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Abstract

This study investigates the determinant of economic growth in Rwanda, us-
ing time series data for the period 1990-2017. These data have been analyzed
and interpreted using statistical, analytical, synthetic methods as well as an
econometrical approach. The economy of Rwanda represents the research gap
about the components and determinants of economic growth as instrument
policies to alleviate poverty and rise out production. The objective was to test
the trends and relationship between capital formation, foreign direct invest-
ment and economic growth in Rwanda. This research tested and confirmed
the following: gross capital formation and foreign direct investment are the
main determinants of economic growth in Rwanda for the period under study.
R-square, the overall measure of goodness of fit indicates that the explanatory
variables included in the above model explain 89.3% of the variation of the
dependent variable (GDP growth) for the long run regression model and 97%
for the error correction model. The error correction model shows that the speed
back to equilibrium is 86.4% that is when a shock happens in the previous pe-
riod it decreases by 86% in the current period. This indicates that there is a
significant short-run relationship as it was shown by the coefficients of the
error correction model which are significant. Based on the existence of a long-
run co-integrating relationship and the short-run interactions, the researcher
tested and confirmed that there was a short-run and long-run positive rela-
tionship between capital formation, foreign direct investment and economic
growth in Rwanda during the research period. The study reveals that capital
formation has a significant positive effect on gross domestic product in the long
run. The policy-makers should formulate policies by looking at the determinants
of growth as they are crucial in the process of economic growth and have a
positive remarkable role in the economic acceleration.
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1. Introduction

Rwanda is one of the Sub-Saharan East Africa nations; it is a developing country
with a higher density of population among Sub-Saharan African countries and is
landlocked with few natural resources and low levels of industrialization. The ser-
vices sector contributed 47% of GDP while the agriculture sector contributed 31%
to the GDP; the industry sector contributed 15% to the GDP while 7% growth was
attributed to adjustment for taxes and subsidies on products (NISR, 2018).

Economies are classified into two categories depending on the level of devel-
opment, the level of living standards, the socio-political structure and the state of
infrastructures. Some economies are said to be developed while others are less
developed or developing (Boskin & Lau, 1990).

In developing economies, more people are less or not skilled and are engaged
in subsistence agriculture, their productivity is relatively lower which leads to a
low level of living standard, poor socio-political structure and low level of infra-
structure while more people in developed economies are skilled and are em-
ployed in off-farm activities where their marginal productivity is high which leads
to a high level of living standard, effective and stable socio-political structure
and higher level of infrastructure.

Rwanda is a developing country, and it has been experiencing an excess of
imports over exports leading to a persistent budget deficit (Simbi, 2019). The se-
verity of deficit increases the debt level of a country and reduces its capacity to fi-
nance development project due to heavy debt repayment. Rwandan economy can
be discussed in two phases, a pre-genocide phase that is the period before the 1994
Tutsi Genocide and post-Tutsi genocide phase or the period after the Tutsi ge-
nocide.

During the pre-Tutsi genocide phase, Rwandan economy was characterized by
a low level of living standard, poor socio-political structure and low level of in-
frastructure. Rwandan economy started from scratch after the 1994 Tutsi geno-
cide, everything was destroyed by the genocide.

The country started with the ambition of reconstruction and stabilization. De-
cision-makers or economic policy-makers have tried to set national priorities,
decisions and policies leading to tempting economic growth through economic
recovery intending to move the country from those with low income to the mid-
dle-income countries (MINECOFIN, 2012). Rwanda’s long-term vision, as in-
spired by its “Vision 20207, is to reduce the number of people living below the
poverty line from 60% to 25% and to raise per capita incomes from $250 to above

$1000. The Rwandan government has become very interested in microfinance and
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recognizes that a strong sector is crucial to meet their Poverty Reduction Strate-
gy Paper (PRSP) development goals. Optimism over the role of microfinance as
a poverty reduction intervention in Rwanda is increasing.

