 587 2.09 8 836.7 

4 658 2.24 9 373.1 
14 201 1 10 068 6 133 4 730 2.41 9 909.5 

INITIAL VALUES OF LAGGED ENDOGENOUS VARIABLES 

D7982 
0 
1 
1 
1 

- 

1 

REGXPT 
61 127 
61 689 
62 000 
62 000 
62 000 

- 

I ROUTWKR RGDPT -- Year RPR XPTBAN --- 
1.753 186 900 

TABLE X X I X  

Total 
GDP - Year 

1982 189 900 

193 760 1983 62 000 ' 70 48 
1984 164 190 79 178 62 000 74 323 192 094 I 537 196 304 
1985 166 132 79 451 62 000 73 847 195 344 1 503 194' 793 

*Exogenous values, not calculated by the model. 

- 

* 
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TABLE XXX 

OUTPUT BLOCK FORECASTS 
(By Year) 

Year Services Tourism Agr icu l ture I n d u s t r i a l  

1983 74 564 11 790 26 798 20 315 
1984 74 960 12 146 28 757 20 798 
1985 75 287 12 508 30 457 21 287 

- 

TABLE X X X I  

CONSUMPTION BLOCK FORECASTS 
(By Year) 

Food Fuel Not 
and and E l  sewhere 

Year Beverage L igh t  Durables Specif ied 
1983 47 802 4 346.2 10 057 26 468 

27 296 1984 47 773 4 502.7 9 657.9 
1985 48 399 4 662.4 9 648.7 28 135 

- 

TABLE X X X I I  

INVESTMENT BLOCK FORECASTS 
(By Year) 

Bui ld ing Mater ia ls  
and and - Year Construction Transport 

1983 57 820 19 625 
1984 59 024 20 155 
1985 60 193 19 258 

TABLE X X X I I I  

FOREIGN TRADE BLOCK, EXPORT FORECASTS 
(By Year) 

Copra Not 
and Other Elsewhere - -  Year Bananas Agr icu l tu re  Garments Boxes Specif ied Re-Exports 

1983 28 595 6 482.1 7 490.2 7 153.7 14 798 5 968.5 
1984 31 516 6 559.2 7 715.9 5 519.9 15 194 7 818.8 
1985 29 746 6 638.9 7 946.3 3 895.7 15 561 10 058 

TABLE X X X I V  

FOREIGN TRADE BLOCK, IMPORT FORECASTS 
(By Year) 

Not 
Capi ta l  Intermediate Consumer E l  sewhere 

Year Goods Goods Goods Gasol i ne Speci f i ed 
1983 15 073 12 834 57 181 8 151.9 94 876 
1984 14 952 16 117 57 576 8 747.8 94 701 

- 

1985 15 157 16 164 58 888 9 342.9 95 793 
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Dependent 
Variable 
PCEFBV 
PCEFLI 
PCEDUR 
KAPBLD 
XPTBAN 
XPTCOA 
XPTGAR 
XPTBOX 
XPTNES 
MPTCAP 
HPTI NT 
MPTCON 
HPTGAS 

TABLE XXXV 

IMPLIED SHORT-RUN ELASTICITIES 

TARRIVE RPDY POP FLRATIO PCGDPT UNEMP RBANP CPICLO RPR ONAUTO - - - - - - - - - -  
.47 .35 

4.6 -.41 
1.01 

6.26 
.67 

2.28 

Exogenous Variable 

.42 1.29 
.5D 

1.06 
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Fig.-24. P r i va te  consumption expenditure. 
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Fig.  25. Government expenditure. 
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Fig. 29. S t .  Lucia gross domestic product. 
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Consumption o f  f ood  and beverages shows a modest increase and short-run income 

e l a s t i c i t y  o f  0.35. The response o f  onsumption of  food and beverages t o  
t o u r i s t  a r r i v a l s  i n d i c a t e s  t h a t  f o r  a 10% jncrease i n  a r r i v a l s ,  consumption of 
food and beverages would increase 4.7%,and Imports of consumer goods would i n -  
crease 4.2%. 

Government expenditures, F igure XXV, are exogenous t o  the  mode1,and inpu t  
values r e f l e c t  t he  most recent leve ls .  

The fo re ign  t rade sector i s  important t o  S t .  L u c i a ' s  economy. The ex- 
p o r t s  show a remarkab le  recove ry  f rom t h e  hurricane due t o  t h e  rep lan t ing  o f  
bananas and the  increased y ie lds .  nature o f  banana produc- 
t i o n  however, y i e l d s  i n  the  l a t e r  forecast  per iod  decline,causing a reduct ion i n  
banana export values. The imp l ied  p r i c e  e l a s t i c i t y  o f  supp ly  f o r  bananas i s  
0.67. E x p o r t s  o f  copra and o t h e r  a g r i c u l t u r a l  p roduc ts  e x h i b i t  a s l i g h t  
increase. Problems are an t ic ipa ted  w i t h  copra exports i n  t h e  near  t e r m  due t o  
an excess supp ly  f rom As ian  markets. Garment exports, on the  other  hand,look 
strong,while exports o f  boxes b e g i n  t o  f a l t e r  as t h e y  a r e  r e l a t e d  t o  lagged 
banana export production. Rapid growth i s  ind ica ted  i n  the  re-export sector,but 

we have l i t t l e  s o l i d  informat ion as t o  how t h i s  sector  performs. 
I m p o r t s  show a d e c l i n e  from the  1980 hurricane and bottom out  i n  1983. 

Increase i n  imports begin and are l e d  by imports o f  gaso l i ne .  Only one l a r g e  

increase occurs i n  imports o f  intermediate goods i n  response t o  imported c a p i t a l  
goods the  previous year. The remaining periods e x h i b i t  steady growth. 

The p a t t e r n  f o r  investment i n  S t .  Luc ia i s  mixed. We forecast  a growth 
i n  investment i n  b u i l d i n g  and construction, p r i m a r i l y  as response t o  i n c r e a s i n g  
unemployment.  I n v e s t m e n t  i n  m a t e r i a l s  and t r a n s p o r t  remains r e l a t i v e l y  
unchanged. 

A l l  t o t a l ,  we see t h e  GDP o f  St .  Luc ia growing over t h e  next two years 
and then beginning t o  dec l ine due p r i m a r i l y  t o  reduced banana exports a f f e c t i n g  
banana export values and exports o f  boxes. Increased imports a lso  cont r ibu te  t o  
the  dec l ine  i n  GDP, p a r t i c u l a r l y  imports o f  gasol ine and inc reased  consumption 
expenditures f o r  f u e l / l i g h t  and the  re la ted  imports o f  d iese l  fue l .  

On a per  cap i ta  leve l ,  GDP decl ines i n  the  post-84 period. The growth i n  
populat ion exceeds t h e  growth r a t e  o f  t he  economy which r e s u l t s  i n  dec l i n ing  per 

cap i ta  i ncomes. 

Due t o  the  c y c l i c a l  
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On a p o s i t i v e  note,the forecast  growth i n  garment exports, up 6.1%, w i l l  
provide needed empl oyment and f o r e l  gn exchange t o  o f f  se t  t h e  a n t i  c l  pated decl 1 ne 
i n  banana export earnings. 
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11. NONLINEAR OPTIMIZING MODEL 

A. In t roduc t ion  

model f o r  St .  Lucia, we used a nonlinear programming model t o  forecast growth i n  
consumption and GNP (Gross National Product) and t o  e s t i m a t e  energy c o s t s  and 
optimal investment l eve l s  f o r  t h e  per iod through 2012. The S t .  Lucia Model i s  a 
small dynamic model o f  t he  energy production sector and t h e  r e s t  o f  t h e  economy 
(as a s i n g l e  s e c t o r )  f o r  S t .  Luc ia.  The model i s  a standard optimal growth 
model and i s  adapted from Alan Manne's ETA-MACRO Model o f  t he  US and t h u s  draws 
heavi ly  on the  development o f  t h a t  model. 

The basic questions addressed by the  St .  Lucia Model are:how f a s t  shou ld  
energy be developed t o  keep pace w i t h  growth o f  t he  r e s t  o f  t he  economy? What 

r e l a t f v e  emphasis should be placed on cap i ta l  fnvestment i n  the  energy vs. non- 
energy s e c t o r s  o f  t h e  economy? What general types o f  energy investments are 

most appropr ia te? What e f f e c t  w i l l  w o r l d  o i l  p r i c e s  have on t h e  S t .  L u c i a  
economy? O f  course t h e r e  a r e  o t h e r  quest ions t h a t  can be addressed,but t h i s  

l i s t  gives f l a v o r  f o r  t he  o r ien ta t i on  o f  t he  model. The model i s  l e s s  
w e l l  s u i t e d  t l n g  spec i f i c  energy pro jec ts  o r  f o r  de ta i l ed  development 
issues. 

esented on use and appl icat ions 
o f  the  St .  Lucia Model. The subsequent sect ion resents de ta i l ed  documentati-on 

ions concerning parameter estimation, 

To complement the  short-term outlook provided by the  macroeconometric 

1 

I n  t h e  next sect ion more deta i  1 w i  11 be 

ght o f  as consis t ing o f  two pieces 
(F lg .  30). One p i o n  of t he  economy. I n  a 

11s how many aggrega 
s p e c i f i c  amounts o . Using t h i s  representat i  

optimal cap i ta l  stock and energy-use mix t o  
achi eve maxi mal economi c rowth ( the labor  stock i s  exogenous t o  t h e  model). 

* lTh is  dfscussion a lso  draws heavi ly  on the  var ious docu n t a t i o n s  of  t h e  ETA- 
MACRO Model, p a r t i c u l a r l y  (7). We have appreciated t h e  c l a r i t y  w i t h  which t h e  
ETA-MACRO Model i s  documented. 
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Fig. 30. An overview o f  ETA-MACRO. 

The other p o r t i o n  o f  the  model concerns t h e  supply o f  t h e  two b a s i c  p r o d u c t i o n  
i n p u t s ,  e l e c t r i c i t y  and other energy. I n  par t i cu la r ,  t h i s  p o r t i o n  o f  t h e  model 
focuses on t h e  supp ly  o f  e l e c t r i c i t y .  There a r e  s e v e r a l  ways t o  generate 
e l e c t r i c i t y  and a v a r i e t y  o f  l e v e l s  o f  e l e c t r i c i t y  output a t  any po in t  i n  time. 

This p o r t i o n  o f  t h e  model computes t h e  least -cost  way o f  g e n e r a t i n g  any g i v e n  
amount o f  e l e c t r i c i t y  as w e l l  as s u p p l y i n g  any g i v e n  amount o f  nonelect r ic  
energy. Combining these two halves, the  model seeks t o  maximize t h e  net present 
va lue  o f  f i n a l  demand (consumption) over an i n f i n i t e - t i m e  hor izon by ad jus t ing  
energy use, investment and thus the  c a p i t a l  stock. The model i s  dynamic,con- 
s i s t i n g  o f  a f i v e - y e a r  p e r i o d  beginning w i t h  the  per iod centered around 1982. 
Consumption i s  gross output r l e s s  d e p r e c i a t i o n ,  investment ,  and energy costs .  
There i s  a fundamental t r a d e o f f  between Investment and consumption. More con- 
sumption can be enjoyed now by reduc ing  investment,which i n  t u r n  r e d u c e s  
consumption o p p o r t u n i t i e s  a t  f u t u r e  po ints  i n  time. Other economic object ives 
can be used besides maximizing t h e  present-value of consumption,although, s i n c e  
t h e  model i s  an equ i l ib r ium model, no unemployment e x i s t s  i n  t h e  model and thus 

employment ob ject ives are in feas ib le .  
Wi th  t h a t  overview o f  the model, we t u r n  t o  uses o f  the  St .  Lucia Model. 

Given an i n i t i a l  labor  force and an assumed growth r a t e  through time, an i n i t i a l  
c a p i t a l  s tock ,  a d iscount  rate, charac ter is t i cs  of the  economy-wide production 
function, and energy costs, t h e  model i s  completely speci f ied.  Optimal invest -  
ment l e v e l  and energy use l e v e l s  can t h e n  be determined. Any o f  the  above 
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parameters can be adjusted t o  look a t  t h e i r  e f f e c t  on model performance. I n  the  

energy use s e c t o r ,  o p t i m a l  mixes and the  t ime phases o f  geothermal and d iesel  
generating technologies are computed. I n  pa r t i cu la r ,  we measure the  e f f e c t  o f  a 

p a r t i a l  o r  complete e l im ina t i on  o f  geothermal. 
C. Descr ip t ion o f  Model 

As d e s c r i b e d  e a r l i e r ,  t h e  S t .  Lucia Model consists of two basic parts:  
an energy sector and a nonenergy, rest-of-economy (i .e., macroeconomic s e c t o r ) .  
We w i l l  descr ibe these two sectors separately and thus discuss how they are in-  

tegrated i n t o  the  S t ,  Lucia Model; 
C.1. The Energy Sector, The e n t i r e  func t ion  o f  the  energy sector i s  t o  

compute t h e  least -cost  way o f  s a t i s f y i n g  demands f o r  e l e c t r i c  energy ove r  t h e  
( DMELECt) and demand f o r  none lec t r i c  energy over t ime (DMNELEt). These demands 
are f rom t h e  macro sec to r .  E l e c t r i c i t y  demand i s  s a t i s f i e d  by  p r o d u c t i v e  
c a p a c i t y  o f  var ious types (j) f o r  generating e l e c t r i c i t y :  PCjt. This capaci ty 

cannot be a r b i t r a r i l y  a d j u s t e d  up and down bu anged th rough  
gh o i l  imports investment ,  DP 

which are represented by the  var ia  , NEPETRt, which, however, may be a d j u s t e d  
upwards o r  downwards a t  any t i m  Costs then  c o n s i s t  of annualized c a p i t a l  
costs fo r  generating capaci ty as we l l  as f u e l  c o s t s  f o r  d i e s e l  genera t i on  and 
other  energy use. Thfs discussion i s  expressed i n  mathematical no ta t ion  below. 

