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BUDGET DEFICITS, CAPITAL IMPORTS AND SLOW
GROWTH IN AFRICA: THEORY AND EVIDENCE

Richard G. ZIND*

This study examines the economic performance of 43 African
nations over the decades of the 1960's and 1970's, with particular
emphasis on government budget policy and its effect on national in-
come and key sectoral variables. e.g. private sector consumption. in-
vestment and exports. Through a simple Keynesian model of in-
come determination, we tested for possible crowding out of private
sector spending. Next relating quantity to price changes, we assessed
through regression analysis how the price-based income growth
rates were related to the price-bascd growth rates of the sectoral
variables. Finally, taking into account the effect of the investment
growth rate on per capita income growth, we tested for income con-
vergence among a subsample of countries.

1. Introduction

In its World Development Report, the World Bank divides its member
countries into a number of groups, primarily on the basis of their per capita
income levels. The first three groups, labeled "Lower-Income", "Lower, Mid-
dle-Income" and "Upper, Middle-Income" Economies, include most of the
Less Developed Countries (LDCs). In 1968, of the 39 LDCs listed in Group
I, 27 (69 percent) were in Africa. Group II consisted of 34 LDCs, 11 of
which (32 percent) were in Africa. In Group III, only 3 of the 24 LDCs (12
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percent) were in Africa. Such heavy concentration of African countries in
the lower income groups raises questions about the elfectiveness of the
developmental effort undertaken in this continent.

Many factors, particularly political instability, a large and costly-to-ser-
vice public debt and high population growth rates, may account for the ob-
served declines in per capita income. In addition to these dcclines, a long
neglect of agriculture has resulted in food shortagesl, The combined effects
of the declines and shortages have imposed hardships on the nation and par-
ticularly on the lower-income rural populations.

To gain some perspective on the cvolution of this problem, we review
in the present study the economic performance of 43 African nations,
during the 1960s and 1970s, focussing attention on government budget
policy and its effect on national incomc and key sectoral variables, such as

consumption, investment and exports.

The government can affect privatc sector performance through a num-
ber of interventions, which beside changes in revenues and expenditures
(budget policy), include regulations, controls, quotas and subsidies. A
change in government spending (dG) can affect one or more sectoral vari-
ables, depending on how it is financcd. An increase in taxes tends to
depress consumption; borrowing from the domestic capital market tends to
depress investment and borrowing from foreigners tends to depress exports.
Thus, relating dG/G to the growth rates of these variables and of national
income (Y), we obtained an analytical and quantitative assessment of the ex-
tent to which government spending substituted for private scctor spending.

Full-employment and price stability are major public scctor objectives
and stabilization policies arc conducted with a view of promoting income
growth while maintaining a stable price level (P). We analyze the relation
between Y and P by means of the Aggregate Supply and Demand (AS and
AD) curves. Given an upward-sloping AS curve and a downward-sloping
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AD curve, shifts in the AS curve lead to opposite changes in Y and P while
shifts in the AD curve lead to similar changes in Y and P. We allocated the
year-to-year growth rates of national income (dY/Y) to four groups,
depending on their algebraic signs (positive or negative) and the associated
signs of the changes in P. Thus, for every year (and country), we allocated
dY/Y to one of four groups: Group Y** which consists of dY/Y>0 and
dP/P<0; Group Y* which consist of dY/Y <0 and dP/P>0; Group ya+
which consists of dY/Y, dP/P<0 and Group Y* which consists of dY/Y,
dP/P<0. [Y** and Y* would result from respectively a downward and an
upward shift in the AS curve and Y and Y% from respectively an upward
and a downward shift in the AD curve]. A similar allocation was made for
the growth rates of the sectoral variables dC/C, d1/I, dG/G and d(X-M)/(X-
M). To illustrate in terms of consumption, C** consists of dC/C>0 and
dP/P<0; C* consist of dC/C<0 and dP/P>0; C®* consists of dC/C, dP/P
0 and C* consists of dC/C, dP/P<0. Next, for each of the four groups, say
Group Yt &Y, Pt oand G° ", we determined, through regression
analysis, how the price-based income growth rates were related to the price-
based growth rates of the sectoral variables.

