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The debate over the purpose and effectiveneszs of foreign
asslstance has raged on despite an outpouring of both theoretical
and empirical work over the last two decades. On the one side
there are those who believe the effects of aid are minimal or
even negative (through its effeéts on the recipient s domestic
prices) and that aid is in reality a foreign policy tool emploved
by the developed countries to gain leverage and influence in the
recipient country. On the other side there are those who believe
that foreign assistance is capable of reiieving foreign exchange
or savings constraints, and can do much to boost economic
performance. oome writers even believe that inadequate‘ aid

would lead to "sudden death" of most underdeveloped countries
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Pespite this debate, most economists feel that aid
has the potential to be beneficial, if it is used to increase
domeatic investment and not diverted into consumption goods
(although increasing consumption mayv be beneficial as well, as we
will discuss).

It is oftentimes difficult to iaolate the exact effectse of
aid on growth rates and other variables, Dbecause for most
countries aid 1is a very small percentage of overall growth 1in
GNP. Most researchers use Aid/Y (aid divided by GNP) instead of
simply the aid level when analyzing the impact of aid on growth.
This tékea into aécéunt the relative magnitude of aid s influence
in the recipient countr&’ﬂ economy. fHowever, this also assumes

that the relationship between aid and GNP (Y) is linear, and

most believe this is asimply not the case, egpecially when aid
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1s able to remove a foreign exchange or savings bottleneck. Many
people have found that the marginal impact of aid on growth
increases ag the proportion of aid increases, =0 that if aid is
treated as additional investment the linearity of the aid-GNP
relationship is gquestionable. When adding a variable to account
for a possible guadratic effect of aid on growth (Aid-aq), I
found that the relationship between aid -and growth is not

significantly quadratic (t-ratio = .97), or that it is 1linear.

-
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(The entire model and results will be described more fully in the
second half of this paper).
The conclusion of most economists who have tested the

effectiveness of foreign assistance empirically has been that

aid does not have a significant impact on growth (Griffen, 1970:

Mosely et al, 1887). However, economists have vet to devise a
model which consistently explains econonic growth in developing
countrieﬂ, 80 the magnitude of aid’'s impact is not fully
understood. If aid is highly correlated with a variable which

significantly affects GNP growth and has been left out of the
model, then both the magnitude and the significance of the
coefficient on aid comes into quéstion. That is, by adding a
previously omitted variable to the model, the standard errors of
the other variables as well as their coefficients in the model
will change if they are correlated with the omitted variable.
Therefore, the t-ratios of the original explanatory variables

correlated with the omitted variable will change.

This paper will examine first the theoretical framework

surrounding growth and how aid can speed up the growth rate of




GNP either by increasing the rate of savings (and therefore
investment) or by adding to a country' s stock of foreign
exchange. Next, a review of the major empirical work will Dbe

Presented along with my own results for selected countries in

Latin America during the 1970 s.

Une pector Growth Models

When analyzing the way in which foreign inflows affect a
developing economy, it is important to begin with some of the
fundamental concepts of economic growth. R.F. Harrod and E.D.
Domar were among the first to analyvze economic growth, and the

results o©f their models were so similar that they have been

lumped together. and commonly referred to as the "Harrod-Domar"
Model. This model was not specifically meant to apply to
developing countries, but because it formed the baszia of so much
of post-WWII thinking on economic growth, and has influenced
development policy tremendously in the 1950 s and 1860°s, it 1is

appropriate and important to consider their model and it

o

implication for development (see Higgins, 1968) .

There are four critical assumptions which underlie the
Harrod-Domar Model. The first 1is the assumption that the
marginal propensity to save (s8) is some fixed proportion of
income- (Y), sasuch that S=aY. The second is the assumption of
inflexible factor prices, or in actuality, a fixed interest rate.
This produces a capital/output ratio (v) that is fairly stable

over time, where v = K/Y. The third assumption is that natiocnal




savings (S5) eguals total domestic investment (I), where all
savings (as defined in assumption 1 above) 1s 1invested, and
investment is defined as the change in K. The last assumption is
the one with which most economists take issue, and that is the
assumption of a conastant rate of technological change. This

assumption grows out of the Keynesian view of a fairly astable

interest rate, but as we shall zee it is the assumption which

J

causes the model to be unstable. Using thesze assumptions the

i

model ia simply derived, and the conclusion becomes:

(1) 8L
Y
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‘Because v is assumed fixed, the only way to increase the rate of
growth in an economy is by increasing the rate of savings, or by
increasing the durability of capital (decreasing ). otarting
from the point of a low capital stock K, where the capital ztock
18 a small factor in production and labor is the dominant input,
increased savings will now have an evern greater impact on growth,
as the savings ig inveated into scarce and much needed capital
equipment. Although capital/output ratios are hard to calculate,
most economists believe they are commonly between 3.0 to 5.0, A
ratio of 3 would mean that in order to produce a growth rate of
say 9.0%, & would need to be 15% of GNP. This is= precisely the
way in which Rostow described the necessary conditions for =
country to reach the "take-off" stage (see Cassen et al., 1986 ).
In this view, the trick to development is simply to increase the
savings rate - the more a country sacrifices present consumption
and saves to invest its resources, the higher the growth rate it

can achieve. Foreign aid and foreign investment can contribute




to growth rates as they are lumped on top of the domestic savings
and investment to produce even more growth. In our zimple model,
Lo  Ccreate one more percentage point of GNP growth would require
additional foreign inflows amounting to 3% of GNP This 1is

the Harrod-Domar Model in its most simple form.

in hindeight, which is alwaysa considerably more accurate than
foresight, the model has several problems. The assumption of =&
conatant capital/output ratic seems inappropriate, especially for
the 1long run and when considering the large fluctuations in
interest rates experienced in the late 1970°s and early 19807 s.
For example, if the interest rate increases, we would expect K/Y
to decreage as labor 1is now the relatively cheaper input.

However, the major problem with this model is more zerious. For

capital to be fully employed, ocutput must grow at the warranted
rate, that is, the rate desired by the entrepreneur, given by s/v
- 4 . For labor to be fully employed output must grow at the
natural rate (=), determined mainly by the population growth
rate. Thus for a stable growth path to emerge the two rates must
be egqual, even though both rates are determined exogenously.
Both & (determined by consumer and government apending habits)
and v (determined by new technologies and fixed Dby aassumption)

are exogenous, as well as population growth and employment.