None1 e c t  r i  c energy demand S t '  

1. Ind ices 

t = l,....,T 

j = l,....,J 

Time periods, running d i sc re te l y  i n  5-year i n t e r v a l s  
(t = 00,05,10,15,....,75). 

E l e c t r i c i t y  generating t e  
( j  = DIES, GEOT), 

2. Endogenous Vari ab1 es 

Productive e l e c t r i c i t y  generating capaci ty 
( lo9  kWh/year). 

"jt 

NEPETRt 

DP 

Use of petroleum f o r  none lec t r i c  purposes 

(10' kwhlyear). . 

E l e c t r i c i t y  generating capaci ty increments 

( l o9  kWh/year), 
jt 
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QPETRt 

ENCOSTt 

Quant i t y  o f  petroleum imported ( lo1' Btu/year) 

Energy Costs ( l o 9  EC$/year) . 
3. Exogenous From Macro Sector 

DME L E C 
DMNELEt 

Demand f o r  e l e c t r i c i t y  (10" kWh/year). 
Demand f o r  none lec t r i c  energy ( lo1' Btu/year) . 

4. Coef f i c i  ents and Parameters 
3 heat r a t e  f o r  generating capaci ty (10 Btu/kWh), 

cost  o f  generating capaci ty (net  o f  f u e l  use) 

(EC$/103 kWh). 

p r i c e  o f  o i l  imports (EC$/10 Btu), 

jt 
h 

'jt 

pot  
6 

5. Constraints 
a. Capacity Constraints: Relates investments (DP. ) t o  on- l ine capaci ty 
(PC. ). Fo r  t - 

J t  
30 < 0, DPt-30 rep resen ts  a cons tan t  equ iva len t  t o  capaci ty due t o  be 
r e t i r e d  i n  t ime per iod t: 

J t  
Note t h a t  a f t e r  t h i r t y  years,  c a p a c i t y  i s  r e t i r e d .  

j ,t-30' 
+ 5[DP - DP 

jt 
Capacity avai lablej t :  PC = PC 

jt j ,t-5 

i.e., "Total  capaci ty i n  year t = capacity, from p r e v i o u s  5 yea rs  + 
capaci ty increments - retirements!' 

b. Sa t i s fac t i on  o f  Demand 

J 

j =1 
RQELECt: c PCjt - > DMELECt, ( 3 )  

50 

" E l e c t r i c  generating capaci ty - > Demand f o r  e lec t r i c i t y . "  
RQNELEt : NEPETRt - > DMNELEt , ( 4) 

"Use o f  petroleum f o r  none lec t r i c  purposes - > demand f o r  n o n e l e c t r i c  
e ne r gy!I 



. 
c. Tota l  Demand f o r  O i l  

3 
RQPETRt: QPETRlt - > c hjtPCjt + NEPETRt, 

j = l  

"Petroleum i m p o r t s  - > pe t ro leum needed t o  generate e l e c t r i c i t y  + 
petroleum used f o r  none lec t r i c  purposes!' 

d. To ta l  Energy Costs 

J 
COSTENt: 1000ENCOSTt = c CjtCPjt + potQPETRlt, 

j =1 

i 

i 
I 
I 

1 
I 
I 

I I 
1 

¶ (7) 
Yp = a(K a L l - a ) p  + b(E6N1'6)P 

1 

where Y i s  ou tpu t .  The l a b o r  f o r c e  i s  exogenously speci f ied,  The c a p i t a l  

stock i s  i n i t i a l i z e d  bu t  from t h a t  po in t  determined by investment.  Energy use 

nd labor  appear 
t o g e t h e r  i n  a Cobb-Douglas framework as do t h e  two t ypes  o f  energy.  The 

t 

rom t h e  energy sector o f  the  model. Note t h a t  cap i ta  

"Energy Cost = Cost o f  e l e c t r i c i t y  generation exc lus ive o f  f u e l  cost  
+ f u e l  cost!' 

I n  t h e  above const ra in t ,  t he  1000 appears t o  ensure consistency between 

the  u n i t s  o f  ENCOSTt (10 EC$) and the  u n i t s  o f  t he  r ight-hand s ide  o f  t he  equa- 
t i o n  ( l o 6  EC$). The purpose o f  t h i s  cons t ra in t  i s  pure ly  f o r  convenience : t o  

t ransmi t  energy cost  inf!ormation t o  t h e  macroeconomic model t h rough  a s i n g l e  
v a r i  ab1 e. 

C.2. The Macroeconomic Sector. The macroeconomic s e c t o r  c o n s i s t s  o f  a 

s i n g l e  aggregate-produc t ion  func t i on  represent ing output from the  e n t i r e  non- 
energy po r t i on  o f  the  St .  Lucia economy. I n p u t s  t o  t h e  aggregate-produc t fon  
f u n c t i o n  a r e  c a p i t a l  s t o c k  (Kt), l abor  (Lt), e l e c t r i c i t y  (Et),and none lec t r i c  
energy (Nt), The product ion func t ion  i s  a so-cal led nested constant e l a s t i c i t y  
o f  subs t i t u t i on  (CES) product ion func t ion  o f  t he  form 

9 
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product ion func t ion  i s  termed CES because the  e l a s t i c i t y  o f  s u b s t i t u t i o n  between 
the  K-L aggregate and the  E-N aggregate i s  given by p = G, where u equa ls  t h e  
e l a s t i c i t y  o f  s u b s t i t u t i o n  between energy and nonenergy inputs. I n  ac tua l i t y ,  
i n  any t ime period, product ion i s  broken i n t o  two p ieces :  p r o d u c t i o n  f rom - new 
c a p i t a l  ( p u t  i n  p l a c e  s i n c e  t h e  base year ,  1977) and p r o d u c t i o n  f rom - o l d  
( e x i s t i n g  p r i o r  t o  the  f i r s t  t i m e  per iod) cap i ta l .  This r e f l e c t s  the  f a c t  t h a t  
once invested,  c a p i t a l  cannot eas i l y  be s h i f t e d  t o  new tasks. Thus, output i n  
any year i s  given by 

1 

Yt = htP + [a(KNtaLNtl-O)P + b(ENtsNNt 1-8) P ] l / P  1 

where x i s  a decay fac to r  r e f l e c t i n g  r e t i r e m e n t  o f  o l d  capac i t y ,  7 i s  o u t p u t  
p r i o r  t o  t h e  f i r s t  p e r i o d  and KNt, LNt, ENt, and NNt represent the  new quan- 
t i t i e s  o f  the  b a s i c  f a c t o r s .  Thus KNt= Kt - R, LNt = Lt - E, e tc .  I n  
summary, product ion i n  any per iod consists o f  "decayed" product ion from the  base 
per iod p lus  product ion from "new" resources. 

One might note t h a t  no technica l  progress has been embodied i n  the  macro- 
economic product ion funct ion.  I n  fact ,  techn ica l  change has been embodied i n  
l a b o r  inputs .  Labor inputs  are i n  p roduc t i v i t y  u n i t s  not physical  labor  force. 
Thus,if the  actual  labor  fo rce  i s  growing by 3% per  year and p roduc t i v i t y  growth 
i s  2% per year, then Lt would grow a t  5% per year. 

C.3. The In tegrated Model. The energy and macroeconomic sectors are i n -  

tegrated through a s ing le  ob jec t ive  func t ion  which dr ives  the  model as we l l  as a 
cap i ta l  accumulation equation t o  convert investment t o  c a p i t a l  s tock .  The ob- 
j e c t i v e  f u n c t i o n  i s  t o  maximize t h e  n e t  p resen t  v a l u e  o f  t h e  u t i l i t y  o f  
consumption: 

t t 

I n  t h e  above equa t ion  Ct i s  consumption The 
u t i l i t y  func t ion  i s  logar i thmic and serves the  purpose of r e f l e c t i n g  d imin ish ing 
marginal u t i l i t y .  Thus, i f  consumption doubles, u t i l i t y  (1nC) does n o t  q u i t e  

and 6 i s  t h e  d i s c o u n t  r a t e .  
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double. Any o t h e r  o b j e c t i v e  f u n c t i o n  c o u l d  o f  course be used,and i t s  exact 
funct ional  form i s  not  c r i t i c a l  t o  the  q u a l i t a t i v e  use o f  t he  model. The second 

t e r m  i n  equa t ion  (9) i s  the  i n f i n i t e  hor izon simulator, serving t o  assume t h a t  
t he  model does not j u s t  exhaust a l l  resources dur ing the  l a s t  t ime period. From 

y e a r  75 onwards, consumption i s  assumed t o  grow a t  some exogenously spec i f i ed  
growth rate,  g. 

= Yt - It - ENCOSTt. oa) 

I n  fac t  when equation (la i s  subs t i tu ted  i n t o  equation (9), t he  var iab le  Ct d i s -  
appears completely which i s  why i t  i s  not ac tua l l y  found i n  the  S t .  Lucia Model. 

Note t h a t  t he  second p a r t  o f  equation (9) re fe rs  t o  t e r m i n a l  c o n d i t i o n s  

on consumption. Consumption i n  the  terminal  per iod i s  def ined as above except 
t h a t  t he  terminal  investment must be t i e d  t o  c a p i t a l  through the  growth rate,  g, 
and depreciat ion,  x 2. . 

= ( g  + 1 - A)K75. 
I75  

Investment cons t ra in ts  are the  only others t h a t  are needed, t y i n g  inves t -  
ment t o  c a p i t a l  stock: 

KNt = A 5 KNt,S + 21t,5 + 31t. 

Thus,the model can be restated as 

Q) 70 1 
c ( l+6)- t ln(Yt - It - ENCOSTt) t c ( l+6)-t ln(Y75 - 175 - ENCOST75), max 

t =o t=75 

21nspection o f  Eq hat g does not  en he ob jec t ive  funct ion 
except as a constant. ed f o r  t he  terminal  investment equation ex is ts .  
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where {Y, = xt? + [a(Kt-xtR)aP(Lt-x E) (l'a)P + b(Et-x t E) BP (Nt-x t R) B ( l - P ) p P  

f o r  t = 0,5,10,....,75)}, 

const r a i  ned by 

TERMINR: 175 = (g + 1 - X)K75, the  terminal  investment rate. 

+ 31t, t = 5,....,75, t h e  cap i ta l  stock. CAPCUMt: Kt - - x 5 Kt,5 + ZIt,5 

3 ,  j = 1,2,3; t = 0,5,....,75 . PCjt = PCj,t,5 + 5[DPjt - O P j  ,t-30 "jt 

J 

j =1 
RQELECt: c PCjt - > Et, t = 0,5,....,75. 

RQNELEt: NEPETRt - > Nt, t = 0,5,....,75. 

J 

j =1 
RQPETRt: QPETRlt c hjtPCjt + NEPETRt, t = 0,5,....,75. 

J 

j =1 
COSTENt: 1000ENCOSTt = c CjtPCjt + potQPETRlt, t = 0,5,....,75. 

I n  t h e  above maximizat ion,  t h e  var iables are It, ENCOSTt, Kt, PCjt, D P j t 9  E t *  
Nt, NEPETRt, and QPETRlt. 

Nt i s  DMNELEt. 

I n  the  computer code,Kt i s  KAPSTKt, E i s  DMELECt, and 

D. Parameter Estimation 
This sect ion i s  concerned w i t h  input  data t o  t h e  model. I n  the  macro- 

economic port ion,  one must speci fy  an e l a s t i c i t y  o f  subs t i tu t ion ,  U, between t h e  
cap i ta l - labor  aggregate and the  energy aggregate. The coe f f i c i en ts  a and B must 

a lso  be speci f ied.  Base-year values o f  0 ,  i?, E, 1, E and PB a r e  s p e c i f i e d  by 
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t h e  use r  and a r e  used t o  c a l c u l a t e  the  c o e f f i c i e n t s  a and b based on equating 
t h e  value o f  marg ina l  p r o d u c t  t o  f a c t o r  p r i c e ,  PB It i s  a l s o  necessary t o  

speci fy  a discount r a t e  (6), t h e  depreciat ion r a t e  ( A )  and a post-horizon growth 

r a t e  (9). The labor  fo rce  ( i n  p r o d u c t i v i t y  u n i t s )  f o r  a l l  t i m e  p e r i o d s  must 

also be input.  
I n  t h e  energy subsection o f  theLmodel,one must s p e c i f y  hea t  r a t e s ,  hjt, 

c o n v e r t i n g  e l e c t r i c f t y  generation t o  fue l  use; p r i c e  o f  generation net o f  fue l ,  
Cjt; c o s t  o f  o i l  impor t s ,  pot; upper bounds on g e n e r a t i n g  c a p a c i t y  (e.g., 
geothermal) ;  and r e t i r e m e n t  r a t e s  f o r  capacity i n  place before t h e  base year, 

for  0 - -  < t < 25--this i s . t r e a t e d  as a constant i n  t h e  const ra in t  CPjt. DPj ,t-30 
Tab le  X X X V I  c o n t a i n s  values o f  t h e  various input  data f o r  t h e  base run 

described i n  t h e  next section. 
E. Results and Conclusions 

The model was run w i t h  three d i f f e r e n t  sets o f  f u t u r e  o i l  p r i ces  and, f o r  

each s e t  o f  o i l  p r i c e s ,  two d i f f e r e n t  energy technology scenarios - one t h a t  
continues exclusive use o f  d iesel  generators w i t h  replacement as necessary and 
one which al lows t h e  gradual i n s t a l l a t i o n  o f  geothermal capacity ( re fe r red  t o  as 
"without geothermal" and "wi th  geothermal ,Ii respect ive ly)  . The predic ted values 
o f  t h e  ma jo r  v a r i a b l e s  d iscussed p r e v i o u s l y  are i n  t h e  Table X X X V I I  f o r  1982 
through 2012. 

