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Abstract

Having witnessed a decline in economic growth in the 1990s on average, Ghana recorded
increased rates of economic growth in the 2000s. In 2011 and 2012, the economy of Ghana regis-
tered exceptionally high growth rates. Even though this was partly due to the production of oil in
commercial quantities, which began in December 2012, the traditional non-oil sector also saw
very high growth rates in these years. However, starting from 2013, growth of both the total and
non-oil economies began to decline, reaching incredibly low rates from 2014 to 2016. In 2017, the
economy appeared to have turned around, as it registered a strong growth rate. Nevertheless, the
high growth rate in 2017 was induced by the oil sector because of the coming on stream of the
Tweneboa Enyenra Ntomme (TEN) and Sankofa Gye Nyame oil fields. The traditional non-oil
sector continued to register low growth in 2017. As a consequence, unemployment, particularly
among the youth, is soaring. To address this dangerous socioeconomic problem, strong
broad-based economic growth is critically needed. Although the present government is pursuing
a number of policies and programmes to ensure broad-based economic growth, the weak and
fragile fiscal position in which the country currently finds itself calls for extreme care in policy
formulation and implementation. After conducting a thorough analysis of the government’s
policies and programmes, and based on clear analytical evidence, this paper provides recom-
mendations to help the government fine-tune its policies so as to ensure policy effectiveness and
the avoidance of complications.




Content

Sections Page

Abstract

1.0  Introduction 3

2.0 A Quick Review of Economic Growth and Unemployment since 1993 3

2.1 Economic Growth 3

2.2 Unemployment 4

3.0  The Government’s Policy Approach So Far 6

4.0 Analysis 7

5.0 Policy Recommendations 10

Appendix 12

References 16




Tables Page

1 Average Real GDP Growth Rate (GR) in Different Periods 4
2 Total and Youth Unemployment Rates in Ghana 4
3 The Historical Effects of Capital Expenditure (CAPEX) and Macroeconomic
In/Stability on Real GDP Growth Rate in Ghana 8
Figures Page

1A Relationship between Average Non-oil Real GDP Growth Rate and
End-period Total Unemployment Rate in Ghana (%) S

1B Relationship between Average Real GDP Growth Rate and

End-period Youth Unemployment Rate in Ghana (%) 5
2A Relationship between Average Inflation Rate and Average
Non-oil Real GDP Growth Rate in Ghana 8

2B Relationship between Average Depreciation Rate of the Cedi and
Average Non-oil Real GDP Growth Rate in Ghana 9




Occasional Paper No. 18 Institute for Fiscal Studies

1.0 Introduction

Economic growth rate, which picked up momentum at the start of this decade partly due to the
production of oil in commercial quantity that started in December 2010 and partly due to strong
non-oil GDP growth, began to decelerate in 2013. From 2014 to 2016, Ghana’s economy grew at
incredibly low rates by historical standards. Even though in 2017 the economy saw a strong
growth performance, this growth almost entirely came from the oil sector as the traditional non-
oil sector continued to grow at a comparatively low rate. As a consequence, unemployment,
particularly among the youth, is soaring. Therefore, to ensure significant generation of jobs and
minimize the problem of unemployment and its attendant socio-economic ills, strong broad-
based economic growth is critically needed.

This paper is aimed at providing recommendations to help the government fine-tune its policies
to ensure that these important socioeconomic issues are successfully addressed. To do this, we
first provide a quick review of economic growth and unemployment rates since 1993, and also
demonstrate the relationship between these two variables during the period in the next section.
In Section 3, we discuss the approach the present government has so far taken to address these
issues. In Section 4, we provide an analysis of the government’s policy approach, and in Section
5, we present the recommendations.