Therefore, stable equllibrium growth will occur only
by the natural rate being equal to the warranted rate, which
will only happen by chance. In other words, the model is

overdetermined because everything is exogenous.

In addition to thias, several writers have pointed out that



this 1is also a "knife-edge" model. If the necessary variables
have not produced an eguilibrium, the economy will actually move
away Irom eguilibrium, not towards it (for a good summary, see
Branson, 1878). Most authors agree that it is the rigidity of
the assumptions that produces the instability in this important
but unrealistic model. Even if K and L could be substituted for
eachh other, the basic reﬁult would remain the same, due to the
asgumption of fixed interest rates. The only way out of the
"knife-edge” problem is through allowing technical prcgress to
change. This 1is exactly what R.M. Solow did in his brilliant
WOIrk in 1807, which eventually won him the Nobel Prize in 1987.
oolow began his analysis with the assumption of constant
réturnﬁ te scale, which means that with a production function
Q=+#(k,L) | doubling the amount of both K and L will
exactly double output, such that & - ¥ (m‘ kK, <L ) = X f(k, L)
(in this case, o« = 2). By letting - ,Z_ , W& can rewrite the
production function in a per capita form, which will give output

per worker as a function of conly capital per worker.
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Thus, proportionally increasing K and L to increase the acale of
operation will not change Q/L, the inverse of the labor/output
ratio. Graphically, this per capita production function is shown

below, where additions to capital per worker will increase ocutput

but at a decreasing rate, due to diminishing returns.
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Solow, in his attempt to arrive at a steady state equilibrium

growth path allows for the capital/output ratio to change as the
growth process varies, either by substitution between K and L or
by technical change. The slope of the ray (given by 1/v) from
the origin to any point on the production function determines v
at that ﬁoint. As an economy increases 1its capital stock

relative to labor, v will increase and 1/v will decrease, thus

showing diminishing returns.
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By introducing the neoclassical production function where v is

allowed to vary as k varies from substitution or technological

change, the rigidity of the Harrod-Domar Model has been done away
with; In short, - can now equal s/v, and tends to do so in the
long run, thus producing a long run trend equilibrium growth
path. But before showing how this occurs, 1let's discuss how

technological change as well as substitution between K and L can

vary the capital/output ratio (v).




20low recognized that the model implied that when an

¢conomy 1s growing along the long run trend equilibrium growth

path, output, capital, and the labor force must all be growing at

the same rate, such that: &) = K = L = 5 . However, when

looking at the data over decades of time it becomes evident that

—

output and capital were consi Lently growing fastsery
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that & = k s> [ = o .. In an attempt to explain this
phenomenon, Solow did awav witr
Tixed technical progress, and in his=s model he let  techr

progress increase with productivity. In & sensze

differentiate the labor forece (which grows at rate } from the
effective labor force (E) (which grows at rate [ S tA 1), where
1s the technical progress factor. The production function carn

And we find & long run eauilibrium growth Ltrend whcre <Q ﬁc Ef htA.

(As an aside, in equilibrium the value oI k is constant at kX%, =zo

; Lhe measure of the

i B e T o T e T ™ 1 - - L W - -!':'r* T T - - 1 1-"",""" " B o~ - -IF' .
inoréase 1n iabor productivits 'nig will become important later
g - o~ - —"i"— - . 1' ;—1 -l. -i---- s R L SR . e 4 - - e R ""p = ."".‘- = .
as we atlempt empirically o acoount for the aeffect of technical

progress  on  growth rates of output or GNP},

delined production function (¢ - -ﬁ(/'g ;Et) , W& <can derive easily
the basic dynamic equation of the necclassical model, along the
same lines as our derivation without technical change. Dividing
both sides by E and =ubs=s tituting th.u' ror E (the exogenously
determined effective labor force growth rate), we o¢obtain the

K, which was

i"h

0




defined before azs K/L, can now be redefined as EK/E, and Kk = K -

E. The output function can now be rewritten as:

' s & < s¥la
(4)}<=T-(ﬂ—.+z\)=—g——(%+}\) = —Z{"—'?"(""*)*)

By setting kK = 0, we can locate the equilibrium value of k¥,

”:Qih) = (,,,4_,\) . Multiplying through by K% yields:
(O) 5-)C(h'> ---(fh-r,\)k* , o h"-‘f‘c("})'("‘*)‘)k*,

where k ig the growth rate o¢f capital per effective woriker, &8If(k)
ia the savings per worker (or the flow of investment per worker),
anda (ah+A)£g ia the amcunt of investment regquired to Keep K
constant, given E is growing at (1\ +,\) .

Graphically we have:

{ _ f(’h‘l'A)h
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This analyzsizs shows why the eguilibrium k¥, g% ig stahls, If the

ow k#, then SH(k) >(24A)k .  That is,
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output per effective worker exceeds the rate of output necessary

to keep k constant, the difference being the shaded area. In

other words, there is too much capital per worker for k to remain
constant. However, since s 1is the ratio of output saved,
(assuming all savings 1is 1invested) there will be enough
investment not only to maintain the old capital per effective
man (K/E) but also to increase it. Therefore k will be positive
and k will increase, moving us towards KkX. If instead the
economy is operating to the right of kX, there 1is not enough
capital per effective worker to outfit each new worker at the
same K/E ratio, because the q level is too low to produce enough
new savings and therefore new investment. In this case k will be
negative and k will fall, moving the economy back towards KX
where the gX level produced results in just enough 1investment
given the marginal propensity to save to maintain k constant as E

ErOWS.

There are two basic conclusions that spill out of this
analysis. The first is that a steady state growth model does
exist and is stable in the sense that given any initial values of
variables in the model, the economy moves steadily along a

balanced growth path. If the warranted rate of growth a/v 1is

different than the effective rate Ghtn , the warranted rate will
movertowarda it broducing a stablereffective rate of growth R*

The second conclusion 1is that this effective growth rate 1s
determined by Ch+X) ., and is independent of sf(k). A one shot
increase in investment per man will shift up sf(k), but 1in the

long run will not affect the growth rate, becauge the long run

11



growth rate is determined not by saving but by » and 4 , which

make up the effective growth rate.