A l l  runs o f  t h e  model p red ic t  healthy growth o f  t h e  S t .  Lucian economy i n  
t h e  n e x t  t h r e e  decades. GNP i s  p r e d i c t e d  t o  grow a t  an  a v e r a g e  r a t e  o f  

3.3%/year and annual consumption a t  4.7% t o  5,1%/year, depending on t h e  p r i c e  o f  
o i l  and whether geothermal c a p a c i t y  i s  i n s t a l l e d .  

Since  t h e  focus  o f  o u r  e f f o r t s  t o  evaluate t h e  r e l a t i v e  b e n e f i t  o f  
gy development t o  t h e  St .  Lucian economy, t h e  remainder o f  t h e  
1 compare forecasts w i t h  and wi thout  geothermal under t h e  two ex- 

treme assumptions abo the  p r i c e  o f  o i l  - t h e  rea l  o i l  p r i c e  remains c o n s t a n t  
eases by 2%/year ( re fe r red  t o  as t h e  "higher o i l  p r i c e "  

case). The r e l a t i v e  b e n e f i t  o f  geothermal w i l l  be measured as the  per  c e n t  i n -  
crease i n  a b e n e f i t  (e.g., annual consumption) a f f o r d e d  by i n s t a l l a t i o n  o f  

geothermal i n  a given year under a given assumption about t h e  p r i c e  o f  o i l .  For 

example, t h e  r e l a t i v e  b e n e f i t  of geothermal i n  annual consumption i n  2012,if t h e  
o i l  p r i c e  Increases by 2%/year, I s  
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Base Year = 1977 
‘v - 
R - 

- 
- 

- i - 
R - 
E - 

- 
- 
- - 

Lo,L1, . . . . ,L = 
75 

hjt 

‘jt 

pot 

DPj ,t-30 

TABLE X X X V I  
INPUT VALUES 

(Constant 1977 EC$) 

.152 ( l o 9  ECS) . 380 ( l o 9  EC$) [Assumed t o  equal  2.5 t imes  
GNP - a r e a s o n a b l e  K/GNP 
r a t i o  f o r  a d e v e l o p i n g  
country ( 8 ) l .  

1.00 

04 (10l2 Btu) 
.05 ( l o 9  kWh) 

0.00975 (EC$/lOOO Btu) 
(1.16, 1.446, 1.717, 2.039, 2.364, 2.740, 3.101, 
3.508, 3.873, 4.276, 4.721, 5.213, 5.755, 6.354, 
7.016, 7.7) (Assumed a 3%/year i n c r e a s e  i n  l a b o r  
fo rce  and product i v i  t y  ) . 

.05 

.125 

.29 (Estimated from S t .  Lucian economic data ). . 55 

.96 

. 02 

= l2 
0 

26.08 .E 29.65 
= 12.08 

.006 1 

.013 

- - 
- - DP j , t-25 

DP j , t-20 

( l o 3  Btu/kWh) fo r  j = DIESEL 

f o r  j = GEOTHERMAL 

f o r  j = DIESEL (EC$/lOOO kWh) 

f o r  j = GEOTHERMAL 
(EC$/106 Btu) f o r  t h e  c o n s t a n t  o i l  

p r i c e  case. This p r i c e  
i s  i nc reased  by  1% o r  
2%/year f o r  t h e  cases 
which assume t h a t  t h e  
r e a l  o i l  p r i c e  
i ncreases . 

for  j = DIESEL 

9 Upper bounds on (10 kWh/year) on PCGEOTt f o r  t = 0,5,....,75 = 
(0, .05, .07, . 105, .125, .160, .210, .220, .221,. . . . , .221). 
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. 
w/ Geothermal - AC2012 w/o Geothermal 

w/o Geothermal AC2012 ¶ 9% increase = 
AC2012 

where AC = annual consumption. 
I n  add i t i on  t o  the  r e l a t i v e  e n e f i t  o f  geothermal, the  ef fect  of increas- 

i n g  o i l  p r i ces  on the  economy i s  quan t i f i ed  i n  the  resul ts ,and w i l l  be discussed 
also. The r e l a t i v e  e f f e c t  o f  increasing o i l  p r i ces  i s  measured by c a l c u l a t i n g  

t h e  i n c r e a s e  o r  decrease I n  a v a r i a b l e  between the  constant o i l  case and the  
higher o i l  p r i c e  case f o r  a given year and a-g iven energy technology. 

As one would expect, t he  r e l a t i v e  benef i t s  t o  the  economy o f  geothermal 
generating capaci ty increases as the  p r i c e  o f  o i l  increases. However, t h e  - s i z e  
of  t h e  r e l a t i v e  b e n e f i t  o f  geothermal i n s t a l l a t i o n  var ies f o r  t he  d i f f e r e n t  
var iab les considered, as w i l l  be apparent i n  t h e  d l scuss ions  below. The sen- 
s i t i v i t y  t o  o i l  p r i c e  i nc reases  ( t h e  e l a s t i c i t y  w i t h  respect t o  the  p r i c e  o f  

o i l )  var ies a lso  f o r  t h e  d i f f e r e n t  var iables fo recas ted .  I n  genera l ,  one can 
see i n  t h e  r e s u l t s  t h e  de te r io ra t i on  i n  economic wel fare t h a t  resu l t s  from in-  
creases i n  t h e  p r i c e  o f  o i l .  T h i s  d e t e r i o r a t i o n  i s  ame l io ra ted  by v a r y i n g  

eothermal i s  i ns ta l l ed .  
eneral r e s u l t  a i e s  f o r  a l l  v a r i  es t h a t  w i l l  be d iscussed - 

namely, a "benef i t "  (such as consumption, GNP, etc.) i s  general ly l a rges t  and a 
k o s t "  (e.g., cost  o f  energy, petroleum requirements) i s  lowest i n  the  case t h a t  
al lows development o f  geothermal energy and i n  which o i l  p r i ces  remain constant. 

I n  other  words, a f u t u r e  i n  which the  p r i c e  o f  o i l  remains constant and geother- 
I n  contrast, t he  case i n  

by 2%/year and geothermal i s  n o t  i n s t a l l e d  i s  
t o f  a l l  s i x  cases considered. 

The discussion focuses on two years :  1992, when 10 MW o f  geothermal 
c a p a c i t y  has been i n s t a l l e d  and 2012, when 30 MW are i ns ta l l ed .  Since i t  has 

t h a t  t he  St .  Lucian economy bears t h e  f u l l ,  l e v e  ed 1 i f e-cyc l  e 
new energy c a p a c i t y  r a t h e r  than rece iv ing  f o r e  a i d  money, t he  

resu l t s  may be somewhat conservative. 
E . 1 .  Annual Consumption. Forecasted annual consumption i s  shown i n  

Fig. 31. I n  1992, the  r e l a t i v e  increase i n  annual consumption a l l owed  by  t h e  
i n s t a l l a t i o n  o f  geothermal energy ranges from a 2% increase i n  the  constant o i l  
case t o  a 3% increase i n  the  higher o i l  p r i c e  case. By 2012, t h e  b e n e f i t  o f  

t y  is developed i s  the  best for  development. 
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Variable 

Annual Consumption 

Cumulative Consumption 

6NP 
( Y )  

Investment 
(1) 

Capital Stock 
(KAPSTK) 

Year 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

- 

TABLE X X X V I I  

PREOICTEO VALUES OF MACROECONOMIC VARIABLES 
( i n  b i l l i o n s  o f  1977 ECS's unless otherwise stated) 

Price of O i l  Remains 
Constant 

Without 
Geothermal 

0.084 
0.183 
0.201 
0.233 
0.271 
0.314 
0.361 

0.422 
1.137 
1.745 
2.313 
2.824 
3.288 
3.706 

0.180 
0.227 
0.263 
0.310 
0.361 
0.420 
0.480 

0.0790 
0.0250 
0.0401 
0.0520 
0.0600 
0.0713 
0.0788 

0.4750 
0.6204 
0.6761 
0.7873 
0.9260 
1.0888 
1.2669 

With 
Geothermal 

0.084 
0.185 
0.205 
0.238 
0.279 
0.324 
0.373 

0.422 
1.145 
1.774 
2.347 
2.872 
3.349 
3.781 

0.180 
0.228 
0.265 
0.313 
0.365 
0.425 
0.485 

0.0790 
0.0261 
0.0417 
0.0539 
0.0619 
0.0731 
0.0819 

0.4750 
0.6237 
0.6860 
0.8043 

1.1172 
1.3026 

0.9483 

Price of Of1 Increases 
by 1Uyear  

Without 
Geot hemal 

0.084 
0.182 
0.199 
0.229 
0.266 
0.306 
0.349 

0.422 
1.133 
1.744 
2 295  
2.796 
3.248 
3.652 

0.180 
0.227 
0.263 
0.310 
0.360 
0.417 
0.475 

0.0790 
0.0252 
0.0397 
0.0511 
0.0585 
0.0690 
0.0757 

0.4750 
0.6208 
0.6756 
0.7837 
0.9170 
1.0719 
1.2393 

With 
Geothermal 

0.084 
0.184 
0.204 
0.236 
0.276 
0.320 
0.368 

0.422 
1.143 
1.769 
2.337 
2.857 
3.330 
3.756 

0.180 
0.228 
0.264 
0.313 
0.364 
0.423 
0.483 

0.0790 
0,0261 
0.0415 

0.0613 
0.0717 
0.0805 

0.4750 
0.6237 
0.6853 
0.8027 
0.9456 
1 .lo86 
1.2887 

0.0536 

Price of O i l  Increases 
by tX/year 

Without 
Geothermal 

0.084 
0.181 
0.197 
0.225 
0.259 
0.296 
0.334 

0.422 
1.129 
1.734 
2.276 
2.765 
3.202 
3.588 

0.180 
0.227 
0.263 
0.309 
0.358 
0.414 
0.470 

0.0790 
0.0254 
0.0394 
0.0503 
0,0571 
0.0666 
0.0721 

0.4750 
0.6215 
0.6757 
0.7807 
0.9084 
1.0545 
1.2094 

With 
Geot herna 1 

0.084 
0.184 
0.203 
0.234 
0.273 
0.316 
0.364 

0.422 
1.141 
1.763 
2.327 
2.842 
3.309 
3.729 

0.180 
0,228 
0.264 
0.312 
0.363 
0.422 
0,480 

0.0790 
0.0261 
0.0412 0.0533 

0.0605 
0.0699 
0.0784 

0.4750 
0.6238 
0.6847 
0.8009 
0.9411 
1 e0981 
1.2700 
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TABLE X X X V I I  (cont.) 

PREDICTED VALUES OF MACROECONOMIC VARIABLES 
( i n  b i l l l o n s  of 1977 EC$'s unless otherwfse stated) 

Varlable 

Productive Diesel 
Generating Capacity 

( lo9 kWh/yr) 

Productlve Geothermal 
Generating Capacity 
(PCGEOT) 

( lo9 kWhlyr) 

Ofesel Generating 
Capacity Increments 
(DPOIES) 

( lo9 kWhlyr) 

Geothermal Generatlng 
Capacity Increments 
(OPGEOT) 

( lo9 kWh/hr) 

Year 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

_c 

Demand f o r  1982 
E l e c t r l c  Energy 1987 
(DMELEC) 1992 

1997 

2007 
2012 

( 10l2 kWhlyr) 2002 

W i t  hput 
Geot henna 1 

0.0638 
0,0665 
0.0748 
0.0864 
0.0990 
0.1140 
0.1291 

0 .oooo 
0.0000 
0.0000 
0.0000 
0 .oooo 
0.0000 
0 .oooo 
0.0139 
0.0067 
0.0042 
0.0023 
0.0025 
0.0030 
0.0169 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 .oooo 
0.0000 

0.0638 
0.0665 
0.0748 
0.0864 
0.0990 
0.1140 
0.1291 

With 
Geot hermal 

0.0638 
0.0328 
0.0198 
0.0198 
6.0198 
0.0198 
0 .oooo 
0 .oooo 
0.0454 
0.0700 
0.0897 
0.1084 
0.1299 
0.1713 

0,0139 
0 .oooo 
0 .oooo 
0.0000 
0.0000 
0 .oooo 
0.0100 

0.0000 
0.0090 
0.0047 
0.0039 
0.0037 
0.0043 
0.0082 

0.0638 
0.0782 
0.0898 
0.1095 
0.1282 
0.1498 
0.1713 

Pr ice o f  O i l  Remains 
Constant 

Pr lce o f  O i l  Increases 
by 1Xlyear 

Without 
Geot hennal 

0.0638 
0.0664 
0.0745 
0.0857 
0.0977 
0.1119 
0.1260 

0 .oooo 
0 .oooo 
0 .oooo 
0.0000 
0.0000 
0.0000 
0.0000 

0.0139 
0.0067 
0.0042 
0.0022 
0.0024 
0.0028 
0.0167 

0 .oooo 
0 .oooo 
0.0000 
0 .oooo 
0.0000 
0 .oooo 
0 .oooo 
0.0638 
0.0664 
0.0745 
0.0857 
0.0978 
0.1119 
0.1260 