2.0 A Quick Review of Economic Growth and Unemployment since 1993

2.1 Economic Growth

After Ghana’s entry into the Fourth Republic, economic growth decelerated. Average growth rate
of real GDP, which stood at 5.3% from 1984 to 1992 declined to 4.3% in 1993-2000 (see Table 1).
However, from 2001 to 2008, average real GDP growth rate improved to 5.6%, thus exceeding
even the average real GDP growth rate recorded in 1984-1992 by 0.3%. Growth rate of real GDP
increased to a whopping 9.0% in 2009-2012 on average, the highest 4 consecutive year average
in the country’s post-independence history. This was partly induced by the production of oil in
commercial quantities, which began in December 2010. Even excluding the oil sector, average
real GDP growth rate stood at as high as 7.4% in 2009-2012, which is also the highest average
non-oil real GDP growth rate for 4 consecutive years of any administration in the country’s
post-independence history.

In 2013-2016, however, real GDP growth took a dramatic decline, registering only 4.0% and 4.1%
as the average total and non-oil real GDP growth rates respectively. It was therefore welcome
news when total real GDP growth rate increased sharply to 8.1% in 2017. However, the increased
pace of real GDP growth in 2017 was driven by the oil sector, due to the coming on stream of the
Tweneboa Enyenra Ntomme (TEN) and Sankofa Gye Nyame oil fields in August 2016 and July
2017 respectively. In fact, non-oil real GDP registered a growth rate of only 4.6% in 2017.
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Table 1: Average Real GDP Growth Rate (GR) in Different Periods

Period Averaage Real GDP Growth Rate
Total Non-oil
1984-1992 5.3 5.3
1993-2000 4.3 4.3
2001-2008 5.6 5.6
2009-2012 9.0 7.4
2013-2016* 4.0 4.1
2017* 8.1 4.6

*Using the recently released GDP data with 2013 as the base year.

Note: Using the previous GDP data with 2006 as the base year, average total
real GDP and average non-oil real GDP growth rates in 2013-2016 stood at
4.7% and 4.9% respectively. For 2017, the previous GDP series put total real
GDP and non-oil real GDP growth rate at 8.5% and 4.9% respectively.

Source of Data : Ghana Statistical Service (GSS)

2.2 Unemployment

Total unemployment rate in Ghana stood at 4.7% in 1992 (see Table 2). By the end of 2000, total
unemployment rate had more than doubled to 10.4%. Thereafter, total unemployment rate
witnessed a declining trend, decreasing to 5.3% by the end of 2010, and further to 2.2% by the end
of 2013. However, after 2013, total unemployment rate saw another upward swing, increasing
sharply to 6.8% by the end of 2015.

Table 2: Total and Youth Unemployment Rates in Ghana

Year Unemployment Rate (%)
Total Youth
1992 4.7 -
2000 10.4 16.6
2010 5.3 11.2
2013 2.2 4.6
2015 6.8 15.2

Source: World Bank (World Development Indicators)

As is the case in most countries, youth unemployment has been more problematic in Ghana, since
it has consistently exceeded total unemployment by large margins, even though the pattern of
movement of youth unemployment was similar to total unemployment in Ghana during the period.
Youth unemployment stood at as high as 16.6% in 2000. Even though it declined to 11.2% in 2010
and 4.6% in 2013, it increased sharply to 15.2% in 2015. Unemployment among the graduate
youth is reported to be worse. According to the Institute for Statistical, Social and Economic
Research (ISSER), only 10% of university graduates find jobs 1 year after their national service, and
it takes up to 10 years before a large number of them can secure jobs.
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Even though other factors may be at play, unemployment rates in Ghana are strongly deter-
mined by non-oil real GDP growth rate. As depicted by Figures 1a and 1b, high average non-oil
real GDP growth rate during a period brings about strong decreases in total and youth unem-
ployment rates at the end of the period, and vice versa. The correlation coefficients between
average non-oil real GDP growth rate and end-period total unemployment rate in the sample is
-0.71, while that between average non-oil real GDP growth rate and end-period youth unem-
ployment rate is as high as -0.90. This means that to be able to have a strong handle over the
problem of unemployment in Ghana, particularly youth unemployment, it is imperative for the
government to find ways to achieve strong growth in non-oil real GDP, which has been very
weak since 2013 as demonstrated earlier.