Trade is considered to have played a key role in building peace and reconcilia-
tion as Rwanda continues to recover from the genocide. For Rwanda to achieve all
its development programs there is a need to evaluate the contribution of Gross Cap-
ital formation, and foreign direct investment on Rwandan economic growth. Rwan-
da experienced a low level of foreign direct investment during the period of nine-
ty’s due to the political environment which was not favorable for investors.

Since the last decade, the country formulated policies which encourage inves-
tors to invest in Rwanda. The aim of the country is to become a middle-income
country by 2035 and higher-income country by 2050 (MINECOFIN, 2017; MINE-
COFIN, 2020). To become a middle-income country by 2035 requires achieving
the annual average growth rate of 9.01% over the period of the national strategy
for transformation one (2018-2024). Researches on the role of gross capital for-
mation and foreign direct investment on economic growth are scarce in literature.
Such gaps occurred specifically in a country like Rwanda which faced Genocide,
there is a need to do such research and bridge the gap.

This paper is organized as follow, in the next section there is materials and
methodology, section three is the research findings, and section four present the

discussion, conclusion and policy recommendations.

2. Literature Review

Bruno et al. analyzed the impact of foreign direct investment in Rwanda for the
period of 1970-2010. The result of their studies showed that FDI respond to
change of GDP with one lag. A study conducted on the impact of foreign direct
investment on economic growth in the economic community of western Africa
states by PA Adamu and DE Oriakhi in 2013 for the period of 2000-2009 show a
positive relationship between FDI and economic growth (Adamu & Oriakhi, 2013).
According to Eltis (2000), economic growth is resulted from the reinvested eco-
nomic surplus or the excess of profit over cost. When the reinvested portion of
the surplus is high, economic growth is more likely to be high.

An increase of government investment in better road network may reduce the
costs of construction of a new factory by the private sector and reduce the trans-
portation cost of heavy equipment (Boopen & Khadaroo, 2008). Economists of-
ten look at the growth gross domestic product and the level of infrastructure to
determine the mood of businesses within a nation. Stable business investment
indicates a cycle peak, while lower business investment can signal economic con-
traction. Government investment in macroeconomics is a bit less important in a
free market economy when compared to business investment (Barro, 1990). Higher
government investment coupled with lower business investment, therefore, may
signal a change in macroeconomic policy (Ndugbu, 2017).

According to Tayebwa (2000), Economic growth refers to a continuous rise of
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the volume of goods and services produced in an economy in a period of time.
To determine whether economy is growing or declining, the total value of goods
and services produced is constantly monitored and measured by relevant gov-
ernment departments.

Gross national product can be used to evaluate whether a nation’s economy is
heavily dependent on foreign earnings (Mankiw, 2003). When a country is highly
depending on foreign earning, its inflows in terms of grant and foreign direct
investment are very high leading to a negative net transfer of fund in the end.
According to Mallakh (1969), an empirical study of the impact of capital forma-
tion on economic growth demonstrated a positive relationship in Libya. Above
literatures indicate that FDI and Gross capital formation have a big role on eco-
nomic growth. This research intends to analyze the role of FDI and GCF on econo-
my of Rwanda, a country which needs to build more infrastructures, improve
services to attract investors so that there can be a reduction of the gap between

imports and exports.

3. Materials and Methodology
3.1. Materials

The following materials are important, foreign direct investment, capital forma-
tion, inflation and exchange rate are crucial to determine economic growth based
on other literatures. In this research the methods and tools used to collect are
documentary and analytical where secondary data were collected from reading
the reports and data of the World Bank, International monetary fund and dif-
ferent research papers. All computations are performed using Eviews9 software
as technique of data analysis after being processed/organized in excel sheet. This
study used the annual data from 1990 to 2017.The data will be constructed and
collected from various secondary data sources such as National Bank of Rwanda
and NISR. The use of time series requires the econometric tests, in order to cla-

rify the relationship between studied variables.

3.2. Methodology

According to the national income identity, GDP growth is a function of consump-
tion, investment, government spending and net export which is the difference

between export and import.

