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Abstract
Political instability, especially when it is of a violent nature, diminishes the produc-
tive, as well as the transactional capacities of the economy. This has adverse con-
sequences for investment and thus future economic growth, a situation which in 
turn creates a fragile socio-political environment. The relationship between politi-
cal instability and economic growth flows in either direction; political instability 
resulting in low economic growth (PI → LEG) and low economic growth resulting 
in political instability (LEG → PI). From the PI → LEG point of view, political insta-
bility influences the latter through a number of channels including the tax system, 
government spending and fiscal deficit, and inflation, all of which affect the level of 
investment, and thus influence future economic growth rates. From the LEG → PI 
point of view, low economic growth rates create conditions favourable for political 
instability. Reviewing economic and political stability data from 52 African coun-
tries for the period 1980 to 2013, the analysis demonstrates through some scenarios 
that higher and relatively more stable long-term (1980–2013) average growth rates 
correlate with lower levels of political instability in most of the pairwise compari-
sons of the countries. This is shown to be especially true for less resource-dependent 
countries. Empirical analyses of the data comprising all the countries under inves-
tigation find there to be a strong bi-directional direct relationship between politi-
cal stability and the level of growth, and it is even more so the case for conflict-
affected countries, unlike the non-conflict-affected countries. Further analyses using 
three-year averages of the data from 1981 to 2013 find that greater fluctuations in 
the growth rate adversely affect the level of political stability in especially conflict-
affected countries, thus indicating a correlation between economic instability and 
political instability.
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Introduction

Many nations on the African continent have performed poorly in maintaining stable 
economic growth rates and achieving appreciable levels of economic development. 
This is despite the abundance of human and material resources that should engender 
positive economic outcomes for most of the population. To the contrary, many of 
these countries suffer from abysmally poor levels of development of both human 
and material resources, with many instances of social discontent and conflict, which 
further aggravate the state of underdevelopment.

Political instability, especially of a violent nature, destroys the productive capac-
ity of the economy through its adverse impact on human and material resources. 
Besides, the transactional inefficiencies that result damage the economic prospects 
further [11], leading to lower investments. There is, consequently, an expectation 
that the level of economic growth will decline in the future. Furthermore, because 
political instability, in general, is likely to shorten the horizon of policymakers, there 
is a greater likelihood towards suboptimal short-term macroeconomic policies and 
frequent switch of policies that create volatility and thus, negatively affect macro-
economic performance [4].

The literature on the relationship between political instability and economic 
growth show that this relationship flows in either direction; that is, political insta-
bility influences the level of economic growth, on the one hand [30], [14], [7], 
[18], while the level of economic growth influences the level of political instabil-
ity, on the other [28]. Additionally, the literature suggest that this relationship flows 
through other connecting variables such as the level of inflation, fiscal deficits and 
investment, where, for instance, Guillaumont et al. [22] note that political instabili-
ties, along with other “primary” instabilities, influence Africa’s economic growth 
through their impact on economic policy as evidenced by the instabilities of invest-
ment and of the real exchange rate.

This analysis on the relationship between political instability and economic 
growth in Africa considers the nature of this phenomenon on the African continent. 
Being a continent where there have been significant levels of political instability, 
and where also there is widespread underdevelopment, the African continent pre-
sents an important location for the analysis of the relationship between political 
instability and economic growth. The analysis covers 52 out of the 54 countries in 
Africa for the period 1980–2013.

The analysis, by applying both static and dynamic methods in ascertaining the 
relationship, shall seek to determine the how political instability interacts with the 
level of economic growth. In addition, seeing the unstable performance of econo-
mies on the continent, the analysis shall further seek to determine if and what man-
ner of relationship exists between political instability and instability in the economy. 
While some studies on the relationship between political instability and economic 
growth in Africa have performed a unidirectional [22] or a bi-directional analysis 
[21], [23], [25], this analysis shall, in addition to a bi-directional analysis, study 
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the effect that instability of the economic growth rate has on the level of political 
instability.

In Sect. 2 of this paper, a review of the literature, which includes theoretical and 
empirical studies on the subject matter, is carried out. Section 3 examines the rela-
tionship between political instability and economic growth in a number of countries 
in Africa. Specification of the research models and analysis of data, using the bi-
directional models as well as an analysis of the impact of instability of the economic 
growth rate on the level of political instability, and a robustness check, are carried 
out in Sect. 4. Section 5 concludes the paper.

Literature review

The relationship between political instability and economic growth flows in either 
direction; PI → LEG and LEG → PI. The literature that pertains to this relation-
ship have widely reported an inverse relationship between political instability and 
economic growth. One strand of the literature from the PI → LEG point of view 
considers the relationship as flowing through the tax system. This strand consid-
ers the design of the tax structure as being based on strategic political considera-
tions [14]. The incumbent government in a politically unstable environment imposes 
tax on capital, for example, to discourage investment. Additionally, the incumbent 
increases the level of spending so much that the level of deficit is increased to con-
strain the fiscal policies of future governments. Because of these political decisions, 
there is a decline in the future economic growth rates [30], [7], [18].

The influence political instability has on investment, however, does not arise from 
political decisions alone. Empirical studies have found a significant link between the 
policy uncertainty that arises from political instability and the level of investment. 
The studies have shown that investments decline with uncertainty in policies when 
an “outsider” gets into office or it is imminent that an incumbent would fall [19], 
[8], [24]. This is so because a new government, unlike a re-elected government, 
brings with it new or, at least, different policies. The uncertainty about how the new 
policy directions would affect the economy or certain sectors within it influences 
investment decisions. This is especially the case when the investment is long-term 
and/or irreversible, as in the case of sector-specific capital investment, and/or when 
the investment can be delayed [31], [21]. Investors thus exit the economy in prefer-
ence for politically stable environments with less policy uncertainty [5]. Moreover, 
a decline in investment may arise from political instability not only because of the 
uncertainty created, but may also be the result of a reduction in the return to capital 
arising from the inhibition of efficient capital allocation caused by political instabil-
ity [21], [20].

An alternative channel through which political instability leads to lower economic 
growth is inflation. Weak governments, which are especially characteristic of politi-
cally unstable environments, are unable to resist the demand for increased spend-
ing, either for patronage or for suppressing dissent. Having ineffective tax systems 
that generate sufficient tax revenues, the increased government spending is financed 
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by seigniorage—the inflation tax—when revenue from other sources is limited. The 
increased government spending is inflationary [14], [3].

Acemoglu et al. [2] argue that large budget deficits and high inflation are an indi-
cation of weak institutions. It is the weak institutions, which bring about distortion-
ary macroeconomic policies that result not only in slower growth over the long run 
but also in greater volatility and worse macroeconomic outcomes. Acemoglu et al. 
[2] further argue that countries that experience high volatility and economic crises 
are more likely to have inherited more extractive institutions from their colonial past.

These countries, having weak institutions and thus dysfunctional tax systems, 
depend substantially on extractions from natural resources, especially when they are 
resource-rich. The result is a rentier state, which is yet another link in the politi-
cal instability-economic growth nexus. The concentration of economic power in the 
government, which is common in rentier states, makes the possession of political 
power highly lucrative and thus attracts human and material resources into the con-
test for political power. This transfer of resources and skills away from productive 
employment into the contest for political power represents a significant loss of pro-
ductive capacity, which results in a decline in economic productivity. This scenario 
is commonly referred to in the literature as the “resource curse” [26], [12], [16], 
[10]. In summary, what we have is a connection between political instability, which 
results from having rentier states with extractive institutions, and lower economic 
growth, which results from the transfer of resources away from productive ventures 
occasioned by the rentier situation. Thus, while being resource-rich creates the ten-
dency towards a rentier system that leads to greater political instability, political 
instability, in turn, weakens administrative structures that are required for efficient 
tax administration, which leads to dependence on resource rents, with the attendant 
consequences of the resource curse.

