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Fiscal Aggregates, Aid and Growth in Kenya

by

Danid M’ Amanja, Tim Lloyd and Oliver Morrissey

Abstract

Theoretica predictions and empirica evidence on the impact of foreign aid and fiscal policy on
growth are mixed. This paper examines the effect of fiscd variables (government expenditure
and revenue) and aid on growth using annua time series data for Kenya over the period 1964
— 2002. Multivariate cointegration (VAR) and vector error correction modds (VECM) are
edimated to establish both the short- and long- run relaionships between foreign ad, fiscd
variables and growth of per capitaincome. Two measures of aid are used; externa grants and
loans, and both yidd different results. Aid loans are found to have a negative impact on long
run growth whilst grants have a positive one. Government spending is found to have a positive
long-run influence on growth, and there is no evidence that taxes retard growth. The
implication for policy is that ad to Kenya could be more effective if given in form of grants,
and associated with fiscd discipline.
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1. INTRODUCTION

The last few decades have witnessed intense debate on the effectiveness of fiscd policy and
foreign ad in simulaing economic growth. The main focus has been on whether government
activity and foreign capitd inflows promote or retard economic growth. The answer, according
to neoclassical growth theory, is that both factors do not affect the steady state growth rate. In
contrast, new growth theories allow an important role for fisca policy, ad and indeed dl the
factors that promote technologica diffuson, efficiency and productivity in the growth process.
This theoreticd ambiguity is matched by the empirica evidence, with some sudies finding a
podtive asociation between government spending and growth, and others a negative
asociation. To the extent that government expenditure is productive it promotes growth, but it
Is financed by taxes that typicaly digtort incentives, and this retards growth. 1t seems likely,
then, that the net effect will vary from country to country.

There are a host of reasons why we observe conflicting results in the empirica literature.
Studies employ different measures of government size (see Peacock and Scott, 2000),
specifications and range of explanatory variables varies, the quality of data series differ and
dudies dso employ different estimation techniques. Most empiricd studies are based on
cross-country andyds, which is a limitation given the a priori expectation that coefficients
(effects of variables) will differ across countries. Where atime series gpproach has been used,
limited effort has been made to integrate short-run and long-run dynamics (Ghdli, 1998).
Furthermore, there have been few individua country studies, which from a policy point of view

could be more relevant.

This paper atempts to fill this ggp by using higtorica time series daa to invedtigate the
relationship between fisca aggregates, ad and economic growth in Kenya We use
multivariate cointegration (VAR), vector error correction modd (VECM) and impulse
response analysis with annual data for the period 1964 to 2002. Given the need to preserve
degrees of freedom, we use tota government spending and totd revenue, with two measures
of ad, grants and |loans, entered separately. In arelated paper, we decomposed revenues and
expenditures and found that government capital spending, tax and norntax revenue have
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sgnificant positive effects on per capita growth, government consumption expenditure and the
budget deficit impact negatively on growth (M’ Amanja, 2005). Most of these fisca variables

have the same sgnificance and sign in the long and short run.

The rest of the chapter is organized as follows. Section 2 briefly reviews the theoretica
underpinnings and empirica evidence of the fiscal policy—growth relationship. Methodologica
issues and the theoreticd model are covered in section 3 while section 4 examines deta and
variables. Sections 5 and 6 present empirica results and conclusions and policy implications

respectively.

2. THEORY AND EMPIRICAL EVIDENCE

The generd view amongst economists is that fiscd policy has an important role in simulaing
investment and economic growth. Under the appropriate environment and with the right
mixture of taxation and spending policies, the government can increase the quantity and
productivity of aggregate investment — human and physica capitd, research and technology -
and thus overal economic growth [Ram (1986), Barro (1990), Barro and Sda-i-Martin
(1992, 1995), Eagterly and Rebelo (1993)]. Opponents of this view argue that government
operations are inherently bureaucratic and inefficient and thus may retard rather than promote
economic growth. Taxation creates distortions in economic decison-making, resulting in sub-
optima resource dlocation and therefore stunts economic growth [Landau (1983), Levine and
Rendt (1992)]. The argument is not that government spending plays no congructive role, but
rather thet the Sze of government should be kept to aminimum.

In the theoreticd literature, there are two growth models that explicitly incorporate government
activity (see Barro and Sda-i-Martin, 1995). The fird is the growth modd with productive
government services in which the government buys a portion of the private output and uses it
to provide public services to the same private sector. Government services are assumed to be
productive public goods (implying they are nonrivd and nontexcludable). In this modd,
government influence on growth is transmitted via two channdls: the negetive effect of taxation
on incentives and the pogitive effect of public services to the private sector. An dternative
model relaxes the assumption of



nontrivary and assumes public services are subject to congestion (i.e. their consumption
diminishes as the number of users increase), but the generd treatment of the effect of

government on growth isthe same.

In any empirica tegting of this relaionship an important issue is how to measure the fiscd
variables. Barro (1990) classfies government expenditure into productive and unproductive
components. Productive expenditures are those that enter into the production function of the
private agent while the unproductive ones are those tha enter the private agent’s utility
function, such as consumption expenditure. Government taxation is categorized into
digortionary and nondistortionary. Theoreticaly, productive government expenditures and
non-digtortionary taxation are postively associated with economic growth, unproductive
government expenditures and digtortionary taxation correlate negatively with economic growth.
However, the empirica results are sengtive to the exact measures used [Barro (1990), Glomm

and Ravikumar (1997), Nijkamp and Poot (2002)].

In a developing country like Kenya, aid is an important source of revenue and will affect the
fiscal aggregates. Aid has not been incorporated into the literature on government and growth
in this context. In principle, relative to taxes, ad is a non-distortionary source of revenue, and
should therefore contribute to growth by financing productive government spending.
McGillivray and Morrissey (2000) and Osal et al (2003) have argued that the role of ad in
influencing the fisca behaviour of recipient government, though important in understanding the
ad-growth dynamics, has too often been ignored. Furthermore, they argue that the multiplier
effect associated with increased expenditure triggered by ad inflows have been largdy
overlooked in the literature. Aid is incorporated into our andysis in the spirit of models of the
fiscd effects of aid (see McGillivray and Morrissey, 2000), asit isamgor component of fisca

policy.

3. ECONOMETRIC METHOD AND MODEL

Following Osa et al (2003) we employ a vector autoregressive (VAR) modd. The VAR
gpproach offers severa advantages over the single equation approach associated with Engle
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and Granger, such as the ability to ded with several endogenous variables and cointegrating
vectors, the ability to test for weak exogeneity and parameter redtrictions, and to handle both
[(1) and I1(0) variables in one system. The VAR approach is data based and little economic
theory is imposed directly (Sms, 1980). Although the structure is atheoretical, economic
theory is often invoked to select the gppropriate normalisation and to interpret the results. The
VAR approach assumes dl vaiables in the sysem are potentialy endogenous, so each
vaiable is explained by its own lags and lagged vaues of the other variables. It also assumes
that thereisno a priori direction of causality among the variables; thisis particularly useful for
fiscd variables which are often co-determined [Charemza and Deadman (1997), Blanchard
and Perotti (1999)]. These assumptions are, however, tested.