Figure 1a: Relationship between Average Non-oil Real
GDP Growth Rate and End-period Total Unemployment
Rate in Ghana (%)
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Figure 1b: Relationship between Average Real GDP
Growth Rate and End-period Youth Unemployment Rate
in Ghana (%)
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3.0 The Government’s Policy Approach So Far

The government has recognized the need for broad-based economic growth as a means of
minimizing the problem of unemployment, increasing incomes and reducing poverty. According
to the government, it is embarking on a three-pronged economic development programme that
will focus on, integrate and accelerate investments in agriculture, infrastructure and
industrialization as the primary vehicle to fundamentally transform the economy. To achieve these,
the government has proposed to aggressively pursue the following policies and initiatives:
Infrastructure for Poverty Eradication Programme (IPEP); One District, One Factor (1D1F); The
National Industrialization Revitalization Programme — A Stimulus Package for Industry; Industrial
Parks and Special Economic Zones; US$10 million National Entrepreneurship and Innovation
Program (NEIP); Planting for Food and Jobs; Establishment of a GHC400 million Fund to de-risk
Agriculture; Development of Modern Storage Facilities through “One-district, One Warehouse”
programme; Akufo-Addo Programme for Economic Transformation (AAPET); the establishment of
Zongo Development Fund to develop Zongos and inner cities into centers of opportunity; and
others. These economic programmes are on top of high money-consuming progammes like the
Free Public Senior High School Programme.

According to the government, under the Infrastructure for Poverty Eradication Programme (IPEP),
it has directed capital expenditure towards local, constituency-level specific infrastructure and
economic development priorities with particular emphasis on rural and deprived communities. In
this regard, the government has established the Ministry of Special Development Initiatives
(MSDI) to provide oversight and strategic direction for the implementation of IPEP. The IPEP
covers the following projects: One Village, One Dam; Small Business Development; Agricultural
inputs, including equipment; “Water for All” Projects; and Sanitation Projects.

Under 1D1F, each of the 216 districts in Ghana is to get at least one medium- to large-scale
industrial enterprise, even though the government has stated that where necessary, two or more
districts may collaborate to establish one enterprise. According to the government, the
enterprises are to be established as private limited liability companies or through a public- private
partnership arrangement of ratio 7:3. However, for districts that do not attract private promoters,
the government will establish the enterprises itself and divest them later. On the Industrial Parks
and Special Economic Zones, which is termed One Region, One Park (1R1P), the government
intends to establish at least One Industrial Park in each of Ghana’s 10 regions. The Parks can
either be multi-sectorial or sector-specific and will have the requisite infrastructure and utilities.
The National Industrial Revitalization Program is aimed at creating a quick disbursing Stimulus
Fund of up to US$200 million for industries; revamping distressed but viable companies;
providing technical assistance to industries; providing business development services; and
helping industries to have access to market.

Under the Akufo Addo Programme for Economic Transformation, the government plans to
construct, within a period of 3 years, numerous stretches of roads and railways; a number of
modern interchanges, including Komfo Anokye/Bekwai Roundabout Interchange, Apatrapa-
Abuakwa Interchange, Tamale Point 7 Interchange, Suame Interchange, and PTC Interchange
(Takoradi); a number of bridges, including Daboya Bridge, Nawumi Bridge, Yapei Bridge, Buipe
Bridge, Lawra-Dikpe Bridge, and Prima-Misio Bridge; 99 Steel Bridges; and others.

In addition to these aggressive interventions in infrastructure, agriculture and industry for the
purpose of ensuring broad-based economic growth to serve as indirect means of providing
numerous employment opportunities and addressing the problem of unemployment in the
country, the government has launched the Nation Builders Corps (NABCO) to directly provide
jobs for the youth, specifically university graduates.

o
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For the first year, the government plans to enroll 100,000 graduates onto the programme for a
period of three years.

4.0 Analysis

It is commendable that the government has recognized the need for a broad-based approach to
economic growth to ensure significant expansion in job opportunities and substantial reduction in
the country’s high unemployment rate and its attendant socioeconomic ills, given that the tradi-
tional non-oil real GDP growth has been abysmally low starting from 2014 as discussed earlier.

