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Abstract
The objective of this paper is to investigate the impact of public expenditures on

economic growth using a sample of time series data on Tanzania (for 32 years). The

theoretical foundation of the study is based on Barro’s (1990) model, in which

expenditure is categorised into productive and unproductive categories. The former is

expected to be growth-promoting and the latter growth-retarding. Building on Lai (1994)

we formulate a simple growth accounting model in which total expenditure is

disaggregated into expenditure on (physical) investment, consumption and human capital

investment. We also accounted for foreign aid and exports as determinants of growth. In

the case of Tanzania, we find that increased productive expenditure is associated with

lower growth. Consumption expenditure relates negatively to growth, as anticipated, but

appears to be associated with increased private consumption (a measure of growth). There

is evidence for a positive link between growth and exports, foreign aid and expenditure

on human capital. Although the impact of total government expenditure on growth

appears to be negative, the conclusion is sensitive to the categories of expenditure

examined. Government expenditure can contribute to growth, although it does not appear

to have done so in Tanzania.

Provisional draft of a paper prepared for the DSA Annual Conference, University of Bath, 12-14

September 1999. Subject to revision and all comments welcome. Detailed econometric results are

available from the authors on request.
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1. INTRODUCTION
The relationship between economic growth and government spending, or more generally the size

of the public sector, is an important subject of analysis and debate. On theoretical grounds, the

major controversy has been on whether or not the public sector increases the long run steady state

growth rate of the economy. The general view is that public expenditure, notably on physical

infrastructure or human capital, can be growth-enhancing but the financing of such expenditures

can be growth-retarding (because of disincentive effects). The overall impact depends on the

trade-offs between the productivity of public expenditure and the distortionary effects of taxes.

Government activity may directly or indirectly increase total output through its interaction with

the private sector. Lin (1994) outlines some important ways in which government can increase

growth. These include provision of pubic goods and infrastructure, social services and targeted

intervention (such as export subsidies). On the other hand, government taxation may induce

misallocation of resources, public goods may be provided inefficiently, the public sector may

engage in excessive or unproductive expenditures, and government-induced distortions may have

disincentive effects. Theory offers little guidance. Empirically, researchers on this issue have

come to what we can call four seemingly stylised facts.

First, no consistent evidence exists for a significant relationship between public spending and

growth, in a positive or negative direction. Results and evidence differ by country/region,

analytical method employed, and categorisation of public expenditures. In very recent reviews

focussing on OECD countries, Folster and Henrekson (1999) argue that the relationship is

negative whereas Agell et al (1999) respond that is not significant. Second, the nature of the

impact of public expenditure will depend on its form. Following Barro (1990), productive

spending contributes positively to growth, and conversely for unproductive expenditures. Third,

in empirical work it is difficult to determine which particular items of expenditure should be

categorised as productive or unproductive. Finally, there is no agreement regarding the direction

of causality between public spending and economic growth, introducing a simultaneity problem

in cross-country regressions (Folster and Henrekson, 1999).

Most developing countries, such as Tanzania, have experienced increasing levels of public

expenditure over time (Lindauer and Valenchik, 1992, discuss the factors explaining growth of

public spending in developing countries). This has tended to be associated with rising fiscal

deficits, suggesting their limited ability to raise sufficient revenue to finance higher levels of

expenditure (aid can play a role here). Rising deficits tend to have an adverse effect on growth

(Knellar et al, 1998). Thus the impact of spending on economic growth in a developing country

such as Tanzania will depend not only on the productivity and composition of expenditures, but

also on how they are financed (aid, distortionary taxes and deficits). This paper is concerned with

the composition of expenditures rather than means of financing.
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In this paper we formulate a simple empirical model and use cointegration techniques to

investigate the impact of public expenditures on economic growth using time series data for

Tanzania. A brief survey of theory and empirical evidence is in Section 2. Section 3 presents an

overview of trends of public expenditures and economic performance in Tanzania. The empirical

analysis and results are presented in Section 4. Section 5 provides conclusions and implications.

2. LITERATURE ON THE PUBLIC SPENDING-GROWTH RELATIONSHIP
In traditional Keynesian macroeconomics, many kinds of public expenditures, even of a recurrent

nature, can contribute positively to economic growth. High levels of government consumption are

likely to increase employment, profitability and investment via multiplier effects on aggregate

demand. Thus, government spending raises aggregate demand, leading to increased output

depending on the size and effectiveness of expenditure multipliers. The opposite view maintains

that government consumption crowds out private investment, dampens economic stimulus in the

short run and reduces capital accumulation in the long-run. Strictly, crowding-out results from a

fiscal deficit and the associated effect on interest rates, but adverse economic impacts may be due

to government spending in general (Diamond, 1989).