Beside strategic political considerations and beyond political instability arising 
from the turnover of government, political instability of a violent nature, has been 
widely reported to also negatively affect the level of economic growth. The chan-
nel through which this occurs is the destruction of human and material resources 
that are required for sustaining economic productivity. Since wars are intrinsically 
destructive of these resources, as well as, the transactional structures that sustain 
their productivity, the economic growth rate declines relative to what it would have 
been had the war not occurred [11]. The decline in the growth rate is, however, 
reversed post-conflict as the conflict-affected countries tend to grow faster than the 
non-conflict-affected countries after hostilities have ended [13].

From the contrary point of view, that is, low economic growth leading to political 
instability (LEG → PI), the literature finds that poor economic performance creates 
vulnerabilities that increase the risks of political instability. Londregan and Poole 
[28] find that the probability of government being overthrown is significantly influ-
enced by the level of economic well-being. Consequently, coups are almost non-
existent in developed countries because high levels of income and high rates of eco-
nomic growth significantly inhibit coups and also result in lower levels of politically 
motivated violence [28], [25]. Because failure represents significant risks to the 
coup participants, Londregan and Poole [28] add that the participants weight these 
costs and would, consequently activate their plans only when they expect to succeed. 
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A weak economic environment and high poverty rates create the conditions for the 
coup to succeed as popular dissatisfaction increases. They [28] find that poverty is a 
common denominator in all coups.

In the literature concerning Africa, empirical studies have found that political 
instability, particularly, the instability in regimes, through its adverse influence on 
investment, accounts for a substantial reduction in the economic growth rate in Sub-
Saharan Africa [21], [23]. Considering political instability among a group of “pri-
mary” instabilities, including climatic and terms of trade instabilities, Guillaumont 
et al. [22] state that it leads to stop-and-go policies, which cause instabilities in the 
rate of investment and the real exchange rate. It is these “intermediate” instabilities 
that significantly lower Africa’s economic growth rate.

It can thus be deduced from the literature that there is a deep interconnection 
between economic growth and political instability. While investment and the rate 
of economic development is reduced by the uncertainty associated with an unstable 
political environment, poor economic performance, on the other hand, may lead to 
the government collapse and political unrest [5].

Political instability and economic growth in Africa

Liberia had positive economic growth rates of up to 6% per annum for all, except 
2 years (1973 and 1975) of the 1970s. However, following the coup d’état in 1980 in 
which the incumbent president was assassinated, Liberia consistently had negative 
growth rates until 1995. The deepest declines in economic growth within this period 
were in 1989, 1990, 1992, 1993, and 1994 when the GDP growth rates fell to − 27%, 
− 51%, − 35%, − 33% and − 22%, respectively. 1989 also marks the year of the com-
mencement of the First Liberian Civil War (1989–1997), which led to the assassina-
tion of the incumbent president in September 1990. The Liberia situation shows how 
a continuous decline in the level of economic activity starting from a situation of 
political instability led to even further political instability in the future. As a matter 
of fact, between 1980 and 2013, Liberia experienced more years with negative eco-
nomic growth rates (18 years) than years with positive growth rates (16 years). All 
the positive GDP growth years occurred towards the end of the war and after the war 
had ended indicating a rebounding of the economy.

The number of positive economic growth years relative to the negative growth years 
appears to not be conclusively related the level of political instability, as can be seen 
in the situations in Kenya and Lesotho. Although both countries had 33 years each of 
positive economic growth out of the 34 years (1980–2013) covered in this analysis, 
Kenya is more politically unstable than Lesotho is. Looking further at the average eco-
nomic growth rates over the period ( AV ), as well as, the standard deviations of these 
growth rates ( SD ), Lesotho had only a slightly higher average economic growth rate 
of 3.77% and even more slightly lower standard deviation of the growth rate at 2.31 in 
comparison to Kenya’s 3.68% and 2.32, respectively, as shown in Table 1.

Two other countries with 33  years of positive economic growth rates are Bot-
swana and Mauritius. Of the 33  years of positive economic growth in Botswana, 
only 10 of these years recorded growth rates below 5%, while 6  years recorded 
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growth rates that were greater than 10%, annually. Unlike Botswana, however, 17 
of the 33 years of positive economic growth in Mauritius recorded growth rates that 
were below 5%, while annual growth rates above 10% were not recorded in any of 
the years. Botswana, with a relatively higher average economic growth rate of 6.85% 
and higher standard deviation of the growth rate of 4.69, is noted in the literature 
for being a politically stable country [32], [1]. Mauritius is similarly politically sta-
ble, having an average growth rate of 4.47% and standard deviation of 3.26. The 
coefficients of variation (the standard deviation of GDP growth-to-average GDP 
growth ( SD—AV  ) ratios) for Botswana and Mauritius are, respectively, 0.68 and 
0.73, which are close to Kenya’s 0.63 and Lesotho’s 0.61. All four countries, except 
Kenya, are relatively politically stable when assessed in relation to the Political Sta-
bility and Absence of Violence/Terrorism estimate ( PSE ) of the World Bank World 
Governance Indicators (WGI), which captures the perceptions of the likelihood that 
the government will be destabilized or overthrown by unconstitutional or violent 
means [27]. Although, both Kenya and Lesotho, unlike Botswana and Mauritius, 
experienced incidences of conflict, the duration of conflict1 in both cases was on the 
average very short, at about 0.03 month.

Looking further into how the relationship between the average GDP growth rate 
and the standard deviation of GDP growth rate relate to the level of political insta-
bility, we see a sort of pattern as shown in Fig. 1a. In countries where on the average 
the total tax annually exceeds the total natural resource rents (Group A in Table 1), 
a lower SD—AV  ratio on the average, indicating a faster and relatively stable eco-
nomic growth, is associated with lower levels of political instability. The only excep-
tions to the rule in these countries, ranging from Tanzania to Zimbabwe on Fig. 1a, 
are Tanzania and Kenya, where the SD—AV  growth ratios are low but have quite 
high levels of political instability. Moreover, the duration of conflict in the countries 
where on the average the total tax annually exceeds the total natural resource rents, 
where it occurs, is relatively shorter the smaller the SD—AV  growth ratio. This may 
thus suggest that for these countries, the lower the level of political instability, the 
relatively more stable would be the rate of economic growth, as measured by the 
standard deviation of the GDP growth rate.

The picture regarding the SD—AV  growth ratio and the level of political instabil-
ity, however, seems to be unclear in countries where on the average the total natural 
resource rents annually exceed the total tax (Group B in Table 1). Here, political 
instability as measured by the PSE seems to be unrelated to the SD—AV  growth 

1  The duration of conflict here is measured by Type 3 (internal armed conflict occurring between the 
government of a state and one or more internal opposition group(s) without intervention from other 
states) and Type 4 (internationalized internal armed conflict occurring between the government of a 
state and one or more internal opposition group(s) with intervention from other states (secondary par-
ties) on one or both sides) conflicts in the UCDP/PRIO Armed Conflict Dataset, Version 4-2015 of 
Uppsala University, Sweden (Themnér, 2015). Since the UCDP/PRIO Armed Conflict Dataset, Version 
4-2015 is presented in days, an internal conflict month ( ICM ) is defined here as a Type 3 and/or Type 4 
conflict in the UCDP/PRIO Armed Conflict Dataset, Version 4-2015 that occurs within a period rang-
ing from 1 day to one calendar month. External conflict is not considered here because its impact on the 
domestic economy may not be certain.
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ratio. However, converse to what was shown for the higher total tax countries, in 
these countries, ranging from Guinea to the Central African Republic in Fig.  1b, 
longer durations of internal conflict are correlated with lower SD—AV  growth 
ratios. Additionally, the annual total natural resource rent-to-total tax ( NRT  ) ratio 
is directly correlated with the SD—AV  growth ratio, implying relatively less sta-
ble economic growth rates as the NRT  ratio increases. The presence of relatively 
higher total natural resource rents thus leads to less stable economic growth rates. 
This would not be unconnected with the instability in prices of natural resources 
in international markets and suggests a transmission of the effects of instability in 
commodity prices to the stability in economic growth rates in resource-dependent 
economies.2