We dart by formulating a generd VAR mode of the relationship between fisca aggregetes,
ad and economic growth. Having tested for unit roots and determined the appropriate lag
length of the endogenous variables, we test for cointegration in a multivariate framework using
Johansen's (1988) maximum likelihood procedure. To implement the Johansen method of
determining the number of cointegrating vectors, we dart by specifying a generd VAR(K) of
the following form.

X=A(L)X+v 1

Where x; isavector of endogenous fiscal and non-fiscal variables, A(L) isan n x n polynomid
matrix in the lag operator L such that Lx; = X1, and v; isavector of white noise disturbance

terms.

Conventiondly, cointegration andys's begins by ascertaining the time series properties of the
data series. Models that assume a stationary process when none exists lead to erroneous or
Spurious statistical inferences (Granger and Newbold, 1974). Choosing an gppropriate lag

length is the next step in time series modelling. Once this is established, the estimation process
passes through three ddtinct stages: (a) determination the number of cointegrating vectors ()
as proposed by Johansen and Jusdlius (1990); (b) factorisation of the impact matrix P =ab¢
in order to estimate matricesa and b ; and (¢) estimation and interpretation of the VAR modée

after cointegration is ascertained [Hamilton (1994), Johnson and DiNardo (1997)].



We egtablish, through identifying redtrictions, any structural economic relaionship explained by
the long-run mode. Redtrictions on the betas (b) help determine which variables are relevant
in the cointegrating vector(s) while regtrictions on alphas (a ) help determine which varigbles
are weakly exogenous to the system. In addition to knowing the significance of varigblesin the
cointegrating space, redrictions on b also help in the identification and thus interpretation of
the structurd modd. We use economic theory to determine which restriction(s) to impose on
each cointegrating vector [Hendry and Jusdlius (2001), Harris and Sollis (2003)].

We a0 employ impulse esponse andyss, which attempts to trace out the time paths of
various shocksin the variables contained in the VAR. To do this, the VAR isreformulated into
a vector moving average as proposed by Sims (1980). Impulse response andys's describes
the chain reaction or knock-on effects arisng from one standard perturbation in one innovation
in the system over time on dl the varigbles in the sysem assuming no other shocks hit the
sysdem thereafter (Johnston and DiNardo, 1997). Strictly, it is a cumulative error
(incorporating effects of other endogenous variables), so one cannot be certain that the
vaiable being shocked is the source of the entire impulse response. Its shortcomings
notwithstanding, impulse response andyss dlows us to study the dynamic behaviour of each
vaiable in the system by determining whether or not an exogenous shock causes short run or
long run changesin the variable of interest and aso other varigblesin the VECM.

There has been some use of impulse response analysis to study fisca behaviour in recent
years. Both orthogondised and generdlised impulse responses have been used for this
purpose. The latter does not depend on the way in which variables are ordered in the system
but the former does. For instance, Hjelm (2001) uses generdized impulse response analysis to
study how US budget deficits react to shocks in taxes, government spending and output and
found government spending shocks are permanent and tend to have negative impact on the
budget deficit in the long run. In the case of Germany, Hoppner (2001) uses impulse response
to study the effects of fiscal response on output and finds a negetive response of output to tax
shocks and a positive response to government spending shocks. Blanchard and Perotti (1999)
find amilar results for the US. Osal et al (2003) adopt this approach to assess the fiscal
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impact of ad in Ghana. It would be interesting to conduct smilar test for Kenya and examine

the dynamic interactions among our variables of interest.

Vector Error Correction Model (VECM)

According to Granger's representation theorem, if there is cointegration there must exist
Granger causdity in & least one direction and therefore one can reformulate the VAR into a
VECM in which error correction terms are included. Using the four variables of interest, i.e.
per capita income (Yp), total government spending (TEXP), totd tax revenue (TAX) and
foreign ad (AID)?, and following Johansen and Jusdius (1990), we formulate the VECM to
obtain the following system of equations.

I P
Dth = é l kn k,t-1 +§ aLsDth—s + é az,sDTEXPt—s +§ a3,sDTAXt—s +§ a4,sDA| Dt—s +ZLt

k=1 s=1 S=1 s=1 s=1
(29)
_ 8 8 & d d
DTEXR - a l kn k,t-1 +a b:LSDth—s + a bstTEXRs +a b3,s DTAXt—s +a b4,sDA|Dt— s tz 2,t
k=1 s=1 S=1 s=1 s=1
(2b)
_ 9 d & d 8
DTXR[ - a l knk,t—l +a dl,sDth—s + a dZSDTEXRs +a d3,sDTAXt— s +a d4,sDAIDt—s tz 3t
k=1 s=1 S=1 s=1 s=1
(20)
_d J . g . g . J .
DAIDt - a l kn kit-1 +aJ 1s Dth—s + aj Z,SD-I-EXR—S +aJ S,SDTAxt— S +aJ 4,sDAIDt—s tz 4t
k=1 s=1 S=1 s=1 s=1
(2d)
where ny.; represents resduas from the cointegrating equations and |  are the adjustment
coefficients while r and p are respective optima lag lengths, and z;; are errors assumed to be

white noise

Inasmuch as the VAR approach is consdered superior to the single equation estimation
procedure, it is not without problems. The gpproach has been criticised on grounds of data
mining, sometimes leading to generation of results which, though datigicaly sound, are a

variance or incompatible with economic theory. It is therefore necessary to aways invoke

1 Here, AID isageneral term used to represent either grants or loans.
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economic theory for guidance on modd specification, estimation, reduction and/or
identification and interpretation.

4. DATA AND VARIABLES

Data series used in this study are obtained from various publications of the Economic Survey,
published annualy by the government of Kenya Vaiable definitions and raw data are
presented in Tables A1 and A2 d Appendix A respectively. The four varigbles (i.e. Yp,
TEXP, TAX and AID) in our modd are in logs so that their first differences represent growth
rates. Totd government expenditure includes consumption (net of debt redemption) and
capital expenditure, while total tax revenue includes direct and indirect tax revenue, thus
excludes non-tax revenue. There are two measures of foreign aid that we use in this study:
externd grants (GRANT) and net externd loans (LOAN). In a related study, we focused on
growth effects of various fiscd varidbles with the implicit assumption of one endogenous
dependent variable, but in this paper we consder the dynamic interactions of the fiscal system.
Thus, we include total spending and tax revenues and separate aid, but omit the deficit so as
not to estimeate an identity.