Wlth 
Geot hennal 

0.0638 
0.0328 
0.0198 
0.0198 
0.0198 
0.0198 
0.0000 

0.0000 
0.0463 
0.0700 
0.0948 
0.1171 
0.1433 
0.1904 

0.0139 
0.0000 
0.0000 
0.0000 
0.0000 
0 .oooo 
0.0100 

0.0000 
0.0093 
0.0047 
0.0050 
0.0045 
0.0052 
0.0094 

0.0638 
0.0791 
0.0898 
0.1146 
0.1369 
0.1631 
0.1904 

Price o f  O i l  Increases 
by 2Xlyear 

Without 
GeOt hermal 

0.0638 
0.0663 
0.0742 
0.0849 
0.0963 
0.1097 
0.1223 

0 .oooo 
0.0000 
0.0000 
0 .oooo 
0 .oooo 
0 .oooo 
0 .oooo 
0.0139 
0.0067 
0.0042 
0.0021 
0.0023 
0.0026 
0.0165 

0.0000 
0.0000 
0.0000 
0.0000 
0 .oooo 
0 .oooo 
0.0000 

0.0638 
0.0663 
0.0742 
0.0849 
0.0963 
0.1095 
0.1223 

With 
Geothermal 

0.0638 
0.0328 
0.0198 
0.0198 
0.0198 
0.0198 
0 .oooo 
0.0000 
0.0472 
0.0700 
0.1003 
0.1250 
0.1578 
0.2100 

0.0139 
0 .oooo 
0 .oooo 
0.0000 
0 .oooo 
0 .oooo 
0.0100 

0.0000 
0.0094 
0.0046 
0.0060 
0.0049 
0.0066 
0.0104 

0.0638 
0.0800 
0.0898 
0.1200 
0.1448 
0.1776 
0.2100 



m 
0 

Variable 

Demand for 
Nonelectrlc Energy 
(DMNELE) 

( lo1' Btu/yr) 

Energy Cost 
(ENCOST) 

Petroleum Imports 
( QPETR 1 
( lo1' Btu/yr) 

Petroleum Used f o r  
Nonelectrlc Purposes 
(NEPETR) 

(10" Btu/yr) 

Year 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

1982 
1987 
1992 
1997 
2002 
2007 
2012 

- 

TABLE XXXV I I (cont . ) 
PREDICTED VALUES OF MACROECONOM 1 

( i n  b i l l l o n s  of 1977 EC$'s unless otherwise stated) 

Prlce of O i l  Remalns 
Constant 

Wlthout 
Geothermal 

0.6400 
0.6512 

0.9215 
1.0826 
1.2681 

0.7697 

1 a4528 

0.0171 
0.0192 
0.0221 
0.0259 
0.0300 
0.0348 
0.0396 

1.2780 
1.4493 
1.6678 
1.9582 
2.2710 
2.6362 
3.0021 

0.6400 
0.6513 
0.7697 
0.9216 
1.0827 
1.2680 
1.4528 

Wlth 
Geot hemal  

0.6400 
0.5604 
0.6534 
0.7489 
0.8655 

1.1340 

0.0171 
0.0167 
0.0181 
0.0211 
0.0243 
0.0281 
0.0302 

1.2780 
0.9540 
0.8910 
0.9865 
1 .lo31 
1.2393 
1.1390 

0.6400 
0.5604 
0.6534 
0.7489 

1.0017 

1 e0017 

0.8653 

1.1390 

C VARIABLE 

Prlce o f  011 Increases 
by lXIyear 

Wlthout 
Geothermal 

0.6400 
0.6474 
0.7584 
0.8980 
1.0424 
1.2060 
1.3648 

0.0171 
0.0201 
0.0240 
0.0292 
0.0352 
0.0424 
0.0501 

1.2780 
1.4445 
1.6528 
1.9262 
2 2154 
2.5490 
2.8768 

0.6400 
0.6474 
0.7584 
0.8979 
1.0424 
1.2060 
1.3648 

With 
Geothermal 

0.6400 
0.5515 
0.6422 
0.6998 
0.7821 
0.8753 
0.9625 

0.0171 
0.0173 
0.0190 
0.0228 
0.0269 
0.0316 
0.0341 

1.2780 
0.9451 
0.8798 
0.9364 
1.0197 
1.1129 
0.9624 

0.6400 
0.5515 
0.6422 
0.6988 
0.7821 
0.8753 
0.9624 

Prlce o f  Oil Increases 
by Lt lyear 

W l  t hout 
Geothermal 

0.6400 
0.6438 
0.7477 
0.8761 
1.0057 
1.1500 
1.2861 

0.017 1 
0.0209 
0.0261 
0.0330 
0.0413 
0.0517 
0.0634 

1.2780 
1.4398 
1.6384 
1 .a951 
2.1611 
2.4635 
2.7532 

0.6400 
0.6438 
0.7477 
0.8760 
1.0057 
1.1500 
1.2861 

With 
Geot hemal  

0.6400 
0.5431 
0.6312 
0.6532 
0.7147 
0.7674 
0.8201 

0.0171 
0.0179 
0.0200 
0.0247 
0.0297 
0.0357 
0.0382 

1.2780 
0.9367 
0.8689 
0.8908 
0.9523 
1,0050 
0.8201 

0.6400 
0.5431 
0.6312 
0.6532 
0.7147 
0.7674 
0.8200 
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Fig. 31. Increase i n  annual consumption due t o  i n s t a l l a t i o n  

o f  geothermal power. 

geothermal capacity has widened t o  3% and 9%, respectively. A comparison o f  the 
constant o i l  case w i t h  the 2%/year increase case shows t h a t  geothermal energy 
cushions ( the negative e f f e c t  o f  o i l  p r i c e  increases. With geothermal, predicted 
.annual consumption i s  2.5% ower than i t  would have been had o i l  pr ices remained 
constant; wi thout geothermal, annual consumption i s  7.5% lower, 

E.2. Cumulative Consumption. The r e l a t i v e  b e n e f i t  o f  geothermal energy 
i n  predicted cumulative consumption i s  a 2% crease f n  1992 for a l l  assumptions 
about o i l  pr ices, and, i n  2012 a 2% increas o r  t he  constant o i l  case and a 4% 
increase f o r  t h e  2%/year o i l  p r i c e  increase. 

The effect o f  increasing o i l  p r i c e  on cumulative consumption i s  less than 
i t s  ef fect  on annual consum n because of the discount factor appl ied t o  cumu- 
l a t f v e  consumption, As i s  o f ten  done i n  wel fare economics, a s o c i a l  d i s c o u n t  
r a t e  o f  5% has been appl ied t o  cumulative consumption t o  put  a higher p r i o r i t y  
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on t h e  near term and t o  emphasize t h e  d i s t a n t  f u t u r e  l e s s  because i t  i s  l e s s  

c e r t a i n .  O i l  p r i c e  i n c r e a s e s  o f  2%/year cause a reduct ion i n  cumulative con- 

sumption o f  1.4% w i t h  geothermal and 3.2% i f  no geothermal i s  i n s t a l l e d .  
Because we chose t o  maximize consumption ra ther  than GNP i n  

t h e  model, GNP does not show much s e n s i t i v i t y  t o  geothermal c a p a c i t y  o r  t o  o i l  

p r i c e  increases.  There i s  g e n e r a l l y  a 1% t o  2% decrease i n  predic ted GNP i f  
geothermal i s  not i n s t a l l e d  and a 1% t o  2% decrease i n  GNP i f  o i l  p r i c e s  i n -  
crease by 2%/year ra ther  than remaining constant. 

E.4. Investment and Capital  Stock. I n  1992, t h e  predic ted l e v e l  o f  i.n- 
vestment i n  t h e  economy i s  s i m i l a r  f o r  a l l  cases regardless o f  h igher o i l  p r i ces  
and/or t h e  existence o f  geothermal capacity. By 2012, however, t h e  existence o f  
geothermal capacity a t  a given o i l  p r i c e  al lows an 8.5% t o  9.5% increase i n  t h e  
l e v e l  o f  investment, mainly because energy c o s t s  and t h e  f u e l  b i l l  a r e  l o w e r  
w i t h  g e o t h e r m a l  and t h e r e f o r e  more money i s  a v a i l a b l e  f o r  investment .  
Contrast ing t h e  higher o i l  p r i c e  case w i t h  t h e  c o n s t a n t  o i l  p r i c e  case shows 
t h a t  higher o i l  p r i ces  decrease predicted investment by 4% t o  5%. 

As discussed e a r l i e r ,  t h e  c a p i t a l  s t o c k  i s  a f u n c t i o n  o f  t h e  i n i t i a l  

c a p i t a l  stock, t h e  amount o f  investment, and depreciat ion ( o r  ret i rement)  o f  o l d  
cap i ta l .  The i n i t i a l  c a p i t a l  stock i n  t h e  S t .  L u c i a n  economy was assumed t o  

equal  2.5 t imes  t h e  GNP f o r  t h e  base year, 1977. According t o  Meier (7) ,  t h i s  

assumption seemed reasonable f o r  a deve lop ing  economy. Since n e i t h e r  t h e  
i n i t i a l  c a p i t a l  stock nor the  depreciat ion r a t e  vary w i t h  o i l  p r i ces  o r  t h e  ex- 
is tence o f  geothermal capacity, t h e  l e v e l  o f  i nves tmen t  i s  t h e  s o l e  cause o f  
d i f ferences among predicted c a p i t a l  stock i n  t h e  s i x  runs o f  the  model. As w i t h  
investment, i n  1992 c a p i t a l  stock l e v e l s  are equal f o r  a l l  o i l  p r i ces  and energy 
techno log ies .  By 2012, t h e  e f f e c t  o f  d i f f e r i n g  investment l e v e l s  begins t o  

manifest i t s e l f  i n  c a p i t a l  stock levels.  A t  a g i v e n  o i l  p r i c e ,  c a p i t a l  s t o c k  
l e v e l s  a r e  3% t o  5% h i g h e r  i f  geothermal i s  ins ta l led .  But as o i l  p r i ces  i n -  
crease, c a p i t a l  stock i s  decreased by 4.5% i f  no geothermal i s  i n s t a l l e d  and by 
2.5% i f  geothermal i s  ins ta l led .  

E.5. E l e c t r i c  Generating Capacity. The optimal l e v e l s  o f  t h e  two t y p e s  
o f  g e n e r a t i n g  c a p a c i t y  as computed by ETA-MACRO are included i n  Table X X X V I I .  
Although they are s imi la r ,  t h e y  a r e  n o t  e x a c t l y  t h e  same as t h e  e n g i n e e r i n g  
recommendations (Edeskuty and Altseimer, 1984) because we d i d  not requ i re  t h e  
add i t ion  of geothermal capacity i n  5 MW increments. Upper l i m i t s  on geothermal 
c a p a c i t y  were  s i m p l y  s p e c i f i e d  t o  c o r r e s p o n d  t o  t h e  i n s t a l l a t i o n  p l a n  

E.3. GNP. 
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recommended by t h e  engineers. For t h e  c o n s t a n t  o i l  case and t h e  l X / y e a r  o i l  
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p r i c e  i nc rease  case, t h e  optimal l eve l  o f  geothermal capaci ty i s  somewhat lower 
' t han  t h e  upper l i m i t  because t h e  model assumes s l i g h t l y  more r e l i a n c e  on non- 
e l e c t r i c  energy u n t i l  o i l  p r i ces  increase f u r t h e r  (i.e., e l e c t r i c i t y  demand i s  

lower wh i le  o i l  p r i ces  are lower). 
Energy Demand and Energy Cost. Given t h e  l i m i t e d  amount o f  sub- 

s t i t u t i o n  t h a t  can t a k e  p l a c e  between e l e c t r i c  and n o n e l e c t r i c  energy, t h e  
demand f o r  e l e c t r i c  energy i s  higher and t h e  demand f o r  none lec t r i c  energy i s  
lower i f  geothermal capaci ty i s  i n s t a l l e d  because t h e  r e l a t i v e  p r i c e  o f  e l e c t r i c  
energy decreases. T h i s  r e l a t i o n s h l p  i s  shown g r a p h i c a l l y  i n  Fig. 32. The 

reader should be cautioned t h a t  t h e  curves are not, i n  an economic sense, demand 
curves because t h e  c e t e r i s  paribus assumption does not apply - t h e  c a p i t a l  stock 
and the  s t ruc tu re  o f  t h e  economy i n  general w i l l  be d i f f e r e n t  i f  t h e  p r i c e  o f  

o i l  h a s  i n c r e a s e d  by %/year  f o r  t h e  p a s t  30 y e a r s  r a t h e r  t h a n  rema in ing  
constant. I n  addi t ion,  t h e  y-ax is  shows t h e  p r i c e  o f  o i l  ra ther  than t h e  p r i c e  
o f  e l e c t  r i  c i t y  o r  none1 ec t  r i  c energy. 

As discussed e a r l i e r  i n  t h e  t e x t ,  energy costs represent t h e  t o t a l  energy 
b i l l  t o  t h e  S t .  L u c i a n  economy f o r  both e l e c t r i c  and none lec t r i c  energy. The 
cost o f  energy technologies were provided by Edeskuty and Altsefmer (1984). The 
c o s t  o f  d i e s e l  e l e c t r i c i t y  generation reported by Edeskuty and Altseimer (1984) 
includes t h e  f u e l  cost  and assumes t h a t  t h e  rea l  p r i c e  o f  o i l  remains constant .  
We separa te  t h e  f u e l  cost  from t h e  c a p i t a l  and other  operat ing costs o f  d iesel  

generation and examine t h e  e f f e c t s  o f  increases i n  f u e l  costs ( o i l  pr ice).  
In general, energy costs more or l ess  double between 1992 and 2012. This 

i s  not s s a r i l y  cause f o r  a la rm because t h e  amount o f  energy used as t h e  
economy expands increased dramat ica l ly  as we l l  (as shown by t h e  pro ject ions o f  
demand f o r  e l e c t  r and none lec t r i c  energy). Energy cost p r o j e c t i o n s  a r e  s i g -  
n i f i c a n t l y  lower i f  geothermal capaci ty i s  i n s t a l l e d :  i n  1992, costs are 18% t o  
23% lower, depending on t h e  p r i c e  o f  o i l ;  and i n  2012, t h e y  a r e  25% t o  40% 
1 ower. Compared t h  t h e  constant o i l - p r i c e  case, an increase i n  t h e  p r i c e  of 
o i l  by 2%/year increases energy costs by 60% w i t h o u t  geothermal and by 27% i f  
geothermal i s  i n s t a l l e d .  