Studies based on endogenous growth models distinguish between distortionary or non-

distortionary taxation and between productive or unproductive expenditures (see Kneller et al,

1998). According to Barro and Sala-i-Martin (1992), expenditures are categorised as productive if

they are included as arguments in private production functions, and unproductive if they are not.

This categorisation implies that productive expenditures have a direct effect upon the rate of

economic growth but unproductive expenditure have an indirect or no effect. The issue of which

expenditure items should be categorised as productive or unproductive is debatable, as is the

appropriate identification of non-distortionary as against distortionary taxes.

Most studies on the relationship between public spending and economic growth assume implicitly

that all government investment spending is productive (Barro, 1990). Various scholars have thus

arrived at different results (see Table 1). Landau (1983, 1986) concluded that big government

reduces growth of per capita incomes (although this result did not hold for the poorest countries).

On the other hand, Ram (1986), and Grossman (1988) found a positive relationship between

government spending and economic growth, regardless of the disaggregation of expenditures.

Diamond (1989) observed that social expenditure exhibited a significant (positive) impact on

growth in the short-run whilst infrastructure expenditure had less influence (albeit positive). In

addition, he found that capital expenditure had a negative influence on economic growth. He

attributed this negative relationship to a long gestation period and inefficiency associated with the
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use of public funds. Devarajan and Vinaya (1993) found a negative and insignificant relationship

between productive expenditure and economic growth, while Lin (1994) found that non-

productive spending had a negative and insignificant impact on industrialised countries but a

significant positive impact for developing countries.

There are reasons to believe that in poorer countries, where expenditure levels are lower, the

effect on growth is more likely to be beneficial. ‘At low levels of government spending (on

productive goods) and taxation, the productive effects of public goods are likely to exceed the

social costs of raising funds’ (Folster and Henrekson, 1999: 342). Counteracting this, however,

are the tendencies for tax collection to be more inefficient and unproductive government

interventions to be more prevalent in poor countries (Slemrod, 1995). These considerations imply

the need for caution in combining rich and poor countries in cross section studies. Even in the

context of a single country time series study, such as ours, it is evident that the link between

expenditures and growth will be complex.

Studies on Tanzania have mostly concentrated on the pattern and growth of public spending and

not the impact of public spending on economic growth. Although Mpatila (1985) has argued that

a larger part of fiscal deficit financing was not used for productive investment in Tanzania,

empirical results by Makaranga (1992) and Kilindo (1992) found that deficit financing policies

contribute positively to capital formation and economic growth. Semboja (1994) observed that

total expenditure increased faster than total GDP. Using a simple model of private investment

Moshi and Kilindo (1994) argued that public investment crowds-out private investment in

Tanzania, although complementarity between infrastructure investment and private investment

was evident.

TABLE I ABOUT HERE

Table 1 gives a brief summary of the nature and results of some empirical studies. Some common

features are evident. First, most are primarily based on cross-section analysis. In this study we

employ time series analysis to investigate the impact of government spending on economic

growth. Second, not much effort was made to examine rigorously the impact of components

(hence structure) of government expenditures in a specific (single) country context. Third,

controversy regarding the empirical relationship between government expenditures and economic

growth is evident. These controversies arise partly from a lack of consistent and clear

demarcation of which items of public spending should be characterised as productive against

those that are not. In this study we define expenditure on health and education as being spending

on human capital, whose effect in the economy is hypothesised to be positive. We classify capital

and development spending as public (physical) investment, and recurrent spending as public
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consumption.

3. PUBLIC EXPENDITURE AND ECONOMIC PERFORMANCE IN TANZANIA
The size and role of the public sector in the economy has changed over time. Until the mid-80’s,

the public sector was dominant as parastatals were involved in direct production and commercial

activities. The government determined prices, allocation of resources and output levels. From

1985, the private sector and market were promoted by economic reforms. The major economic

trends and their implications for public expenditure can be categorised into two; policy

developments (from socialist command economy to free market economy) and specific non-

policy events (such as 1978/9 war, draught and oil crises) most of which led to the growth of

government expenditures.

Table 2 shows trends in public expenditures and investment in four periods: pre-crisis (until

1979), crisis (1980-85), reform (1986-92) and post-reform (1993-96). The level of government

spending has been on the increase albeit at a slower rate recently. Recurrent expenditure

constitutes an increasingly and disproportionately large share of total spending, especially in the

reform and post reform period (over 80%) compared to that on development/investment

expenditure. Development expenditure is highly foreign (donor) driven, and servicing of foreign

debt absorbs an increasing share of recurrent revenue.