On average, the levd of totd government expenditure excluding debt repayments for the
period 1964 - 2002 is 25% of GDP while tax revenue (direct and indirect) accounts for 21%
of GDP over the sample period. Grants and loans congtitute only about 1% and 2% of GDP
respectively as a period average. This is much lower than what is reported in externd data
sources such as OECD/DAC data set. We however gtick to the Kenyan data because thisis
the data upon which financid and economic planning is based by the Kenyan policy makers
(i.e. as reveded by the government’'s own budget data). Most of what is reflected in the
OECD/DAC data represents commitment and not what is actualy released to the recipient
country. Besides, part of it goes to non-governmenta organisations and therefore their figures
are bound to be higher than what is reflected in officid government books. Figure 1 below
shows the trend of the two fisca and aid? variables for Kenyafor the period 1964 — 2002.

2 AID infigure 1 isthe sum of grants and net loans (GRANT + LOAN).



Figure 1: Trendsin Fiscal Aggregates and Aid, 1964 — 2002
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It is evident that expenditure and revenue have been moving together over the period up to the
early 1990s3. Although the relationship gppears different during the 1992-2002 period, tests
revealed no evidence of structurd bresks. Aid loans appear more voldtile than grants. Such
volatility is symptomatic of the ungtable relationship between donors and the government, in
which the government backtracks on agreed donor conditionalities whenever the economy
peaks only to go back to donors when the economy begins to wobble. This ‘cycling’ with
donors has characterised the Kenyan economy since the advent of structurd adjustment
programmes in early 1980s, and islikdly to diminish the effectiveness of foreign aid.

3 The trend would have been quite different in the 1990s had debt redemption been included as part of
expenditure. This period has witnessed a sharp increase in the level of stock of public debt. In fact, net foreign
loans (LOAN) have been negative for most of the 1990s.



5 EMPIRICAL RESULTS

The literature of the fisca impact of ad (e.g. McGillivray and Morrissey, 2000) demonstrates
that one is essentidly estimating a form of Smultaneous rdaionship. In the traditiond
approach, a reduced form equation is estimated. In using the VAR approach, this reduced
form representetion is achieved by assuming one cointegrating vector linking the fisca
vaiables, usng theory to guide any redrictions in interpreting the VAR (see O et al.,
2003). This gpproach redtricts atention to the fiscd variables only; therefore one cointegrating
vector isjudtified. Our andyssfor Kenya goes a step further, in dso considering the additiona
link to growth. This suggests the posshbility of more than one cointegrating vector, as in
principd one has a Smultaneous equation system with one relaionship between the fiscd
variables, and then a relationship between the fisca variables and growth. In a related study,
M’ Amanja (2005) demonstrates that not al fiscd variables impact on growth, suggesting that
not al fiscd varidbles will be cointegrated with growth (i.e. zero redtrictions will hold for

some).

Economic theory is of little guidance for the precise form of the model. The empirica growth
models are essentialy reduced forms, often (in the Burnsde and Dollar (1997) specification)
including aid and a fiscd variable (typicaly the budget deficit and/or consumption spending)
but ignoring the inter-relationship between aid and fiscd variables. Thus, we employ an
empiricad gpproach that alows and tests for the possibility of more than one cointegrating

vector, and follow the cointegrating VAR methodology of Johansen and Jusdlius (1990) and
Jusdius (2002). The theoretical concerns outlined above fcilitate the interpretation of more
than one cointegrating vector if that iswhat we find, dthough they only provide guidance to the
specification of each vector. Asiswel known, many variables impact on growth and we are
only consdering a sub-set of variables. Consequently, athough our ‘fisca representation’ is
complete (the budget varidbles are dl included, with an omission to avoid estimating an
identity), the growth equation is incomplete (in the sense that our model does not capture all

the relevant determinants of growth). Thisis an inevitable limitation of Sngle country time series
andyss of growth. However, our concern is not with identifying the determinants of growth,
rather it iswith identifying the fiscal impact of aid and how this relates to growth.
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A further problem arises because ad is of different forms, specifically grants and loans, and
these need not have identicd effects on fiscd behaviour. Specificdly, grants have no
implications in terms of future repayment, whilst one could expect that governments would be
willing to accept any grants offered (and adjust the budget accordingly), whereas they would
be less willing to accept dl loans offered (until they know the money is needed). This presents
problems for esimation: dthough we have ardatively long data series by developing country
dandards, it is a short series by the standards of estimating a VAR system. Degrees of
freedom congraints require us to keep the number of fiscd variables included to a minimum.
As previoudy mentioned, we will run the VAR with both types of ad, and one with totd aid
(grants plus loans), where the latter will be treated as a specia case of the former. If indeed,
datigticd tests reved that the two have different effects on growth, then it is erroneous, as has
been the case in much of the exigting literature, to use either grants or loans to proxy for tota
foreign ad. Conversdy, if the two have amilar growth effects, then adding them up into an
aggregate variable is wdl-founded.

Econometric issues in repect of time series properties of the data series, choice lag length as
well as cointegration and related andysis are covered in Appendix B. Test results summarised
in Table B1 of Appendix B provides evidence tha al the variables used in this sudy are
integrated of order one, i.e. I(1), implying that each data seriesis (1) in levelsand 1(0) in first
differences. Having established this, we then conducted tests for selection of gppropriate lag
length, and settled for two lags. This was then followed by the determination of cointegration
amongs the variables. Following the preceding discusson, we estimated two variants of the
VAR modd: one in which both forms of aid were aggregated into a single variable and another
in which the two were entered separately. The objective, as Sated earlier, was to investigate
whether or not grants and loans have differentid effects on growth.

We started by estimating a disaggregated model with the two aid mesasures entered separately.
Results were then used to test for the grants-loans equdity. The null of same growth effects
was rgjected by the likelihood ratio (LR) test?, implying thet it is erroneous to aggregete the
two to proxy for foreign aid. To demongtrate that ignoring such tests can produce mideading

4 LR test of restrictions: c?(1) = 4.7165[0.0299]*
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estimates, we estimated an aggregate model in which grants and loans were aggregated and
results corroborated with our hypothess that estimated coefficients are quite different (see
Appendix B3 for details). Consequently, we estimated amode! in which grants and loans were
entered separately. Cointegration test was then conducted using the Johansen’ s trace and max
test datigtics (Table B2). From theory, and following our previous discussion, we expect two
long-run relaions describing the output and the fiscd relations respectively. Besdes economic
theory, the possibility of two cointegrating relationships was supported by interpreting the tests
and aso by using other criteria such as plots of possible cointegrating vectors and the number
of sgnificant columns of the estimated adjustment coefficients of the estimated modd (Hendry
and Jusdius, 2001). We therefore settled for two cointegrating vectors for subsequent

anayses.

