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CHAPTER 5. MEASURING THE DEVELOPMENT EFFECTS OF THE
DISASTER RELIEF PROVIDED TO GUATEMALA: A
MACRO ECONOMIC APPROACH

1. Introduction

This is the first of three chapters that aim at find-
ing evidence of the extent to which disaster relief,
in addition to its compensatory effect, may increase
the development capacity of the reciplient country or
region. In the present chapter we compare the post-
earthquake development of the Guatemalan gross domestic
product (1976-80 GDP) with an estimate of the pre-
earthquake trend. This is done to see if there is any
indication of a significant net development-inducing
effect of the disaster relief and relief operations

in Guatemala during that period. In the next two chap-
ters we gradually reduce the level of aggregation and
first investigate the character of the disaster relief
operations and then attempt to identify individual
relief projects to illustrate in more detail the de-
velopment effects we have indicated so far.

To provide a clearer idea of the reasons underlying

the empirical procedure just described, and of its
contents, we shall start this chapter with a discus-
sion about the relevance of the empirical methods used.
Then we make an attempt to estimate the overall econo-
mic impact of the disaster relief. This estimate will
be expressed in terms of gains in total real output
during the post-disaster period. The chapter concludes

with a summary of findings.
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2. An Empirical Approach

We shall start by using the concept of growth in a con-
ventional way to study changes in the conditions for
economic development (see Kindleberger, C., 1965, chap-
ter I, or, Adelman, I., 1961, chapter I, II}. We con-
sider that the long-term rate of growth of real output
is a crucial indicator of economic development. There-
fore, we shall first examine the rate of growth of to-
tal output to seec if there is any indication of a net
development-inducing effect of the disaster relief.

From an empirical viewpoint, it 1s difficult to examine
the relation between the disaster relief and its ef-
fects upon the total output growth capacity. Primarily,
this difficulty concerns the identification of causal
factors inducing growth changes, i.e., what changes

are induced by rclief and what are induced by other
sources of growth. One way of tackling this problem
would be to construct a model where all sources of
growth are explicitly considered and then under some
hypothesis estimate the contribution of forcign dis-

aster relief under ceteris paribus assumptions. How-

ever, the "dualistic" characteristics of LDC's econo-
mies, the special LDC characteristics of markets and
institutions, the lack of information about all rele-
vant factors involved, etc., make it practically very
difficult, perhaps impossible, to construct such a
comprehensive model (Streeten, 1966; cf. our discus-

sion in chapter 4, section 3.1).

Another approach would be to compare growth rates of
production among countries that are similar in im-
portant aspects. For example, this may imply comparing
the situation of Guatemala after the earthquake with
that for countries which may have been stricken by dis-
asters of a similar type and magnitude and which prior
to the disaster had the same economic structure as Gua-
temala. But to find such countries and the appropriate
data would obviously be a very difficult task.
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Instead, we have chosen the following approach. First,
we try to compare the actual growth rate for the GDP
1959-80 with the trend that real output would have
followed if the earthquake had not occurred. This lat-
ter trend is calculated on the basis of the values of
the GDP for 1959-75, i.e., with post-disaster real out-
put excluded. Second, we analyze the development of the
GDP during the post-disaster years, 1976-80. Here, we
calculate the gains in real output attributable to dis-
aster relief from abroad on the basis of comparison of
estimates of these paths: (a) the actual path of real
output (here called actual development with disaster),
(b) a path for the development of real output deducting
the capacity effects of the foreign disaster assistance
provided to Guatemala {(called actual development without
disaster relief), (c)} the path from the predisaster
period which real output is assumed to have followed if
the earthquake had not occurred (called autnomous de-
velopment without disaster) and (d) the previous path
with a reduction for the effects of the disaster damages
that occurred in 1976 (autonomous development with dis-
aster). The effects of the disaster relief provided will
here be reflected at least by the difference between

(a) and (b) and at most by the difference between (a)
and (d).

The procedure just described does not mean that the iden-
tification problem discussed earlier will be solved. It
only means that with the help of the assumptions used

we shall obtain a first rough idea of development in-
ducing effects in the disaster relief. Therefore, these
estimates have to be taken with caution.