TABLE 2 ABOUT HERE

In general, expenditure has grown faster than revenue. The share of public investment in total

investment has been declining from over 45% before reform to about 25% after reforms,

consistent with the retreat of government from production/commercial activities. Indicators of

economic performance over the same periods are summarised in Table 3.  Economic performance

had been very impressive in the pre-crisis years of the early 1960s to the late 1970s, before the

crisis (1980-85) set in which provided the basis for comprehensive reforms since the mid 1980s.

Growth of GDP in the post reform period has not been as impressive as in the reform period

mainly on account of unfortunate weather conditions. In 1997, GDP growth rate was 3.5%,

compared to 4.2% in 1996. From mid 1990s, GDP per capita growth averaged 1.3% compared to

negative rates throughout early 1990s.

TABLE 3 ABOUT HERE

4. METHOD AND RESULTS
Building on Barro’s (1990) growth model, Hsieh and Lai (1994) provide a theoretical model of

the impact of government spending on growth. They showed that an increase in government
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spending lowers growth through crowding-out private investment. On the other hand, a higher per

capita share of government purchases in GDP makes private capital more productive, raising the

marginal product of capital leading to higher growth. Their model is therefore inconclusive.

We adapt the growth accounting model of Lin (1994) in which output (Y) is assumed to be a

function of productive inputs, capital (K) and labour (L). There are two sectors, government (g)

and private (p) and both possess each of the two factors of production. In this setting, output is a

function of the two factors of production and government expenditure (G).  It is assumed that

government services affect the efficiency of productive units of capital and labour, but this could

be in a positive or a negative manner. In the context of developing countries, exports (X) and

foreign capital (F) are potential determinants of growth, and can be included. Furthermore, we

can express �K as Investment (I). Government expenditure can be decomposed into productive

(Ig) and unproductive (Cg) components, and where Ip is private investment (I = Ig + Ip):

654321 ������ FXCILaIY ggp� (1)

where 621 ,......,, ���  are elasticities and subscripts p and g refer to private and government

respectively. As we have no suitable time series measure of L it is assumed that labour inputs can

be proxied by public expenditure on Human capital (Hg). Thus, expressing variables in natural

logarithms, the base regression is:

������� �������� FHgXCgIgIpay lnlnlnlnlnlnlnln 654321 (2)

Where � is stochastic term with standard properties, and other variables are as defined earlier. The

null hypothesis is that all coefficients except 3� are positive, while 6�  may be positive or negative

depending on aid allocation between Cg (negative) and Ig (positive) or its effectiveness. As aid is

likely to be highly correlated with total government spending, we will estimate separate

regressions – one with aid, another with total government spending and finally with decomposed

spending. Furthermore, many of the explanatory variables are in fact components of y. We

address this in two ways. First, in estimating the impact on GDP growth, the explanatory

variables are measured as shares of GDP. Second, we estimate the determinants of growth in

private consumption only.

Data Sources and Measures

Equation (2) is estimated using time series data on Tanzania for a 31-year period (1965 – 1996).

Unless otherwise specified, all the data are drawn from the central Bureau of Statistic’s various

publications (National Accounts of Tanzania, Economic Surveys and Statistical abstracts),

International Financial Statistics Year Book (various), the Central Bank of Tanzania, and



GGoovveerrnnmmeenntt  aanndd  GGrroowwtthh  iinn  TTaannzzaanniiaa 77

77

Ministry of Finance. Private Investment (Ip) is proxied by private capital formation, while

Government Investment spending (Ig) is proxied by government total capital/development

expenditure. Government consumption expenditure (Cg) is measured by government recurrent

expenditure less expenditure on health and education. Expenditure on human capital (Hg) is thus

measured by the total of Health and Education spending (current and capital).1 Foreign aid (F) is

defined here as grants from donors. All variables are measured in real terms, deflated using the

consumer price index - CPI (1985=100).

As our series is relatively short, and the quality of the data is less than ideal, we eschew the

Johansen approach to cointegration when there are many variables. Instead we adopt the more

simple (and in most respects more transparent) Engle and Granger approach. Consequently, we

first test for the order of integration of the individual series by conducting unit root tests for

stationarity. Following Engle and Granger (1987) a non-stationary series is said to be integrated

of order d if it can be made stationary by differencing it d times; expressed as Xt~I(d). We employ

the standard Dicker-Fuller (DF) test on each variable in equation (2). This is implemented firstly

by confirming that our series are generated by first order autoregressive process, i.e. AR(1), of the

form:

ttt yy ���
�1 (3)

Secondly, we specify the basic DF test by including deterministic terms (trend and constant):

ttt uyty �����
�10 ���  (4)

where: ty is a particular variable; �� , are parameters; t� and tu  are respective error terms

assumed to be white noise i.e. t� , ),0(~ 2
�IIDut .The above simple DF test can be extended to

allow for AR(n) process, yielding the augmented DF (ADF) test of the form:

t

n

i
ititt yyy ��� ����� �

�

��

1
1  (5)

The deterministic components can also be included in (5). Given the limitation of our small

sample size, and the low power and size of the tests, we limit our ADF test to the simplest

possible form. For most of the variables it amounts to the simple DF test in equation (4).