G%+A)h
4 ff[{k)
7.7_ ------
|
‘ s flk)
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) |
kil h‘.l
Notice that although both g% and kX changed, q*/k* did not. In

short, the level of kX% 1is not important but only its growth rate,
which is constrained by GH+A) ; A one shot increase in savings
will increase the level of @ in the short run, but will leave
unaffected the 1long run growth rate. That 1is, the rate of
savings should equal the rate of growth of the effective labor
force, so that the amount of capital per worker remains constant.
This instead of savings becomes the limit to long run growth.
For a country to maximize the growth rate, s £ [ k)
should¥ equal Gh*wﬂ}l . (For a more detailed analysis of the
above, see Branson, 1978, chapters 22—25).

In relating the Solow Model to the Harrod-Domar Model, 1t
can be shown that Harrod and Domar are not necessarily 1ncorrect
in their analysis, but that it turns out to be a short rﬁn

special case. In fact, it is easily shown that the Solow Model

can reduce to the Harrod-Domar Model:

Sﬂf(k) = R A Eg £
o Kk

ol = m;i
L 7 .

SQ - mk V i /}-’
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Theze two can thus be reconciled by viewing the Harrod-Domar

Model as more a short run model, where K and L can"t be easily

substituted for each other and technical change can't occur 1in

such a short period, and Solow’s Model as more a long run
scenario, with v able to vary as a result of both substitution
and technological change. The roughly constant capital/output
ratio that has been observed throughout time does not have to be

viewed as a necessary assumption.

Until now we have treated technological change as only
labor augmenting, which has been termed “"Harrod Neutral®.
Education 1is a good example of this type of technical progress.
If it is only labor augmenting, an increase in the growth rate of
technical progress will cause MP, > Mr, , and the (m+X)k
rotates to the left. However, if technical progress 1is viewed as

both labor and capital augmenting (referred to as "Hicks

MP.

ey to remain constant as

Neutral"), we would expect the

technical progress increases. This would be represented as a

chift in the production function.

1
(~+2')R
o s£(k,A) (h+ M) R
sF(k,4)
:'
R RY R

Solow s equation now becomes: (6) /z : st (k,A) - (»+XNk .

(see Jones, 1976).

13



Until now we have been talking about increasing the amount
of capital per existing effective worker, something referred to
as capital deepening. However, it is important to mention that
we can also provide new workers with capital at the existing Kk
ratio, which is called capital widening. Capital deepening can
only affect growth to a certain point, because of diminishing
returns. In these terms, then, it is necessary to “"widen” the
capital stock in order to achieve increased growth, and it is the
natural growth rate of the labor force which constrains this
effort. As was alluded to earlier, capital deepening can produce
at least a spurt of growth in the short run. The length of this
spurt will depend on the elasticity of the growth rate of full
employment output (Q) to changes in the growth rate of the
capital stock (ﬁ). And in turn, the degree of elasticity between
ﬁ and Q will depend on the nature of the technical progress. 1f

the technical progress is embodied in the labor force (Harrod

Neutral), than increasing investment will produce a smaller, oOr
less elastic Q response. I1f instead some of the increase 1n
savings is embodied in the capital stock (Hicks Neutral), this

will mean not only more but newer and more productive capital,
and the elasticity of Q with respect to K will be high (see

Nelson, 1964).

In order to understand fully the impact of foreign aid and

foreign investment on a developing country s economy, it 1is

14



necessary to review what has been called the Two Gap Model. Two
of the most significant papers outlining this concept have been
by Ronald McKinnon (1964) and Chenery and Strout (1966).
McKinnon focused on the role of foreign aid 1n relieving two
types of constraints ToO growth: the need for more foreign
exchange to purchase more 1imports and the need for increased
savings to generate domestic investment. In his model, P
represents ouput capacity. One unit of capacity needs':éc units
of Kd (domeétically produced capital) and ﬂﬁz units of KI

(foreign produced capital), requiring',Z;+iZ, units of domestic

output for new investment. Thus, the change in output capacity
!
dZt Lt *
where 1 = the total amount of investment, and I = sY = 5 as 1n
the Harrod-Domar Model. McKinnon then lets o - Zé?;? where
correaponds to the capital/ouput ratio (v) in Harrod-Domar, 8O
that — =c¢s5 . &5 will be the growth rate if there are

the given terms of trade, and as £ —> =0 , & — X

McKinnon defines E = total exports, where a given country will
Max. E = eP and e is the country’s ability to export (0 < e < 1).
Intermediate capital goods bought with foreign exchange in time t
muat be less than the max. E for the growth rate of the country
to équal oS ,_ and not be constrained by a lack of foreign
exchange. If this is the case, then [fe 7 75 . An économy
will grow at whichever is the binding conatraint. If AKHe =5
the economy will grow at o< - if instead 4Le < &5

the economy will grow at AL  McKinnon believes that a

15



young economy will at firset be constrained by 1its ability to
export and therefore generate foreign exchange. But as it begins
to grow, foreign inflows 1ncrease its capacity to export, thus

increasing [Se and the savings constraint &<f becomes

binding. This can be represented by the following graph:

o
1h
7 r‘: g

.flﬁfnr_ B

';ﬁ.l"l{,n *fﬂﬂ F-ﬁﬂ.f

Foreign aid will thus have a proportionally greater impact on an
economy whose growth 1s conatrained by its ability to generate
foreign exchange, than on an economy which is bound only by its
ability to save.

Chenery and Strout (1966) have taken a slightly different
approach to the two gap model. They believe that the FE (foreilign
exchange) gap is simply made up of imports (M) minus exports (X),
while the savings gap is not total investment times the mps (as

McKinnon states), but simply the amount of savings that was never
invested (S doesn’t necessarily equal 1). Germany is a good
example of a country which after the war had sufficient savings,
but -needed foreign exchange to build its economy. Its growth

rate was constrained by its inability to generate exports. On

the contrary, the OPEC nations in the 1970 s are a good example
of the opposite, countries which had plenty of foreign exchange
through o0il exports, but were conatrained by their lack of

savings. Chenery and ©Strout belilieve that if the FE 1is the

16




binding constraint, an increase in the savings rate will not
affect growth. This contradicts Harrod and Domar, who belileve
that only increasing the marginal propensity to save will help a
country achieve a higher rate of growth.