Different studies about the conditions of LDCs, e.g.,
the studies of Adelman-Morris (1971) and ILO (1976),



124

have indicated that a typical feature of growth in
low-income countries 1s that it is combined with in-
creasing inequality. Adelman-Morris (ibid. p. 12)
claim that "economic development is associated with
increases in the share of the bottom 20 per cent

only after relatively high levels of socio-economic
development have been obtained. At the earlier stages
of the development process economic development works
to the relative disadvantage of the lowest income
groups”.*) As a result, these studies call for emphasis
on microeconomic indicators of development, shifting
away from aggregate indicators when studying changes
in the development of LDCs.

Furthermore, since the World Employment Conference,
held at Geneva in June 1976, the need to use indica-
tors such as those underlying the concept of "basic
needs"” has been strongly emphazised. As N. Hicks and
P. Streeten {1380, World Bank. Reprint Series No. 104,
p- 567) put it: "The measurement of development ef-
forts in developing countries has generally focused

on the growth of GNP per head and related concepts.
Increasingly, development economists have become aware
that growth of output or income by themselves are not
adequate indicators of development, and that the re-
duction of poverty and the satisfaction of basic human
needs are goals that should show up in a measure of
development". That is, according to the basic needs
approach, it is the qualitative properties (composi-
tion) of output and who is going to benefit from the
output, rather than growth rates of production or in-
dcxes of income distribution, that beccome the princi-
pal concern (Streeten, 1979).

In view of what has been said about the importance of

* » . - -
)Earller studies, e.g., Kuznets' (1955) study of historical
data for the developed countries, confirms the hypothesis that

income inequality first increases and then decreases with de-
velopment.
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disaggregated analysis as a complement to the GNP based
calculations, we shall turn to such an analysis of the
relief provided in the next two chapters of this empi-
rical analysis. First we investigate the character of
the disaster relief operations, in particular to what
extent they may be considered as compensatory only and
to what extent they involve something more than pure
reconstruction or compensation. Subsequently, we des-
cribe individual relief projects indicating a large
extent of non-compensatory, development inducing effects.
In general, the procedure used in the disaggregated ana-
lyses is one where the conditions of four types of in-
dividuals are compared: 1) those who were affected by
the earthquake and received help, 2) those who were af-
fected by the earthquake but received no help, 3) those
who were unaffected by the earthquake but received help
and, 4) those who were neither affected by the earth-
quake nor helped by the disaster relief programs.

3. An Estimate of the Overall Economic Impact of the
Disaster Relief

As previously stated, our task is to estimate the
gains in real output induced by foreign disaster Te-
lief provided to Guatemala. In principle, this is

a problem of estimating area C in figure 1. This area
is determined by the actual development of production
and the trend corresponding to the hypothetical case
of autonomous development with disaster. But, as ex-
plained in detail below, a proper determination of this
area requires additional information about the total
output that would have been attained if the earthquake
had not occurred, i.e., about the autonomous develop-
ment without disaster.

On the basis of historical data for the development of
real output in Guatemala the trends in output mentioned
above will be constructed with the help of the least-

squares method. The number of years in the time series
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used has been determined by the information available.
The Gross Domestic Product (GDP) for 1980 1is the most
recent data available. In the sources from which the
information was taken, the values of the GDP are ex-
pressed on the basis of prices for two different years,
1970 and 1975, respectively {see, International Sta-
tistics, e.g., May 1977, pp. 188-189; November 1978,

p. 166 and April 1982, p. 180, published by the Inter-
national Monetary Fund). Therefore, in order to express
these values on the basis of the prices for one and

the same year, 1970, the series have been transformed
by using the GDPs for 1975 as the linkage point, i.e.:

70
GDP *)
70 _ 75 75
75

The values of the GDPs obtained in this way are repre-
sented in table 1 below.