The per cent o f  GNP t h a t  i s  spent t o  pay the  energy b i l l  i s  a more impor- 
t a n t  i n d i c a t o r  o f  t h e  r e l a t i v e  s i z e  o f  t h e  energy costs. I f  oi l  pr ices  remain. 

E.6. 

constant and no geothermal is  i ns ta l led ,  energy costs are s teady a t  about 8.5% 
o f  G N P  f r om 1992 t h r o u g h  2012; i f  geothermal i s  i n s t a l l e d ,  c o s t s  decrease 
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Fig. 32a. Predicted demand f o r  e l e c t r i c  energy. 
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t o  about 6.5% o f  GNP f o r  t h e  same period. I f  o i l  p r i ces  increase by 2%/year and 

geothermal i s  not i n s t a l l e d ,  energy costs represent a l a r g e r  share o f  GNP- 10% 
and 13.5% i n  2012; i f  geothermal i s  ins ta l led ,  energy costs o n l y  amount 

t o  7.5% of GNP i n  1992 and 8% i n  2012-  l e s s  t h a n  t h e  cons tan t -o i l - p r i ce  - 
without-geothermal case. 

E.7. Petroleum Demand. The quant i ty  o f  petroleum imported f o r  a l l  pur- 
poses a lso shows a pa t te rn  s i m i l  t o  t h a t  of t h e  demand f o r  n o n e l e c t r i c  and 

e l e c t r i c  energy. I n  a l l  cases, 
t h e  i n s t a l l a t i o n  o f  geothermal halves the  amount o f  petroleum required. An i n -  
crease i n  t h e  p r i c e  o f  o i l  has a lesser  e f f e c t  on petroleum imports because t h e  
demand f o r  energy i s  r e l a t i v e l y  i n e l a s t i c -  energy i s  necessary t o  economic 
growth. As shown by t h e  energy c o s t  p r o j e c t i o n s ,  an increase i n  o i l  p r i ces  
simply increases t h e  percentage o f  GNP t h a t  must be spent  on t h e  f u e l  b i l l  i f  
geothermal i s  not ins ta l led .  

Petroleum requi  ents f o r  nonelect r ic  energy decrease as t h e  p r i c e  of 
o i l  increases and, f o r  a given o i l  p r i c e  scenario, a lso decrease when geothermal 
capacity i s  an option. 

The demand pro jec t ions  are shown i n  Fig. 33. 

Fig. 33. Predicted petroleum imports. 
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F, Summary 
The S t .  L u c i a  Model provides a long-term forecast  o f  economic var iab les 

through the  use o f  a nonl inear programming model t h a t  a l lows an i n t e r a c t i o n  be- 
tween energy costs and economic growth. 

I n  ou r  a p p l i c a t i o n  o f  t h e  model, we sought t o  examine t h e  r e l a t i v e  
bene f i t  o f  geothermal energy t o  the  economy under a va r ie t y  o f  assumptions about 

the  fu tu re  p r i c e  o f  o i l .  We chose t o  maximize cumulative consumption because i t  
rep resen ts  a max im iza t i on  o f  t h e  w e l f a r e  o f  t h e  S t .  L u c i a n  populat ion. I f  
geothermal energy i s  I ns ta l l ed ,  cumulative consumption i s  increased by  2% t o  4% 
by  2012 and annual consumption i s  increased by 3% t o  9%, depending on the  p r i c e  
o f  o i l .  The GNP i s  forecasted t o  Increase a t  an average r a t e  o f  about 3%/year 
and, f o r  a g i ven  year ,  i s  about 1% t o  2% lower i f  geothermal i s  not i n s t a l l e d  

and/or i f  o i l  p r i ces  increase rap id ly .  Nonenergy re la ted  investment l e v e l s  a r e  
d i s t i n c t l y  higher i f  geothermal i s  i ns ta l l ed .  

I n s t a l l a t i o n  o f  geothermal capaci ty markedly decreases energy cos ts ,  i n -  
c r e a s e s  t h e  r e l a t i v e  demand f o r  e l e c t r i c i t y , a n d  decreases t h e  demand f o r  
p e t r o l  eum. 

I n  conclusion, the  S t .  Lucia Model p red ic ts  a s i g n i f i c a n t  bene f i t  t o  the  
economy from the  i n s t a l l a t i o n  o f  geothermal generating capac i ty .  Energy c o s t s  
as a percentage o f  GNP a re  decreased, leav ing more funds t o  be spent on other  
goods. This al lows an i nc rease  i n  consumption and investment .  The case i n  
which t h e  r e a l  o i l  p r i c e  remains cons tan t  and t h e  geothermal i s  i n s t a l l e d  
provides the  best outlook f o r  economic growth, 
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APPENDIX A 

LISTING OF ST. LUCIA ECONOMETRIC POLICY MODEL 

EDITING REDSKIN 
1 PROGRAR 
2 CLEfiRDATA 
3 YERR=INTS(l981 1985) 
4 s  
5 FTXX3=KEPTLIST(FTXX3)tFtnX3.KEPTLIST(FTflX3) 
6 FCOX3=KEPTLIST(FCOX3)~FINX3=KEPTLIST(FINX3~ 
7 FOUX3=KEPTLIST(FOUX3) 
8 GOV=KEPTLIST(GOV~ 
9 LAGENDO=KEPTLIST(LRGENDO) 

10 s 
11 PRINT *T*3.5* 
12 FOR f.3.5 
13 SOUTPUT 
14 S 
15 GDPSRV(T)* E0655 +4o6044tSRULAB(T)+lo3493~RINUUEH(t) 
16 GDPTOU(T)~ -9541+o21369tTRRRIVE(T) 
17 GDPIND(T)=-10874 +6o7994tPlFGLAB(T) 
18 GDPACR ( T I =  t 6 8 5 9 ~ 3 t ~ R O U T U K R ~ T - l ~ ~ + 1 . 8 5 9 2 ~ ~ R C U H A G I N ~ T - l ~ ~  
19 GDPSIH(t~=GDPSRU<T)tGDPIND(T) 
20 OUTPUt(T)=GDPSRU(T)tGDPTO~(T)~GDPIND(T)tGDPAGR(T) 
a1 s 
22 SCONSUHPTlON 
23 s 
24 PCEFBU(T)s 7457.6 to23748tTRRRIUE~T)+ol083lt (RPDY(t- I ) )  
25 PCEFLI~T~~~8737o9to1l036tPOP~T~t66lo42tD7S8~~T~~l208o4$FLRATIO~T~ 
26 PCEDUR(T)= +656609tPCCDPf(T-l) 
27 PCENES(T)~-8359o9+1o7144tGDPfND(t) 
28 CONSUllPT(T )=PCEFBV(T )+PCEFLI (T )+PCEDUR(T )tPCENES(T 1 
29 S 
30 SINVESTRENT 
31 S 
32 KAPBLD(T)~-169367+17.2%UNEnP(t)- l4697%D82~T~ 
33 K ~ P ~ A T ~ T ~ ~ 6 5 1 3 9 ~ 1 ~ 8 5 7 3 ~ ~ G D P I N D ~ T ~ l ~ ~ ~ 7 3 1 3 ~ S % D 8 2 ~ T ~  
34 INUESTWE(T)-KAPBLD(T~tKAP~~T(T) 
35 s 
36 SFOREIGN TRADE 
37 s 
38 S EXPORTS 
39 XPTBAN(T)* 1400 +a8009tRBRNP<T)+2355oltflATURITV(t) 
40 XPTCOA(T)* 4438 +lo9852t(RXPTOAG(T-l))-1650o3%D8081(T) 
41 X P T G A R ~ T ~ ~ ~ 2 7 6 4 o 8 + 2 3 ~ 7 5 5 t ~ C P I C L O ~ T ~ I ) ~  
42 XPTBOX(T)=21421-.55608t(XPTBAN(T-l)) 
43 XPTNES(T)=-E7903 to45006tGDPSIN(T)+l~058tD808l(T) 
44 RREXPT(T)=-2844 *l.l198%RRPTELH(T) 
45 EXPORTS (T)=XPTBAN(T)tXPTCOR(T)tXPTGAR(T)tXPTBOX(T)tXPTNES(T)tRREXPT(T) 
46 S 
47 S XnPORTS 
48 WPTCAP(T)= 6332,6+.4243lt(GDPIND(T-l)) 
49 IIPTINf(T)= 13453+o65163t<nPTCAP(T-l))-o0~4548t (RPR(T-1)) 
50 flPTCON(T)=-3Z978 +o1508lt(RPDV(T-I))to53~4%POP(t) 
51 flPTGAS(T)=-249o41+o83346tDNAUTO(T) 
52 RPTNES (1 1 = 
53 IllPORTS (T)=flPTCAP(T)+nPTINT(T )+nPTCON(T)+HPTGRS(T)+WPTNES(T 1 
54 s 
55 s 
56 BRLTRRDE(T)~EXPORTS(T)-I~PORTS(T) 
57 s 
58 S INCOHE IDENTITIES 
59 s 
68 CO(T)=CONSUllPT(T) t GDPSRU(T) 

lo72lt~CDPIND~T~1~~+~79695tGDPSRV(t~ 
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(APPENDIX A cont.) 

6s X( T )-EXPORTS (I' 1 
64 tl(T)-IflPORtS(Tl 
65 CDPl=CO( 1 )+I ( 1 ) tC(t )+ (X( T )-PI 

67 PCGDPTCT I =  (GDPl )/POP (1 1 
68 RPR(T)-<GDPl )/RBANP(T) 
69 ROUTUKR(t)-GDPAGR(T)/AGRLAB(T) 
71 PRINT 'NATIONAL INCOHE~CONSPN+INUESl+GOUl+EXPORTS-IHPORTSo 
72 PRINT 'DYNAtlIC SOLUTION' 
73 GDPSL=CO+I+G+(X-fl) 
74 TT='1977 SEC* 
75 TABULATE YEAR CO I C X H GDPSLtfITLE TT 
76 T1nE;DATE 

66 RPDY(T)=(GDPl Me809 

78 ENDLOOP T 
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APPENDIX B 

ANNUAL DATA USED I N  ECONOMETRIC MODEL CONSTRUCTION 



TABLE B-Ia 
IMPORTS 

IN 1000's OF 1977 EC S ' S  

i 

YEAR RMPTCLO RMPTFTW RMPTCCIR 
X X X t  X X Y X t X t  X X t t X t X  t X X X t Z 1 :  
1970 4720.8 2253.8 3181.5 
1971 5365.7 2150 5384 4 
1972 4544.9 2548.3 5229.7 
1973 5177.7 2339.5 3118.8 
1974 42S8.1 1742.7 2442.3 
1975 2844.3 1551ol 1848.6 
1976 2?3?.5 1855.4 2716.7 
1977 3661 82 37 4573 
1978 3223.4 2234.2 4381 
1973 3447.6 2488 4109 
1988 3294 2756.1 4746-8 
1981 3Z77.6 2478.7 3455.6 
1982 4132.9 z w . 5  3311.7 

RMPTBUS RMPTFRT 
X t t X t X X  X t S t Z t t  
3979 7 2350 e 3 
7632.6 1864.9 
2980.4 3941 e6 
2403.4 1509.7 
1641 2133 
2424.4 3649.2 
1605.2 2914.6 

7493 2 2093 e 5 
6149 2705 2 
6294.7 1853.9 
5407.3 3906.7 
4186.4 2472.2 

2679 8713 

RMPTELH 
X X t t t t X  
8505 1 

12835 
7971.2 
7519 

7639.2 

7585 
8650 

10890 
22173 

5327 1 

6592 e 7 

8243 8 
6489 7 

RMPTPPB 
X t X t X X t t  

2005 1 
1299.4 
4693 
955.83 

6643 8 
5875 7 
7740 1 

8707 e ?  

3610.5 
5319.5 
9027 7 
7202 7 

10423 

TABLE B-Ib 

IMPORTS 
I N  1000's OF CURRENT EC S 'S 

YEAR MPTCLO MPTFTW MPTCAR MPTBUS PlPTFRT MPTELII PlPtPPB 
X X X S  X t t X X X  % * X t X 1 :  t t t t t t  X f t X t t  t l * L X t  t t X t X t  X t X X t X  
1970 1860 88E 1282 1568 986 3351 790 
1971 2296 920 2304 3266 798 5492 556 
1972 2117 1187 2436 1351 1836 3713 2186 
1973 3001 1356 1803 1393 875 4358 554 
1974 3128 1268 1777 1194 1552 3876 4834 
1975 2371 1293 1541 3042 6368 4898 
1976 2519 1706 2498 2680 6062 7117 
1877 3661 2237 4573 2679 8713 7585 10423 
1978 3586 2430 4765 8150 2277 9417 9471 
1979 4509 3254 5374 8042 3538 14242 4722 

1981 6000 3823 5347 8367 6045 12756 13969 
1982 6799 4361 5448 6887 4067 10676 11849 

1980 4765 3928 6780 8991 2648 31670 7598 

Definit ions for TABLE B-Ia and TABLE B-Ib 

Unless otherwise specifled, a l l  import data are the EC d o l l a r  values reported 
i n  the table, "Imports o f  Selected Comnodities, Want and Value,...," fm 
the 1981 and 1982 Annual Statistical Dlgests. 

MPTCLO = imports o f  clothing. 
WTFTW = imports o f  footwear. 
~ T C A R  Imports of car! - from ble  15, "Preliminary 

WTBUS * Imports o f  buses from fable 15, "Preliminary Slmmary Tables of 

MPTFRT - Imports of f e r t i l i z e r .  
WTEM = Imports o f  electrical machinery and appllances. 
MPTPPB - Imports of paper and paperboard. 