In summary, aid will be added to a country' s stock of
savings in the Harrod-Domar Model, which they believe is the only
way to achieve higher rates of growth. However, Solow
demonatrated that it is the growth rate in the labor force which
may constrain the growth rate of GNP. In his model, aid will
only increase the growth rate 1if s£lk) <« (2+A)k | yhere savings
'per effective worker is not high enough to maintain k constant as
E grows. McKinnon, Chenefy, and Strout have all theorized that a
developing country may be constrained not only by 1its ability to
save but also by its ability to earn foreign exchange. Aid has
the dual purpose of filling both gaps, and can help to relieve
whichever gap is constraining growth.

This concludes the simple theoretical framework needed to
effectively analyze the major empirical work done on the effect
of foreign aid transfers from developed to less developed
countries. In the next section we will attempt to interpret the

effect of aid not only on growth, but also on savings,

consumption, exports, and the incremental capital/ouput ratio.

17



Empirical Review
Percpectives on Ald
Hollis Chenery and Nicholas Carter (1973) have put into
outline form the objectives of aid and development programs as

they were formulated in the early 1960°s. They summarize four

basic goals of Official Development Azsistance (QODA):

1) External resources can produce a significant

acceleration of investment and crowth, by filling either the

foreign exchange or the savings gap and thus reduciling the

constraints to higher growth.

2 ) Maintaining these higher growth rates will require

changes in the structure of production and trade.

3 ) External capital is beneficial in that it can enhance

regource mobilization and help stimulate structural

transformation of production and trade.

4) The need for concessionary aid will decline after an

economy has been helped through this structural transformation.

However, the decade of the 1870 s produced a substantial
body of 1literature criticizing some aspects of aid policy and
performance, beginning with Griffin (1970), Griffin and Enos

(1970), and Weisskopf (1972). They have all asserted that aid’'s
effectivness 1is often offset by increased domestic consumption,

that aid reduces the overall savings rate inatead of 1increasing
it, that aid is only a “hand-aid" in that it helps relieve short-

run economic problems but can also block necessary long-run

18



structural transformation, and that aid donors negatively
interfere with national goals and interests. This next section
will attempt to sort out these problems by investigating the
major empirical studies of the last 30 vyears, 1in trying to
understand what effects Official Development Assistance and
foreign capital inflows have had on growth, savings, consumption,

and the ICOR in less developed countries.

Foreign assistance is primarily an economic phenomenon
because it involves resource transfers from one country to
another, but it is important to realize that it operates in a
highly political arena. Before lookling at the purely economic
conaequences of foreign aid, it is worthwhile to highlight some
of the political philosophies associated with ODA. In a very
critical remark, Hollis B. Chenery , a one-time official 1in the
Agency for International Development, has stated that "the main
objective of foreign assistance, as of many other tools of
foreign policy, is to produce the kind of political and economilcC
environment in the world in which the United GStates can Dbest
pursue its own private goals’ (Chenery, 18964). However, the
overall feeling of most economists today, including Chenery,
ceems to be that despite the political strings attached to much
of the O0DA, it has a mildly positive effect on most LDC's.

Griffin and Enos (1970) have stated that "as an instrument of

policy, as a method for the strong to control the weak, forelgn
acsaistance may be less iniquitous than some of the other policy
devices...our reason for believing so is that foreign aid 1is more

destructive in its effects than the other major political

19




instruments” (pg. 3dle). To cite specific case studies on the
politics of zid iz bevond the scope of this papser, but let it
suffice to say that the economic consequences of ODA and hather
foreign inflows must be weighed against the backdrop of less

political autonomy for the recipient country.

How Aid Affects Growth

Moast of the major writers whoe have conducted empirical

atudies of this issue, including Griffin (1870, Papanek (1872,
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1978 and Mosely AT aid from

ecatimates of a single egquation:

(7)Y AY/Y = bl 4+ b2Aid/Y + Labavings/Y + béd4Private Foreign Inv/Y

Thias ig like a simple Harrod-Domar model with investment divided
up inte aid, savings (domestic investment), and external

investment. Ferhaps the first and most important gquestion is what
impact has aid had on overall GNP growth? Griffin &and Enos
(1970) found that aid positively but insgignificantly affected
growth (with a high st. dev. and a low corr., coefficient) for 19
zian and African countries in the early 18607°s, usging United

Nationas data (t-ratio s are reported 1in parenthesis):

- (8) d¥/Y = 4.8 + 0.18A/Y ; R-2aq.
(.69)

0.3

)

When looking at just Latin America for the period 1857-1864, they
found aid negatively and significantly affected growth, using

USAID data:



0.6

0o

(9) Qt+1

|

12.5 - 0.047At ; R-s3q.
(4.7)

where @ = % change in GNP/capita

There are several weaknesses with this study. They never offer
any explanation as to why Latin America may be different than
other developing ccuntries. Another weakness is their uze of
Aid/Y as the only independent variable. This rules out the
possibility that aid may be correlated with other variableas +that

at

H
D

et growth. otill another weakness is their use of the
deficit on the current account as their measure of aid, which
would not distinguizsh between private investment and ODA.

This distinction has been made by Gustav Papanek (1973},

who found strikingly different resultas. In a cross country

ana &1

).

regresslion analyals of J4 countries in  the 1950°

countries in the 19607 s, he found that:

1) w=savinges and foreign inflows of capital and aid explain

over one-third of growth, and

2 foreign alid has a substantially greater impact than the

(10) Growth = 1.5 + 0.208avings +0.38Aid + 0.17Foreign Inv +
(2.0) (6.0) (5.8) (2.5)
¢.190ther foreign inflows ; Adj R-sq. = 0.37
(2.1)

Papanek, in criticizing his own work, states that "Any reasonably
complete model would need additional variables to explain growth"

(pg . 121), and yet the above model =zeems to be the astandard one
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used by nearly everyone on this topic (although most researchers
divide through by GNP). This omitted variable problem is
serious, and we cannot hope to fully understand aid’'s impact on
growth until we have developed a model which seems to
conaiatently explain growth fluctuations 1in less developed
countries. Fapanek also pointa to the fact that low growers are
typically high aid receivers, and vice-versa, so that there may
be a Eimulﬁaneoua equations problem which a simple ordinary least
squares regression 1gnores (see Papanek, 1972). In all the
empirical work done on this topic, only Mosely (1980) and Mosely
et al. (1987 ) have attempted to analyze this problemnm. Mosely
conceding that it is plausible intuitively, has found no evidence
of any aimulﬁaneity between aid and growth. (For a complete
summary and comparison of results using 35LS and OLS methods, see
table 4 in Mosely, Hudson, and Horrell [1987]). Therefore, we

can move Iorward with the standard analysis, leaving Papanek’'s

feara of simultaneity behind.