Y, =f(C,1,G,NX)

where: Y'is Gross Domestic Product at period ¢, Cis Private consumption ex-
penditures, 7 represent Private investment, G represent Government spending
on capital and consumption goods and services and NXis the Net export (export
minus import). Due to the availability of the data, the researcher decided to use
the following explanatory variables: foreign direct investment, gross capital forma-
tion, inflation rate and exchange rate.

The long-run regression model is specified as follow:
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GDP =f (FDI, GROSS_CAPITAL_F,EXCHANGE, INFLATION_RATE)

GDP = C(1) + C(2)*FDI +C(3)* GROSS_CAPITAL_FORM
+C(4)*EXCHANGE + C(5)* INFLATION_RATE

where: (1), A2), A3), (A4) and (A5) are the parameters of the model.

Based on the theories, the expected signs of slope coefficients in the model are
as follow: foreign direct investments are gross capital formation are positively
related to gross domestic product.

The correction model is specified as follow:

DGDP =C(1)+C(2)*DLOG_FDI+C(3)*DLOG_GROSS_CAP
+C(4)*DLOG_EXCH +C(5)*DINF_RATE + C(1)* U(-1)

where: ((1), A2), A3), A4), A5) and (6) are the parameters of the model.
The coefficient (16) is the error correction coefficient.
The study uses Augmented Dickey Fuller and Engle Granger Tests to test the
stationarity and cointegration. It also uses normality test, Correlogram, Ramsey

rest test and stability test.

4. Finings and Discussion
4.1. Stationarity Test

The method of Augmented Dickey-Fuller (ADF) test was employed to conduct
stationarity of all the variables included in the model. Gross domestic product,
foreign direct investment and inflation rate were stationary at levels whereas
gross capital formation and exchange rate were stationary at first difference. The
results of stationarity are presented in Appendix Table Al.

4.2. Result of Co-Integration Test

After testing for stationarity accordingly, there should be a co-integration test as
indicated by Engle and Granger (1987). The existence of co-integration between
the variables means that there is a long run relationship between the variables.
The co-integration test is performed using Engel and Granger test. The result of
cointegration indicate that there is cointegrating relationship between the va-
riables in the model since the Engle Granger calculated of —6.535957 is more
negative than the Engle Granger critical —2.653401, ‘e, it is significant at 1%
level of significance. The results are presented in Appendix Table A2.

4.3. Result of the Linear Regression Model

The following are the result of the long run regression model:
GDP =350.16 +0.60* LOG_FDI +2.30 * LOG_GROSS_CAP

Prob (0.0009) (0.0000) (0.0002)
+0.50LOG_EXCH +0.20* INFLATION_RATE
(0.0422) (0.0422)

In this equation, all the estimates of the coefficients of the variables have the
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positive sign as it was expected based on the theories. The entire coefficient’s
calculated probability are less than the 5% critical value, this indicate that there
is a significant long run relationship between explanatory variables and the de-
pendent variable (GDP growth). The coefficient 0.597754 indicate that, holding
other variables constant an increase of FDI by one percent will lead to an in-
crease of GDP growth by 0.6 in long run. This is significant at one percent since
the probability calculated of 0.000 is less than p-critical of 0.01. The coefficient
2.27776 indicates that increases of gross capital formation by one percent lead to
an increase by 2.27776 in long run. This is significant at 1% level as the p-calculated
of 0.0002 is less than the p-critical of 0.01. The coefficient 0.501893 indicates that
an increase of exchange rate by one percent leads to an increase of GDP by 0.501893
in long run. This is significant at 5% level because p-calculated of 0.0422 is less than
0.05.

The coefficient 0.169646 indicates that when inflation rate is at its lowest level
an increase of inflation rate by one percent leads to an increase of GDP by
0.169646 in the long run. This means that when inflation is much lower, its in-
crease motivates producers due to a rise in the price level hence an increase of
GDP. This is significant at 5% level because p-calculated of 0.0422 is less than
0.05. R-square, the overall measure of goodness of fit indicates that the explana-
tory variables included in the above model explain 89.3% of the variation of the
dependent variable (GDP growth). Regression results are presented in Appendix
Table A3.