)Here the superscripts represent the years taken in each series as
a basis (1970 and 1975), the subscript is the linkage year (1975)
and t is the year for which transformation is made. That is, for
transformation we take the rate of the GDPs for the linkage year
(1975) (see table 1 below) and multiply it for the GDP of the year
for which transformation is desired:

70 _ 2,503 . _75 75

GDPt = 3,646 GDPt = 0,686 GDPt
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TABLE 1: Gross Domestic Product in Guatemala*)

1959-1980. In millions of Quetzales (Q).
1Q=11US$

Column 1 A 3 4 5
GDP in GDP in GDP in Fitted-trend values of the
1970 1975 current  GDP based on:

Year prices prices prices 1959-75  1959-80
1959 1,088 1,045 1,042
1960 1,114 1,105 1,102
1961 1,162 1,167 1,165
1962 1,203 1,233 1,232
1963 1,318 1,303 1,302
1964 1,379 1,377 1,376
1965 1,439 1,455 1,455
1966 1,519 1,537 1,538
1967 1,581 1,624 1,626
1968 1,720 1,716 1,719
1969 1,801 1,813 1,817
1970 1,904 1,904 1,915 1,921
1971 2,010 1,983 2,024 2,031
1972 2,158 2,101 2,138 2,147
1973 2,304 2,569 2,259 2,270
1974 2,451 3,161 2,387 2,400
1975 2,503 3,646 3,646 2,522 2,537
1976 2,687 3,915 4,392 2,682
1977 2,897 4,221 5,560 2,835
1978 3,042 4,432 6,236 2,997
1979 3,186 4,641 6,800 3,168
1980 3,297 4,803 7,497 3,349

Source: Column 1 (1959-1975), International Statis-
tics, May 1977, op.cit.
(1976-1980) own estimates (by trans-
formation)

Column 2 International Statistics, April 1982,
op.cit.

Column 3 Guatemala Country Economic Memorandum,
1980, World Bank February 4

Column 4 and 5 OQur own estimates.

*j
GDP=GNP - net payments abroad, see International Statistics,
op.cit.
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4, A First Indication of Changes in the Rate of Growth
of Real Output

From table 1, using the values for the GDP in 1970
prices (column 1), we first construct the trend for

the development of real output corresponding to the
case in which the influences of the earthquake (which
occurred on February 4, 1976), the disaster relief and
other factors (which might have influenced output

rates during the post-disaster years) are included.
Computing the exponential trend for 1959-80 (column §5)
yields an estimate for the average growth rate of real
output of 5.3 per cent. If in these calculations we ex-
clude the values of the GDP for the post-disaster

years 1976-1980 (column 4) the average growth rate 1is
reduced to 5.1 per cent. Although very small, this dif-
ference 1n growth rates 1s compatible with the appearance
of a new growth factor during the post-disaster years.
This ralses the following question, what role did the
foreign disaster relief provided to Guatemala play in
the process?

There are several ways in which questions like this
could be answered. For example, introducing a dummy
variable one could test whether the tendency to higher
levels of production will hold, 1.c., whether the slope
of the trend changes in 197¢ (which seemingly was true
in this case). Alternatively, by using covariance ana-
lysis one¢ could test whether there has been any inherent
change in the structure of production of the economy
since 1976 (see Johnston, 1972, pp. 192-207). The va-
1idity of this latter type of test, however, will de-
pend, among other things, upon the degree of integra-
tion of markets and regions and the degree of homoge-
neity of the factors of production in the economy. As
cxtensively discussed throughout this study, the pre-
conditions for such a test are not likely to he favor-
able in the case of LDCs. In addition, we have the iden-
tification problem as well as the brevity of the period

studied, already referred to and to which we shall return
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shortly. Keeping this in mind, we now continue by
atrtempting to estimate that part of the gains in pro-
duction capacity that the foreign disaster relief may

have induced.

5. An Estimate of the Gains in Real Output Induced

by the Disaster Relief

a) Post-disaster "actual development" of the GDP. The

"post-disaster actual development' of the GDP is repre-
sented graphically in figure 2 below. In this figure
the other trends are the same as those in columns 4 and
5, Table 1.