However, not only are the government’s programmes and initiatives too many, but some of them
are also grandiose, which require very large amounts of funding. The question that arises is, how
can the government fund these numerous and grandiose programmes and initiatives, given that
the country is on a fiscal consolidation path and that government revenue has consistently fallen
short of initial budgets since 2012? More importantly, as IFS has demonstrated on numerous
occasions in the past and as the present government rightly recognized in its maiden budget
statement in 2017, there is presently no available free fiscal space] since three rigid expenditure
items in the forms earmarked expenditure, compensation of employees and debt service expen-
diture have not only consumed the entire revenue space, but have consistently exceeded total
revenue and grants starting from 2013, reminiscent of the state of the country’s fiscals in 2000 and
2001, which forced the country to opt for the HIPC debt reliefs. In fact, in 2017, debt service cost
amounted to GH¢18.5 billion, representing 44.5% of total revenue and grants. With compensation
of employees amounting to GHe¢16.85 billion, representing 40.6% of total revenue and grants, and
total earmarked expenditures amounting to GHe¢11.03 billion, representing 26.6% of total revenue
and grants, these three rigid expenditure items alone amounted to GHe¢46.35 billion in 2017,
exceeding total revenue and grants of GH¢41.50 billion by 11.7%.

Indeed, these programmes and initiatives can only be accommodated if the government resorts
to large amounts of borrowing. The government’s recent announcement of its desire to borrow
US$50 billion in a century bond is clearly the result of the inability of the government to raise large
sums of revenue to fund these numerous programmes and initiatives. While borrowing can imme-
diately expand the fiscal space to make room for the expenditures associated with the
programmes and initiatives, large amounts of borrowing, which has the potential to impose addi-
tional significant debt service burden, stands the risk of reversing the fiscal gains made in the
past two years, given that the country’s fiscal state continues to be fragile. This can plunge the
country into serious fiscal difficulties and macroeconomic instability. One may argue that investing
the borrowed funds in the various programmes and initiatives would stimulate higher economic
growth, which would help generate increased revenues in the future to pay for the borrowed
amount. However, while increased pace of future growth cannot be completely ruled out, since it
depends on how the borrowed amounts are invested, historical records show that Ghana has
largely not been able to derive significant returns on public investments in terms of real GDP
growth. As an illustration, in the 1990s, the government of Ghana borrowed huge sums of money
to fund public investments, making 1993-2000 have the highest government investment to GDP
ratio in the Fourth Republic (see Table 3), leading to sharp debt build-ups.

'By free fiscal space, we mean the fiscal space discretionary available to the government before it decides to borrow. It is measured by the
difference between total revenue and grants and the sum of rigid expenditures.
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However, instead of increasing its pace of growth, real GDP growth rate rather decelerated from
the average of 5.3% in 1984-1992 to 4.3% in 1993-2000. The same scenario was repeated in
2013-2016. In fact, as Table 3 shows, the correlation coefficient between public investment
expenditure ratio and real GDP growth is not only very small, it has a negative sign, contrary to
expectations.

Table 3: The Historical Effects of Capital Expenditure (CAPEX) and Macroeconomic In/Stability on Real
GDP Growth Rate in Ghana

Macroeconomic Stability Variables
Period Av. Non-oil GDP  CAPEX Ratio Av. Infl. Rate Av. Cedi Dep.

Growth Rate (%) (%) (%) Rate (%)
1993-2000 4.3 7.3 30.2 26.6
2001-2008 5.6 5.9 18.9 6.3
2009-2012 7.4 6.6 12.0 10.1
2013-2016 4.1 6.8* 15.5 17.8
Corr. with non-oil GDP Growth Rate -0.1 -0.61 -0.68

*Starting from 2013, the government ceased to include District Assemblies Common Fund, GETFund, Road Fund,
Petroleum Related Funds, and Transfers to GNPC in the capital expenditure values in the fiscal tables. However, to make
capital expenditure values in 2013-2016 comparable to those in other periods, these expenditure items have been
included as part of capital expenditure in 2013-2016 also. The alternative to this approach is to exclude these
expenditure items from capital expenditures since 1993. Interestingly, doing this does not change our conclusions, since
the same relationships are maintained.