4.4. Error Correction Models

The short-run model coefficients measure the dynamics of the model, the ECM
measures the speed of adjustment to the long run equilibrium which is taking
place and the results are presented in Appendix Table A4.

DGDP =-5.52+1.92«DLOG_FDI +0.73* DLOG_GROSS_CAP

Prob  (0.0001) (0.0812) (0.0000)
+0.93+DLOG_EXC +0.12* DINF_RATE - 0.86* U (1)
(0.0002) (0.0141) (0.0000)

The negative coefficient of the error correction term (—0.864952.) is signifi-
cant at level of 1%, assuring that the co integration relationship between the in-
cluded variables is valid. This indicates that, when chocks happen now in one year
ahead it will be reduced by 86.4%. It will take one year and three months for the
growth to return to its initial trend. The error correction model demonstrates that
this previous disequilibrium is progressively corrected in order to re-establish the
long-run equilibrium situation among co integrating variables.

ECM presents the convergence of the model towards equilibrium by its nega-
tive sign and the value, 1.919968, 0.72541, 0.93131and 0.118081 for, foreign di-
rect investment, gross capital formation exchange rate and inflation rate respec-

tively show that aggregate income adjusts to restore 86.4 percent of disequili-
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brium from the previous year to the current year.

Now, all the estimated coefficients of included variables are consistent with
economic theory, which are, foreign direct investment, gross capital formation
exchange rate and inflation rate positive elasticity with gross aggregate income.
R? is fairly straight-forward; it is the percentage of the response variable varia-
tion that is explained by a linear model in short run. R*> = 0.971747 and showing
that the total variation of dependent variable is explained by explanatory variables
at 97%.

4.5. Normality Test

The result of normality test shows JACQE-BERA probability equal to 0.942053
which greater than critical probability of 1%, 5% and10% respectively, Hois not
rejected the residuals are normally distributed. The result of normality test is pre-

sented in Appendix Figure Al.

4.6. Correlogram Squared Residuals

The target of this test is to indicate if the model includes the stochastic problem.
The no serial correlation assumption should be accepted in the choice of the mod-
el. There is serial autocorrelation when error of period t influences the error of
the following period ¢+ 1.

The probability of the errors in period #should be independent of the proba-
bility of the occurrence of error s in period ¢+ 1. The results of Correlogram
presented in Appendix Table A5 shows that there is no serial correlation of re-
siduals up to 12 lag due to the probability, most of the probabilities are greater
than 10% critical probability.

4.7. Ramsey Reset Test

Referring to the above results, the probability of the lag likelihood ratio is equal
to 0.0003 less to critical value of 10%, Ho is not rejected, and the model is cor-

rectly specified.

4.8. Stability Test

The stability test is done by the CUSUM TEST. This test is based on the cumula-
tive sum of recursive residuals. The cumulative sum is plotted with the 5% criti-
cal lines. The instability parameter occurs when the cumulative sum lay outside
the area between two critical lines.

Basing on above outcome the parameters are stable due to the cumulative sum
lay in critical lines at 5% significance. The econometricians considered this test
as the master; it helps the prediction or forecast to take place at given model. The
perfect set of diagnostic results, due to above performed tests, for researcher it is
reasonable to conclude that the residuals do satisfy the assumptions of the clas-

sical normal linear regression model.
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12

Table 1. Ramsey reset test.

Ramsey Reset Test

Equation: EQO1

Specification: GDP C LOG_FDI LOG_GROSS_CAP LOG_EXCH
INFLATION_RATE

Omitted Variables: Squares of Fitted Values

Value df Probability
T-statistic 3.586940 22 0.0016
F-statistic 12.86614 (1,22) 0.0016
Likelihood ratio 12.89326 1 0.0003

Source: E-views 9.

Standard deviation

-12

02

03 04 05 06 07 08 09 10 11 12 13 14
Adjusted sample
—— CUSUM  ————-- 5% Significance

Source: E-views 9.

Figure 1. CUSUM test of parameter stability.