The investment rate (i = I/Y) mcasures the percentage of current in-
come that is devoted to investment and provides thereby an indication of
potential future income growth. Given that the countrics under study
posted markedly different di/i rates, we related these rates (o per capita in-
come in the initial year (1960) and to dY/Y. Next, through regression
analysis, we tested if income levels have tended to converge over time. The
test were made for all the LDCs and for a sub-sample drawn on the basis of
di/i. Convergence was evident in the case of the sub-sample.

The source and coverage of the national income statistics and the
model used in the study are presented in Section 2. In Section 3, we assess
the relation between dG/G and the growth rates of income and the sectoral
variables. The year-to-year changes in the variables and their prices are
analyzed in Section 4 and concluding remarks are presented in Section 5.
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2. The Model And Data Used

We use a simple Keynesian modcl which relates national income (Y)
to the sectoral variables:

Y=C+I+G+ (X-M) (1)
C = (Co-bTo) + b(1-1)Y )
I=1I-1ir (3)
G = Go 4)
(X-M) = (Xo - Mo) - mY (5)

where, in equation (1), Y is measured by GDP (Gross Domestic Product),
C denotes consumption, I investment, G government spending, X exports
and M imports. In equations (2) through (5), the autonomous component of
a variable is denoted by the subscript "0", T, stands for autonomous taxes, t
for the marginal tax rate, r for the interest rate and m for the marginal
propensity to import.

Following substitutions, we obtain:

Y = [K][(Co-bTo) + (lo-i't) + Go + (Xo-Mo] (6)
where the Keynesian multiplier, k = 1 - b(1-t) + m.

Data on population size (w), per capita income (Q = Y/w) and the
ratios C/Y (= ¢), /Y (= i) and G/Y (= g), for the 1960-1980 time period,
are provided for most of the Free World countries, including 43 African na-
tions, in a study by Summers and Heston (1984). The data were adjusted by
the authors for purchasing power parity and converted into constant US dol-
lars, making thereby possible inter-country comparisons.

3. Income Growth

Our primary focus in the present section is on the relation between an
increase in government spending (dG) and the levels of income, consump-
tion, investment and net exports (X - M). Economic analysis suggests that
the effect of dG on income and the other variables depends on the level of
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employment in the economy and on the way this spending is financed.
Under conditions of full employment, consumption falls when dG is
financed by an increase in taxes. In terms of equation (1), this means that
dG = bdTo,, assuming, for simplicity, that only autonomous taxes are in-
creased. When employment and income can expand, the Balanced Budget
Multiplier theorem suggests that dY = dTo = dG and dC = dS = 0. Bor-
rowing from the domestic private sector to finance dG raises the interest
rate and depresses thereby I. Crowding out can be modcrate or severe
depending on the slopes of the IS and LM curves. In terms of equation (1)
this means that dG can be smaller or closely equal to 7’dr. Finally, when bor-
rowing is from abroad and the exchange rate is free to fluctuate, the capital
inflows appreciate the domestic currency and lead thereby to a decrease in
exports and an increase in imports. In terms of equation (1) this means that
dG = -d(Xo-Mo).

The new-classical analysis, based on the principle of rational expecta-
tions, holds that households anticipate correctly the future tax increases that
government will levy in order to repay the present borrowings. Accordingly,
present consumption is reduced by thc amounts needed to pay these future
taxes. This outcome, known as the Ricardian equivalence, implies that the
impact of a given government spending program is independent of how it is
financed?.

Economic analysis also provides a basis for assessing the extent to
which government intervention is beneficial to the economy. Economists are
divided on this point. The "Public Interest Theory" favors a large degree of
intervention, on the premise that extcrnalities, indivisibilitics and other for-
ces prevent the market economy from providing adequatcly for growth, ef-
ficiency, stability and an equitable distribution of income. By contrast, the
"Private Interest Theory" points to the inefficiencies and failures of past in-
terventions and the tendency of rulers to promote their private interests, to
the detriment of the public interest. As a result, it advocatcs a minimal role
for the government in the economy. This suggests that the benefits derived

from improving market efficiency may be more than offset by administrative
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inefficiency.

In order to assess the extent to which increases in Y and G are related
to increases in the other variables, we use equation (6), which is reproduced

below:

Y = [K][(Co-bTo) + (Io-i'r) + Go + (Xo-Mo)] (6)

Denoting (Co-bTo) + (Io-'r) + (Xo-Mo) by A, we rewrite the equa-
tion as:

Y - k(A + G) (7N

where, for simplicity, we omitted the subscript "o" from G.