Constantin 5. Voivodas, 1in a paper written in 1873 covering
272 countries world wide during the late 50°sa and 60°s, found
using the same basic model that foreign capital inflow had had an
insignificant effect on growth, conflicting with . Papanek s
conclusions but supporting the findings of Griffin and Enos.
Voivodas suggests that the effect on growth is neutralized by
elther- a spillover into conzsumption or by increasing the

incremental capital/output ratio (ICOR), or both (which will be

discussed shortly).

The most recent paper as of thiz writing that tests the



relationship between aid and growth has been done by Paul Mosely,
John Hudson, and Sara Horrell in 1987. Their conclusions lénd
support to nearly every other empirical study except those of
Papanek. They conclude that "Aid in the aggregate has no

demonatratable effect on economic growth in recipient countries'
in either the 1960°s or the 1970°s, finding that the impact of
aid was negative and Jjust significant in the 1960 s, but negative
and 1nsignificant in the 1870 s.

Thelr model is fairly unigue and worth analyzing in more

detail since 1t goeszs beyond the standard model most writers have

used. In addition to accounting for aid, savings, and foreign
inveatment, they also include the growth rate of exports and the
growth rate of literacy of the general population in the growth
equation, attempting to account for a Harrod Neutral type
technological change or change in human capital. Their findings
are summarized below for the periods 1960-1970 and 1870-1980, for
both samples of all developing countries and of Jjust those

countries in Latin America.

Table 1
sample vear consat A/Y 1/Y SLY Exp 1it adj R-=aqg
ALL 15860~ Jd.13k -, 058%x -, 02 0.04 O.16%x 0.08%x ; (.34
1870 (4.14) (2.12) (0.68) (1.11) (3.74) (2.18)
ALL 1970- 2.65x -.03 -.08 (.09x 0.23%x 005 ; 0.37
1980 (3.06) (0.32) (1.58) (1.88) (4.61) (0.13)
L.A. 1960~ 1.52 0.02 0.02 0.15 0.18 0.07 ; 0.11
- 1970 (0.58) (0.06) (0.25) (0.896) (1.63) (0.70)
L.A. © 1970- Z .« af) 1.01 -0.02 0.10 0.08 -0.15 ; 0.00

1980  (0.79) (1.19) (0.18) (0.99) (0.50) (1.77)

X" values indicate significance at b%.



Az 1is clear from the insignificance of all the variables Ifor
Latin America and the low adjusted R-sq values, even by adding
two other variables to the basic model, they are still unable to

explain much (1f any) of the growth in Latin America.

My own empirical research used United Nations data for nine
selected countries in Latin America during the period 1970-1881.
The basic model that was estimated included a set of country
dummy variables and a set of year dummy variables, along with the
structural variables (see Appendix A for definitions and means,
and Appendix B for a basic discussion of the model). The results
reported below prezent coefficients for wvariables other than
country and time dummies. Analysis of the efrfects of aid,
inveastment, and savings yvielded the following results:

(11) 4dY/Y = 0.70 - 0.0007A1id/Y + 0.002Inv/Y - 0.0050av/Y ;
(0.46) (-0.10) (1.71) (0.33)
adj. R-sgq. = .23

Investment was the only wvariable which significantly affected

growth, and 1ite impact was positive. Aid was found to have
almos no impact on growth. The correlation coefficient between
aid and growth is low, but positive (r = 0.15). The impact of
savings 18 also positive and insignificant. These results

coincide with nearly every other study except Papanek, who found
aid positively and significantly influenced growth. Robert
Cassen and Associates, an Oxford based think tank, have concluded

in a report to an intergovernmental task force entitled Does Ald

Work?, that "Inter-country analyses do not show anything
conclugive - posgitive or negative - about the impact of &aid on

growth. Givernn the enormous variety of countries and types of



aid, this is nct surprising.’

the effect of aid on savings

The impact of aid on Qverall rates of growth is the most
important relationship we can study, but because the findings of
most researchers show that aid seems to have. a small or
negligible effect on growth, it is useful to try and understand
just exéctly what aid is affecting. Every major study has found
that aid has a negative impact on savings, 1including Papanek
(18973) who found a corrélation coefficient between aid and
savings of -.50, However, in my own study 1 found aid and savings
uncorrelated (r = 0.028). It was Griffih (1970) 1in particular
who pointed out that thecretically if aid depresses the savings
rate (or raises the capital/output ratio) to a sufficient extent,
aid may actually causze "immiserizing growth” (pg. 467). However,
this should be taken with the following comments 1in mind.
Chenery and Carter (1973) write that "the ﬁroper teat for the
effectivenezs of aid, however, is its effect on growth or other
social objectives rather than on savings...lhe negative
coefficient 1n a regression of éavings on capital can be taken as
indicators of inefficiency in transforming the capital inflow
into increaaed invéstment” (pg. 467). This was a problem that
was assumed away by Harrod, Domar, and Solow (savings =
investment), but has been dealt with considerably by Chenery and

otrout (1966). In other words, reducing aid may 1ncrease
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savings, but domestic investment could still fall (if 5 didn't
equal 1), reducing growth.

Earl Grinols and Jagdizsh Bhagwati (1976) have devoted an
entire paper to this issue alone. In attempting to measure the
importance of reduced domestic savings that result from Iforeign
inflows, they construct a variable called "recovery time” for
various LDC s. The variable is a measure of how long it takes a
country ' a output/capital ratio to return to its "normal” level,
or that level it would have achieved without aid. In general,
they found that a country that was initially saving a large
fraction of itas GNP will be less affected by aid inflows, so0 that
an economy which is a higher saver will fare better, or will have
its output/capital ratio recover faster. This seems 1O make
intuitive sense. A country that has a higher mpes will be a more
disciplined saver, and will not be as tempted to take ODA and
substitute it for itz own domestic savings. In this way, Grinpls
and Bhagwati conclude that it is possible for aid to have a
negative effect on savings in the short run and yvet promote such
self-reliance in the long run, self-reliance being their term for
a country that has recovered ites a priori output capital ratio.