I dentification of Long Run Model

The Johansen's reduced rank procedure enables us to establish the number of unique
cointegrating vectors spanning the cointegrating space. We must therefore impose gppropriate
restrictions and normdisations on the bs to be able to unearth and interpret the underlying
economic or sructura model [Johansen (1995), Hendry and Jusdlius (2001)]. Accordingly,
with two cointegrating vectors, we need to impose two redtrictions and two normalisations so
as to exactly identify the long run modd. Once thisis done, test of over-identifying restrictions
can then be conducted.

Although in generd taxes are believed to ditort incentives (returns on factor incomes) and thus
discourage investment and growth, Miles-Ferretti and Roubini (1995) have argued that in a
gtuation where the government is free to borrow and lend, taxes may have zero long run effect
on growth. In such a case, the government effect on long-run growth is through expenditure,
and taxes have no or margina impact. For the growth relation in the first cointegrating vector,
we therefore normalise on output and put a zero redtriction on tax revenue. For the fisca

relation represented by the second cointegrating vector, we may exclude output as our interest
is to investigate the relationship between aid, taxes and expenditure. In this case, normdisation

iIson aid and a zero redtriction isimposed on output.
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Theresultsarereported in Table 1 below.

Table 1: Long Run Modd with Grants (and corresponding a s)

Variable Vectorl (b1) Vector2 ((b2) al az2

Yp 1.0000 0.0000 -0.3434 6.0227
TEXP -0.3945 -3.9763 0.1996 -0.0174
TAX 0.0000 2.2883 0.3625 -0.0243
GRANT  -0.0207 0.0361 3.4369 -0.5911
LOAN 0.0981 1.0000 -0.8151 -0.3688

Note: al corresponds with vector 1 and the bolded coefficient represents the error correction term for

this vector. Smilarly, a2 corresponds to vector 2 and its error correction term is shown in bold (-
0.3688).

These results show that both vectors are error correcting (both have negative and significant
eror correction terms), confirming that they are cointegrating vectors. Normalisation and
imposition of restrictions must be done in a way ta makes both economic and statistical
sense (Jusdius, 2002). When over-identifying restrictions were imposed and tested, results
ether falled to make economic sense or were satisticaly rgected by the likelihood ratio test.
We therefore adopted the just-identified modd for further analysis. This outcome was dso
vaidated by the variable excluson test as shown in Table 2 below.

Table2: Exclusonteston bs

Ho: Coefficient iszero (b; = 0)
. Output Vector Fiscal Vector

Variable (1) Pvaue | c’(1) PValue
Output (Yp) | ===== | === | ==
Expenditure (TEXP) 3.2178 [0.0728] 8.7308 [0.0031]
Revenue (TAX) | ---—- | ----- 6.3044 [0.0428]
Foreign aid(GRANT) 0.9708 [0.3245] 0.0818 [0.7749]
Foreign aid(LOAN) 2.6950 [01007) | ----- | -----

Note: Figures in square brackets are p-values that indicate the level at which the null hypothesis that b
are zero can be rejected. Both expenditure and foreign loans appear important (at 10% significant
level) in the first cointegrating vector whilst expenditure and tax revenue are significant in the second
cointegrating relation.
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The excluson tests srongly rgect the null of non-significance of variables except that of ad
grants which appeared inggnificant in both the output and fiscd vectors. This contradicts
results observed when significance of the aid grants coefficient is tested using the t-test which
suggests the coefficient is significant in the output vector. In contradt, exclusion tests as well as
t-test Satidtics indicate that expenditure, tax revenue and foreign loans are sgnificant in the
cointegrating relaions. Given the theoretica importance of our variables in explaining growth,
we include dl the four varidbles in the long run relaionships. The two long run relaions can be

summarised in the following equations (t-statistics are in parentheses).

Output relation

Y p=0.39TEXP+0.02GRANT-0.10L OAN A3)
(6.15) (2.19) (-6.40)

Fiscal relation

LOAN=3.98TEXP-2.29TAX-0.04GRANT 4
(7.92)  (-5.95) (-0.45)

Aid loans exhibit a strong negative corrdation with output in the long run, dthough expenditure
and ad grants have dgnificant postive effects (equation 3). As we conjecture that the
government seeks ad loans in the face of afiscd deficit, this is conggtent with observing a
negaive effect of deficits on long-run income. Equation (4) supports the conjecture as
expenditure has a poditive effect on loans while tax revenue has a negative effect. Furthermore,
the coefficient on TEXP is much higher than that on TAX, implying that the responsveness of
loans to spending is greater than the responsiveness to tax revenue. Aid grants have a negative

but inggnificant relaionship with aid loans.

One consgtent result is the podtive sign of the coefficient on government spending, implying
that government spending contributes to growth in the long run. No distinction is made
between investment and recurrent expenditure. However, as the former is afar lower share of
spending than the latter, the presumption must be that recurrent spending contributes to per
capita output (and, at least, does not retard growth). It is dso worth noting that tests judtify
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exduding tax from the long-run output modd, implying that taxes have no negative impact on
per capitaincome.

The results for ad are less clear, as they depend on the measure used. Grants appear
beneficid, as they have a pogitive effect on income (output). As grants do not generate future
interest payments, they are not associated with increased spending. The weak sgnificance of
grants may be reflecting their low vaue throughout the study period. The effect of aid loansis
more of a concern. The results suggest that loans subgtitute for domestic tax effort to finance a
fiscd deficit, and are therefore negatively associated with output. There exidts an inverse
relationship between aid loans and aid grants. The results indicate thet if donors increase grants
to Kenya, loans could decline. The overdl effect is that ad in Kenya fosters more aid
dependence. This supports the finding of Remmer (2004) who, using a sample of 120 low and
medium income countries for the period 1970 — 1999, found a positive reationship between

ad and government spending and a negative one between government revenue and aid.

I mpulse Response Analysis of the Long Run Model

To messure the effect of one standard error shock to the j™ equation at time t on expected
vaues of x a time t+1, we employ the generdised impulse response function (which is
invariant to the ordering of variables in the VAR). This takes full account of historical patterns
of the corrdation of shocks (Pesaran and Pesaran, 1998). Another advantage of the
generdisad response function is that it handles a system of endogenous variables whereby they
have contemporaneous effects on each other (Hjelm, 2001). Our main interest here is to
determine how the economy reacts to various shocks in the variables. For example, due to the
recent change of government in Kenya®, donors have pledged unprecedented amounts of
financid resources for various development activities in the economy. It would be interesting to

investigate how such ahuge

5 In the genera elections of December 2002, the political party that had been in power since independence was
defeated by a coalition of opposition parties. This generated high hopes and expectations of better fiscal
management both domestically and internationally (especially among donors).
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injection of externd funding (aid) might impact on long run growth. We base our impulse
reponse andysis on the definition of ad as net externa loans (as this was condgtently

sgnificant).