The average standard deviation of the economic growth rate in the 22 countries in 
the group where total natural resource rents exceed total tax is 8.8, with an average 
growth rate for the period of 4.3%. These are higher than the corresponding values 
in the 30 countries where the total tax exceeds the total natural resource rents, with 
the values being 4.22 and 3.71% for the standard deviation of the growth rate and 
average growth rate, respectively. The average standard deviation of the growth rate 
in countries where total natural resource rents exceed total tax being more than two 
times higher than that of countries where the total tax exceeds total natural resource 
rents, even though the average growth rate is only 1.15 times higher, suggests the 
influence natural resource rents have on economic growth rates either directly, 
through the fluctuations in commodity prices, or indirectly, through the greater 
tendency for political instability in resource-dependent countries and the resulting 
impact of political instability and war on the level of economic growth.

The foregoing analyses show that not only higher economic growth rates but also 
relatively more stable growth rates are correlated with lower levels of political insta-
bility in less resource-dependent countries. Taking a ratio of the standard deviation 
of the economic growth rate to the average growth rate thus attaches greater value, 
and therefore greater importance, to stable growth, especially regarding its relation-
ship with political instability. A lower SD—AV  growth ratio would thus indicate not 
just a higher and more stable economic growth rate but also the added benefit of a 
lower level of political instability.

Parvin [29] noted the importance of a growing income in determining the level of 
political instability. Since growing per capita incomes indicate the expanding capac-
ity of the economy to meet the growing demands of the society, and therefore cre-
ate a sense of individual and/or group fulfilment, the sense of disaffection felt by 
members of the society is removed or minimized. Moreover, Parvin [29] addition-
ally noted that a higher rate of income growth raised the present value of future 
incomes and therefore raises the level of current employment. This raises the oppor-
tunity cost of violence for the individual. Consequently, higher growth rates would 

2  Figure  1b, additionally, shows a greater density of negative-valued Average PSE bars in resource-
dependent countries denoting higher levels of political instability on the average in these countries as 
compared to the less resource-dependent countries. There are similarly longer durations of conflict in the 
resource-dependent countries on the average than is the case in the less resource-dependent countries. 
Analyses of these relationships are outside the scope of this paper.
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coincide with lower levels of political instability because individuals would prefer to 
maintain their present and future economic status.

When growth rates fluctuate, however, a different effect on expectations is gen-
erated. Wide fluctuations in growth rates generate uncertainties about the state of 
the economy and, thus, adversely affect investments. The effect is that individuals’ 
perceptions of their future prospects are negatively altered and it would be the case 
then that their present and future opportunity costs for engaging in violent acts and 
potentially losing their present economic status for a better one, should the outcome 
of engaging in violence be in their favour, will be lowered. The level of political 
instability would then rise. Despres et  al. [17:507] relate the relationship between 
political instability and economic instability, which includes an unsteady growth in 
production, as well as, mass unemployment and major fluctuations in the price level 
(Despres et  al., [17]:505), thus: “…marked economic instability creates conflicts 
and hardships, sets group against group and produces dissatisfaction with the exist-
ing structure of society.”

Three scenarios can be thought-up from the relationship between the growth of 
the economy, denoted by the average growth rate ( AV  ), and stability in the growth 
of the economy, denoted by the standard deviation of the growth rate ( SD ), in rela-
tion to the level of political instability.

The first is a scenario where any two countries have the same average growth rate 
but one of which has a lower standard deviation of the growth rate, thus giving it a 
lower SD—AV  growth ratio. Such a country would have the advantage of a more 
stable political system in comparison to the other. For this scenario, we find that 
no two countries have the same average growth rates, so comparisons are made for 
countries whose average growth rate values are very close. Niger and South Africa 
have average long-term (1980–2013) growth rates of 2.43 and 2.44, respectively. 
South Africa, however, has a lower standard deviation of 2.34, giving it a lower SD
—AV  ratio of 0.96, compared to Niger’s standard deviation of the growth rate of 
5.28 and SD—AV  ratio of 2.17. South Africa is shown to be more politically stable 
than Niger, having an average PSE of − 0.14, which is greater than Niger’s − 0.59, 
as shown in the comparisons on Table 2. Similar outcomes are found for the com-
parisons between Tunisia and Morocco, and between Sao Tome and Principe and 
Swaziland, with the more politically stable country being the country having the 
lower standard deviation of the growth rate and, therefore, a lower SD—AV  ratio, 
as underlined in Table 2. Regarding the other measures of political instability, the 
frequency of government change ( FGC ) seems not to be influential in the political 
stability-economic growth relationship in two of the three cases (that is, Tunisia-
Morocco and Sao Tome and Principe-Swaziland) as the countries with the higher 
FGC s in these comparisons turned out to have lower SD—AV  ratios. Regarding 
the duration of conflict, the non-occurrence of conflict or the shorter the duration 
of conflict in two of the three cases (that is, Tunisia-Morocco and Sao Tome and 
Principe-Swaziland) is shown to coincide with a lower SD—AV  ratio. All the coun-
tries considered under Scenario 1 are in group A (that is, countries where total tax 
annually exceeds total natural resource rents on the average).

The second scenario is one where two countries have the same standard deviation 
of the growth rate but in which one country has a higher average growth rate, and thus 
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also has a lower SD—AV growth ratio. Here, the risk of political instability reflected 
in the instability of the economic growth rate would be compensated for by the higher 
economic growth rate. We make comparisons here between Lesotho and Kenya, Swazi-
land and Mali, and Mali and Cabo Verde. In all but the Swaziland-Mali cases, relatively 
higher average economic growth rates, and, therefore, lower SD—AV ratios coincide 
with lower levels of political instability. Moreover, except for the Lesotho-Kenya case, 
a lower FGC and the non-occurrence of conflict coincide with a lower SD—AV ratio. 
Like the first scenario, all the countries considered in Scenario 2 are in group A.

The third scenario has two countries with the same SD—AV  growth ratio among 
which, one country has a higher average growth rate and, therefore, inevitably has 
a higher standard deviation of the growth rate. Because the SD—AV  ratios are the 
same for both countries, the pairwise comparisons here are not expected to show a 
clear relationship between AV  and SD in relation to the level of political stability. 
For the within-groups (that is, groups A—countries where total tax annually exceeds 
total natural resource rents on the average—and B—countries where total natural 
resource rents annually exceed the total tax on the average) comparisons, three sets 
of cases with (almost) identical SD—AV  ratios [Djibouti-Togo (Group A), Came-
roon-Equatorial Guinea (Group B), and Angola-Chad (Group B)] are compared. 
In two of the three cases (Djibouti-Togo and Angola-Chad), the countries with the 
higher average growth rates and, therefore, greater standard deviations in the respec-
tive comparisons were more politically unstable. This is, however, reversed with 
respect to the Cameroon-Equatorial Guinea comparison, where Equatorial Guinea, 
having an exceptionally high average growth rate, is more politically stable, despite 
the much higher standard deviation of the growth rate. The country with the lower 
FGC in all three comparisons here is the less politically unstable country.

For the across-groups comparisons in Scenario 3, Gabon (from Group B), which 
has the higher AV  and SD , in the Madagascar-Gabon comparison is less politically 
unstable than Madagascar. Conversely, Morocco (from Group A), which has the 
lower AD and SD , in the Morocco-Sudan comparison is the less politically unstable 
country.