Figure 2 illustrates the characteristics of the post-
disaster development of production. If one looks at the
vear to year variations in the actual levels of the GDP
(the points plotted around the trend) one may see that
already in 1976 - the year of the earthquake =~ total
output of the nation has not only recovered but even
improved. The rate of growth of real output achieved
during this year is 7.4 per cent, which is considerably
higher than the 5.1 per cent growth rate for 1959-75
and the 2.1 per cent growth rate the economy had in
1975, Moreover, the growth rates for 1976 and 1977 are

among the highest Guatemala has had. ’

That is, contrary
to what might be expected in a post-disaster situation,
Guatemala's economy expanded unusually well. This result
is still more interesting in the light of the amount of
damage caused by the earthquake. As was mentioned in chap-
ter 2 the total physical damage had been estimated as
approximately US $1.000 million (or US $630 million, in
1970 prices. See Table 7, below). This 1s equivalent to
nearly 30 per cent of the 1975 GDP or, 15 per cent of
the total physical assets of the nation (see Bank of
Guatemala, 1976, p. 14). These damages - assuming a re-

construction period of four years - imply that about

*®
)The mean growth rate for the entire period 1976-80 is 5.7 per
cent.
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7 per cent of the GDP or 56 per cent of the private
net investments (see Chapter 2, section 4) would have
to be earmarked each year for reconstruction purposes
alone.*) Now, to find out the role disaster relief from
abroad has played in this process we will try to identi-
fy a post-disaster trend for the GDP if no such relief

had been provided.

b) "Autonomous development' of the GDP with disaster.
With the help of a simple model (of the Harrod-Domar
type), where a fixed constant relation between total

output and the amount of physical capital is assumed,
we may calculate the levels of production that would
correspond to each level of the capital stock at each
point in time (see, e.g., Chenery, H., et al. 1974,
pp. 210-235). ") That is:

_
(1) GNP = [ K,

where K stands for the level of the capital stock in
use in the economy at time t and k 1is the capital-
output ratio. In that case, a path for the autonomous
development of the GNP for the post-disaster period may
be constructed as follows. Firstly, from (1) we ob-
tain:

2
AGNPt ¥ aK

Replacing 8K, by the value of the total material
damage caused by the earthquake (D) and by the amount
of disaster relief provided from abroad (A), respecti-
vely, we obtain:

*)

The major share of damages was to housing and the social infra-
structure. These may appear to be "non-productive' assets in the
sense that they would not affect the GDP level. However, houses in
the affected areas of Guatemala are to an important extent also
working places (see Ch. 2. subsection 4.b) and most of the social
infrastructure in roads, etc affects income from tourism and other
activities. Hence, we shall not make a deduction from the amount of

total damages to account for any part of the real capital destroyed
being "non-productive",
#k

The economic implications of this assumption are discussed in
detail in the next section.




D _ 1 _
(2) AGNP =¥ D, for AK1976 = D and

1976
(2')  agNp? =1 aA for oK =470
2 NPY976 = ¥ . 1976 .

Equation (2} will provide us with an estimate of the
fall in production which would have resulted from a
reduction of the capital stock by the amount of the
estimated value of the damage caused by the earthquake.
This means that the damage values are interpreted as a
correct estimate of the net effect of the disaster on
the total productive social capital with, among other
things, a correct adjustment for depreciation of the
real capital existing prior to the earthquake.

The second equation, (2') gives an estimate of the in-
crease in GNP which the disaster relief from abroad
may have generated in 1976. This means that we inter-
pret the reported total volume of disaster reclief as
net investments in real capital. As we shall return to
later in some detail, there are many more or less ob-
vious reasons why this interpretation would represent
an overestimate. To mention just one of these reasons,
part of the relief has consisted of consumer goods and
temporary relief cquipment. Here, however, we assume
that this overestimate is small enough to enable us

to use the reported disaster relief volume as an approxi-

A **)
mation.

Using equation (2) one may obtain an estimate for the
level of production that the economy, on its own, would
have achieved in 1976 following a destruction- (D) in
its capital stock as:

wd Gnp  nd

) D
(33 GNPyg74 = GNPy g7q - 8GNPYgoe

*) . . . .
In the nmext section we discuss the inadequacy of using an aver-

age k for the whole economy and present alternative solutions.
kk

As will be seen in Ch.6, the major share of disaster relief in
terms of consumer goods has not been recorded and hence, is not in-
cluded in the estimates here.
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where * stands for "autonomous development', wd for
"with disaster” and nd for 'no disaster". That is, as
a basis for this calculation we take the value of the

goods and services that would have been produced in

*nd
1976
which, of course, also means that there would have been

Guatemala if the earthquake had not occurred (GNP

no disaster relief to the nation. An estimate of this

value is given by the actual value of the GDP < plus

5 per cent which is the "average growth rate”12£at cor-
responds to the historical develeopment of production
constructed earlier an the basis of the observations

for 1959-75 (see Table 1). Given the level of the GDP A9,
the ceteris paribus assumption implies that an approxima-
tion of the path we seek passing through this level of
production will be parallel to the historical trend.