Papanek (1972) goes far to explain this negative aid and
savings correlation, first by citing earlier work by Chenery and
Strout (1966) and Weisskopf (1972) showing the dominance of the

foreign exchange gap over the savings gap (reducing the

importance of decreased savings on growth) and by elaborating 1n

detzil on the various and at times dubious accounting conventions

uzed to calculate savings in the first place. But, perhaps more
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importantly, Papanek points to the difference between correlation
and causality. Again, it is tyvpically low savers and therefore
log growers who are agsociated with high inflows of aid (although
there are exceptions, such as Israel). Low savings will then not
be caused by aid inflows, Eut inatead by a deteriorating economic
or political situation, in which high aid inflows are associated.

Chenery and Carter (18973) sum up the relationship between
aid and savings perhaps better than anyone. They state that 1f a
coﬁntry'a ability to grow is constrained by 1its ability to
generate foreign exchange, then we should not expect a positive
relationﬂhip baetwean savings and aid. Thus the relationship
between a savings decrease and an aid increase (to help raise FE)

18 not direct.

The Effect of Aid on the ICOR

Along with aid’'s impact on savings we must consider 1ts
impact on the incremental capital/ocutput ratio. The capital/out-
put ratio was assumed fixed by Harrod and Domar, but by letting
it vary Solow demonstrated that the Harrod-Domar Model becomes
stable and a long run steady state ﬂoiution will exist. Both
Voivodas (1873) and Griffin and Enos (1870) demonstrated that
foreign capital inflow (including aid) is associated with a
higher overall capital/ocutput ratio. The implication is that the
beneficial effect of foreign investment on domestic growth may be
neutraiized by an ihcreaﬁe in the capital/output ratio. Thus aid
may &imply influence the choice of more capital intensive modes
of producticn, and leave growth unaffected. The implications of

this are significant. Even if aid does increase long run growth



rates by breaking a savings or foreign exchange constraint, 1in
the zhort run it may be labor displacing and thus have a negative
impact on the population as a whole, especially 1in poorer
countries. In an attempt to better understand this, 1 have

developed the model:
ICOR = b0 + blInvestment/Y + b2interest rate + b3Aid/Y

to try to explain as much of the variation in the capital/output
ratio as I could, using United Nations data. The following
results were obtained:

(12) ICOR = -31.6 + 0.03Inv/Y + 0.4int rate + 0.61Aid/Y ;
1.25)y (0.52) (0.73) (1.61)

f e
\

adj R-sq = .12

where the only variable even approaching significance is Aid/Y.

The correlation coefficient between Aid/Y and the ICOR 1s r =

0.32 . This, then, confirms the results of Voivodas and Griffin
and Enos. However, to say that aid necessarily destroys jobs
would be a fallacy. The correlation coefficient between Aid/Y

and the unemplovyment rate 1s only —0.04; and between ICOR and the
unemployment rate it is only 0.03 . In fact, Aid/Y and the real
wage rate turn out to be highly correlated (r = .26), so 1if
anyvthing aid seems to be increasing the demand for labor, and

thue reducing the unemployment rate.



Aid has not only been criticized for its negative impact on
saving, but for its positive impact on consumption as well. The
argument 1s that ODA is either directly "pocketed” (such as the
Marcos regime stands accused of doing) or it 1s 1invested 1in
projects which would have been undertaken anyway, and the freed
ué domestic resources are then used for consumption. That 1is,
there 1s a problem of fungibility. Yoivodas (18973), 1in an
attempt to explain why aid hasn’'t significantly impacted growth
in his atudy, has cited both a positive relationship between aid
inflows and the incremental capital/output ratio, and a spilloyer
into c¢consumption and away from investment. In the empirical
rescearch conducted for this paper, I have found a positive but
weak link between aid and consumption (r = 0.04). When including
consumption as a variable in the basic growth equation, 1t turns
out to be slightly negative but insignificant (t-ratio = -0.10).

Although there are few studiezs that have looked directly at

thiz relationship, Chenery and Carter (1973) conclude that there

are not many cases in which an “unnecessary diversion to
consumption can be demonstrated”. They have chosen their words

carefully here, because using aid for consumption purposes rather
than as savings and investment may at times be not only frugal
but necessary. This is especially the case in poorer countries
where a bulk of the aid money goes for spending on health, power,
tranapértation, ‘edﬁcation, and other things which are normally
classified as consumption goods but are necessary for any l1ong
run development and growth. The best example of this 1s food

aid, which can only be consumed. Growth may be the acle




objective of aid, and a diversion to consumption may hinder short
run growth, but unless a country can hold itas social sastructure
together and prevent revolution there can be no long run growth.
In addition, it should be kept in mind that many of the so-called
"consumption” goods also have value aa‘ investment goods,
especlally in the long run (for example, education). Therefore
moat economists conclude that aid money has not been diverted
away from investment and into consumption to any significant
extent despite the fears of donors, and even if it had, that may
not be a strong argument against ODA, since the diversion may be
a necessary one. This, then, raises the broader iszsue of the
amount of time 1t takes aid to impact a country’'s economy. Most
studies have utilized a cone year lag (including my own), but if
aid 1g used primarily for things which have a long term payoff

(like education), then clearly aid impact studies with a one year

lag structure will underestimate the effects of aid.

The effect of Aid on Exports

Fmr' a long time the ability to generate expeorts has been
viewed in the trade literature az one of the key engines to
growth. Aid has been praised for its ability to break the FE
conatraint, thus allowing countries to import (and export) more .,
But aid has also been criticized for its role in helping some
countries reatrictﬂtheir need for imports, thus damaging thelir
export capability. This is especially important for low income
countries and in Latin America, where import substitution was the

dominant policy of the 1870 s.
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Robert Cassen and Associates, in their report on aid
effectiveness, cite three separate ways that aid can boost growth
through the internaticnal trade sector. The first isa through
policy dialogue, in that aid can give leverage to groups like the

IMF and the World Bank who will pursue policies of exchange rate

devaluation, removals of subszsidiea and tariffa, relaxation of
controla, etc. The second is that aid can give balance of
paymenta support o a countrvy that is undergoing trade

liberalization, when imports are likely +to be higher than
exports. The third is through general export ﬁromotion, or by
using aid money for inveastment in the production of exports
specifically.