The explanation for this is that increased pace of borrowing to fund public investments, particular-
ly during election years has led to macroeconomic instability, which brings about uncertainty in
the business environment and disrupts private sector economic activities. Thus, macroeconomic
instability, which has historically resulted from increased pace of borrowing to fund public invest-
ment, is a significant factor that causes reduction in economic growth in Ghana.

Figure 2a: Relationship between Average Inflation Rate and
Average Non-oil Real GDP Growth Rate in Ghana

1993-2000 2001-2008 2009-2012 2013-2016
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Figure 2b: Relationship between Average Depreciation
Rate of the Cedi and Average Non-oil Real GDP Growth
Rate in Ghana

@
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As illustrations, we can see from table 3 and Figure 2a that as average inflation rate declined from
30.2% in 1993-2000 to 18.8% in 2001-2008, non-oil real GDP growth increased from 4.3% in
1993-2000 to 5.6% in 2001-2008. A further drop in average inflation rate to 12.0% in 2009-2012
caused non-oil real GDP growth rate to increase further to 7.4%. However, as the country’s macro-
economic environment became comparatively unstable during 2013-2016 with average inflation
rate increasing to 15.5%, non-oil real GDP growth rate decreased to an average of 4.1% during
the period. Also, from Table 3 and Figure 2b, we can see that a similar relationship exists between
the cedi depreciation rate (against the US dollar) and non-oil real GDP growth rate. The correla-
tion co-efficient between non-oil real GDP growth rate and inflation rate is -0.61, while that
between non-oil real GDP growth rate and the cedi depreciation rate is -0.68.

To recap, if history repeats itself, borrowing huge sums of money to fund the numerous
programmes and initiatives of the government will have the potential to reverse the fiscal gains
made and throw the country deeper into fiscal and debt distress, since real GDP growth rate may
not increase as expected due to possible macroeconomic instability that may arise?

On the industrialization policies and progammes of the government, which are aimed at acceler-
ating non-oil real GDP growth and generating jobs, the following question is critical. Are the
current industrialization policies and programmes different from what were pursued by the previ-
ous administrations (from the Nkrumah administration, through the NLC and Busia administra-
tions to the Kufuor and Mahama administrations), by which one can be assured that they will not
end up in failures as the previous ones largely did, judging from the share of manufacturing value
added in GDP? Indeed, while the Nkrumah administration implemented an active state-led indus-
trialization policy, directly establishing and operating industrial concerns, the NLC and Busia
administrations, which ran the affairs of the country after the overthrow of the Nkrumah adminis-
tration, adopted private-sector led industrialization policies, leaving the establishment of new
industries in the hands of the private sector and privatizing some of the existing state-owned man-
ufacturing concerns.

2 For a more formal discussion about these relationships, see the appendix
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Under these two administrations, the state supported the private-sector efforts by providing fiscal
and financial incentives as well as the enabling environment. Having come to power 30 years after
the overthrow of the Busia government, the Kufuor administration articulated similar private-sector
led industrialization policies to those of the NLC and Busia administrations. The Kufuor
administration, however, pursued a more active policy of facilitating the establishment of new
industrial concerns in all the districts of Ghana. It also had a policy of providing stimulus financial
support to the existing industries in the private sector. Clearly, the industrialization policies,
programmes and strategies being articulated by the Akufo Addo administration as discussed
earlier bear a great deal of resemblance to those of the Kufuor administration. So, again, given that
the Kufuor administration’s industrialization policies and programmes did not yield any better
results than those of the other previous governments, what can assure the nation that the
industrialization policies of the Akufo Addo government will succeed, particularly given the current
weak fiscal and financial positions of the country?