External Trade, of St. Luda.  

External Trade," o f  St. L u c k  



TABLE B - I I a  

IMPORTS 
I N  1000's OF 1977 EC S ' S  

VEClR RMPTCEM 
X t t t  X t % t S ; X t  
1970 1789.3 
1971 2664.2 
1972 2183.3 
1973 2232.6 
1974 1268.6 
1975 1358.8 
1976 1702 
1977 1640 
1978 2269.1 
1979 1617.9 
1988 2583.4 
1931 2872.7 
1982 1886.2 

VERR 
X t t t  
1970 
1971 
1 972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

MPTCEM 
X * t t X t  

705 
1140 
1017 
1294 
923 

1126 
1565 
1640 
2468 
21 16 
3630 
4445 
3183 

RMPTFEX 
t t r t t t r  
6370.6 
3930 8 
4959.2 
2860.6 

2537. i? 
2628.6 
3050 

15732 

2968 7 

3222 5 

6464.9 
7647.3 
4307.4 

RMPTGAS 
X X X t t X X  
1264 
1217.6 
1124.9 
1606.3 
3133.6 

3985.9 
393 1 
4435.2 
5800 3 
8038 
5901 e ?  

C265.3 

308a.6 

RMPTDIES 
ttttttrt 

1385.8 
1736.4 
2245 6 
1908.2 
3786.4 
4114.7 
5323.5 
620 1 
6084 6 

11465 
12225 
10382 
10257 

RMPTFOOD 
* S ; X X X t t %  

32637 
36268 
35805 
35944 

35259 
36596 
40651 
46717 
44505 
47181 
5 1305 
45578 

35484 

TABLE B - I I b  

If lPORTS 
I N  1000's OF CURRENT EC S ' S  

MPTFEX 
X t X t t t  

2510 
1682 
2310 
1658 
2160 
2115 
2417 
3850 
3505 

20575 
9234 

11833 
7086 

MPTCAS 
ft t t t l:  

498 
52 1 
52 4 
93 1 

2280 
2568 
3665 
393 1 
4824 
7586 

11481 
9132 

13597 

MPTDIES 
x t t 1: t r x 

546 
743 

1046 
1106 
2755 
3430 
4895 
6201 
6618 

14994 
17461 
16065 
16873 

MPTFOOD 
X X X X S X X  

15519 
16678 
20833 
25818 
29392 
33650 
40651 
50812 
58206 
67391 
79387 
74979 

12859 

RMPTT 
t t f t t t  
138541 
161248 
147467 
127968 
125227 
120471 
136716 
160232 
205459 
208876 
233952 
224872 
19375 1 

RMPTNES 
Xtttttt 

66792 
77163 
67074 
58492 

44182 
54992 
64687 
99855 
84894 
98803 
99992 
82791 

50581 

MPTT 
S X X t t X  
54585 
68998 
68690 
74170 
91115 

100425 
125710 
16823E? 
223469 
273181 
334 162 
347956 
318736 

MPTNES 
X X t t X X  

26862 
33761 
32289 
35008 
39558 
40266 
55460 
70888 

115226 
126023 
158585 
170787 
153071 

Definitions for TABLE B - I I a  and TABLE B - I I b  

Unless otherwise specifiea, a l l  import data are the EC d o l l a r  values reported 
i n  the table, "Imports o f  Selected C m o d i t i e s ,  Quant i ty and Value ,...," from 
the 1981 and 1982 Annual S t a t i s t i c a l  Digests. 
HPTCEM = 
MPTFEX = 
MPTGAS = 
MPTOIES = 
MPTFOOD = 

WTT = 

MPTNES = 

imports of cement. 
imports of i r o n  and steel. 
imports o f  aotor  s p i r i t s .  
i npo r t s  of gas o i l ,  d iesel  o i l ,  and other fuel o i l .  
imports o f  food iteras. 
I t  equals S.I.T.C. Section 0 (food t o t a l  1 minus Div l s ion  0.08 
(feedstuff) p lus D iv i s ion  1.11 (beverages) plus Div i s ion  1.12 
(tobacco). 1970-1975 data are from, "Tables o f  P r inc ipa l  Imports 
by S.I.T.C. Codes," i n  the Annual Report of Overseas Tfade o f  St. 
Lucia. " 1976. 1 977 , 1 979-1 982 are from the tables, "Value o f  
Imports, Domestic Exports and Re-Exports by Sections and Divis ions 
S.I.T.C. (R)," i n  the Annual S t a t i s t i c a l  Digests. 1978 data are 
from "Sumnary Trade Tables o t  bt. Lucia." 
t o t a l  imports from the table, "Imports. Exports and Balance o f  
Trade....' i n  the 1981 and 1982 Annual S t a t i s t i c a l  Digests. 
the value of imports not  includ-es, i.e., 
i t  eaual s 
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TABLE B-IIIa 

! 
DISPOsABCE INCUflE 

IN 1000's OF 1977 EC S i S  

YEAR RPDY 

1970 137366 
1971 143499 
1972 127307 
1973 101614 
1974 98623 

e . . .  ...... 

1975 104910 
1976 119128 
1977 123292 
1978 140281 
1979 149261 
1980 147319 
1981 151202 
1982 153629 

i 

TABLE B-IIIb 

DISPOSABLE INCOME 
I N  1000's OF CURREIlT EC S ' S  

YEAR XPDY 
t t t X  t t X X % t  
1970 54122 

I 1971 61403 
1972 59300 
1973 58895 
1974 71760 
1975 87453 
1976 109539 
1977 123292 
1978 152577 i 1979 195212 

i 

~ 

I 
I I 

~ 

~ 

I 

j 

i 
I 
i 
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TABLE B-IV 

YEAR 
t t t t  
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

POP 
tttttt 
100893 
102908 
104962 
107858 
109196 
1 1  1376 
11 3608 
115500 
1 17500 
118406 
120300 
l222b0 
124000 

POPULATION AND LABOR FORCE DATA 

LABFOR 
Lttttf 
28700 
30518 
32452 
34508 
36694 
39819 
41491 
41120 
469 16 
49888 
50646 
51416 
52198 

POPEflP 
X t O X t t  
26379 
26907 
27481 
28096 
28761 
29476 
30987 
32592 
34383 
36124 
36756 
37474 
38207 

ACRLkB 
t t * X X *  
10446 
10308 
10162 
10023 
9885 
9750 
10353 
10993 
11674 
18396 
12585 
12778 
12973 

IIFCLAB 
* X X t t t  
2171 
2343 
2529 
2729 
2945 
3179 
3431 
3703 
3996 
4313 
4380 
4448 
4517 

CONLAB 
t t X X t X  
3129 
3190 
3251 
3314 
3378 
3443 
35 10 
3578 
3647 
3718 
3729 
3812 
3897 

Def in i t i ons  f o r  Table B- IV  

SRlJL A B 
*tttt* 
7282 
7408 
7451 
7359 
7279 
7693 
8268 
8762 
9295 
9738 
9816 
9884 
9943 

POP = 

LABOR = 

POPEMP = 
AGRLAB - 
MFGLAB = 
CONLAB = 

SRVLAB = 

All population and labor  data are numbers o f  people. 
below, data sources f o r  a l l  variables are: 

Unless otherwise stated 

1970: 1970 census reported i n  Ref. No. 1, p. 7. 
1971-1978: estimated using a compound growth r a t e  ca lcu lated between the 

1970 and 1979 data points. 
1979Q1982: reported I n  Ref. No. 4, Table 7.1. 
1980-1981 : estimated using a compound growth r a t e  ca lcu lated between the 

1979 and 1982 data. 
populat ion from the 1970 census and f igures  reported i n  the Annual 
S t a t i s t i c a l  D i  ests  f o r  1976-1982 (Ref. Nos. 2 and 3 1 . 7  
9/1-1915 data ire estimated by using compound growth ra tes  between 

the 1970 and 1976 data. 
labor  force. 
The 1970 estimate i s  from Ref. No. 4, p. 13. 
populat ion employed. 
agr icu l tu ra l  labor. 
The 1975 estimate i s  taken from a graph on p. 13, Ref. 4, where a 
decrease i n  AGRLAB between 1970 and 1976 i s  discussed. The 
1971-1974 data are estimated between the 1970 census f igures and 
the 1975 estimate. 
number o f  people employed i n  mining and manufacturing. 
number o f  people employed i n  the construction industry. 
The major phase o f  hote l  constructSon took place between 1970 and 
1974. Major a c t i v i t y  on Hess O i l  s ta r ted  i n  1978. Due t o  a lack 
o f  data references i n  the  mid-1970'~~ hote l  and Hess O i l  a c t i v i t y  
i s  not  c l e a r l y ' r e f l e c t e d  i n  the data. 
number o f  people employed i n  the services industry. 
This includes e l e c t r i c i t y  and commerce, transport, and services (as 
reported i n  Ref. Nos. 1 and 51 but  does not  inc lude people employed 
i n  tourism o r  by the government. 

COULAB 
tttttt 
2500 
2563 
2627 
2692 
2760 
2892 
2900 
2972 
3046 
3122 
3200 
3280 
3362 
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E (De f in i t i ons  for TABLE B-IV cont.) 

TURLAB 

GOVLAE 

NESLAB 

= number o f  people d i r e c t l y  employed i n  tourism (i.e., i n  hote ls  and 
restaurants). 
The data are estimated using a constant f a c t o r  P f  0.82 employees 
per  bed (Ref. No. 5, pp. 4-56). Sources o f  data f o r  numbers o f  
beds are: 

For 1970, 1973, 1974, and 1976. Ref. No. 4, pp. 31-34; 
For 1978, Ref. No. 6, pp. 4-56; 
For 1982, Ref. No. 5, p. 25. 

= the  number o f  people employed by the  government. 
Data are estimated from project ions f o r  1970, 1980 and 1985 i n  Ref. 

= labor  no t  elsewhere stated. 
NO. 6, pp. 4-57. 
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TABLE B-Va 

HOUSEHOLD CONSUMPTION EXPENDITURES 
I N  1006's OF 1971 EC 8 '5 

YEAR RPCEFB RPCEFL RPCESR RPCEDUR RPCECS RPCECAR RPCENES 
X S t t  . X t t t X X  X t X X t X  X X X t X 1 :  X X X X S X X  X X X t X X  t t t t t t t  X X X X X t t  
1970 
1971 
1972 
1973 
1974 
1375 
1976 
1377 
1973 
1373 
19se 
1381 
1982 

32647 
36278 
35215 
35953 
35492 
35268 
36686 
48662 
46730 
44517 
47134 
51316 
45589 

YEAR 
Xttt 
1970 
1971 
1972 
1973 
I934 
1975 
I976 
1977 
1978 
1979 
1980 
1931 
1982 

1312.6 
1665.7 
2051.7 
2w4.7 
2361 .S 
2392.2 
2863.1 
3602.6 
3016.2 
3592.7 
2312.5 
3387.9 
4258.8 

57868 9579.9 6374.6 

72349 11486 7093.2 

57312 8882.3 6030.8 

6e294 12039 7515.8 

59696 10130 7517.3 

60221 5948.2 4395.4 
65144 6876.9 4594.9 
65900 9739.3 5898 

74100 9387.2 5935.7 
73600 10031 6044.1 
75100 9251 6348.3 

73800 9137.6 5457.6 

73100 9529.2 6747.4 

2605 3 
4522 9 
4393 
2613 
2851.5 
1552.8 
2282 
3841 - 3  
3680 
3451.6 
3987.3 
2902.7 
2781.8 

TABLE B-Vb 

HOUSEHOLD CONSUMPTION EXPENDITURES 
I N  1000'S OF CURRENT EC S ' S  

PCEFE 
\ ' ( % % %  
12363 
15523 
16682 
23838 
i?5824 
2?3?9 
3 3659 
49662 
53326 
58222 
67499 
79403 
74998 

PCEF L 
X X X f t t t  
517.17 
718.75 
955 69 
1277.9 
1 7 1 8 . 4  
1994 0 1 
2632.6 
3802,  6 
32S2.8 
4698. a 
4202. 9 
5242.3 
7006 

PCESR 
tttt'tt  
22800 
25860 
33700 
34606 
4 1700 
50200 
59900 
65900 
80269 
96912 
105126 
1 16206 
120255 

PCEDUR 
t t t t t t l :  
3774.5 
5151.4 
5350.2 
5871.5 
5880.7 
4958.4 
6323.3 
9739.3 
9938.6 
12277 
14328 
14314 
15676 

PCECS 
t t t t t  
2748 
3216 
3304 
4357 
4388 
3664 
4225 
5898 
5936 
7763 
8633 
9823 
11100 

PCECAR 
X X Y t f t  
1026.5 
1935.4 
2846 
1514.5 
1492.7 
1294.4 

3841 03 

4514.2 

2098.3 

4002.6 

5695.2 
4491 5 
4576.3 

12202 
12856 
14984 
22 100 
19400 
26702 
26262 
25680 

PCENES 
t t t X X t  

10172 
11821 
14984 
24038 
25373 
38138 
40638 
42246 

Def in i t i ons  f o r  TABLE B-Va and TABLE B-Vb 
PCEFB = personal consumption expenditures o f  food and beverages: 

PCEFB = Imports o f  (beverages, food and tobacco - feedstuf f )  and 
value o f  output o f  domestlcal ly-consumed agr icu l tu ra l  
goods. 