Overall, given the (almost) identical SD—AV  ratios, the relative influence of the 
average growth rate and the standard deviation of the growth rate on the level of 
political stability is not clear for Scenario 3. For the comparisons in Scenario 1 and 
Scenario 2, however, the size of the standard deviation appears to influence (or be 
influenced by) the level of political instability the most.

Empirical analysis

Data

The study includes 52 (out of the 54) countries in Africa for the period 1980–2013. 
Somalia and South Sudan are excluded for reasons of insufficiency of data. Eco-
nomic and demographic data were sourced from the World Development Indicators 
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of the World Bank.3 The data on taxes were retrieved from the International Centre 
for Tax and Development (ICTD) Government Revenue Dataset. Political stability 
data, namely, Political Stability and Absence of Violence/Terrorism estimate, which 
runs from 1996 to 2013 but in which the years 1997, 1998 and 2001 are unreported, 
were sourced from the World Governance Indicators datasets of the World Bank, 
while the data on conflict were retrieved from the Uppsala Conflict Data Program/
Centre for the Study of Civil Wars, Peace Research Institute Oslo (UCDP/PRIO) 
Armed Conflict Dataset, Version 4-2015.

The variables, applied variously in the econometric models, are defined as fol-
lows. For the set of political or politically determined factors (P), we have

Political instability ( PSEit)

For country i in year t and indicated by PSE
it
 , which measures the level of political 

instability on a scale ranging from − 2.5 to 2.5, with lower values indicating higher 
levels of political instability and higher values indicating lower levels of political 
instability [27], the level of political instability is expected to have an inverse rela-
tionship with the level of economic growth, as a politically unstable environment 
would not allow for policy consistency as well as a secure economic environment, 
all of which increase disruptions to economic/business operations. The World Bank 
WGI aggregates PSE , which has also been used to indicate the level of political 
instability in [15], from up to nine (9) different sources for countries in Africa [27]. 
Hence, the indicator provides a broad perspective on the political situation in these 
countries. Political instability may alternatively be measured by FGC and the dura-
tion of internal conflict measured in months ( ICM).

Total natural resource rent‑to‑total tax ratio ( NRTit)

The NRT  ratio indicates the level of dependence of the economy on natural 
resources. Resource-dependent countries have a greater tendency towards rent-seek-
ing, which increases the competition for political power by providing an incentive 
for the opposition (or even rebels) to take over power and, hence, raises the level of 
political instability. Consequently, an inverse relationship between the NRT  ratio and 
PSE is expected. Moreover, rent-seeking causes a transfer of skills and resources 
away from productive economic activities unto the contest for political power, lead-
ing to a decline in the level of economic growth. An inverse relationship is, there-
fore, expected between the NRT  ratio and the level of economic growth. Although 
the amount of rents received may be outside the control of the government, taxes are 
politically determined. As a result, the NRT  ratio is a politically determined variable.

3  There are no cyclically adjusted data in our database. The original data is thus used.



233

1 3

International Journal of Economic Policy Studies (2019) 13:217–257	

Seigniorage 
(

�H

Y

)

it

We expect that there would be an inverse relationship between the level of sei-
gniorage, which is measured as the product of the rate of inflation and high-pow-
ered money, and the level of economic growth.

Fiscal deficit ( FDit
)

Since debt-financed deficits raise the level of interest rates and money-
financed deficits are inflationary, it is expected that fiscal deficit would be 
inversely related to the level of economic growth. It is also expected that fiscal 
deficit would be inversely related to PSE as higher levels of political insta-
bility force governments to increase spending on security and/or patronage 
even when government revenues are low. Fiscal deficit is measured here as 
the inverse of General Government Net Lending/Borrowing as a percentage of 
GDP.

For the set of domestic economic factors (E), we have

Real GDP growth rate ( 1Yit)

As mentioned above, an inverse relationship is expected to hold between the rate 
of economic growth and the level of political instability.

Consumption ( Cit)

Higher consumption spending implies an increased demand for goods and ser-
vices and, therefore, more investment, which is expected to raise the level of eco-
nomic growth.

Domestic credit to the private sector ( Creditit)

It is included as a proxy for investment, as well as, a proxy for financial devel-
opment. It is expected that credit to the private sector would raise the level of 
economic growth. Zouhaier and Karim [33] used money and quasi-money ( M2 ) 
as proxy for financial development. However, in the literature, M2 is often used 
to indicate money supply and has been in used in this paper to form part of the 
definition of seigniorage.

For the set of demographic factors (D), we have

Secondary school enrolment ( SchEnrit)

School enrolment is taken as an indicator of the level of education, and, therefore, 
as a quantifier of skill sets available to the economy. A direct relationship between 
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school enrolment and the level of economic growth is, therefore, expected. In 
addition, school enrolment is expected to have an inverse relationship with the 
level of political instability.

For the set of external factors (Ex), we have

Foreign direct investment ( FDIit)

The flow of foreign resources into a country provide capital, as well as, technology, 
which are expected to raise the level of economic growth.

Openness of the economy ( MTit)

Measured as the ratio of merchant trade to GDP, MT
it
 , it is expected that the greater 

the openness of the economy, the higher the level of economic growth would be. 

Table 3   Granger Causality Test Results

a Significant at the 5% level of significance when one lag is included
b Significant at the 5% level of significance when two lags are included
c Significant at the 5% level of significance when three lags are included
Underlined lags indicate two-way causality at the included lags

Granger caused by

Political Stability and Absence of Violence/
Terrorism: Estimate ( PSE

it
)

FDI
it

a

Uppsala Internal Conflict Months ( ICM
it
) FD

it

a,b,c, ΔY
it

a,b, C
it

b

Frequency of government change ( FGC
it
) NRT

it

a,b, FD
it

a,c, ICM
it

b,c

Total natural resource rent-to-total tax ratio 
( NRT

it
) FGC

it

a,b,c, 

(

�H

Y

)

it
a,b,c, FD

it

a, C
it

a,b,c, MT
it

a,b,c, Credit
it

a, 
FDI

it

b,c, PSE
it

c

Seigniorage 

((

�H

Y

)

it

)

ΔY
it

a,b,c, NRT
it

a,b,c, FD
it

a,b,c, FGC
it

b,c, SchEnr
it

c, MT
it

c, 
FDI

it

c

Fiscal deficit ( FD
it
)

NRT
it

a,b,c, 

(

�H

Y

)

it
a, C

it

a,b,c, Credit
it

a,b, FDI
it

c

Real GDP growth rate ( ΔY
it
) FGC

it

a,b,c, NRT
it

a,b,c, MT
it

a,b,c, C
it

a,b,c, FDI
it

a,b,c, FD
it

c

Consumption ( C
it
) PSE

it

a,, MT
it

a,b,c, SchEnr
it

a,b, NRT
it

a,b,c, ΔY
it

b,c, FDI
it

c

Domestic credit to the private sector ( Credit
it
) PSE

it

a, ΔY
it

a,b,c, SchEnr
it

a,b,c, C
it

a,b, FD
it

c

Secondary school enrolment ( SchEnr
it
)

Foreign direct investment ( FDI
it
) ΔY

it

a,b,c, FD
it

a,b,c, MT
it

a,b,c, C
it

b,c, PSE
it

b,c, NRT
it

b,c, 
(

�H

Y

)

it

c

Merchandise trade ( MT
it
) PSE

it

a,b,c, ΔY
it

a,b,c, C
it

a,b,c, FDI
it

a,b,c, ICM
it

b, SchEnr
it

c
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Moreover, it is expected that the more open an economy is to international trade, the 
lower would be the level of political instability.

Granger causality test

As a preliminary, to ascertain causality between the variables, a Granger causality 
test is conducted for respective pairs of the variables.4 The summary of the results 
of the Granger causality test is presented in Table 3. One of the main variables in 
this research, PSE , is Granger caused by FDI when one lag of PSE is included. ΔY  
is Granger caused by FGC , NRT  , MT  , C , FDI and FD . There is two-way causality 
when two and three lags of C are included and when one, two and three lags of MT  
and FDI , respectively, are included.