Table 4 (a and b) reports results of the ADF test statistics in levels and first difference; all

                                                          
11  TThhee  ddaattaa  ddiidd  nnoott  ppeerrmmiitt  uuss  ttoo  ddiissttiinngguussiihh  rreeccuurrrreenntt  aanndd  ccaappii ttaall   ccoommppoonneennttss  ooff  hheeaall tthh  aanndd  eedduuccaattiioonn  ssppeennddiinngg  iinn  aall ll
yyeeaarrss,,  ccoonnsseeqquueennttllyy  tthheerree  iiss  ssoommee  ddoouubbllee  ccoouunnttiinngg..  HHoowweevveerr,,  bbyy  ffaarr  tthhee  ggrreeaatteerr  sshhaarree  ooff  HHgg  iiss  rreeccuurrrreenntt  ssppeennddiinngg,,  aanndd
tthhee  ddeevveellooppmmeenntt  ssppeennddiinngg  oonn  hheeaall tthh  aanndd  eedduuccaattiioonn  iiss  aa  rreellaattiivveellyy  llooww  pprrooppoorrttiioonn  ooff  IIgg..
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variables are I(1). In examining the impact of government expenditure on growth, three sets of

estimation are presented. First an estimation of a structural model where growth of the economy

is postulated to be determined by private investment, exports, foreign aid and total government

expenditure, the purpose being to pre-examine the impact of total government expenditure.

Second, we decompose public spending into the three categories and examine how they relate to

growth. Other authors have recommended that the impact of expenditure on growth can be

modelled indirectly through its impact on either private investment or consumption. Our third set

of estimates will reflect this.

TABLE 4 (a and b) ABOUT HERE

In addition to cointegration, a general to specific modelling strategy may be useful in affirming

the effect of the various expenditure variables on growth. Having established that the variables of

concern are of the same order of integration, we then run an OLS regression of the variables on

levels and test for cointegration by testing that the residual is I(0). The results for the three sets of

estimations are in Table 5 and discussed briefly below. Existence of cointegration allows for

analysis of the short run dynamic model that identifies adjustment to the long run equilibrium

relationship through the Error Correction Model (ECM) representation2.

(I) Total Expenditure and Growth
Table 5 contains the long run estimates of a growth model in two specifications, one with total

government expenditure (LGTY) and the second with foreign aid (LFY). As aid may be highly

correlated with total expenditures, we do not include both together in the same regression. We

found no evidence of cointegration in these two specifications. However, total government

spending appears to be negatively related to growth. The regression with decomposed

government expenditure does appear to be cointegrated (discussed below).

TABLE 5 ABOUT HERE

For each of the two we therefore formulate a short run model (without the adjustment term) to

examine the contemporaneous relationships and the results are summarised in Table 6. Total

government expenditure (DLGTY) is significant (at 10% level) and negatively related to growth.

Exports are found to be significant after two lags (at 5% level) and positive. Aid (DLFY) is

                                                          
2 The ECM has several advantages. First, it incorporates both the short and long run effects, i.e. the long run
equilibrium is incorporated in the model. Second, all terms in the ECM model are stationary so standard regression
techniques with their associated statistical inferences are valid given the existence of cointegration. Third, the ECM is
bound to cointegrate in that if the series are cointegrated then there must exist an ECM; and conversely an ECM
generates cointegrated series (Engle and Granger, 1987).
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significant (at 1% level) and positive. The structural break in the mid-1980’s (s21) is significant

and positive only the regression with aid. This suggests that the positive growth effect of policy

reforms in the mid-1980’s was associated with the effectiveness of aid. In both specifications,

public investment is insignificant. Private investment is insignificant in regressions including

public expenditure, possibly because the private sector is small and underdeveloped in Tanzania.

Prior to the economic reforms, most investment and manufacturing activities were under the

control of an inefficient public sector. In the regression with aid, private investment appears to be

negative and significant, again perhaps reflecting the underdeveloped nature of the private sector.

TABLE 6 ABOUT HERE

(II) Decomposition of Public Expenditure and Economic Growth
We proceed to examine the impact of specific expenditure categories in light of Barro (1990).