Dividing by Y, we write:

1 = K[A/Y + G/Y]

1k - A/Y = G/Y ®)

Following differentiation, equation (6) reads:

dY/Y = k[(A/Y)(dA/A) + (G/Y)(dG/G)] 9

Finally, substituting for G/Y, in cquation (9), its valuc in equation (8),

we obtain:
dY/Y - dG/G = (k)(A/Y)[dA/A - dG/G] (10.a)
RY - RG = [K][A/Y][RA - RG] (10.b)

where R denotes the growth rate of a variable.
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Equation (10) indicates that private sector growth Icads to income
growth when Ry >Rg. Conversely, private sector spending is crowded out
when Ry <Rg™.

Given that the autonomous values of the variables are not observable,
Ry - RG provides an estimate of Ra - Rg. For each of the 43 countries, we
computed the average growth rates of the variables and applicd the analysis
of variance (ANOVA) to Ry, Rc, R, RG and Rx:, where X~ denotes X -
M). The estimates are shown in Table 1:

TABLE 1:  Analysis of Variance

Variable 1 RY VS RY Vs RY Vs RY Vs
Variable 2 RC RI RG RX 4
Mean of
Variable
% % %
1 4.7341 4.7341 4.7341 4.7341
2 4.2071 8.9590 6.4679 -10.8701
F(1,84) 0.2828 14.2950 8.1238 29.2822

F(1,84) at 5%: 3.95

Table 1 indicates no significant (F) difference between Ry and Rc and
the mean variable values suggest that consumption grew at broadly the
same rate as income. The implications of this cquality can be assessed by
means of Keynesian function of the form:

C=Co+C1Y

and

dC/C = [1/(Co/C1 Y + D)][dY/Y]

where the parameters Co and C| arc constant. The equality suggests that
autonomous consumption (Co) was very small relative to induced
consumption (C; Y).
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By contrast, Table 1 estimates indicate significant (F) differences for
the other variables. Investment and government spending grew at larger
rates than income. In terms of equation (10.a), RG >Ry mcans a crowding
out of private sector spending. In the last column, the large ncgative growth
rate of the current account suggests that imports helped linance dI/I and
dG/G.

Overall, all countries posted positive average annual dY/Y rates [Ry >
0], and the mean value of these ratcs for all LDCs was in cxcess of 4 per
cent. However, the growth rates were unevenly divided and, on a per capita
basis, 13 countries posted negative ratcs [RQ < 0]. A relation between Ry
and Rq can be derived from a production function of the form:

Y = F(L, K; t) (11)

where L stands for labor, K for capital and t for timc.

Differentiation yields:
dY/Y = adL/L + BdK/K + F/Y
where @ = LF1/Y, p = KFg/Y and F/Y is a shift factor.

Returns to scalc tend to be constant, at the national level, and we
writea + B = 1

dY/Y - dL/L = B (dK/K - dL/L) + Fy/Y

Assuming that labor and population () growth rates are approximate-
ly the same ratcs (dL/L~ dw/w), we writc:

dY/Y - dw/w = B(UK - dw/w) + Fy/Y

where, by definition, dY/Y - dw/% measures the growth rate of per
capita income (dQ/Q) and dK = L
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In the absence of shifts, i.e. when Fi/Y = 0, a decreasc in per capita in-
come [dY/Y - dw/mw < 0] implies that population grew at a larger rate than
capital accumulation [I/K < du/w|, i.e. that investment was not large
enough to accommodate the population increases. However, a downward
shift in the production function (Fy/Y < 0) can induce a dccline in per
capita income [dY/Y - dw/m < 0], even when I/K > dw/«. Such shift can
be due to a number of factors, including a deterioration of labor skills, a sec-
toral misallocation of the labor force, government regulations that protect
inefficient producers, adverse climatic conditions and socio-political unrest.

4. Demand And Supply Shifts

In the labor market, an increasc in the price level (P) induces an up-
ward shift in the labor demand curve. The response of the supply curve
depends on how wage demands adjust to the increase in P. We follow the
Keynesian scheme and posit that wages adjust with a lag, gencrating thereby
an upward-sloping Aggregate Supply (AS) curve. Downward shifts in the
AS curve can be due to a number of factors, including improved produc-
tivity and labor force growth.