Econometric models

Econometric models are specified for political instability and economic growth. 
Because of the expected endogeneity in the models, dynamic linear models, in par-
ticular, the System Generalized Method of Moments (SGMM), are used.

Political instability

The SGMM model for political instability specifies political instability as a func-
tion of political instability in the preceding period, the NRT  ratio, fiscal deficit, 
the growth rate of real GDP, secondary school enrolment, and the indicator for the 
openness of the economy, which is merchandise trade.

Economic growth

The economic growth SGMM model specifies the economic growth rate as a func-
tion of the preceding period’s level of economic growth, the level of political insta-
bility, fiscal deficit, domestic credit to the private sector, secondary school enrol-
ment, and merchandise trade, which is the indicator for the openness of the economy.

(1)
PSE

it
= �

i
+ �

1
PSE

it−1
+ �

2
NRT

it
+ �

3
FD

it
+ �

4
ΔY

it
+ �

5
SchEnr

it
+ �

6
MT

it
+ �

it

(2)
ΔY

it
= �

i
+ �

1
ΔY

it−1
+ �

2
PSE

it
+ �

3
FD

it
+ �

4
Credit

it
+ �

5
SchEnr

it
+ �

6
MT

it
+ �

it

4  Preceding the Granger causality test, the requirement that the series have to be covariance stationary 
is ascertained through the panel unit root test, the results of which are shown in Appendix A1. For most 
of the series, the null hypothesis H0 of non-stationarity is rejected at the 5% level of significance, both at 
level and at first difference. However, H0 is not rejected for SchEnr and Credit at level for all of the tests, 
while it is rejected at first difference, except for the Breitung t-statistic for SchEnr . H0 is not rejected for 
PSE , NRT  , FD , C , FDI , at level and at first difference for C using Breitung t-statistic.
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Empirical results

Political instability

The results of the political instability model are presented in the following tables. 
Table 4 shows the results of the analysis using SGMM. The analysis includes one 
lag of the dependent variable ( PSE ) with a maximum lag depth of one. The total 
natural resource rents-to-total tax ratio, general government net lending/borrowing 
and the GDP growth rate are taken as endogenous, without lags but a maximum of 
one lag used as instruments.

Table 4   Two-Step (Robust) SGMM Regression: Political stability (WGI Political Stability and Absence 
of Violence/Terrorism: Estimate) (lags (1) maxldep (1)), total natural resource rent/total tax (endog-
enous; lagstruct(0,1)), general government net lending/borrowing (endogenous; lagstruct(0,1)), GDP 
growth (endogenous; lagstruct(0,1)), secondary school enrolment, and merchandise trade

Standard errors in parentheses
Sources: World Bank. (2015, June). World Development Indicators; World Bank. (2016, April). World 
Governance Indicators; Wilson Prichard, Alex Cobham and Andrew Goodall. (2014, September). The 
ICTD Government Revenue Dataset
* p < 0.05, **p < 0.01, ***p < 0.001

(P) (P,E) (P,E,D) (P,E,D,Ext)

L.PSE 0.864*** 0.876*** 0.781*** 0.790***

− 0.035 − 0.044 − 0.054 − 0.051
NRT − 0.00686* − 0.00871* − 0.0211*** − 0.0212***

− 0.003 − 0.004 − 0.005 − 0.005
FD 0.0012 0.00118 0.00126 0.000707

− 0.002 − 0.002 − 0.002 − 0.002
∆Y 0.00318 0.00882* 0.00956*

− 0.002 − 0.004 − 0.004
SchEnr 0.00677*** 0.00626***

− 0.002 − 0.001
MT 0.00116

− 0.001
Constant − 0.0305 − 0.0375 − 0.400*** − 0.455***

− 0.021 − 0.021 − 0.092 − 0.096
No. of observations 492 492 311 311
No. of countries 51 51 49 49
No. of instruments 63 84 84 85
Hansen (p-value) 0.8658 0.9982 0.9999 0.9998
AR1 (p-value) 0.0001 0.0001 0.004 0.0038
AR2 (p-value) 0.9301 0.9239 0.7125 0.7021
AR3 (p-value) 0.9811 0.9508 0.5972 0.5243
Wald chi2 601.98 682.18 457.19 565.7
Chi2 (p-value) 0.0000 0.0000 0.0000 0.0000
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The two-step SGMM results show, in accordance with a priori expectations, a 
direct relationship between the GDP growth rate and PSE , implying an inverse rela-
tionship between GDP growth and political instability. Consequently, when growth 
rates decline, the level of political instability rises.

For the other variables, the total natural resource rents-to-total tax ratio, as 
expected, has an inverse relationship with PSE . This indicates that the more 
resource-dependent a country is, the higher the level of political instability, as was 
previously shown in Fig. 1b. School enrolment, on the other hand, is found to be 
directly related to PSE . Hence, the more educated a society is, the more politically 
stable it becomes.

The results of the Sargan-Hansen test for overidentifying restrictions [9] for the 
respective columns are statistically nonsignificant, thus satisfying the hypothesis that 
the instruments are valid instruments—that is, the instruments are uncorrelated with 
the error term—and the excluded instruments are correctly excluded from the esti-
mated equation. As expected, the results of the autoregressive (AR) process are sta-
tistically significant for AR(1) and nonsignificant for AR(2) and AR(3). First-order 
serial correlation is expected since the first lag of the dependent variable, political 
stability, is used as an explanatory variable in the SGMM regression. On the con-
trary, there is no second- and third-order autocorrelation. The significant Wald Chi 
squared test results indicate that the explanatory variables in the model are statisti-
cally significant.

Table  5 shows the results for the political instability model using the Fixed-
Effects method. The results indicate a statistically significant direct relationship 
between political stability and the economic growth rate (that is, an inverse relation-
ship between the economic growth rate and political instability) at the 5% level of 
significance. This is shown to be true for the different classifications of the coun-
tries (that is, conflict-affected countries and countries with the average long-term 
(1980–2013) GDP per capita of less than $1000, as well as those with average long-
term GDP per capita greater than $1000). Hence, higher levels of economic growth 
would have a depressing effect on the level of political instability.

The results, however, unlike the case for the conflict-affected countries, are not 
statistically significant at the 5% level of significance for the non-conflict-affected 
countries. This would suggest the importance of conflict, or the absence thereof, 
in the determination of the relationship between the level of economic growth and 
political instability.

General government net lending/borrowing is found to be directly related to the 
level of political stability in non-conflict affect countries. This indicates that fiscal 
deficits (that is, a negative fiscal balance) would be associated with higher levels of 
political instability.

Economic growth

The results for the economic growth model are presented in Tables 6 and 7. The 
two-step SGMM results in Table  6 include one lag of the dependent variable 
(GDP growth) with a maximum lag depth of one. PSE and general government 
net lending/borrowing are taken as endogenous, without lags but a maximum of 
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one lag used as instruments. The analysis indicates a direct relationship between 
PSE and the economic growth rate, as was earlier found for the political instabil-
ity model. The result remains true for countries whose average GDP per capita 
is greater than $300 and for countries which were affected by internal conflict. 