The stability tests, namely the Ramsey RESET test (Table 1) and the CUSUM
test (Figure 1) suggests that there is no specification error and parameters are
stable.

5. Summaries and Conclusions

More successful developing countries owe much of their success to having been
able to maintain the high rate of GDP growth. A country’s capital formation and
foreign direct investment are important determinants of economic growth.

They do react to some macroeconomic variables and to knowing those va-
riables can help a country to improve its competitiveness within the region and
international level. The main target of this study was an attempt to analyze em-
pirically the determinants of GDP growth in Rwanda during 1990-2017 using

econometrics. This research used secondary data, collected from the reports of
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the Ministry of Finance and Economic Planning, National Bank of Rwanda. The
researcher’s preoccupation was to analyze, and test the contribution of foreign
direct investment and gross capital formation in Rwanda; in order to arrive at
the econometric results, many of the tests were to know stationarity where series
like GDP growth, foreign direct investment and inflation rate were stationary at
a level whereas foreign direct investment and exchange rate became stationary
after first difference. In addition, there is a cointegrating relationship of the va-
riables in the model which is statistically significant at the 1% level. The long-run
and short-run models showed that capital formation, foreign direct investment,
inflation rate and exchange rate have a significant impact on GDP growth in short-
run as well as in the long-run. The diagnostic tests showed that the model does
satisfy the assumptions of the classical normal linear regression model. The sta-
bility tests, namely the Ramsey RESET test and the CUSUM test respectively sug-
gest that there is no misspecification error and that parameters are stable.

R-square, the overall measure of goodness of fit indicates that the explanatory
variables included in the above model explain 89.3% of the variation of the de-
pendent variable (GDP growth) for the long-run regression model and 97% for
the error correction model.

The error correction model shows that the speed back to equilibrium is 86.4%
that is when a shock happens in the previous period it decreases by 86% in the
current period. This indicates that there is a significant short-run relationship as
it was shown by the coefficients of the error correction model which are signifi-
cant.

The model was precisely good because all classical assumption was verified
through diagnostic tests. Based on the above findings, the second hypothesis that
there is a long-run and short-run relationship between capital formation, foreign
direct investment and aggregate income in Rwanda is approved and confirmed.

This study examined the determinants of economic growth in Rwanda from
1990-2017. The long-run results indicated that capital formation and foreign di-
rect investment exert a positive and significant effect on aggregate income. With
increased capital formation, it can be assured that such public investments crowd
in private sector investment and increase the gross domestic product of the Rwan-
dan economy in the long-run. Fiscal space must be created in the government
budget to finance greater public investments. This can arise by way of broaden-
ing the tax base, reducing exemptions and simplifying the tax system so as to in-
clude elements in the informal sector not currently captured by the tax system.

The link between domestic credit and private investment can be potentially
exploited so as to stimulate increased capital formation. For the future study, the
researcher should consider how much the state should increase the government

expenses and revenues so that social welfare won’t be affected.
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Appendixes

Table Al. Stationarity test.

ADF Test
Variables Decision
Model  ADFeaculated ADPFcritical Probability
1% level: —3.699871 GDP is
GDP Intercept —6.840049 5% level: —2.976263  0.0000%** stationary
10% level: ~2.627420 atlevel
1% level: —4.356068 EDI is
Trend and ]
FDI —-10.37356 5% level: —=3.595026  0.0000*** stationary
Intercept level
10% level: —3.233456 atleve
Gross 1% level: —4.374307 Gross capital
K Trend and formation is
capital K —5.536543 5% level: —3.603202  0.0007*** .
f . intercept stationary at
ormation 10% level: —3.238054

1t difference

1% level: —4.467895 Inflation rate

—4.272901 5% level: —3.644963  0.0148** is stationary at
10% level: —3.261452 level

Inflation Tend and
rate Intercept

1% level: —4.356068 Exchange rate

—-3.756473 5% level: —3.595026  0.0361** is stationary at
10% level: ~3.233456 I* difference

Exchange Tend and
rate Intercept

Source: designed by the researcher from E-Views 9 results. Hint of conclusion: (*¥): Sta-
tionary at the level of 10%; (**): Stationary at the level of 5%; and (***): Stationary at the
level of 1%.