This is an important step in our analysis as the impact of total expenditure may conceal important

influences of specific expenditure categories. The long run estimates and subsequent results of

cointegration tests are in Table 5. The results show that, as above, exports are positively

associated with growth in the long run. In terms of disaggregated expenditure, consumption

spending is significant (but only at the 10% level) and bears the expected negative sign.

Expenditure on human capital investment is also significant (at 5% level) and is positively related

to growth. Both public and private investment are found to be insignificant in the long run.

For the short run dynamic model, we consider the possibility that instability in explanatory

variables may be an influence on growth. As Tanzania like many other LDCs depends

substantially on foreign aid to finance its development expenditures, variability in aid receipts

may exacerbate instability in (some categories of) government expenditure. Furthermore, exports

are likely to be unstable due to weather and terms of trade effects, generating instability of real

income. We define the instability measure of a variable V as Z such that:

Z u Vt t�  (6)

where: ut is a white noise error term with the standard statistical assumptions defined as

)( 22110 TVVVu tttt ����� �� ���  in which T is a time trend.. We expect the

coefficient on Z variables to be negative. A test of cointegration passed after taking into account

instability in (some categories of) expenditure in the series (full results are reported in the

Appendix). We therefore proceed to estimate our ECM, in the most parsimonious specification,

including instability in government investment expenditure (ZIg), and results are in Table 6

(specification 6.2). The implication is that, in the short-run, growth of GDP is likely to be affected
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by instability in investment spending.

The ECM term is significant and the speed of adjustment appears to be high. Consumption

spending is significant at 5% level and associated with lower levels of economic growth. This is

consistent with Barro’s prediction that non-productive spending leads to lower economic growth.

Expenditure on human capital (health and education) is found to be significant at 5% level and

positively related to economic growth. Both public (not reported) and private investment are

insignificant and negatively associated with growth, and this may support the view that

investment is unproductive in Tanzania. However, instability in investment spending is

significantly (and unexpectedly) positive. All diagnostic tests are passed and performance is

reasonable.

 (III) Decomposition of Public Expenditure and Private Consumption
As stated earlier, estimating the impact of public expenditures on economic growth can be carried

out directly as above or indirectly by examining how such variables impact on other components

of economic growth such as private investment or consumption. As private consumption (PC) is

a good indicator of disposable income, hence welfare, we estimate the impact of particular

expenditure categories on private consumption. Cointegration tests support the use of an ECM.

There are two notable differences in the long-run model for private consumption as against our

previous estimates (Table 5). First, government consumption spending is found to be positively

related to private consumption growth. Second, public investment spending has a significant but

negative impact on growth. The impact of categories of expenditure does appear to be sensitive to

whether we look at GDP or private consumption growth.

The results for the corresponding ECM are shown in Table 7. Three variables have significant

effects on growth of private consumption: growth in investment expenditure, government

consumption and exports. Private investment and human capital expenditure were insignificant.

Both government investment and consumption spending have unexpected signs (negative and

positive) respectively. Exports have the expected positive sign and are significant. The overall

performance of the model is reasonable and all diagnostic tests are passed at the conventional 5%

level3. The adjustment term is significant and implies that over 80% of short term deviations from

long run equilibrium are eliminated within one year. Except for the impulse dummy (i23 = 1987),

none of the dummies (interactive or step) was found to be significant and so are not reported. We

included instability measures of several variables and found that instability in consumption

spending was the most significant in affecting growth of private consumption in the short-run as
                                                          
33  WWee  nnoottee  tthhaatt  tthhee  RREESSEETT  tteesstt  ppaasssseedd  oonnllyy  aafftteerr  iinncclluussiioonn  ooff  aann  iimmppuullssee  dduummmmyy  ffoorr  11998877  ((wwhheenn  tthheerree  wwaass  aa  ssuuddddeenn
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shown in specification Table 7.2 of Table 7. As expected, instability in consumption spending is

negative. The model was robust to the inclusion of that instability variable.

TABLE 7 ABOUT HERE

It appears that a significant share of government consumption spending impacts directly on

private consumption. This may simply reflect the fact that a large proportion of Cg goes on

wages. It could be that taxes used in financing consumption expenditure are consumption taxes,

which have a neutral effect on growth (Kneller et al, 1998). It may be a measurement problem

where the aggregation of non-productive (consumption) expenditures includes substantial

productive (investment) expenditures. The apparently negative impact of investment expenditures

(DLIg) may also be due to measurement inaccuracies, or may have been financed by distortionary

taxes. Another interpretation, consistent with the earlier findings, is that public investment has

been inefficient and unproductive.