In the following section, we andyse the effect of shocks on the cointegrating vectors starting
with the sysem-wide shocks and later with shocks in specific variables. Persstence profiles of

the two cointegrating vectors arisng from economy-wide shocks are illustrated in Figure 26
below.

Figure 2: Effect of systemwide shocksto cointegrating vectors

Persistence Profile of the effect of a system-wide shock to CV'(s)
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As can be seen from these profiles, the two cointegrating vectors converge to their long run
equilibria within ten years. For both vectors, the impact or immediate response to the system-
wide shocks is unity and postive. However, the output-expenditure relation (CV1) converges
dightly faster than the fiscal rdation (CV2). There is abit of overshooting on the fisca vector
reflected by alarge jump in the first three years of the shock. Thus a system-wide shock to the

€conomy seems not to persst into the long run.
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Effects of Variable/Equation specific shocks on cointegrating vectors

Figures 3 and 4 show the nature of responses of the two cointegrating vectors to shocksin the

equation for government expenditure and foreign loans.

Figure 3. Effects of Government expenditure

Generalized Impulse Response(s) to one S.E. shock in the equation
for TEXP
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When the shock emanates from government expenditure, the two vectors take less than 15
years to revert to their long run equilibria. We note that expenditure has a postive impact on
output until it levels off after 10 years. Although both vectors start below their long run
equilibriums on impact, their response to an expenditure shock is positive but dies out within 7
years for the output vector and about 15 years for the fiscal vector.

6 Impulse response functions are generated by Microfit econometric software version 4.0.
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Figure 4. Effects of Aid Loans Shocks on the Cointegrating vectors

Generalized Impulse Response(s) to one S.E. shock in the equation
for LOAN
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If there is a one standard error shock in loans, the effect on the output vector dies out after
seven years, while the effect on the fiscal vector disspates after 15 years. Within the first two
years, the shock on ad loans has a positive impact on both vectors. As can be seen in Figure
4 above, an ad shock has a higher impact on the fiscal vector, so it takes longer to get back to
equilibrium. The same picture emerges when externd grants are shocked (see figure B4.1:

Appendix B4).

From the above impulse responses of the cointegrating vectors to ether system-wide or
specific varigble shocks, it is evident that their time paths converge to the long run equilibrium
in agpace of at most 20 years. Although the nature of this convergence is procyclical in some
cases, there is no testimony of explosive responses. These findings suggest that our estimated
model is gable (which confirms the earlier diagnogtic tests). However, these responses, as
discussed earlier, should be interpreted with caution because the shocks could be cumulative
and not necessarily from the shocked variabl(s).
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Effects of a Shock in an Equation on Variables
Figures 5 and 6 below describe the nature of responses of variables to shocks in expenditure

and externd loans respectively. In figure 5, focus is on the upper two graphs which represent

responses of loans and grants in that order.

Figure 5: Effects of expenditure shock on other variables

Generalized Impulse Response(s) to one S.E. shock in the equation
for TEXP
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The mgor effect of a shock to expenditure is on ad loans, which rises congderably and
remans & higher equilibrium leve theredfter. This illugrates the undelying reaionship
whereby aid loans are required to meet expenditure shocks. It appears a shock in the
expenditure equation triggers explosve responses on itsdf and the aid variables but very little
effect on tax revenue and output. If we take the difference between spending and tax revenue
responses as representing budget deficits, then an expenditure shock crestes persstent deficits
both in the short- and long-run. This aso underscores the fact that in view of Kenya s narrow
tax base, tax revenues cannot respond adequately to match an expenditure shock, hence

recourse to externa borrowing by the government.
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Figure 6: Effect of a shock in Aid Loans on selected Variables

Generalized Impulse Response(s) to one S.E. shock in the equation
for LOAN
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A shock to aid loans seems to have a permanent negative effect on the fiscal variables and per
capita income. The responses of dl the variables except expenditure have negative impact
response. After the initid positive response, expenditure falls to zero within a year and then
dabilises below its long run equilibrium after 10 years. Thus assuming the shock to the
economy are soldy caused by disturbances in ad loans, then our results suggest that an
expected increase in ad loans leads to increased expenditure initialy before fdling theresfter.
The immediate impact of a shock in ad loans to tax revenue is negative and remains so
throughout the smulation period, but with some voldility within the firs 10 years before
gabiliang thereafter. The finding is consstent with earlier results that ad loans reduce tax
effort. Andlogoudy, the effect of a one standard error shock in ad loans on per capitaincome
hes a negdtive initid effect and remains below zero for the entire period. Comparatively,
shocks in ad loans have higher impact on expenditure and tax revenue than on income — a fact
confirmed by the magnitudes of estimated coefficients found in the long run modd discussed

ealier.

We may therefore conclude that the impulse response analysis of shocks in aid loans on fisca
variables is in tandem with earier finding in which loans subdtitute for tax effort while
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encouraging expenditure. There is arise in output in the first 3 years of the shock in ad loans
but fals thereafter. In contrast, shocks in ad grants have an overdl postive effect on per

capita output (see figure b4.2: Appendix B4). The response of tax revenue to a shock in

grants is higher than that of expenditure implying that it generates a budget surplus, confirming
the fact that grants are associated with increased tax effort and reduced expenditure — both of
which are important for growth. The amulation illustrates that while ad loans have negative
effect on growth, a pogtive one is observed in the case of aid grants. One implication is that if

donors are to increase aid to Kenya under the new democraticaly eected government, Kenya
would derive greater benefit from grants than from loans (assuming the hitoric rdationships
modelled here represent what would happen).

Vector Error Correction Model (VECM)

To capture the short run dynamics of the modd, a VECM was formulated based on the
identified long run relationships. Error correction terms, ECT1,.; and ECT2.,, from the two
cointegrating relations are included to capture the speed of adjustment to a disturbance in the
long run equilibrium in respective vectors. The presence of cointegrating relationships in the
long run modd impliesthat dl termsin the VECM are sationary and therefore conventiond t-
datistics can be used to evaluate the modd . Results of the over-parameterised short run model
are given in Appendix B5 while those of the parsmonious short run modd are summarised in
Table 3 below.



Table 3: Parsmonious Short Run Modd
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Variable | Equation1 | Equation2 | Equation3 | Equation 4 Equation 5
OYp) | OTEXP) | (DTAX) | (DGRANT) | (DLOAN)
20.002 0.002 1453 182
CONSTANT | 154 (-0.19) 0.22) (-3.24) (6.08)
(-4.76)
0.72 0.74 225
DYpt-1
Pt (1.90) (2.52) (2.38)
DTEXPt_l -0-38 -3-15 -1-21
(-2.85) (-3.80) (-2.32)
DTAX(A 0.53 3.05 278
0.14 0.28 (3.36) (3.27) (4.39)
(2.57) (1.65)
DGRANTt-1
-0.03
(-3.18)
DLOANTt-1
0.03 0.48 0.51
(2.65) (2.76) (4.78)
ECM1t-1
-0.36 2,95
(-4.78) (2.78)
ECM2t-1
0.02 .0.62 -0.39
(2.60) (-5.39) (-5.95)

* t-statistics are in brackets.