The value o f  Imports o f  food Items I s  from the fol low- 
i n g  S.I.T.C. categories: Section 0 (food t o t a l )  minus 
D lv ls lon  0.08 (feeding s t u f f  f o r  animals); D iv is ion  1.11 
(beverages); and D iv is ion  1.12 (tobacco). The data 
sources were "Annual Report o f  Overseas Trade o f  St.  
Lucia. 1970-1 975," and Annual S t a t i  s t l c a l  D l  

The value o f  domestically consumedQe;$bxl t u r a l  
output I s  from The Cmonwealth Caribbean, Table SA2.11 
f o r  1970-1973. The data f o r  1974-1916 are estimated. 
Hr, Augustine o f  the  St.  Lucla Department o f  S t a t i s t i c s  
provided the 1977-1982 data. 
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(Def in i t ions  f o r  TABLE B-Va and TABLE B-Vb cont.) 

PCEFL = personal consumption expenditures on e l e c t r i c i t y :  
PCEFL = p r i c e  o f  e lect r ic i ty /Kwh domestic use o f  e l e c t r i c i t y  i n  

Kwh. 
The p r i ce  o f  e l e c t r i c i t y  i s  derived from the p r i ce  

per 80 u n i t s  reported i n  the table, "Average Reta i l  
Pr ices i n  Castr ies o f  Selected Commodities," from the 
1976 and 1982 Annual S t a t i s t i c a l  Digests. The p r i ce  per 
80 u n i t s  i s  assumed to be the p r i c e  f o r  80 Kwh; the p r i ce  
o f  e l e c t r i c i t y  then equals the reported p r i ce  f o r  80 
u n i t s  d iv ided by 80. 

The data "on domestic use o f  e l e c t r i c i t y  are from 
the tables, E l e c t r i c i t y  Generation and D is t r i bu t i on  - 

- Northern Area and Southern Area," i n  the Annual 

PCESR = personal consumption expenditure on services. 
It equals GM, i n  the service sector. See the note on GDP f o r  data 
sources. 

PCEDUR = personal consumption expenditures on clothing, shoes and 

PCECS = ersonal consumption expenditures on c lo th ing  and shoes. 
!he data are the sum o f  the imports o f  footwear and c lo th ing  fran 
the table, "Imports o f  Selected Commodities," i n  the Annual 
S t a t i s t i c a l  Digests. 

It equals 0.84 * value o f  imports o f  cars from the, "Preliminary ! Sumnary Tables o f  External Trade," St. Lucia Department o f  
1 S ta t i s t i cs ,  1980and 1982. The number 0.84 was chosen as a scal ing 

f a c t o r  t o  r e f l e c t  the number o f  autos used as t a x i s  ra ther  than as 
j personal vehicles. The data avai lab le on number o f  cars registered 

as t a x i s  :ere i n  Table 27, "Number o f  Motor Vehicles Registered and 
Licensed, i n  the 1976 Annual S t a t i s t i c a l  Digest. 

PCENES = the value o f  Imported consumer goods t h a t  are not  covered i n  the 
categories defined above. 
Data were avai lab le t o  us f o r  the years 1975-1982 i n  the tables 
en t i t l ed ,  "Value o f  Imports, Domestic Export: and Re-Exports by 
Sections and Divis ions [S.I.T.C. (R)]..., from the Annual 
S t a t i s t i c a l  Digests. fhe value of imports from Section 4 p l m  
?ol lowlng Divis ions were  sumned t o  der ive PCENES: Div is ion 54, 55, 
62, 76, 82, 83, 86, 88, and 89. 

i 

I S t a t i s t i c a l  Digests. 

i 
I 

i automobiles. 

PCECAR = personal consumption expenditure on automobiles. 
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TABLE B-VIIa 4' 

EXPORTS 
I N  1000's OF 1977 EC S ' S  

YEFIR RXPTBAN RXPTCOP RXPTOAC RXPTBOX RXPTCAR RREXPT RXP NES RXPT' 
X X X X  X t X t t t f  X t X X t X X  % * * X t t X  t X X X X X X  t t X t t X X X  t X X X t t X  X f t t t t X t  Xttttttt 

1973 17512 4370.3 7S2.24 5.176 7242.6 3302.6 331s 

1970 13766 6121.8 479.7 1642.6 135.28 22146 
1971 16235 4279 645.411 7058.4 356.86 28574 
1972 17847 4800.3 796.48 3102.4 5910 32456 

1974 29163 5633.6 1470.6 4700.4 417.81 2714.3 1129.9 45230 
1975 21040 6659.1 1501.9 5816.9 1190 2894.4 2227.9 41330 
1976 22917 5402.9 1337.7 9312.7 3597.6 4589.1 7123.8 54281 
1977 25526 5812 1722 9472 2235 5388.3 ie830 60985 
1978 30069 5299.3 2183.6 7154.8 5487.9 4942.5 11427 66555 
1973 27916 5903.5 2345.8 3969.8 3651 8021.6 14037 65839 
1980 13878 5841.6 1650.9 4907.1 5360.1 23168 26146 86947 
1981 25588 4578.8 1115,5 9733.4 6619.7 8376.8 16566 72578 
1982 25657 5272.1 1072.9 8627.6 6718.8 6411.1 14520 68280 

TABLE B-VIIb 

EXPORTS 
I N  1080'5 OF CURRENT EC S'S 

YEAR XPTBCIN XPTCOP XPTOCIG XPTBOX XPTGAR REXPT XPTNES XPTT 
x t t r  t t t t z t  X t X t X X  X t t t t X  X S t t t t  t t t t tx t t % X t t X  ttttttl: X X t t t t t X  
1970 5424 1266 189 647.2 1199.3 8725.5 
1971 6947 1362 276 3020.3 621.7 18227 
1972 8313 2236 371 1445.1 2752.9 15118 
1973 10158 3203 436 3 4197.8 1244.2 19234 
1974 21219 3452 1830 3420 30 4 1974.9 1469.1 32909 
1975 17533 5551 1252 4849 992 2412.8 1857.2 34453 
1976 21872 4368 1238 8563 3308 4219.7 6550.3 49911 
1977 25526 5sit 1722 9472 2235 5388.3 10830 60985 
1978 32705 5753 2375 7782 5969 537508 12429 72389 
1979 36583 7721 3068 si92 4775 10491 18358 86108 
1980 28381 8348 2358 7009 7656 33092 37346 124190 
1981 33593 7085 1726 15061 10243 12962 25633 112303 
1982 42208 51673 1765 14193 11053 10547 23887 112326 

Definitions for TABLE 5-YIIa and B-VIIb 
Unless otherwise stated,  a l l  data are the EC dol lar  values retorted In the 
table, "Exports of Selected Comnodities, Quantity and Value..., i n  the 1981 
and 1982 Annual S ta t i s t i ca l  Digests, 
XPTBAN = exports of bananas. 
XPTCW = exports 0.f a l l  coconut products (See Table B-VIII, "Exports o f  Coconut 

Products, f o r  data sources. 1 
XPTOAG * exports of other agricultural goods which co 1st. of cocoa, f r u i t  

and vegetables, and spices. 
XPTBOX = exports of boxes. 
X P T W  = exports of garments. 

re-expozts from tables, "Imports, Exports and 
rade..., i n  the 1982 Annual S ta t i s t i ca l  

lsewhere specified. 
XPTNES = XPTT - XPTBAN - XPTCOP - XPTOAG - XPTBOX - XPTGAR - REXPT 

XPTT - the value o f  total  exports from the tables, "Imports, Exports and 
Balance of Trade...," In the 1981 and 1982 Annual Stat is t ical  
Digests. 





TABLE 9-IXa 

INVESTMENT 
I N  1080’s OF 1977 EC S’S 

YEAR RRESCON RRECOMCO RCORMCON RINDCON RINSTCON RINUAGR RINUELF1 RINUUEH .... e . . . . . .  ........ . . . . . . e .  ....... . . . * . e *  b . .*.**. . . . e .  b. .....,, 
1970 1925.4 8505.1 4475.9 
1971 584.72 1283s 8494.1 
1972 580.43 ?9?1b2 3737.1 
1973 933.92 7519 2901.1 
1974 603.35 5327.1 2831.8 
1975 14427 619 1511.5 197 407.87 961.61 7639.2 2728.2 
1976 16178 497.01 1497.6 12 475.8 382.13 6592.7 2039.9 
1977 13285 1210 3254 49 138 591.76 7585 3410.7 
1978 24204 536.01 6838.5 4461.9 843.1 176.88 8658 8194.1 
1979 16637 456.47 6347.8 1933.7 162.1 542.83 10890 6806.4 

1981 20948 476.3 4962 639.8 208704 838.74 8243.0 5960.2 
1980 21230 1505.9 3770.1 6683.3 863.94 748.22 22173 7054.2 

1982 24001 714.86 406i.a 3427.2 3546.9 190*77 6489.7 4716.3 

-TABLE B-IXb 

INUESTMENT DATA 
I N  1008’s OF CURRENT EC S‘S 

YEFlR RESCON 
X t t X  X X X X X X  
1970 
1971 
1972 
1973 
1974 
1975 12026 
1976 9359 
1977 17285 
1978 26326 
1979 20974 
1980 30324 
1981 32414 
1982 39484 

RECOMCO COIIMCON 
X t X X t X X  X X t t X X X  

516 
457 
1210 
583 
597 
2151 
737 
1176 

1260 
1377 
3854 
7438 
8302 
5385 
7678 
6682 

INDCON INSTCON 
X X X t X t  X t L t X f t  

1646 340 
115 3196 

4853 917 
2589 212 
9546 1234 
990 3830 

5638 5835 

49 i 38 

INUACR 
X X t t t t t  

758 6 
250 2 
233.1 
541.3 
439 
801 e6 
351 -37 
591b76 
192.39 
709 94 
1868 7 
1297.8 
313.83 

INUELR 

335 1 
5492 
3713 
4358 
3876 
6368 
6062 
7585 
94 17 
14242 
31670 
32756 
10616 

t t t w  
INUUEH 

ttttttt 
1763.5 
3634 06 

1681 05 
1478.3 
2267 6 
1875.7 
3410.7 
8912.4 
8901.8 

9222 05 
7758 e 7  

1740.8 

10076 
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Def in i t ions  for TABLE B-IXa and TABLE B-IXb 

The cost of construction data are from the tables, "Building Plans 
Approved...," In the 1976, 1981, rnd 1982 Annual S ta t i s t i ca l  Digests. Hr. 
Auaustlne of the St. Lucla Department of S t a t l s t t c s  DrOvIded t h e  1978 data. 
Dafa fo r  1970-1974 are not  avaflable. 
RESCON = 
RECOMCO = 
C W O N  = 
INDCON = 
INSTCON = 
INVAGR = 

INVELM = 

. INVVEH = 

the cos t  of new residential buildln s and extensions. 
the cost  of new cmerclal  buildings and extensions. 
the cost of new Industrial bulldings and extensions. 
the cost o f  new institutional bulldings and extensions. 
agricul tural lnvestment. 
I t  equals the value of lfflports of agricultural machinery and 
implements and tractors. The 1970-1975 data are from Table V I ,  
"Principal Imports," from the St. Lucia Summaw of Annual Trade. 
The 1976-1982 data are the sum of lmmrts - re-exports rePOrted by 

the cost  of new residential/commerc 8 a1 buildings and extensions. 

S.I.T.C. code i n  Annual Overseas--Trade of St. Lucia. For 
1976-1980, the following S.I.T.C. codes were used: 612 .Z, 695.1, 
712.1, 712.21, 712.29, 712.31, 712.51, 712.59, 712.91, and 
712.99. I n  1981. the S.I.T.C. codes changed sllahtlv.  The 
following equivalent codes were used f o r  198f and 1g82:- 612.2, 
695.11, 695.12, 695.13, 695.14, 695.15, 695.16, 195.17, 695.19, 
712.11, 721.21, 721.22, 721.24, 721.34, 721.97.1, 721.97.2, 
721.97.9, and 722. 
Investment i n  e lectr ical  nachlneru and amliances from the table. 
"Imports of Selected Comnoditie<" i n  the 1976 and 1982 Annual 
Stat is t ical  Digests. 
Investment In vehlcles. I t  is Imports of vehicles minus private 
autos (PCECAR). Data fo r  imports of n o t y  vehicles are from the 
table. "ImDorts o f  Selected Cmodl t i e s .  i n  the 1976 and 1982 
Annual Stat ls t ical  D i  ests. 
%ellminary sunanary &les o f  External Trade, 1980 and 1982. 

Imports of -carsnare fran Table 15, 
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TABLE B-X 

TOURISfl DATA 

YEAR TCIRRIUE YCITCAL Yfil'DAV INTRAN 
t X X X  X t X t X t X  X X X X t t  t X t t X X  X t X t X 1 :  
1970 45908 
1971 51888 1341 82816 42859 
1972 612S4 1850 20515 37267 
1973 67678 1368 12312 46845 
1974 73820 1633 14715 43145 
1975 66278 1394 12546 55448 
1976 75885 1886 15072 69084 
1977 89488 2777 ' 11809 58616 
1978 105473 3200 28220 75628 
1979 102417 2793 23921 60238 
1980 99450 2472 59034 

1982 98181 1087 33812 
1981 96569 1250 18934 

Defini t ions for TABLE B-X 

TOURRES 
X t t X t t X  
1043.8 
1179.9 
1393.6 

1678 9 6 
1507 1 
1725.6 
2034 e 9  
2398 4 
2328 9 
2261 e 5  

1539 

2196 
2232.6 

TARRIVE = the number of total tourist arrivals fro? the tables  "Passenger 
Arrivals and Departures by Alr and Sea..., i n  t h e  1972, 1976, and 
1982 Annual Stat is t ical  Digests. Data were not reported f o r  1979 
and 1m and haa t o  De estmated. 

TOURRES = the full-time equivalent of tourist-residents. 
I t  represents the increase In the annual population due to the 
resence of tourists. TOURRES was derived by multiplying TARRIVE 

Ey the average leng s t w  i n  years, 1.e.: 
TOURRES - TARRIVE 

The source f o r  the average l e n g t h  of stay per tourist was the 
World Bank. 