Table 6   Two-Step (Robust) SGMM Regression: GDP growth (lags (1) maxldep (1)), Political stability 
(WGI Political Stability and Absence of Violence/Terrorism: Estimate) (endogenous; lagstruct(0,1)), 
General government net lending/borrowing (endogenous; lagstruct(0,1)), Domestic credit to private sec-
tor, Secondary school enrollment, Merchandise trade

Standard errors in parentheses
Sources: World Bank. (2015, June). World Development Indicators; World Bank. (2016, April). World 
Governance Indicators
* p < 0.05, **p < 0.01, ***p < 0.001

All countries Average GDP per 
capita

Internal conflict

Greater than or equal 
to $300

Yes

(P) (P,E) (P,E,D) (P,E,D,Ex) (P,E) (P,E,D,Ex) (P,E)

L.∆Y − 0.174 0.104*** 0.208*** 0.197** 0.114*** 0.212** 0.0959*

− 0.203 − 0.02 − 0.059 − 0.062 − 0.032 − 0.067 − 0.048
PSE − 1.454 2.344** 1.198 1.196 2.887* 2.127* 2.020*

− 2.892 − 0.822 − 0.739 − 0.765 − 1.174 − 0.867 − 0.888
FD 0.425 0.0956 0.0132 0.0131 0.0819 0.00396 0.168

− 0.304 − 0.086 − 0.038 − 0.039 − 0.095 − 0.026 − 0.113
Credit − 0.175** − 0.00932 − 0.0144 − 0.153** − 0.0447 − 0.0397

− 0.055 − 0.033 − 0.036 − 0.058 − 0.046 − 0.061
SchEnr − 0.0562* − 0.0630** − 0.0860**

− 0.025 − 0.024 − 0.033
MT 0.00126 − 0.0191

− 0.024 − 0.027
Constant 5.596*** 9.161*** 7.292*** 7.740** 8.823*** 11.53** 6.813***

− 0.744 − 1.213 − 1.865 − 2.544 − 1.38 − 3.728 − 1.469
No. of observa-

tions
713 694 431 431 546 332 500

No. of countries 52 52 49 49 41 39 37
No. of instru-

ments
73 74 75 76 74 76 74

Hansen (p 
value)

0.9945 0.9744 0.9804 0.992 0.9985 0.9998 0.9999

AR1 (p value) 0.1923 0.0018 0.0031 0.0036 0.0023 0.0217 0.0191
AR2 (p value) 0.8149 0.2884 0.9587 0.9348 0.3287 0.3264 0.327
AR3 (p value) 0.694 0.3833 0.3286 0.3037 0.316 0.8515 0.6807
Wald chi2 4.1 42.4 28.29 42.76 29.64 31.72 43.96
Chi2 (p value) 0.2506 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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The results regarding domestic credit to the private sector and school enrolment, 
however, by respectively having negative values, go against a priori expectations.

As was found for the political instability model, the results of the Sargan-Hansen 
test for overidentifying restrictions [9] for the respective columns are statistically 

Table 7   Fixed Effects (Robust Standard Errors) Regression: GDP growth, Political stability (WGI Politi-
cal Stability and Absence of Violence/Terrorism: Estimate), seigniorage, General government net lend-
ing/borrowing, Final consumption expenditure, Domestic credit to private sector, Secondary school 
enrollment, Foreign direct investment, Merchandise trade

Standard errors in parentheses
Sources: World Bank. (2015, June). World Development Indicators; World Bank. (2016, April). World 
Governance Indicators
* p < 0.05, **p < 0.01, ***p < 0.001

All countries Average GDP per capita 
(1980–2013)

Less than $1000

All Internal conflict

(P) (P,E) (P,E,D) (P,E,D,Ex) (P,E) (P,E)

L.∆Y − 0.0955 0.0926 0.178* 0.163* 0.0944 0.115
− 0.179 − 0.056 − 0.081 − 0.077 − 0.057 − 0.056

PSE − 0.344 0.659 0.467 0.675 1.514* 1.251*

− 1.371 − 0.667 − 0.768 − 0.785 − 0.603 − 0.584
πH/Y − 0.00203* − 0.00141** − 0.000894 − 0.0012 − 0.00212*** − 0.00206**

− 0.001 0 − 0.001 − 0.001 − 0.001 − 0.001
FD 0.141 0.126* 0.0177 0.0164 0.0801 0.0817

− 0.123 − 0.059 − 0.037 − 0.042 − 0.044 − 0.045
Constant 0.0892 − 0.0781** − 0.0873** 0.0046 0.0121

− 0.067 − 0.024 − 0.029 − 0.013 − 0.011
Credit − 0.0875* − 0.112** − 0.128** − 0.0151 − 0.0286

− 0.036 − 0.038 − 0.044 − 0.055 − 0.062
SchEnr 0.0406 0.0328

− 0.024 − 0.031
FDI, net inflows 0.0521

− 0.052
MT 0.0419*

− 0.02
Constant 6.018*** − 0.622 12.31*** 11.38*** 5.959** 5.305**

− 1.01 − 5.456 − 2.125 − 2.629 − 1.771 − 1.707
r2 0.048 0.11 0.119 0.152 0.051 0.05
No. of observations 687 622 379 378 399 337
Residual degrees of 

freedom
51 48 45 45 31 25

Prob > F 0.0163 0.0000 0.0000 0.0000 0.0005 0.0018
No. of countries 52 49 46 46 32 26
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nonsignificant. Again, similar to the case of the political instability model, the results 
of the AR processes are statistically significant for AR(1), except in the case of column 
(P) for all countries, while they are nonsignificant for AR(2) and AR(3). First-order 
serial correlation is expected due to inclusion of the first lag of economic growth in the 
SGMM regression, while there is no second- and third-order autocorrelation. Except 
in the case of column (P) for all countries, again, the significant Wald Chi squared test 
results indicate that the explanatory variables in the model are statistically significant.

The results in Table  7, analysed using the Fixed-Effects method, include addi-
tional variables into the economic growth model. These are seigniorage, final con-
sumption expenditure and foreign direct investments.

Seigniorage, as expected is found to have an inverse relationship with the level 
of economic growth, while merchandise trade (an indicator for the openness of the 
economy) has a direct relationship with the level of economic growth. Final con-
sumption expenditure, however, against expectation, is found to be inversely related 
to the level of economic growth. General government net lending/borrowing is 
found to be directly related to the level of economic growth, implying that greater 
fiscal deficits would lower the level of economic growth. Regarding the main vari-
able of interest, however, PSE is found to be directly related to the level of economic 
growth in all countries with average per capita GDP less than $1000, and in coun-
tries with average GDP per capita less than $1000, which were also affected by con-
flict during the period of the study.

Stability of the economic growth rate

Following the earlier discussion in this paper regarding the relationship between the 
average ( AV  ) growth rate and the standard deviation ( SD ) of the growth rate, the 
data is re-analysed by taking 3-year averages of the data. Since the data runs for 
34 years (1980–2013), which would result in 11 three-year averages but with 1 year 
left out, the year 1980 is excluded when computing the 3-year averages. This leaves 
us with 11 3-year averages from 1981 to 2013. The average ( AV  ) growth rate and 
the standard deviation ( SD ) of the growth rates, as well as the AV–SD ratios for the 
respective periods 1981–1983, 1984–1986, …, 2011–2013 are computed. However, 
since PSE runs only from 1996, this leaves us with six 3-year periods in effect, that 
is, 1996–1998, 1999–2001, 2002–2004, 2005–2007, 2008–2010, and 2011–2013. 
These are applied to the political instability and economic growth models, respec-
tively, and analysed using the Fixed-Effects method. The political instability model 
is modified to become:
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Only the SD is found to have a statistically significant relationship with the level of 
political stability in the political instability model, the results of which are shown in 
Table 8. The relationship between SD and political stability is an inverse relation-
ship, indicating that wide fluctuations in the growth rate are associated with lower 
levels of political stability, hence political instability rises with wide fluctuations in 
the economic growth rate. Furthermore, unlike the non-conflict-affected countries, 
the fluctuations have a significant influence on political stability in conflict-affected 
countries.