Multivariate diagnostics

Log-Likelihood 507.78
Vector Portmanteau(5) 131.91
Vector EGE-AR test: F(50,85) =0.8363[0.7513]

Vector Normality test  Chi*2(10) = 8.3400 [0.5957]
Vector hetero test F(210,29) =0.4383[1.0000]
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Although in the parsmonious modd the likelihood ratio test did not reject further reduction, we
could not continue the reduction process because most of the coefficients were significant.
Therefore results contained in Table 3 above are used for interpreting the short run modd.

The only factors that seem to matter for output in the short run are lagged vaues of tax
revenue, foreign grants, loans and the disequilibrium from the two cointegrating vectors. Tax
revenue and externa loans have, in the short run, beneficia effects on growth, but past grants
have a negative one, which is surprising because one would expect grants to have a beneficid
effect on growth in the short run as well as in the long run. Grants do not require any future
repayment and therefore should serve as non-digtortionary way of financing expenditure and
thus resulting in a pogtive relationship with output. The negetive effect of grants on growth in
the short run could be reflecting the adverse effects of donor conditiondities which require the
government to meet ‘counterpart’ spending to maich given grants. However, owing to
budgetary condraints facing most government in the developing countries, such requirement
may lead to domestic borrowing, which in turn triggers some adverse knock-on effectsin the
economy. On the other hand, results for tax revenue taly with results we found in a related
sudy where it was postive both in the long- and short- run (M’ Amanja, 2005). While external
grants possess a negative sign in the short run, externa |oans gppear to have the opposite sign,
implying thet loans are beneficia to growth in the short run. The eror correction term
possesses the gppropriate sign and is significant.

In the expenditure equation, only income and to a lesser extent tax revenue appear to matter
for short run growth of expenditure, both of which have positive association with expenditure.
According to our results, a 10% change in income and tax revenue led to 0.72% and 0.28%
rise in growth rate of expenditure respectively. The tax and spend hypothesis seem to hold
here. In the short-run, increases in tax revenue permit increased spending. The result is
conggtent with our interpretation of the long-run: it is when tax revenue is insufficient to fund
expenditure that aid is required.

The results for the tax eguation are not eesly interpreted for expenditure. Contrary to
expectation, expenditure has a negetive correlation with growth of tax revenue. It could be the
casethat it isonly current expenditure that has a postive association with growth of current tax



23

revenue, and not past expenditure. Changes in income and tax revenue, as expected, have
positive correlation with growth of current tax revenue. In the equation for grants, results
reved that changes in expenditure have inverse relation with growth of current ad grants,
meaning that donors reduce funding with increased government spending. Conversdly, changes
in tax revenue have a postive association with growth of current grant, which reinforces the
observation that grants in Kenya are associated with increased tax effort. There is aso a
pogtive relationship between loans and grants reflecting the possibility that ad is given in
‘packages comprising grants and loans.

In the equation for loans, we found that growth of lagged income, expenditure, tax revenue
and loans ae dl sgnificant determinants of growth of loans in the short run. The postive
rel ationship between income and loans can be interpreted to mean that in the short run, growth
permits taking new loans. Similarly, if tax revenue is risng the ability to service loans is
sronger. The negative coefficient on lagged spending suggests cyclicd behaviour: loans are
taken to meet a deficit, then subsequently loans are lower (thus, when expenditure increases
the deficit requires aloan and subsequently new loans are lower). The positive coefficient on
lagged loans suggests that 1oans are dishursed over more than one year (as also suggested in
the impulse response andysis). The error correction term from the fiscal relation possesses the
right 9gn and is sgnificant, implying cointegration and aso judtifies our choice of loans for
normalisation.

6 CONCLUSIONSAND IMPLICATIONS

We have employed time series econometric techniques to investigate the rel ationships between
fiscd aggregates, aid and growth in Kenya. Government spending agppears to have sgnificant
beneficid effects on growth in Kenya Tax revenue has no dgnificant direct influence on
growth, but may have an indirect effect through government expenditure. The effect of aid
depends on whether one considers grants or loans. Grants appear to have a positive effect on
growth in the long run. However, loans appear to subgtitute for taxes and finance fisca deficits,
and therefore have a negative effect on growth in the long run.
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We draw three implications. Firgt, noting that the measure used did not distinguish between
capital and recurrent expenditure, the evidence suggests that government spending in its totaity
has contributed to per capita income and growth in Kenya. It cannot be presumed that thisis
an effect of government investment only, as recurrent spending (such as on wages or socid
sectors) can aso contribute to income (see Kweka and Morrissey, 2000, for Tanzania). A
policy recommendation is that there is need to re-examine the composition of government
expenditure with a view to assessing the contribution of its components to efficiency and re-
directing it to growth promoting activities. Second, there is no evidence that the distortions
associated with domestic taxes have retarded growth; tax revenue did not appear to influence
income directly in the long run.

Third, there are implications for aid. In Kenya, it gppears that expenditure and tax revenues
are in effect beyond the direct control of government, so ad is the indrument they adjust to
meet fiscd deficits. The results suggest that the government takes out aid loans when thereisa
deficit to finance, and consequently aid loans are negatively associated with growth. Aid
grants, on the other hand, are pogtively associated with growth; dthough the grants may aso
be used to fund a deficit, they incur no future repayment obligations and therefore do not
retard long run income. In generd, aid has been used largdly as a borrowing instrument to
subdtitute for tax effort. This undermines the effectiveness of ad in promoting growth. Aid to
Kenya could be more effective if given in the form of grants, and associated with fiscd

discipline
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APPENDIX A: VARIABLE DEFINITIONS AND RAW DATA
Table Al: Variable definitions/descriptions

(1) Non-fiscd
NY Nomina GDP at factor cost as reported in Al varigbles are expressed as
various publications of the Economic atiosof NY
Survey (Government of Kenya)
Y Red Gross Domestic Product (GDP) in The splicing converted data
constant 1982 prices’. into continuous series in
constant 1982 prices.
Yp Red per cepita GDP a factor cost Red GDP divided by totd
expressed in constant 1982 prices. popul ation. Where
applicable, used as
dependent variable to proxy
for redl output growth.
GRANT Nomind receipts from abroad in form of Pogtive or negative
grants expressed as shares in nomind GDP depending on its usage by
NY) the government and on
existence of other
supporting policies.
LOAN Net extena loans to the government Pogtive or negative
(inflows minus outflows). depending on other factors.
2
Fiscal
TEXP Totad government expenditure (net of debt Can be positive or negative
redemption) = recurrent expenditure plus depending on its
development/capital expenditure compostion.  Pogtive  if
sending on  productive
activities negeative
otherwise.
TAX Totd tax revenue includes direct & Podtive or negative, but
indirect tax revenue mainly negative.