Mosely et al. (1987) were the first to include exports when
loocking at aid’ s impact on growth, and they found not suprisingly
that exports play a significant role in growth. However, they
have not investigated further the relation of aid to exports.
Unlihe Mosely, I have found a posifive but insignificant

relationship between net exports and GNP growth when including

net exports in the basic growth equation developed earlier (t-

ratio = 1.28). In addition I have found that aid and exports are
negatively correlated (r = -.37). What is=s happening in reality

doesn t seem to fit well with the theory we have established
earlier. This suggests that in the 1970°'s most Latin American
countries were unable to translate their aid inflows into the
production of expoftablea, but instead produced either non-
tradeables or domestic capital (to produce tradeables) which have

not yet 1influenced exporte. A quick look at the correlation
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coefficient between investment and exporta confirms this result
(r = -0.76). Because this is such an unexpected result, I
regressed investment on aid and found a coeffcient far less than
unity (0.0186), suggesting there is no FE gap for aid to fill
(see Griffin, 1970 pg. 102 footnote for more on the methodology).
Instead, a regression of savings on aid produced a negative
coefficient, suggesting there iz at least a alight savings
constraint (b = -.005 , t-ratio = -2.35). I believe this iz due
to the bias against exports that existed throughout the 1970°s in

Latin America, and the emphasis on import substitution as a

program for development.

[ g-‘-‘-:g_“:]:; sle R ogical C_h_aﬂg_g-_
In order to better explain changes in the growth rate of
GNP  1in Latin America in the 1970°s, I have gone beyvond the
standard analysis that the previous section has just reviewed,
and I have attempted to take account of technological change in
the simple growth equation. We have seen in the theoretical
overview that the ICOR c¢can rise over time from either
subastitution towards more capital intensive technologies or from
labor saving technological change (Harrod Neutral). Measuring
technical change is extremely difficult, but is usually assumed
to make up the unexplained variation in growth. However, with
such dow R-sgq. values this would be futile, because there is =2

good chance the error term contains more than just technological

change and white noise. Inastead, I have employved the

neoclassical assumption that a worker is paid his marginal

C
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product of labor in eguilibrium, so that the real wage rate can
be used as a proxy for Harrod Neutral technological change.
Because of various distortions in the labor market in third world
countries, this may not seem like a plausible assumption.
However, it is not important for the real wage rate (w) to equal
the MPL, but only for w to be some roughly consistent percentage
of the MPL, since we are using growth rates. In this Way we can
try to adjust for changes in human capital. Mosely et al (1987)
have actually done a similar thing using changes in the literacy
rate. They found the independent variable to be significant, but
only for the 1960°s. I have found adding the real wage rate to
the basic equation that changes in human capital are positively
and significantly related to growth (t-ratio = 2.97T) in . the
18970 s .And, not suprisingly, aid appears to have played some role

in this, &a&s the correlation coefficient between aid and w is 0.26.

What about Hicks Neutral technical change? If the
technical progress affected both capital and labor, then we
should not .expect to see the ICOR change from technical progress
since output is only the product of two factors. Since we have
witnessed an increase in the capital/output ratio, this may be a
clue that there has been little change in technology embedded
only 1in the capital stock. I have hypothesized that nearly all
of the +technological improvment is coming from the developed
countries, and is simply a part of the price of capital when it
is imported into a country in Latin America. If this is correct
then a developing country will share the technical progress in

the capital stock of a developed country. Therefore, using the




average capital stock productivity increases for the United
otates (obtained from the Dept. of Labor) and from the United
Kingdom (see McIntosh, 1986) for roughly the same period of time,
I constructed a series starting from 100 which I then uzed as a
measure of technical change in the capital stock variable. When
I placed this variable into the simple @odel, i1t had a negative

but insignificant effect on growth, and was only slightly
correlated with 1investment. Foreign aid had very little
correlation with this variable (r = 0.06). Either the type of
technical change in Latin America is mainly labor augmenting, or
the technical progress of the developed world is a poor proxy for

1t.

With these final additions to the basic model, the model in
which I used to decipher the effect of aid on growth 1is the

following:

dY = b0 + blAid/Y + b2Inv + b3Sav + b4Exp + bbLab +b6Cap
where Exp = net exports, Lab = human capital progress, measured
by growth in the real wage, and Cap = Capital stock technological

progressa. Using this model I obtained the following results.

(13) ay/Y = 1.72 + .003Aid/Y - .002Inv/Y - .00025av/Y - .0007Exp/Y

+.14Lab - 1.5Cap ; Adg R-sgq = .34
The t-raticocs are as follows: Aid/Y = -0.38
Inv = 1.19



cav = =1.438
Exp = (.29
Lab = 2.92
Cap = -1.20

To help sum up the relationships between the variables, the

following correlation matrix 1is informative.

Table 2
av,/y Aid/Y Inv/Y DSav/Y
Aid/Y .16 1.00 .19 .03
Inv , 43 .19 1.00 03
Hav 11 03 03 1.00
Exp -.08 - .67 -, 176 09
Lab . 30 , 20 4 .08
Cap -.07 -, 04 -.02 -=.15
Conclusionsg

In +the final analysis I have found that aid has an
insignificant effect on growth, and this is the conclusion of
every major study on the effectiveneas of foreign aid except those
by Papanek. However, the low adj. R-sq. values indicate that
there_ could be variables which significantly affect growth that
are omitted from the growth models reviewed here, including my
OWIl. If aid iz strongly correlated with any of these omitted
variables, then aid & 1impact on growth will be misatated by the
regresslion médela, Thia is important to remember before
prematurely concluding that aid insignificantly affects growth,
as nearly everyone except Papanek has concluded. The regressions

I did were a pooling of crosa-sectlion and time-series data, using
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dummy variables to represent the different countries. This
technique has its 1limitations, but 1s good for trying to
understand broadly the impact of one variable (in this case, aid)

on others.