(IV) Simultaneity between Expenditure and Growth
The above estimation and analysis assumes that all the regressors are exogenously determined, in

that government spending determines economic growth (real GDP). In practice however, GDP

may in turn determine government expenditure. In this respect, government expenditure is

endogenous. This can lead to simultaneity bias when the error term is correlated with one or more

of the explanatory variables. Most empirical studies admit the simultaneity problem in measuring

the impact of government spending on growth, but few of them account for it. We test for

Granger causality as suggested by Charemza and Dreadman (1997), by estimating an unrestricted

equation with lags of particular variables formulated individually and then test the joint

significance of each variable. We can write two equations with y and x as dependent and their

respective j lags as independent variables as follows:

t

k

j
jtj

k

j
jtjoot xyDAy ��� ���� ��

�

�

�

�

11

(C1)

t

k

j
jtj

k

j
jtjoot uyxDAx ���� ��

�

�

�

�

11

�� (C2)

Where Do denotes the deterministic (non-stochastic) variables i.e. constant and time trend and

j� , j� , and oA are parameter estimates; tu  and �t are respective error terms with all standard

assumptions. In the above framework, x does not Granger cause y if 0....21 ��� k��� .

                                                                                                                                                                                           
rriissee  iinn  pprriivvaattee  ccoonnssuummppttiioonn))..
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Similarly for equation (C2), y does not Granger cause x if none of j�  is different from zero. If

both j�  and j�  are not significantly different from zero, causality is indeterminate.  In this case,

sufficient condition for x not Granger causing y in (CI) and vice versa in (C2) is forj� and j�  to

be significantly different from zero respectively, ceteris paribus. Finally, bi-directional causality

is found when x Granger causes y and y Granger causes x. The two series x and y do not Granger

cause each other when neither of the two causes another, and when only one series causes another

we have unidirectional causality.

In general we found no evidence of bi-directional causality between expenditure (categories) and

GDP, while causality between public investment expenditure and private investment was

inconclusive. However, we found evidence for unidirectional causality between total government

expenditure and private consumption, in that total public expenditure Granger causes private

consumption, but not vice versa. The causality test results suggest that estimation of our basic

model does not suffer from simultaneity bias.

5 CONCLUSIONS
The objective of this paper was to investigate the impact of public expenditures on economic

growth using a sample of time series data on Tanzania (for 32 years). The theoretical foundation

of the study is based on Barro’s (1990) model, in which expenditure is categorised into

productive, and unproductive categories. The former is expected to be growth-promoting and the

latter growth-retarding. Building on Lin (1994) we formulated a simple growth accounting model

in which total expenditure is disaggregated into expenditure on investment, consumption and

human capital investment. We accounted for foreign aid and exports as determinants of growth.

The results are somewhat surprising. On the one hand, we found that increases in productive

(investment) expenditure were associated with lower levels of growth, and this result was robust

when modelled indirectly through its impact on private consumption. These findings are

consistent with Diamond (1989) and Devarajan, S. and S. Vinaya (1993). The negative

relationship between productive spending and economic growth suggests the inefficiency

associated with the use of public funds and public investments in Tanzania. However,

unfavourable macroeconomic conditions may have undermined the productivity of investment.

The negative association of total government spending seems to indicate the unproductive effect

of government investment spending. Increases in non productive (consumption) expenditure

tended to be associated with higher levels of private consumption, but lower levels of growth of

real GDP. This finding is consistent with Lin (1994) and supports the argument of Barro and

Sala-i-Martin (1992) that, while the impact of productive expenditure can be measured directly on
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the economy, that of non-productive expenditure is best measured indirectly (in this case through

private consumption). Expenditure on human capital appears to contribute positively to growth.

As with other empirical studies, it is difficult to draw firm conclusions regarding the impact of

government spending on growth. There are obvious problems with data inconsistency, model

miss-specification, classification of expenditure categories, and omitted factors affecting the

growth process in a particular country. Intuitively, productivity of different types of expenditures

may be judged both on how they positively enhance private investments and to what extent they

impact on private incomes and consumption. Although some expenditure may be regarded as

unproductive in theory, in practice they may affect individual incomes hence national income.

Furthermore, the pay-off from some expenditure categories to national income may take a long

time. The issue of critical importance is the appropriate size of government expenditure and its

composition. This study is only a first step in addressing the issue for Tanzania, but reveals the

difficulty in resolving what is essentially an empirical question.
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Table 1: Summary of Selected Empirical Studies
AUTHOR(S) SAMPLE METHOD EXPLANATORY

VARIABLE
RESULTS

Kneller et al
(1998)

Panel 22 OECD
(1970-95)

OLS, GLS Investment/GDP, other
and (non)productive
expenditures, other and
(non)distortionary taxes

Productive expenditure
enhances growth, but
non-productive spending
does not

Devarajan and
Vinaya (1993)

Panel of 14
developed
countries
(1970-1990)

OLS, 5-year
Moving Average

various functional types
of expenditure (health,
education, transport,
etc)

Health, transport and
communication have
significant positive
effect; education and
defence a negative
impact.