Note:- All these variables except AENR were expressed as shares in GDP and then
their logs taken.

7 Real GDP series for 1964-1972 were in constant 1964 prices whilst the series for 1972 — 2002 were in constant
1982 prices. To splice the two series we had to calculate ratios for an overlapping year and multiply them by
these ratios to generate continuous series expressed in one base year (constant 1982 prices).




Table A2: Raw Data in percentage shares of GDP

YEAR TEXP TAX  GRANT LOAN
1964 16.4 11.0 34 3.3
1965 181 12.8 2.3 31
1966 17.3 12.9 11 2.3
1967 18.6 141 0.7 2.0
1968 19.9 145 0.3 1.7
1969 211 151 0.3 19
1970 234 16.5 0.2 21
1971 259 17.7 0.2 2.0
1972 255 16.9 0.2 2.7
1973 253 18.3 0.3 2.6
1974 26.1 19.9 0.7 19
1975 27.4 19.6 0.7 29
1976 26.5 18.8 0.7 2.8
1977 26.2 19.8 0.6 2.2
1978 31.0 22.3 0.6 29
1979 32.1 23.0 0.8 3.3
1980 33.2 24.4 0.8 4.4
1981 33.2 24.2 0.7 54
1982 29.6 22.8 1.2 5.8
1983 26.4 22.0 15 3.3
1984 29.3 21.9 16 0.8
1985 28.5 221 14 -0.8
1986 27.1 22.6 11 -0.9
1987 28.5 23.9 2.0 0.6
1988 27.9 239 2.7 21
1989 27.6 23.2 2.7 34
1990 28.0 22.8 2.5 29
1991 27.0 24.0 2.3 11
1992 24.2 24.3 29 14
1993 237 27.4 3.2 0.9
1994 25.2 29.9 3.3 -0.5
1995 26.5 294 24 -0.3
1996 26.1 28.1 13 -0.8
1997 24.0 25.6 10 -1.3
1998 234 25.6 0.9 -2.0
1999 22.2 245 0.7 -2.0
2000 238 23.6 1.0 -1.8
2001 23.9 21.3 0.9 -1.7
2002 24.6 20.7 12 -1.5

AVERAGE 255 21.3 13 15

29
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APPENDIX B: UNIT ROOTS, LAG LENGTH AND
COINTEGRATION TESTS

Appendix B1: Unit Roots and choice of Lag Length

When dealing with macroeconomic time series data, as we do here, the first step in

cointegration analysis is to determine the order of integration or non-stationarity properties

of the series. If a vector v, isintegrated of arder d (i.e. y;, ~ 1(d)), then the varidblesin y;

need to be differenced d times to induce Sationarity. In this sudy, we employed the widdy

used Dickey-Fuller (DF) or its augmented version, the Augmented Dickey-Fuller (ADF)

test which takes the following form.

Dy=a+ bT + (o V21 + 5 di Dy, + (2]
i=1

(B1)

Where a is an intercept term, b and g are coefficients of time trend and level of lagged

dependent variable respectivey, while e; are white noise resduds, p is the number of lags

required to produce resduds that are datidicaly white noise by correcting for any

autocorrelation. Test datistics for non-dationary series do not follow conventiona t-

digribution, thus the relevant critical values are obtained from Dickey-Fuller tables (1981)

and MacKinnon tables (1991). Under the ADF test, the null hypothesis is that the true

vaues of the coefficients are zero (unit roots) which would be regjected if computed t-ratios

are larger than their criticd vaues.

In addition to testing for unit roots, it is gppropriate to dso test whether the data generating
process (DGP) is characterized by non-dationarity with or without a drift and/or a linear
determinigtic and/or stochadtic trend. To do this, ageneral ADF equetion given in (Equation B1)
above is edimated and the sgnificance of ther coefficients tested. The criticad vaues for these
tests are also non-standard. They include the non-standard F-datistics denoted by f ;. To test
the joint hypotheses of unit roots and time trend, the null hypothessisH: b =g=0(.e. f3—
test) againg the dternative of time trend and non-dationarity. If g=1,a * Oandb =0, then y;
Is integrated of order one and is arandom wak with a drift. However,if a =b 1 Oandg=1,

then y, isintegrated of order one and is arandom wak with a drift and determinitic time trend.
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If f 3 (cacutaed) < T 3 (citica), We rgject the null and conclude that y; has atime trend. The other joint
test isthat of the significance or otherwise of the congtant term, time trend, and non-dtationarity.
That IS, H:a = b = g= 0 (I .e. fz —teg) If fz (calculated) < f 2 (critical)s then the null is rqe:taj

meaning that y; has a non-zero drift term (Harris, 1995).

The choice of appropriate lag length is an important aspect in time series cointegration analyss.
The length should be long enough to yied white noise resduds and short enough to preserve
degrees of freedom. In our case, we started by edimating a modd with 5 lags and then
sequentidly reduced them by examining the sgnificance of different lags using the joint F-test
ddtidtic. In each round, the highest inggnificant lag was dropped until a sgnificant lag was
reached. In our case, this occurred with a lag length of two. We therefore estimated a VAR
modd with two lags. Table B1 below reports results of the ADF test statistics for unit roots
and determinigtic tests.

Table B1: DF/ADF testsfor unit rootsand timetrend (Levelsand first differences)

p
ADF Model: DYt=a + bT+ gY.s + édiDYt_i

i=1
VARIABLE IN LEVELS FIRST
DIFFERENCES
Ho: g=0 |(-f|(;?:sgt=0 :Z?{e;) g0 Lag length [Inference Ho: =0 Inference

Ypt -2.08 5.289 4.607 0 1(2) -5.383** 1(0)
(-353) (6.73) (5.13)

TEXP; 2.21 4,870 3.658 0 1(2) -5.260 1(0)
(-353) (6.73) (5.13)

TAX; -1.06 5.003 3.337 0 1(2) -4.647** 1(0)
(353 (6.73) (5.13

GRANT, -3.12 5.003 3.337 1 (D) -3.658** 1(0)
(3.53) (6.73) (5.13)

L OAN; -3.08 4776 3.302 1 () |-3.757@** 1(0)
(-3.53) (6.73) (5.13)

Note: Unit roots test statistics are generated from PcGive version 10.1. Critical values for ADF-test
are simulated from MacKinnon (1991) tables and their values at 5% significance level are givenin
parentheses. Simulation of the critical values are based on the formula C(p) = fy + f,T >+ f,T 2
given in Harris (1995: 158). The simulated critical values for the f; tests at 1% and 10% significance
levels are —4.22 and 3.20 respectively. In the above table, ** indicate significance at 5% significance
level.
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Appendix B2: Cointegration Test for the Disaggregated Model

A disaggregated modd with two lags was edtimated and tested for cointegration using
Johansen’'s maximum likelihood test. Table B2 below presents results of the cointegration tests
based on the trace and max test Satistics.