In addition to aid & relationship with growth, aid has been
criticized for its negative correlation with savings. Most
writers have found this to be true, but I have found that aid
doecn t seem to affect zavings 1in either a positive or negative
direction.. I pointed out that ‘a negative aid - savings
correlation ﬁay not imply a direct causal relationship, since low
savers will typically be high aid recipients. I also pointed out
that in countries where the FE gap is the operative conatraint, a
negative aid to savings correlation would be our expectation.
Also, since aid 1is strongly and positively correlated with
investment (r = .79), a reduction in savings is not s0 worrisome.

Aid s tendency to increase the capital/output ratio may be
a bit more seriocus, but only if that in turn causes unemplioyment.
1 have shown that this does not seem to be the case, since the
ICOR had very little relation to the unemployment rate, and since
aid sastrongly and positively affected the real wage rate.
Although many critics of aid argue that aid is more often used
for consumption rather than investment, most atudies don' t
support this claim. Even if this were the case, wWe have
diacuassed why this may be necessary in the short run to help hold
the economy together, and that many times these consumption goods

do have 1long run growth benefits.

T have also found that aid seems TO be associated with a




decrease in exporta, suggesting that it is the savings gap which
was Dbinding dJduring the 19702 in Latin America, and that aid
contributed towards the production of domestic goods rather than
for the export sector. The negative and significant impact of
investment on growth (t = -3.41) does not fit well with any of
the theory previously discussed. There are at least three
reasons which may explain this. First, the problem could stem
from poor reliability of the data. However, using nine different
countries makes this less likely than only using one. Second, 1t
could be that the lag between investment and realized growth 1s
much larger than one year, which was the lag time I used. The
investment of the 1970°s may not have translated inte increased
growth until the late 1870 & or early 1980°s. Third, investment
may not cause decreasing rates of growth, but only be correlated
with them. Odurges of investment may have followed sagging growth

in an effort to boozst the economy.

Moat of the empirical work done on the effectiveness of aid
has been done using a large sample of countries from all over the
world. Therefore, it is difficult in these studies to focus
explicitly on Latin Amerilca as Wwe have done, in order to see how
LLatin America may be different from the rest of the developing
worla. We do know, however, that the bias against exports 1in
Latin America in the 19870 s and towards import-substitution as a
reans - of development has reduced the role of aid in the FE

market. Fven 1f the FE constraint was binding, aid may have

deliberately been channeled into investment for domestic

consumption. This severely limited the flexibility of aid to be



used where it would be most effective, and most probably reduced
its impact in Latin America especially when compared with Asian
countries. Az McKinnon notes, most young economies are
constrained primarily by their ability to generate FE, and 8o
distorting import-substitution policies may be directly
responaible for the impotence of aid in Latin America.

I have extended the basic model to include not only net
axporta, but measures for technical change which treat labor and
capital separately. If technical progress was Hicks Neutral this
would not be necessary, but the results seem to show that this 1is
not the case. This extension was a step 1n the right direction,
2= this new model explained 34% of the growth in GNP for eight
countries in Latin America, up from 11% achieved by Mosely et ai.
(1987), and 23% from my earlier model leaving technical change
unaccounted for. But as Papanek has pointed out, the true
impacts of aid will not be fully understood until a more complete

model of economic growth is devised.
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Appendix A
I Definitions

Aid/Y

Net disbursements of Official Development

ssistance (0DA) from DAC member countries,
multilateral agencies, OPEC and CMEA countries
combined lelded by GNP. Reported in

Dg Q]pp|ng qugzrjgﬁ PUbllahEd by the
Organization for Economic Co-operation and
Development, Paris, 1981. GNB figures are

reported in Economic Survey of Latin America,

are lagged one year.

Aid (as defined above) times itself. Lagged one
vear when regressed on dY/Y.

Aid-sg

Lab the redl wage rate, cited in table 38 of

as a proxy for labor dugmentlng technical

change.

Inv/Y = Total foreign investment, divided by GNP, as

reported in Economic Survey of Latin America.

Lagged one year when regressed on dY/Y.

oav/Y Total domestic savings, divided by GNP, as

reported in ELQﬂLmiQ.uﬂliﬁi.Qf.Lﬁilﬂ.ﬂmillﬁﬁ.
Lagged one year.

Total net exports of goods and services, divided

by GNP , as reported in Economic Survey of Latin
America. Lagged one year.

EXIJ//

Cap = changes in capital stock productivity for the
U.9. obtained from the Dept. of Labor, cited in
Noraworthy et al. (1879). Used as a proxy for
changes 1in the capital stock preductivity 1n
Latin America (assuming most capital augmenting
technological progress is imported).

II Means of key variables

ALd/Y = 0.144 Lab = .71
dY/Y = 4.6 Exp/Y = 50.57
Sav/Y = 25.86

Inv/Y = 225.75




Appendix B
The model used for my own empirical research is as follows:

dY,/Y = BO + B1Aid/Y + B2Inv/Y + B3Sav/Y + B4Exp/Y
BiLab + B6Cap + Eaidi + Eajdj)

where Eaidi = the sum of all eight country dummy variables
(Uruguay is used as the reference country)

and Eajdj = the sum of all 9 year dummmy variables, 1870-
1971, 1971-1972,...,1978-1979 (1979-1980 1is
uaed as the reference year).

and all other variables defined in Appendix A.

The use of both time and country dummies in the same regression
equation 1is referred to as the pooling of croas-sectional and

time-series data. (See J.Johnston’'s Econometric Methods, drd ed.

McGraw-Hill 1Inc., pgs. 396-407). The countries used were
Columbia, Costa Rica, Paraquay, Peru, Argentina, Bolivia, Brazil,
Chile, and Uruquay. Paraguay and Brazil were found to have

significantly higher rates of growth with respect to Uruguay even
after accounting for the other independent variables (t-ratios
for +the country dummies are: Paraguay = 3.72, Brazil = 1.88).
When loocking at yvear dummy variables, 1972,1974, 1977,1878, 1979

were found to have significantly higher rates of growth with
reference to 1979-1980, whose effects were not captured by the
other independent variables.
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