Table 8   Fixed Effects (Robust Standard Errors) Regression: Three-Year averages of Political stability 
(WGI Political Stability and Absence of Violence/Terrorism: Estimate), total natural resource rent/total 
tax, general government net lending/borrowing, Standard deviation of GDP growth, secondary school 
enrolment, and merchandise trade; 1981–2013

Standard errors in parentheses
Sources: World Bank. (2015, June). World Development Indicators; World Bank. (2016, April). World 
Governance Indicators; Wilson Prichard, Alex Cobham and Andrew Goodall. (2014, September). The 
ICTD Government Revenue Dataset
* p  < 0.05, **p  < 0.01, ***p  < 0.001

All countries Internal conflict

Yes

(P) (P,E) (P,E,D) (P,E,D,Ext) (P,E)

NRT − 0.0135 − 0.000233 − 0.00932 − 0.0109 0.00111
− 0.013 − 0.006 − 0.016 − 0.013 − 0.018

FD 0.00847 0.00559 0.00707* 0.00776* 0.0107
− 0.005 − 0.003 − 0.004 − 0.004 − 0.008

πH/Y − 0.000192*** − 0.000196*** − 0.000213*** − 0.000191*** − 0.000192***

0 0 0 0 0
SD∆Y − 0.0172*** 0.00105 0.00193 − 0.0209**

− 0.005 − 0.01 − 0.01 − 0.007
SchEnr 0.00433 0.00548

− 0.004 − 0.004
MT − 0.00349

− 0.004
Constant − 0.413*** − 0.397*** − 0.610*** − 0.448 − 0.697***

− 0.035 − 0.015 − 0.168 − 0.284 − 0.028
r2 0.094 0.149 0.124 0.137 0.184
No. of observations 271 271 203 203 195
Residual degrees of 

freedom
51 51 48 48 36

Prob > F 0.0000 0.0000 0.0000 0.0000 0.0000
No. of countries 52 52 49 49 37
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Robustness check

Political instability is multidimensional, comprised of mass civil protests, politically 
motivated violence and war, instability within the political regime and instability of the 
political regime, among other forms of instability [25]. To check the robustness of the 
results found above by a disaggregation of political instability, therefore, the analysis 

Table 9   One-Step (Robust) SGMM Regression: Frequency of government change (lags (1) maxldep (1)), 
Internal Conflict Months, total natural resource rent/total tax (endogenous; lagstruct(0,2)), seigniorage 
(endogenous; lagstruct(0,2)), GDP growth (endogenous; lagstruct(0,2)), School enrollment, secondary, 
and merchandise trade; if internalconflict19802013

Standard errors in parentheses
Sources: World Bank. (2015, June). World Development Indicators; World Bank. (2016, April). World 
Governance Indicators; Wilson Prichard, Alex Cobham and Andrew Goodall. (2014, September). The 
ICTD Government Revenue Dataset
* p < 0.05, **p < 0.01, ***p < 0.001

(P) (P,E) (P,E,D) (P,E,D,Ext)

L.FGC 0.0103 0.0259 − 0.015 − 0.0182
− 0.061 − 0.055 − 0.060 − 0.058

NRT 0.0475*** 0.0492*** 0.0389* 0.0402*

− 0.011 − 0.013 − 0.017 − 0.018
πH/Y 0.0000419 − 0.00000795 − 0.0000679 − 0.0000645

0.000 0.000 0.000 0.000
L.ICM 0.00651 0.0102 0.0142 0.0122

− 0.013 − 0.01 − 0.01 − 0.011
FD − 0.0206 − 0.014 − 0.00512 − 0.00504

− 0.011 − 0.009 − 0.011 − 0.011
∆Y − 0.0120*** − 0.0220* − 0.0215*

− 0.002 − 0.009 − 0.009
SchEnr − 0.00264 − 0.00227

− 0.002 − 0.002
MT − 0.00162

− 0.002
Constant 0.160* 0.223*** 0.425*** 0.504***

− 0.063 − 0.065 − 0.106 − 0.133
No. of observations 684 684 447 447
No. of countries 37 37 36 36
No. of instruments 244 332 311 312
Hansen (p value) 0.6642 0.5507 0.2451 0.2518
AR1 (p value) 0.0000 0.0000 0.0001 0.0001
AR2 (p value) 0.9344 0.8449 0.2531 0.2912
AR3 (p value) 0.7212 0.7491 0.5408 0.5324
Wald chi2 88.01 44.13 15.95 22.73
Chi2 (p value) 0.0000 0.0000 0.0256 0.0037
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used FGC and ICM as alternative indicators of political instability. This follows the 
argument by Alesina and Perotti [6] that political instability could be measured by the 
‘the propensity to observe government changes’ and also by social unrest and political 
violence that may be marked by mass violence and civil wars. Since from the Granger 
causality test results (Table 3), ICM Granger causes FGC , the model is specified below:

The results presented on Table 9 show an inverse relationship between FGC and 
the GDP growth rate. This supports the results found earlier on the relationship 
between political instability and economic growth.

Summary and conclusion

The foregoing analysis investigated the relationship between political instability and 
economic growth in Africa from 1980 to 2013. Through the review of the literature, 
the analysis found that the relationship between political instability and economic 
growth flows in either direction; political instability-affecting-economic growth 
(PI → LEG) and economic growth-affecting-political instability (LEG → PI). The 
analysis also reviewed the channels through which political instability is related to 
the level of economic growth. Several channels including the tax system, govern-
ment spending and fiscal deficit, and inflation, were found in the literature to link 
political instability and the level of economic growth.

Reviewing the economic and political stability data on Africa, the study found a 
case where an initial instance of political instability led to a decline in the economic 
growth rate, which in turn led to further political instability and war. Further review 
of the data showed a pattern of relationship between the level of political instability 
and the average ( AV  ) long-term economic growth rate, the standard deviation ( SD ) 
of the growth rate, as well as the interaction between the AV  and the SD . Some sce-
narios were considered using pairwise comparisons of countries to determine how 
the AV  and the SD relate to the level of political instability. The scenarios suggested 
that a relatively higher AV  or a relatively smaller SD coincided with lower levels 
of political instability. Thus, higher and relatively more stable economic growth 
rates are indicated to coincide with higher levels of political stability (or lower lev-
els of political instability) in especially countries that are less dependent on natural 
resources in relation to total tax collection.

Through econometric analysis of the data, the analysis found there to be a statisti-
cally significant direct relationship between political stability and the level of economic 
growth. This is true for both the political instability model and the economic growth 
model. Political instability lowers the level of economic growth, on the one hand, while 
lower levels of economic growth worsened the level of political instability, on the other 
hand. The relationships were found to be especially true for conflict-affected countries.
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Further analysis using 3-year averages of the data from 1981 to 2013 found 
that greater fluctuations in the economic growth rate negatively affected the level 
of political stability. This indicates a connection between economic instability and 
political instability; economic instability leading to political instability. This rela-
tionship is found to be especially true for conflict-affected states.

The analysis, therefore, concludes that there is a strong bi-directional direct rela-
tionship between political stability and the level of economic growth. Additionally, the 
analysis also concludes that economic instability is correlated with political instability.