Table B2: Test Statisticsfor Cointegrating rank for the Disaggr egate M odel

Rank Null Alt. | t1ae [Prob] | 1rae (T-nm) Null Alt. I yax [Prob] | max (T-

nm)

0 r=0 r*1 86.67[0.001]** 63.24[0.149] r=0 r=1 38.15[0.011]* 27.84[0.228]
1 £l r°2 4852[0.042]* 35.40[0.432] rEl r=2 24.14[0.131] 17.61[0.539]
2r£2 #3 24.38[0.191]* 17.79[0.591] rE2 r=3 13.06[0.461] 9.53[0.787]
3 r£3 34 11.32[0.196]  8.26[0.446] r£3 r=4 7.46[0.445] 5.45[0.689]
4 r£4 r=5 3.85[0.050]*  2.81[0.094] rf4 r=5 3.85[0.050]* 2.81[0.094]

Reaults of the trace and max tests are conflicting (both adjusted for smdl sample sze and the
unadjusted). The trace unadjusted test indicates at least two cointegrating vectors, but the max
test a least one cointegrating vector. Consequently, there is need to evoke other criteria for
determining the number of cointegrating vectors. A visud ingpection of the plots of corresponding
cointegrating vectors (presented in figures B1.1 — B1.4 below) reved aclearly stationary relation
for the output vector, two borderline cases for the expenditure and aid vectors, and a clearly non
dationary vector for tax revenue). As pointed out at the beginning of section 5, economic theory
alows posshility of two long run relations describing the output-expenditure equilibrium and the
fiscd relation. This theoretica expectation largely agrees with the outcome of the trace test and
plots of cointegrating vectors. Consequently, we assume two cointegrating relaionships for
subsequent andysis.



Figure B1l: Graphical representations of cointegrating betas (b s)

FigureBl1.1 Output Relationship
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Expenditure Relationship
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FigureB1.3

Tax revenue Relationship
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Note: For each set of plots, we consider the second which nets out short run
dynamics. From the above graphs, the set representing the tax revenue relationship is
clearly non-stationary (not cointegrated). The output graph appears stationary while
the remaining two are borderline cases. As theory suggests two possible long run
relationships, we take two as the rank of the P matrix i.e. we have two cointegrating

vectors.
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Appendix B3: Aggregate Model
An aggregate modd was estimated that included both grants and loans as one variable (which
we cdled AID). The objective was to show that aggregating the two leads to mideading
parameter estimates, especidly when the two variables are moving in direction directions.
Cointegration results are reported in the Table C1 below.

Table B3: Cointegration tests of the Aggregate model

rank  Tracetest [ Prob] Max test [ Prob]  Tracetest (T-nm) Max test (T-nm)
0 92.83 [0.000]** 46.01[0.000]**  61.88[0.001]** 30.67 [0.016]*
1 46.82 [0.000]** 33.73[0.000]**  31.21[0.034]* 22.48 [0.030]*
2 13.09[0.112] 10.08 [0.211] 8.73[0.398] 6.72[0.531]
3 3.02[0.082] 3.02[0.082] 2.01[0.156] 2.01[0.156]

As with the disaggregated modd, we chose two cointegrating vectors and normalised on output
in the firgt cointegrating vector and foreign aid in the second vector. Results of the just-identified
mode are summarised in the following two equations (t-Satistics are in parentheses).

Output relation

Yp= 0.65TEXP - 0.42AID (B2)
(5.88)  (-29.83)

Fiscal relation

AID = -159TEXP — 0.06TAX (B3)
(-634)  (-13.50)

Comparing coefficient estimates of the aggregate modd (Equations B2 and B3) with those of the
disaggregate modd (Equations 3 and 4), it clear that these two sets of coefficients are quite
different. In particular, the ad coefficient in the aggregate modd is -0.42 whilg in the
disaggregate modd grants have a podtive coefficient of 0.02 and loans a negetive one of
magnitude 0.1 for the output relation. These results underscore the importance of carefully testing
the equality of different components of foreign aid before aggregating them into one variable,

otherwise statistical results would be spurious.
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Appendix B4: I mpulse Responses

Figure B4.1: Effect of a shock in external grants on the cointegration relations

Generalized Impulse Response(s) to one S.E. shock in the equation
for GRANT

/ Cvi

'j(/ ~
1\ / CV2

5 10 15 20 25 30 35 40 45 50

Horizon

Note: Effect of shocksin grants on the two vectors dissipates after 15 years.

Figure B4.2: Effect of a shock in External grants on the other variables

Generalized Impulse Response(s) to one S.E. shock in the equation
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Note: The response of output to shock in aid grants is much higher than that of loans implying that

on net basis, foreign aid to Kenya is beneficial to economic growth.




Appendix B5: Over-Parameterised Short Run Model
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Variable Equation 1 | Equation2 | Equation 3| Equation4 | Equation 5
(DYp) (DTEXP) (DTAX) (DGRANT) | (DLOAN)
CONSTANT | 147 -0.87 -1.%4 -16.28 1.49
(4.06) (-0.66) (-1.53) (-3.32) (0.46)
DYpt-1 0.06 0.69 0.40 -1.58 2.42
(0.47) (1.47) (1.12) (-0.91) (2.13)
DTEXPt-1 0.05 -0.04 -0.40 -2.67 -1.54
(0.73) (-0.18) (-2.17) (-3.00) (-2.65)
DTAXt-1 0.11 0.37 0.65 2.66 2.68
(1.41) (1.36) (3.14) (2.62) (4.04)
DGRANTt-1 | -0.02 -0.004 -0.03 0.14 -0.06
(-2.28) (-0.12) (-1.13) (0.94) (-0.60)
DLOANTt-1 | 0.03 -0.004 0.01 0.41 0.57
(1.94) (-0.07) (0.19 (2.13) (4.52)
ECM1t-1 -0.34 0.20 0.36 3.44 -0.82
(-4.01) (0.64) (1.52) (2.95) (-1.07)
ECM2t-1 0.02 -0.02 -0.02 -0.59 -0.37
(2.42) (-0.51) (-0.93) (-4.59) (-4.42)

* t-statistics are in brackets.

Multivariate diagnostics

Log-Likelihood 513.65
Vector Portmanteau(5) 124.71
Vector EGE-AR test: F(50,71) = 1.008[0.4825]

Vector Normality test  Chi”2(10) = 10.2810 [0.4162]

Vector hetero test F(210,29) = 0.3065 [1.0000]

Note: Although diagnostics do not reveal any specification problems, we note several non-
significant coefficients which may be dropped without throwing away useful information.
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