Shifts in the Aggregate Demand (AD) curve are induced by changes
in demand and/or the moncy supply. Demand increases can take the form
of increases in autonomous consumption, investment, government spending
and/or exports.

For each year, we computed the growth rates of Y and P and, depend-
ing on the algebraic signs of the rates, allocated dY/Y to onc of the follow-
ing four groups:

(1) YST:dY/Y (+) and dP/P (-) (2) YS: dY/Y (-) and dP/P (+)

(3) YT dY/Y (+) and dP/P (+) (4) Y¥: dY/Y (-) and dP/P ()
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A downward shift in the AS curve would yicld results similar to (1)
and an upward shift results similar to (2). Increases in both Y and P
(Group 3) would be yielded by an upward shift in the AD curve and
decreases (Group 4) by a downward shift in the curve.

Likewise, the growth rates of the sectoral variables (C, I, G and x) as-
sociated with a given dY/Y-dP/P sct were allocated to onc of the st s,
D", D" groups, depending on the sign of dV/V relative to that of dP/P,
where V denotes a sectoral variable. Given the 1960-1980 time period, we al-
located in this way, for every variable, 20 growth rates and summed next for
every country the entries under cach of the four groups (s*,s, D%, D).
Thus, C** measures the sum of dC/C values allocated to the ST group.

As noted above, shifts in the AD curve can be attributed to changes in
the sectoral variable values and shifts in the AS curve to changes affecting
the production process. Supply shifts lead to changes in the supply of goods
and services used by consumers, investors, government and cxporters. Ac-
cordingly, we asscss in the prescnt scetion how changes in scctoral variable
values rclate to changes in supply and demand. For cxample, given a
downward shift in the AS curve, we assess through regression analysis how
the increased supply (Y®©) is related to increases in consumption (C*), in-
vestment (I*%), government spending (G°¥) and net cxports ).
Separate regression runs, one for cach group and covering the entire set of
LDCs yiclded the cstimates shown in Table 2.

Consider first the regressions involving Y®. The estimated values of
all, a13, a21 and a3 are positive and significant (at the 5 pereent level), sug-
gesting that the increases (decreases) in aggregate supply consisted primari-
ly of increases (decreases) in the supply of goods and scrvices to
households and government. The estimated aj2 and a2 values suggest that
the increasces (decreases) in the supply of investment goods and services

may have depended more on foreign than on domestic sourccs.
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TABLE 2
OLS Estimates
. . s+ S+ a5+
Regression: Y~ = 3 * 211 C” + 3y, I vz 6Ty €
- - - - <
0 = 31 = 3 = 37 RS
0.028257  0.006297  0.000203 0.001522 0.8879
t (0.632) (13.305) (1.142) (3.450)
. S- S- S- S-
Regression: Y~ = 30 * 35 ™ + 3,0 I * a5, G° + €
- - - _ 2 _
%0 * 31 = 32 © 393 R™ =
0.031384 0.006264 0.000132 0.001351 0.8640
t (1.547) (11.250) (0.605) (2.805)
. d+ _ d+ d+
Regression: Y = a3y * a3 C" + 339 334 + €
- - _ 2 _
33 = a3 = 332 - a3 = R =
0.001179  0.005452  0.000865 0.001771 0.7770
t (0.022) (5.562) (2.258) (2.012)
. d- d- d- d-
Regression: Y~ = a0 * a5 "+ 340 I+ 33 G + €
- = - = 2 _
ago * 31 = 342 = 3= RO =
0.003905 0.004304 0.000503 0.001088 0.6494
t  (0.319) (6.056) (2.049) (1.994)
d.f.: 39. t (5%) = 2.022

The next two estimates in Table 2 relate to shifts in the AD curve,
They suggest that increases (decreases) in the demands of investors and
households contributed significantly to the increases (decreases) in national
demand. The latter was also affected by government spending. [Note that

a33 is close to significance, at the 5 percent level].

For the 43 countries, the average percentage contributions to dY/Y by

shifts in the AS-AD curves were:

Percent Percent Pcreent
Yt 90.10 Y*: 36.57 Y*® (Net): 53.53
Y9+ 62.77 Y& i1630 Y9 (Net): 46.47