Even though many factors are at play, among the most important factors that have caused the
failure of the various industrialization efforts in Ghana is lack of industrialization policy continuity
due to the inability of the country to have a clear national industrialization strategy and vision
acceptable to and championed by political actors across board. Therefore, previous
industrialization policy efforts are largely made to go waste, since new ones are usually put in
place by new governments, due partly to sharp policy differences and partly to the desire of
political actors to “score political points” through new approaches to development. It must be
emphasized that the debate about state-led and private-sector led industrialization approaches,
which was particularly intense during the early stage of the country’s development, has been
needless. This is because either of the two approaches can result in rapid industrialization when
properly executed and if sustained for a long period of time. For instance, while it is true that the
island city state of Singapore industrialized largely relying on foreign direct investment from the
private sector, South Korea industrialized through strong direct state involvement in the
manufacturing sector while discouraging FDI inflows. However, what both countries had in
common, but Ghana did not have was sustained implementation of a uniform national
industrialization policy for quite a long period of time. Another important factor that has significantly
contributed to the failure of the country’s industrialization efforts over the years is the country’s
recurring macroeconomic instability, which results from large fiscal imbalances mostly due to
politically-induced expenditure overruns, especially during election years. The manufacturing
sector is very sensitive to macroeconomic instability because of its huge upfront investment
requirements and thus high average fixed cost of production.

Clearly, without addressing these critical undermining factors on a long-term basis, the
industrialization efforts of the current government are very likely to be unsuccessful as those of the
previous governments. It is important to point out that addressing these undermining factors is not
only needed for the success of the government’s industrialization efforts, but it is also needed to
ensure the success of the other programmes and initiatives in the agriculture and infrastructure
sectors.

5.0 Policy Recommendations

We have argued in this paper that a broad-based approach to economic growth is critically
needed in order to meaningfully create jobs, reduce the serious problem of unemployment,
increase incomes, and alleviate poverty. We therefore recommend that the government should
continue to pursue its multi-pronged approach to economic growth and development. However, if
care is not taken, the aggressive move by the government can backfire, which can plunge the
country into an economic mess in the future.

(10
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To ensure that this does not happen, the IFS makes the following recommendations:

1.

Given the weak fiscal state in which the country finds itself in terms of the lack of free fiscal
space to maneuver, which is caused by the weak revenue generating capacity of the state
and the excessive fiscal rigidity in the budget, the government should consider pruning
down the numerous programmes and initiatives it is pursuing. This should be done after
conducting a thorough review of the programmes and initiatives, matching their projected
costs to realistic sources of funding and conducting realistic fiscal and macroeconomic
impact analysis of the various programmes and initiatives by a team of experts. A clear-cut
direction should then be provided as to what can be implemented and within what time
frame and what cannot be implemented. This will provide better direction for the
implementing ministries, departments and agencies (MDAs), as well as clear any misgivings
about the programmes and initiatives other economic actors may have, including the
investor community.

In trying to fund the programmes and initiatives to ensure broad-based economic growth, the
government should limit the amount of money it borrows to the barest minimum, in order not
to cause fiscal overruns and generate macroeconomic instability, since macroeconomic
instability is a powerful depressor of real GDP growth in Ghana. As agued earlier,
macroeconomic instabilities that normally result from large amounts of borrowing to finance
public investments have historically caused public investments in Ghana to have
insignificant impact on real GDP growth. This implies that the US$50 billion in century bond
being considered by the government is excessive, as it can cause damage to the economy
if historical trends do not change, assuming even that the government of Ghana would be
lent such a colossal amount of money at normal interest rates.

Given, again, the weak fiscal and financial positions of the country, it is critical that any
investments made from borrowed funds be fully informed by economic returns and not
political or unjustifiable social considerations. This will make the country stand the chance of
getting positive returns in terms of increase in real GDP growth from public investments,
unlike what the historical records show.