The f o t l d n g  data are data reported i n  the tables, "Number o f  Cruise 
Ships and Yacht Calls..., In the 1972, 1976, 1981, and 1982 Annual Stat is t ical  
Digests. 
YATCAL = t h e  number of yacht calls. 
YATDAY - the number of yacht days. 
INTRAN = the number of intransitpassengers from cruise ships. 
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TABLE B - X I  

GDP DEFLATOR 
1977 la00 

YERR CDPDEF 
X t X X  t t t t t S  
1970 ,394 
1971 e4279 
1972 e4658 
1973 e5796 
1974 ,7276 
1975 ,8336 
1976 ,9195 

1978 1,88?7 
1979 1.3079 
1930 1,4283 
1981 1,5474 
1982 1,6451 

1977 1 

D e f i n i t i o n s  f o r  TABLE B - X I  

6DPDEF = the 6DP deflator relative t o  1977. 
The deflator f o r  1970-1976, years for  which 6DP i n  constant dollars 
was not  reported, equals the price lndex f o r  al l  witems normalized 
to 1977. Price index data are from Table 46, Xndex of Retail 
Prices," i n  the 1976 Annual S ta t i s t i ca l  Digest. For 1977-1982, the 
6DP deflator equals total  EDP 1 n nomlnal dol lars  divided by total  
6DP In constant 1977 dollars. The COP data are from National 
Accounts, 1977-1982. 
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TABLE B-XI1 

CONSUMER PRICE INDEX 
1964 = 100 

VEAR 
X t t t  
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1380 
1981 
1982 

CPIALL CPIFO 
X X t X X t  t X t t X  
137.1 133 
148.9 145.5 
162.1 162.2 
201.7 217.3 
253.2 270.1 
290.1 312.2 
320 345.2 
348 374 
278 403.5 
436.2 464.1 
528.4 568.5 
578.4 625.5 
581.6 616.8 

CPIBEU 
X X X t t t  
154 
157.1 

175 

241.7 

163 9 

198 4 

254.6 

306 7 
405.1 
433.9 
471.8 
496 

282.4 

CPIHSE 
X X X t X X  
151 e 8  

160.4 

184.1 
268 2 
321 e 2  

179.4 

335.8 

406.7 
413.3 
494.3 
550.5 
550 5 

340 3 

CPIFL 
X t X t X  
114.2 
119.5 
122.4 
148.2 
219.2 
223.4 

304.8 
307.2 

648 

264 4 

491.5 

644 7 
666 8 

CPIHMIS 
X t X t t X X  

121.2 
131 e9 
145 
157 

246 
304.1 

405.9 

213.9 

376 3 

470 6 
507 5 
659 
725.5 

CPICLO 
t t t t t t  
124.5 
148.6 

168 7 
195.5 
215.3 
238 8 
274.5 
299 5 
326.4 
406.3 
413.6 

152.3 

431 e 7  

CPISER 
tttttl: 
174 
185.6 
187 e 6 
249.3 
269.6 
286 
308 9 
316.6 
332.1 
342.4 
433.3 
438.2 
442.6 

D e f i n i t i o n s  f o r  TABLE B-XI1 

A l l  consumEr price index data are from the tables ent i t led,  "Index of Retail 
Prices..., i n  the 1976 and 1982 Annual S ta t i s t i ca l  Digests. 

CPIALL = the consumer price 'index f o r  a l l  items. 
CPIFO = the consumer price index for  food. 
CPIBEV = the consumer price index f o r  alcoholic drinks and beverages. 
CPIHSE = the consumer price Index for  housing. 
CPIFL = the consumer price index f o r  fuel and l igh ts .  
CPIHMIS = the consumer price index f o r  household and miscellaneous items. 
CPICLO = the consumer price index f o r  clothing. 
CPISER - the consumer price index f o r  services. 



TABLE B-XIIIa 

TRADEBALANCE 
IN 1000’s OF 1977 EC S’S 

YEAR 
*ttt 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

RRPTT 

138541 
161848 
147467 
127968 
125227 
120471 
136716 
168232 
285159 
208876 
233952 
224872 
193751 

it*%** 
RXPTT 
txttt 
22 146 
28574 
32456 
331135 
45830 
41330 
54281 
60985 
66555 
65839 
86947 
72578 
68280 

RTRADEEA 
x 1: x t t t t X 
-1 16395 - 132674 
-1 1581 1 

-94783 
-79997 
-79141 
-82435 
-93247 

-138904 
-143038 
-147805 
-152294 
-125471 

TABLE B-XIIIb 

TRADEBALANCE 
IN 1880’s OF CURRENT EC S’S 

YEAR XPTT nPtt TRADEBA 
* * t X  tttttX*t r t x X X x X 1  X t t X t X X t  
1970 8725.5 54585 -45860 
1971 18827 68998 -56771 
1972 15118 68690 -53572 
1973 19234 74170 -54936 
1974 32909 91115 -58206 
1975 34453 100425 -65972 
1976 49911 1257 10 -75799 
1937 60985 160232 -99247 
1978 72389 223469 -15108% 
1979 56108 273181 -187073 
1980 124190 334162 -889972 
1981 112303 347956 -235653 
1982 112326 318736 -206410 

D e f i n i t i o n s  f o r  TABLE B-XIIIa and TABLE B-XIIIb 

XPTT = the value o f  total exports. 
MPTT = the value o f  total imports. 
TRADEBA XPTT - MPTT 

For data sources, see fables B-VIIb and B-IIb. 
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TABLE B-XIVa TABLE B-XIVb 

* COUERNnENT INCOnE FIND EXPENDITURES . GOUERNMENT INCOME A N i  EXPENDITURES 
I N  1000's OF 1977 EC S'S I N  1000's OF CURRENT EC S'S 

YEFIR RGREU PCEXPT RBRDA VECIR CREU CEXPT BRDA 
kX%* X X t t X  %.**ta t  t t r * t t  xxxx tttttx X X X t t X  tttttx 
1970 42273 35449 484.15 1970 16656 13967 190.76 
1971 46221 37242 502.2 1971 19778 15936 214.89 
1972 46814 39415 798.97 1972 21806 18373 372.16 
1973 41128 37096 527.92 1973 23838 21501 305.98 
1974 37381 38064 326.87 1974 27199 27695 237.83 
1975 35555 33361 390.59 1975 29638 27812 325.6 

1937 37479 38168 383.24 1977 37479 38168 303.24 
1975 46958 37652 264.11 1978 51075 40952 287.26 
1979 49448 32746 104.1 1979 64671 42827 136.15 
1988 53538 48063 171.76 1980 76470 68650 245.33 
1981 62253 61127 220.13 1981 96327 94584 340.62 
1982 68864 61689 196.99 1982 113286 101483 324.06 

1976 31364 33442 187.42 1976 28840 30750 172.33 

TABLE B-XVa TABLE B-XVb 

GOVERNMENT EXPENDITURES B V  CATECORV COVERNMENt EXPENDITURES BY CATECORV 
IN 1000's OF CURRENT EC S ' S  IN 1008's OF 1977 EC S ' S  

YEAR RCFIDJP RCSERU RCTC RCALF YECIR CCIDJP CSERU CTC CFILF 

1970 6325.3 5571.1 2070*4 19'70 16054 14140 5254.8 
1971 7089.6 6741.3 2105 1971 16568 15754 4919.4 
1972 8193.4 7686.2 2493.8 1972 17590 16501 5353.8 
1973 8640.8 8616.4 3098.9 1152.8 1973 14908 14866 5332.9 1988.9 

1975 11475 10354 4014.8 1968.8 1975 13765 12421 4816.2 2361.8 
1976 12984 12301 3965.9 1499.5 1976 14121 13377 4313.1 1630.8 
1977 14286 16374 5435.2 2873.1 1977 14286 16371 5435.2 2073.1 

t t t t  t t t X * t *  tttt%*t X f X I t X X  X X X t t t t  t X t X  X t t X t X  X t t t t X  tXtttt txtttt 

1974 13417 9517.1 360897 1152.5 1974 18440 13080 4959.8 1583.9 

1978 16132 16143 7197.6 1480 1978 14832 14842 6617.5 1360.7 
1979 24112 12640 5742.8 331 e68 1979 18436 9665 4391 253 6 
1980 34077 22088 10058 2426.6 1980 23858 15464 7041.8 1698.9 
1981 36354 37127 15022 608196 1981 23494 23994 9708.2 3930.4 
1982 36218 43632 13959 7673.7 1982 22016 26523 8485 4664.6 
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Def in i t i ons  for TABLE B-XIVa and TABLE B-XIVb and TABLE B-XVa and TABLE B-XVb. 

The data sources f o r  government expenditure and revenue are, 'Estimates o f  St. 
Lucia,* an annual publ icat ion o f  t he  bvernment P r i n t i n g  House. 
For consistency w i t h  our other data, t he  f igures were transformed t o  calendar 
year ra ther  than f i s c a l  year to ta ls .  I t  was assumed t h a t  the 1976/1477 data 
represented 18 months - the  change i n  f i s c a l  year occurred i n  1976. 
The o r i g i n a l  data were corrected using the fo l lowing formulae: 

.5 

I 
1976 Data 
1977 Data 
1978-1 981 Data * 
1982 Data 1 

GREV I 

CEXPT m 

BRDA I 

6AWP I 

CSERV I 

6TC I 

6ALF I 

2/3 o f  1976/1977 data. 
1/3 o f  1976/1977 data p lus 1/2 o f  1977/1978 data. 
avera e o f  2 a pro r i a t e  f i s c a l  year data, e.g., 1978 = 1/2 
o f  19!7/1978 p lus f / 2  of 1978/1979 data. 
1981/1982 data. This assumption was made because 1982/1983 
were not  available. 
"Total True Revenue;' i t does not include fore ign aid. 
Total Local Expenditure; i t  does no t  include BRDA o r  
cont r ibut ion t o  cap i ta l  estimate. 
B r i t i s h  Development Aid Fund. 
t o t a l  expenditures by: Judiciary; Legislature; b v e r n o r  
General; Prime Minister;  Min is ter  o f  Finance, Development, 
and Planning; Contr ibutions t o  regional organizations; 
u b l i c  debt; pensions; and M in i s t r y  o f  Trade, Industry and 

t o t a l  expenditure by: M in i s t r y  o f  Education and Culture; 
M in i s t r y  o f  Health and Local fiovernment; and M in i s t r y  o f  
Youth, Conmunity Development, Social Af fa i rs ,  and Sports. 
t o t a l  expenditure by M in i s t r y  o f  Canmunlcation, Works, 
Transport and Housing. 
t o t a l  expenditure by M in i s t r y  o f  Agriculture, Lands, 
Fisheries, and Co-operations. 

f o u r i  sm. 
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TABLE B - X V I a  

YEAR 
t X t t  
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1951 
1982 

GROSS DOMESTIC PRODUCT B Y  SECTOR 
I N  1080’5 OF 1977 EC S ’ S  

RCDPT RCDPACR RGDPIND RCDPSRU RCDPCOW RCDPCON 
X t t t X X  X X t X t X 1 :  t X X t % : t t  X X t t f X X  ‘ r X t % . t t l :  t1:ttXt.t 
169797 37310 6091.4 62020 38457 32487 
177378 41131 6309.9 67634 30615 29680 
157364 27050 5581.5 69172 31344 21039 
IZ56Q4 22947 5003.5 55520 25190 12767 
121908 20866 7009.3 54067 22952 12507 
129679 19314 18677 60221 22793 13436 
147254 21425 13486 65144 23165 17183 
152400 22700 15080 65980 27380 10800 
173408 28000 17000 73800 28500 14590 
184504, 26900 168410 74100 30400 23800 
1S2100 21200 19700 73600 31100 23200 
186900 22408 19200 75100 35600 23500 
lS9900 25200 20600 73100 39100 20300 

TABLE B - X V I b  

CROSS DOMESTIC PRODUCT E’/ SECTOR 
I N  1000‘s OF CURRENT EC 8 ’ s  

YEEIR XCDPT XCDPACR XCDPIND XCDPSRU XGDPCOU .... ...... . . . . a , .  I . . . . . .  ....... ....... 
1970 66900 14700 24@0 24436 12000 
1971 75980 17600 2700 28941 13100 
1972 73300 12600 2600 32220 14600 
1973 72800 13380 2900 32180 14600 
1974 88780 14600 5100 39339 16780 
1975 108100 16100 8308 50200 19800 
1976 135400 13700 12400 59900 21390 
1977 152400 22700 15000 65900 27300 
1973 188600 33380 18600 75500 29300 
1979 241300 37600 27700 90380 34200 
1980 260100 35780 31300 102600 37700 

1982 312400 44100 34000 117000 66400 
1981 t8920a 4000a 32000 113200 49500 

XCDPCON 

12800 
12700 
9800 
7400 
9100 
11200 
15800 
10800 
17100 
32300 
34808 
38 1 @0 
32900 

. . . . . . . 

RGDPTOU 
X X X t t t X  
1432 
2008 
3177 
4176 
5306 
3239 
68S1.5 
10700 
1 1600 
12500 
13300 
1 1  100 
11600 

XCDPTOU . . . . . . 
564 
859 
1480 
2420 
3861 
2700 
6300 
10700 
14800 
19200 
18000 
16400 
18080 

from the agricultural  sector. 
from the mining and manufacturing sectors. 

on, distr ibut ion,  finance, services and 
duel l ings,  and miscellaneous services. 

negative value). 
CDPGOV = GDP from the government sector. 
CDPCON = CDP from the construction sector. 
GDPTOU = GDP from the tourism sector. This was equated t o  GDP from 

hotels and restaurants. 
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