Hsieh and Lai
(1994)

Time series G7
(1885-1987)

VAR Total expenditure/GDP,
private investment/GDP

No uniform causality.
Spending affects growth
marginally. Some support
Private investment
enhances growth

Lin (1994) Panel of 62
countries:
1960-85

OLS, 2 and 3SLS Share of investment,
government expenditure
in GDP, growth rate of
labour force; exports,
foreign direct
investment share in
GDP.

Mixed results. Non-
productive spending
insignificant impact on
ADC, but significant
positive on LDC.

Barro (1991) Cross-section
(98 countries):
1960-85

OLS Government
consumption exp.

Government
consumption expenditure
has a significant negative
effect

Alexander
(1990)

13 countries
(OECD) panel
(1959-84)

OLS government
consumption
expenditure, gross fixed
capital formation,
deficits, exports,

Growth of government
spending, and inflation
have significant negative
impact on growth.

Landau
(1983), (1986)

Panel of 27
LDCs

OLS various types of
government
expenditure.

Government
consumption expenditure
a negative impact.

Kormendi and
Meguire
(1985)

Panel of 47
countries

OLS Government
consumption

government consumption
has no significant effect
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Table 2: Trends of Public Expenditures in Tanzania (period annual averages)

Period Pre-CRISIS
(1965 - 1979)

CRISIS
(1980 -85)

REFORM
(1986 - 92)

Post REFORM*
(1993 - 1997)

Total Expenditure (Bill. Tshs) 5.08 23.06 165.28 207.69

Total expenditure annual growth (%) 19.4 15.1 40.2 -10.9

Recurrent Expenditure % total. 68.0 74.9 81.6 86.9

Recurrent exp. annual growth (%) 17.8 20.1 39.3 23.5

Public Investment as % of total 40.7 48.0 45.7 24.2

Public Investment annual growth (%) 25.2 11.2 55.0 2.7

Private Investment % total 59.3 52.0 54.3 75.8

Private Investment annual growth (%) 14.6 20.4 224.4 19.1
* computed  from the Revised National Accounts of Tanzania (1986/7 - 1996/7)
Source: Bureau of statistics (relevant years) Economic Surveys; National Accounts of Tanzania
(various).

Table 3: Selected Macroeconomic Performance Indicators (1986 - 1996).

INDICATOR Pre-crisis
(1970-79)

Crisis
(1980-85)

Reform
(1986-92)

Post-reform
(1993-97)

*Real GDP growth rate 5.9 1.1 3.6 2.4
*Total Investment %GDP 20.1 14.3 22.4 21.4
Private Investment %GDP 16.2 9.5 -- 19.9
*Domestic Saving %GDP 15.2 10.5 -- 4.8
*Fiscal Deficit %GDP 10.7 11.5 -- 6.6
*Current Account balance %GDP 0.7 -5.8 -29.6 -23.0
*% growth of real Exports p.a. 0.1 -10.4 7.8 18.6
*Export/Import ratios 0.8 0.4 0.3 0.5
Total External Debt (USD bill.) -- -- 7.2 7.2
Inflation 14.0 31.0 26.5 18.7
Real exch. rate (1966=100)  Tshs/$ 70.7 45.8 106.3 392.5

* Information for 1986-1997 computed from the Revised National Accounts of Tanzania.
Sources: ESRF (1998), Quarterly Economic Reviews; Bureau of Statistics (1995); Economic
Surveys - (various years).
-- not available from the mentioned sources.
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Table 4: Unit root (ADF) test for Stationarity

(a) Unit root test (raw data)
VARIABLE t-ADF in levels t-ADF in First Difference
LIp -1.53 (-3.56) -5.20 (-4.29)***
LIg -2.78 (-3.56) -5.62 (-4.29)***
LX -0.49 (-3.56) -4.57 (-4.29)***
LHg -2.13 (-3.56) -6.98 (-4.29)***
LF -2.09 (-3.56) -5.42 (-4.29)***
LCg -3.30 (-3.56) -6.48 (-4.29)***
LY -1.03 (-3.56) -3.65 (-3.56)**
LPC -1.72 (-3.56) -5.03 (-4.29)***