To be able to genuinely transform the economy of Ghana though industrialization so as to
achieve sustainable growth, generate high quality jobs and significantly reduce
unemployment, the government, through NDPC, should prepare an implementable long-
term national industrialization strategy (as part of a broader long-term national
development plan). This should be done using a broad consultative process that includes
the political parties, civil society groups and other stakeholders. This long-term national
industrialization strategy should be broken into annual implementation plans, with sources of
funding realistically projected. When completed, present and future governments that come
to power within the planning period should be mandated to implement the strategy. This will
not only cut waste in terms of abandonment of projects and programmes begun by previous
governments, but it will also help the country sustain its development momentum over a long
period of time for greater economic success. Thus, the current system whereby each new
government is permitted and even required to produce and implement a new development
agenda, reflecting partisan views and manifestoes, should be scrapped. Indeed, Ghana
would find it difficult to achieve sustained growth and development if it does not begin to
implement a common development strategy by different governments on long-term basis.
The culture of “we know better than the previous government” or “we have the best brains
and ideas” has not achieved much for this country, historically.

®
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Appendix

We have provided in this paper strong and clear evidence to show that capital expenditure has
historically had insignificant impact on real GDP growth in Ghana because of the negative effects
of macroeconomic instability, which has normally resulted from sharp increases in capital
expenditure. However, one may argue that the analytical methodology used in the paper is less
formal and may thus be tempted to ignore our findings and recommendations. In this appendix,
we repeat the analysis in a more formal setting, using innovations analysis in the form of
impulse-response functions and variance decompositions within the framework of a vector
autoregressive (VAR) model.

Time Series Properties of the Data

Let us first ascertain the time series properties of our variables: non-oil real GDP growth rate
(GRnoil), capital expenditure to GDP ratio (CAPEXR), and depreciation rate of the cedi against the
US dollar (DEPR). Thus, we use the depreciation rate of the cedi against the US dollar as the
macroeconomic in/stability indicator in this analysis. We find the time series properties of the data
by conducting unit root tests, using the following Augmented Dickey-Fuller (ADF) unit root testing
equation:

AX: = C + YXeq + 25-1WAXe + & (1)

Where A a difference operator, xis the variable concerned, c is a constant drift term, j is the lag
level, &is random error term,Y and w are parameters to be estimated. The null hypothesis H, ¥ =
1 (the series in question has unit root and is thus non-stationary) is tested against the alternative
hypothesis H, :¥Y <1 (the series is stationary). Given that the data ranges from 1993 to 2016, and
that there is a drift term, but no time trend included in the ADF equation, computed ADF test
statistics are compared with critical values of -3.8, -3.0 and -2.6 at 1%, 5% and 10% significance
levels respectively.

Table A1: Augmented Dickey Fuller Unit Root Test Statistics and P-values

Variable ADF Test Statistic P-value
GRnoll -2.9 0.0592
CAPEXR -3.2 0.0392
DEPR -3.8 0.0099

Table A1 shows the ADF test results. Based on the ADF test statistics and the p-values, we reject
the null hypothesis that the series are integrated of order 1 at 10% significance level. We thus
accept the alternative hypothesis that the series are stationary. Even for DEPR and GRnoil, the null
hypothesis is rejected at 1% and 5% significance levels respectively.

Vector Autoregression (VAR) Representationa

Let the dynamic relationship between the variables be represented by the following vector
autoregressive model of order p, VAR(p):

yt =a+ Alyt—l + ... + Apyt_p+ Ut (2)

®
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where y; = (GRnoil, CAPEXR, DEPR,)’, a is a 3x1 vector of constant drift terms, A, is a 3x3 matrix of
co-efficient for lagged vector y,; , and u, is a 3x1 vector of innovations.

Because of the stationarity of the series as established above, Egation 2 can be estimated using
standard regression techniques without significantly violating the basic econometric assumptions
of normal distribution of the error terms (with zero expected values), constant variance, and zero
covariance: Eu, = 0, Eu! = 3, and Eusu’ = 0. Impulse response and variance decomposition
analyses can also be carried out based on the estimated VAR without much econometric
challenge.

Impulse Response Functions

Impulse response functions show the response of one variable to an impulse or a shock (a
change) to itself or another variable in a dynamic system. Generated impulse responses are also
called dynamic multipliers. The VAR in Equation 2 has been estimated and the impulse response
functions in Figure A1 generated. The functions show the response of a variable to Cholesky one
standard deviation shocks. In our case, we are interested in how non-oil real GDP growth
responds to impulse (or change) in capital expenditure ratio, and why. It is important to point out
that Equation 2 was estimated using one lag length. The lag length was selected based on Swartz
information criterion.