Such a path will catch the effects of all the factors
that, historically, have determined the development of
real output in the econdmy but will exclude the effects
of all other factors linked with the disaster of 1976

as well as such other factors that would possibly have
made the development during 1976-80 significantly dif-
ferent from that of 1959-75. Looking for factors of the
last mentioned type, we can check at least the following

items

(1) Did Guatemala's own real investments including
those financed by ordinary development aid (but ex-
cluding those financed by disaster relief) increase sig-
nificantly for the years 1975-79°7

Available data show that the average rate of gross

*
fixed investment ) as a percentage of GDP increased
from 12 per cent for 1963-75 to 14.5 per cent for 1976-

79 (see World Bank, 1980, table 2,3, p. 42). This in-

*) .
Gross Fixed Investment = Gross Domestic Investment—Change in
Stocks.
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crease, 1t should be noted, includes investments fi-
nanced by forcign disaster relief. Looking at the com-
position of investments in table 4, however, we can

see that the major share of the increase was in public
investments (construction of roads and infrastructures)
and private construction. This share stands for 92 per
cent of the total uUS $82 million annual increase in in-
vestments during the 1976-79 period. If most of the
increase in investments for construction aimed (as it
surely did) at repairing the damage caused by the earth-
quake, these observations indicate that very little

went to increasing the production capacity (new invest-
ments) of the nation. In fact, repair costs may very
well have excceeded the US $82 million annual increcase in
investments. Moreover, they would have had to equal

some US $250 million per year to rebuild during 1976-79
what was damaged in 1976 according to the official
estimates. At any rate, we may conclude that a signi-
ficant increase in the amount of own net real invest-
ments did not occur in Guatemala during 1976-79.

(2 Did Guatemala's export volume and export prices

increase significantly during the 1976-79 period?

Available data show that there were some changes for
the major export products of Guatemala, i.e., coffee,
cotton and sugar, and tourism (World Bank, 1980, pp.
5-14; Bank of Guatemala, 1980, pp. 44-45 and 53). For
coffee, the average price reccived increased from about
55 cents per pound in 1975 to nearly US $§2 per pound
during 1976-~77, while the export volume did not change
significantly. Cotton prices nearly doubled 1976-77,
as compared to 1975, and then stayed at that level up
to 1979. Also in this case the cxport volume remained
more or less the same. Sugar export prices declined
during 1976-77 to less than one half, and the export
volume to one third, of their levels in 1975. Finally,
as compared to the 1975 level, tourist arrivals de-



clined with 10 per cent in 1876, increased to close to
the 1975 level in 1977, fell back again with 6 per cent
during 1978 and increased somewhat during 1979. These
changes should be seen in the light of an average rate
of growth of about 20 per cent per year that tourism

to Guatemala had during the 1970-75 period (World Bank,
1980, p. 12).

Historically, Guatemalan economic growth has shown a
close correlation with export performance. That 1is to
say, ''economic activity (in Guatemala) accelerates in
times of high export earnings' (World Bank, 1980, p.16).
But, even if merchandise export earnings nearly doubled
from 1976 to 1977, the increases in the prices for coffee:
and cotton seem to have been more than neutralized by

the fall in sugar prices and the reduced volume for sugar
and tourism for the entire 1976-79 period. As a matter of
fact, for the export sector as a whole the average an-
nual growth rate of its real value during 1976-79 is
about 5.6 per cent (estimated on the basis of Bank of
Guatemala, 1980, table 52). This rate is lower than the
7.2 per cent of average annual increase during 1963-75
(see Table 3). This seems to indicate that the changes

in export prices and export volume worsened rather than
improved the conditions for growth in Guatemala.