Table A2. Cointegration/Engle granger test.

Engle Granger (EG) Test

Variable Decision
Model EGealculated EG ditical Probability
1% level: —2.653401 There is cointegrating
Residual None —6.535957 5% level: —1.953858  0.0000%** relationship of
10% level: —1.609571 variables in the model
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Table A3. Long-run regression result.

Dependent Variable: GDP
Method: Least Squares

Date: 04/27/19 Time: 10:41
Sample: 1990 2017

Included Observations: 28

Variable Coefficient Std. Error t-Statistic Prob.
C 350.1624 92.12033 3.801141 0.0009
LOG_FDI 0.597754 1.401849 6.133153 0.0000
LOG_GROSS_CAP 2.27776 4.685001 —4.328231 0.0002
LOG_EXCH 0.501893 3.951909 2.151338 0.0422
INFLATION_RATE 0.169646 0.075525 2.246232 0.0422
R-squared 0.893158 Mean dependent var 3.548123
Adjusted R-squared 0.639794 S.D. dependent var 12.36429
S.E. of regression 7.420697 Akaike info criterion 7.006856
Sum squared resid 1266.535 Schwarz criterion 7.244749
Log likelihood —93.09598 Hannan-Quinn criter. 7.079582
F-statistic 12.98926 Durbin-Watson stat 2.236311
Prob (F-statistic) 0.000011
Table A4. Error correction result.
Dependent Variable: DGDP
Method: Least Squares
Date: 04/28/19 Time: 15:14
Sample (Adjusted): 1991 2017
Included Observations: 27 after Adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
C —-5.518532 1.148788 —4.803788 0.0001
DLOG_FDI 1.919968 1.048087 -1.831879 0.0812
DLOG_GROSS_CAP 0.72541 5.418497 6.224126 0.0000
DLOG_EXCH 0.93131 8.100145 4.559339 0.0002
DINF_RATE 0.118081 0.044099 2.677622 0.0141
U (-1) —0.864952 0.117590 —7.355632 0.0000
R-squared 0.971747 Mean dependent var 0.231052
Adjusted R-squared 0.965020 S.D. dependent var 20.26784
S.E. of regression 3.790705 Akaike info criterion 5.696111
Sum squared resid 301.7584 Schwarz criterion 5.984075
Log likelihood -70.89750 Hannan—Quinn criter. 5.781738
F-statistic 144.4546 Durbin—Watson stat 1.693168
Prob (F-statistic) 0.000000
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9
Series: Residuals
8 Sample 1991 2017
7 Observations 27
8 6 Mean 2.64e-13
g 5 | Median -0.065791
= Maximum 8.680219
& 44 Minimum -7.508250
3 | Std. Dev. 3.807175
Skewness 0.159516
24 Kurtosis 2.934110
1]
Jarque-Bera 0.119388
0 Probability 0.942053
-10.0 -7.5 -5.0 25 0.0 25 50 7.5 10.0

Standard deviations

Source: E-views 9.

Figure Al. Normality test.

Table A5. Correlogram.

Date: 04/28/19 Time: 16:31
Sample: 1990 2017
Included Observations: 28

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
R R 1 -0299 -0299 27743  0.096
S S 2 0202 -0.319 4.0868  0.130

| . ] A 30036 -0.169 4.1316 0.248
| . A 4 0051 -0.077 42214 0377

| . N 5 0034 0011 42637 0512
| . N 6 0.025 0073 42870 0.638
| . e 7 0025 0.117 43127 0743
A N 8 —0.101 -0.019 4.7437 0.785
| . N 9  0.062 0048 4.9129  0.842
| . N 10 0031 0031 49586 0.894
| . N 11 -0.035 —0.007 5.0200  0.930

| . N 12 -0.035 —0.050 5.0826  0.955

Source: E-views 9.
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