Figure A1: Impulse-Response Functions
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The response of non-oil real GDP growth rate to a one-standard deviation shock (change) in
capital expenditure ratio is shown by the third graph in the first row. We can see that non-oil real
GDP growth does not respond much to the change in capital expenditure ratio in all the 10 periods
shown, since the line showing the response of non-oil real GDP growth to the change in CAPEXR
does not significantly move away from zero. Even the small movement in the line is below zero,
conforming to the small negative correlation we generated in the main text (it was - 0.1). Again,
the cause of the insignificant effect of increases in public investment on non-oil real GDP growth
rate in Ghana is macroeconomic instability that has historically resulted from sharp increases in
capital expenditure (public investment), since macroeconomic instability depresses real GDP
growth rate in Ghana in a powerful fashion. From the third graph in the second row, we can see
that when there is a positive shock to capital expenditure, the deprecation rate of the cedi against
the US dollar moves above the initial equilibrium (zero line) starting from the second period before
it begins to die down gradually. Getting back to the first row, we can also see in the second graph
that an increase in the depreciation rate of the cedi on its part significantly decreases non-oil real
GDP growth rate, as the line sharply moves below zero starting from the second period before it
begins to gradually stabilize (get back to the zero line).

These clearly confirm our findings in the paper.

Variance Decomposition Table

Variance decomposition measures the proportion of forecast error variance in one variable that is
explained by innovations in itself and the other variables. Put differently, it shows the proportion of
variation in dependent variable that is explained by itself and by the other variables in the VAR
system. Variables that have strong effects on the dependent variable should be stronger in
explaining the variability in the dependent variable and should thus be associated with larger
proportion of the variation, and vice versa. Table A2 presents the variance decompositions of the
non-oil real GDP growth rate derived from the estimated VAR.

Table A2: Variance Decomposition of GRnoil

Period S.E. GRnoil DEPR CAPEXR
1 1.463119 100.0000 0.000000 0.000000
2 1.719017 84.34895 15.62496 0.026083
3 1.764280 81.37046 18.41211 0.217424
4 1.773231 80.68432 18.73792 0.577762
5 1.776684 80.38694 18.73523 0.877831
6 1.778576 80.21888 18.70786 1.073266
7 1.779665 80.12161 18.68843 1.189959
8 1.780290 80.06576 18.67672 1.257526
9 1.780647 80.03382 18.66993 1.296245

10 1.780851 80.01560 18.66604 1.318359

Cholesky Ordering: GRNOIL DEPR CAPEXR
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We can see from Table A2 that, for the first 10 periods shown, growth rate of non-oil real GDP
explains not less than 80% of its own variation. This is quite normal. What is more interesting to
our analysis is that capital expenditure ratio explains quite an insignificant proportion of the varia-
tion in non-oil real GDP growth rate, with the first five periods ranging from only 0 to 0.9%, which
increased to only about 1% thereafter. Interestingly, depreciation rate of the cedi against the US
dollar explains as much as 15.6% and 18.4% of the variation in non-oil real GDP growth rate in the
second and third periods. Thereafter, the proportion increases to about 19%. These again confirm
our finding in the main text that public investments have historically had insignificant effect on
non-oil real GDP growth rate because of the depressing effect of the cedi depreciation rate. It
follows that public investments in Ghana have historically not been a source of significant reduc-
tion in unemployment rate in Ghana.

Concluding Remarks

In a more formal setting, we have confirmed in this appendix that increases in public investments
have had insignificant effect on real GDP growth (and thus unemployment) rate in Ghana because
of the macroeconomic instability they generate, since macroeconomic instability is a powerful
depressor of non-oil real GDP growth rate. This provides a more formal backing to the recommen-
dations we provided in the main text. The government should therefore seriously take into consid-
eration the findings and the recommendations we have provided in this paper.
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