(b) Unit root test (variables as shares of GDP)
VARIABLE t-ADF in levels t-ADF in First Difference
LipY -2.14 (-3.57) -5.69 (-4.29)***
LigY -2.75 (-3.57) -5.97 (-4.29)***
LXY -0.75 (-3.57) -5.45 (-4.29)***
LhgY -2.40 (-3.57) -8.80 (-4.29)***
LFY -2.05 (-3.57) -5.66 (-4.29)***
LCgY -2.46 (-3.57) -7.29 (-4.29)***
LPCY -2.98 (-3.57) -3.66 (-3.57)**
LGTY -2.02 (-3.57) -5.83 (-4.29)***

Notes: **(***) indicates significance at 5%(1%) level. Except for LY and LPC, figures in
parentheses are critical values at 5% for variables in log of levels, and at 1% for variables in first
difference. The first difference of LY  and LPC passed unit root test only at 5% level.
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Table 5: Long-run Estimates and Cointegration Tests

Dependent Variable
REGRESSORS LY (5.1.1) LY (5.1.2) LY (5.2.1) LPC (5.3.1)b

Constant 9.42
(3.99)***

6.44
(3.93)***

10.3
(3.93)***

-2.17
(-2.64)**

LIpY 0.01
(0.01)

-1.18
(-0.83)

-1.26
(-0.96)

0.10
(1.24)

LXY 5.65
(3.30)***

7.67
(5.26)***

5.26
(3.61)***

0.19
(2.64)**

LPCY 0.05
(0.02)

-0.98
(-0.31)

LGTY -3.14
(-1.71)*

LFY 0.10
(0.29)

LIgY -1.50
(-1.18)

-0.17
(-2.40)**

LCgY -4.59
(-1.73)*

0.76
(8.10)***

LHgY 3.57
(2.16)**

0.03
(0.32)

Trend 0.05
(6.46)***

0.05
(5.29)***

0.04
(7.31)***

s21 -0.24
(-1.70)*

-0.07
(-0.55)

-0.02
(-0.12)

0.01
(0.07)

i23 0.21
(1.19)*

t-ADF on RESDa 3.79 3.11 -6.16* -5.33*

Notes:
Except for residual term, *, **, *** indicate significance at 10, 5 and 1 percent
levels.
a Engle and Granger (ADF) test, where * implies existence of cointegration.
b Regressors for LPC expressed in log of levels (not shares of GDP)

Specifications:
(5.1.1) model with total government expenditure; (5.1.2) model with foreign aid.
(5.2.1) growth with disaggregated expenditures.
(5.3.1) Private Consumption with disaggregated expenditures.
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Table 6: ECM and Short-run Model of Determinants of Growth
Dependent Variable DLY

Regressors (6.1.1) (6.1.2) (6.2)
Constant 0.03

(2.09)**
-0.01

(-0.56)
0.04

(2.35)**
DLIpY -1.24

(-1.94)*
-1.32

(-1.62)
DLIpY_2 0.46

(0.49)
DLXY 1.74

(1.30)
2.08

(1.79)*
DLXY_2 3.27

(2.69)**
1.93

(1.84)*
DLGTY -2.48

(-1.90)*
DLGTY_2 -2.04

(-1.35)
DLFY_1 0.70

(3.49)***
DLCgY -3.52

(-2.31)**
DLHgY 2.08

(2.29)**
DLHgY_1 0.74

(0.78)
RESD_ 1 a -0.77

(-3.27)***
ZIG 0.50

(1.99)*
s21 Insig. 0.08

(2.72)**
Insig.

Adj.R2 0.38 0.54 0.47
Diagnostic Tests All pass at 5% level All pass at 5% level All pass at 5% level

Notes:
*, **, *** indicate significance at 10, 5 and 1 percent levels, except for residual.
a Residual of the respective estimation lagged one year (ECM term).

Specifications: Ig was included in all regressions but was not significant.
(6.1.1) model with total government expenditure; (6.1.2 model with foreign aid.
(6.2) Growth with disaggregated government expenditure
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Table 7: ECM and Short-run Model of Determinants of Private Consumption

Dependent Variable DLPC
Regressors (7.1) (7.2)
Constant 0.01

(0.55)
-0.31

(-2.30)**
DLX 0.16

(2.28)**
0.24

(3.26)***
DLIg -0.12

(-3.17)***
-0.18

(-4.18)***
DLCg 0.47

(4.20)***
9.01

(2.50)**
RESD_ 1 a -0.81

(-4.75)***
-0.93

(-5.64)***
DZCg -86.19

(-2.37)**
i23 0.31

(3.73)***
0.27

(3.42)***
Adj.R2 0.78 0.82

Diagnostic Tests All pass at 5% level All pass at 5% level

Notes:
*, **, *** indicate significance 10, 5 and 1 percent levels.
a As defined in Table 6.

Specification:
(7.1) Private Consumption with disaggregated government expenditure.
(7.2) controls for instability in consumption expenditures.