We have now attempted to identify investments and ex-
port value changes major growth factors for the Guate-
malan economy in addition to the potential effects of
disaster relief. Except for the fact that the Govern-
ment had planned to increase real growth rates of pro-
duction during 1976-79 (see chapter 2, table 1), and
this may have resulted not only in desires but alsc in
actual measures, e.g., 1n the form of increased net
investment, we have not been able to pin down any
change in these growth factors that would have made
the 1976-79 period significantly different from the pre-
disaster years for which data are available. Thus, we

will assume for the time being that these "other" fac-
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tors on balance neither increased nor reduced the
growth rate for the post-disaster period as compared
to the predisaster period. This assumption does not
mean, however, that we rule out that there may have
been yet other, more special growth factors that are
only possible to identify in a detailed, disaggregate
analysis of Guatemala's economic development from 1959
to 1980. As already indicated, no such analysis seems
to be available.

I'f instead of taking the value of the material damage
(D) and the value of the GNP in the hypothetical case
that the disaster had not occurred, we take the value

of the disaster rclief provided from abroad (A) and
the actual value of the GNP for 1976 and, apply ex-

pression (2') we will obtain:

AGNPY

, pidr
(4) GNP = GNP 1976 >

1976 1976

where mndr stands for '"'no disaster relief'.

This estimate is an approximation of the level that the
GNP might have had in 1976 in the absence of disaster
relief, but including the possible influences of the
factors other than relief mentioned a moment ago.

As the disaster relief continued bevond 1976, we would
have to make continuous adjustment of this kind, provid-
ing us with the development path in the absence of dis-
aster relief. As we shall explain in more detail below,

this path can be regarded as the maximum development

possible in absence of disaster relief.

There is a weakness in the methods described above that
connected with the well-known problems concerning the
use of capital output ratios (see Chenery, H. and Ahlu-
walis, M., op.cit. pp. 212-215; Myrdal, G., 1970, Chap-
ter 15, App. 2-11). These ratios arc influenced by
rates and patterns of growth, technical innovations,
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changes in relative prices, differences in factor pro-
ductivities among sectors that will differ even re-
gionally in LDCs and limit the validity of the esti-
mations obtained on the basis of aggregated national
values of k. Measuring changes in the levels of total
output generated by factors exogenous to the system,
such as the destruction of capital assets or the pro-
vision of disaster relief from abroad requires that
sectoral and regional differences in factor producti-
vity be considered. In addition, natural disasters
strike regions and sectorsunevenly, and disaster relief
does not reach all those affected in equal measure.
Therefore, to improve our estimations we will make an
attempt to take account of different k's in different
sectors of the Guatemala's economy.

To obtain the capital-output ratios we need we should
compare the changes in the capital stock (net invest-
ments) for the different sectors. For a detailed descrip-
tion of appropriate methods see, e.g., Chenery, H.,
Eckstein, P., 1970. We have found data for Guatemala

on changes in the GDP by sector of origin (see table

2 and on the aggregate annual capital formation (table
3} but not for changes in the levels of net investments
for the same sectors. Therefore, no direct calculations
of the k's we need have been possible. When the lack of
information about the k's limits the possibilities of
making the desired estimations it appears to be cus-
tomary to use estimates for countries with similarities
in their economic structure (see Watanabe, 1975, Econo-
my Wide Models and Development Planning, World Bank).
Here, we shall use the k's available for Kenya, assuming
that the characteristics of Kenya's economy are suffi-
cilently similar to those of Guatemala. The sectoral clas-
sification used by the World Bank (see tables 5 and 6)
coincides almost completely with that used by the Bank
of Guatemala in table 2. One difference is that services
in table Z are more disaggregated than in table 5.



139

Furthermore, we find that the sectoral distribution of
the GDP in Kenya 1s quite similar to that in Guatemala.
For example, during 1976 in Guatemala industry accounted
for about 19 per cent, services for 54 per cent and
agriculture for 27 per cent of the GDP, respectively
(see table 8)T) The corresponding distribution during
1976 in Kenya was 20 per cent for industry, 45 per cent
for services and 35 per cent for agriculture (World
Bank, 1979 Report, table 3).

*)Industry includes: mining, manufacturing and construction. Ser-
vices includes: public utilities, transport and storage, commerce,
banking insurance and finance, housing, public administration and
defense and personal services.
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