Consequently, any plans to improve economic growth on the African continent 
would require a lowering of the level of political instability to address the uncertain-
ties generated by it. In a circular manner, addressing economic instability through 
strong and stable institutions that are properly equipped for policy making and sta-
ble administration of policy, including stable tax administration that reduces over-
dependence on revenue from natural resources, the instability of which, generates 
instability in the economy, will be necessary in lowering the level of political insta-
bility in countries on the continent.
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Appendix A1 Panel unit root test results

Panel unit root test: Summary
Series: POLITICAL_STABILITY_AND_
Date: 12/08/17 Time: 02:37
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 13.1027 0.0000 53 570
Breitung t-stat − 0.13213 0.4474 53 517
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat  − 3.79810 0.0001 53 570
ADF—Fisher Chi-square 170.276 0.0001 53 570
PP—Fisher Chi-square 200.452 0.0000 53 583

**Probabilities for Fisher tests are computed using an asymptotic Chi-square distribution. All other tests 
assume asymptotic normality
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Panel unit root test: Summary
Series: D(POLITICAL_STABILITY_AND_)
Date: 12/08/17 Time: 02:37
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 28.3374 0.0000 53 507
Breitung t-stat − 8.95176 0.0000 53 454
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 10.8386 0.0000 53 507
ADF—Fisher Chi-square 352.014 0.0000 53 507
PP—Fisher Chi-square 518.798 0.0000 53 530

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: UPPSALA_INTCONFMONTHS
Date: 12/08/17 Time: 02:39
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 7
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 8.25635 0.0000 37 1258
Breitung t-stat − 1.94383 0.0260 37 1221
Null: unit root (assumes individual unit root process
Im, Pesaran and Shin W-stat − 8.15020 0.0000 37 1258
ADF—Fisher Chi-square 259.853 0.0000 37 1258
PP—Fisher Chi-square 271.770 0.0000 37 1258

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: D(UPPSALA_INTCONFMONTHS)
Date: 12/08/17 Time: 02:39
Sample: 1980 2013
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Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 6
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 24.4864 0.0000 27 918
Breitung t-stat − 9.76984 0.0000 27 891
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat  − 26.6501 0.0000 27 918
ADF—Fisher Chi-square 805.937 0.0000 27 918
PP—Fisher Chi-square 2051.28 0.0000 27 918

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: FREQUENCY_OF_GOVERNMENT_
Date: 12/08/17 Time: 02:41
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 3
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 30.5026 0.0000 52 1768
Breitung t-stat − 17.2901 0.0000 52 1716
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat  − 30.8561 0.0000 52 1768
ADF—Fisher Chi-square 886.440 0.0000 52 1768
PP—Fisher Chi-square 1914.95 0.0000 52 1768

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: D(FREQUENCY_OF_GOVERNMENT_)
Date: 12/08/17 Time: 02:41
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 6
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Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 22.6416 0.0000 46 1564
Breitung t-stat − 10.1413 0.0000 46 1518
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 42.9844 0.0000 46 1564
ADF—Fisher Chi-square 1546.64 0.0000 46 1564
PP—Fisher Chi-square 10898.4 0.0000 46 1564

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: TOTNATRESRENT_TOTTAX
Date: 12/08/17 Time: 02:42
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 35.8563 0.0000 53 1456
Breitung t-stat − 6.2E-11 0.5000 53 1403
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat  − 11.8921 0.0000 52 1454
ADF—Fisher Chi-square 582.842 0.0000 52 1454
PP—Fisher Chi-square 894.210 0.0000 52 1482

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary 
Series: D(TOTNATRESRENT_TOTTAX)
Date: 12/08/17 Time: 02:42
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel
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Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 57.1006 0.0000 52 1394
Breitung t-stat − 10.2435 0.0000 52 1342
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 41.5836 0.0000 52 1394
ADF—Fisher Chi-square 1391.71 0.0000 52 1394
PP—Fisher Chi-square 3377.63 0.0000 52 1419

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: SEIGNIORAGE__PH_Y_
Date: 12/08/17 Time: 02:43
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 229.482 0.0000 52 1546
Breitung t-stat − 11.6970 0.0000 52 1494
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 54.4814 0.0000 52 1546
ADF—Fisher Chi-square 755.431 0.0000 52 1546
PP—Fisher Chi-square 1071.45 0.0000 52 1561

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: D(SEIGNIORAGE__PH_Y_)
Date: 12/08/17 Time: 02:43
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 170.373 0.0000 52 1519
Breitung t-stat − 13.0357 0.0000 52 1467
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Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 68.6987 0.0000 52 1519
ADF—Fisher Chi-square 1611.71 0.0000 52 1519
PP—Fisher Chi-square 8712.81 0.0000 52 1542

**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality

Panel unit root test: Summary
Series: GENERAL_GOVERNMENT_NET_L
Date: 12/08/17 Time: 02:44
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* 27.9124 1.0000 53 1001
Breitung t-stat − 8.6E-12 0.5000 53 948
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 7.15731 0.0000 52 999
ADF—Fisher Chi-square 249.698 0.0000 52 999
PP—Fisher Chi-square 210.159 0.0000 52 1035

**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: D(GENERAL_GOVERNMENT_NET_L)
Date: 12/08/17 Time: 02:45
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 6
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 24.7869 0.0000 52 945
Breitung t-stat − 11.4868 0.0000 52 893
Null: unit root (assumes individual unit root process) 
Im, Pesaran and Shin W-stat − 20.0383 0.0000 52 945
ADF—Fisher Chi-square 658.453 0.0000 52 945
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Method Statistic Prob.** Cross-sections Obs

PP—Fisher Chi-square 1883.69 0.0000 52 983

**Probabilities for Fisher tests are computed using an asymptotic Chi -square 
distribution. All other tests assume asymptotic normality

Panel unit root test: Summary
Series: GDP_GROWTH__ANNUAL_____N
Date: 12/08/17 Time: 02:46
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 24.5565 0.0000 54 1671
Breitung t-stat − 15.2813 0.0000 54 1617
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 22.4071 0.0000 54 1671
ADF—Fisher Chi-square 856.097 0.0000 54 1671
PP—Fisher Chi-square 1257.44 0.0000 54 1672

**Probabilities for Fisher tests are computed using an asymptotic Chi -square 
distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: D(GDP_GROWTH__ANNUAL_____N)
Date: 12/08/17 Time: 02:46
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 29.1399 0.0000 53 1642
Breitung t-stat − 18.9121 0.0000 53 1589
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 41.3238 0.0000 53 1642
ADF—Fisher Chi-square 1594.19 0.0000 53 1642
PP—Fisher Chi-square 9143.74 0.0000 53 1654
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**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality

Panel unit root test: Summary
Series: FINAL_CONSUMPTION_EXPEND
Date: 12/08/17 Time: 02:47
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 5
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 156.150 0.0000 51 1503
Breitung t-stat − 4.1E-11 0.5000 51 1452
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 5.36848 0.0000 50 1501
ADF—Fisher Chi-square 228.128 0.0000 50 1501
PP—Fisher Chi-square 222.577 0.0000 50 1506

**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: D(FINAL_CONSUMPTION_EXPEND)
Date: 12/08/17 Time: 02:48
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 1953.97 0.0000 51 1476
Breitung t-stat − 5.3E-10 0.5000 51 1425
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 27.7327 0.0000 50 1474
ADF—Fisher Chi-square 1091.20 0.0000 50 1474
PP—Fisher Chi-square 3325.23 0.0000 50 1487

**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality

Panel unit root test: Summary
Series: DOMESTIC_CREDIT_TO_PRIVA
Date: 12/08/17 Time: 02:49
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Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* 0.45223 0.6744 52 1554
Breitung t-stat 4.69898 1.0000 52 1502
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 1.65156 0.9507 52 1554
ADF—Fisher Chi-square 117.533 0.1720 52 1554
PP—Fisher Chi-square 73.7166 0.9893 52 1578

**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: D(DOMESTIC_CREDIT_TO_PRIVA)
Date: 12/08/17 Time: 02:50
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 5
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 23.6658 0.0000 52 1536
Breitung t-stat − 14.8404 0.0000 52 1484
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 27.1366 0.0000 52 1536
ADF—Fisher Chi-square 945.741 0.0000 52 1536
PP—Fisher Chi-square 1658.69 0.0000 52 1555

**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: SCHOOL_ENROLLMENT__SECON
Date: 12/08/17 Time: 02:51
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 3
Newey-West automatic bandwidth selection and Bartlett kernel
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Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* 6.79587 1.0000 49 922
Breitung t-stat 6.35568 1.0000 49 873
Null: unit root (assumes individual unit root process) 
Im, Pesaran and Shin W-stat 7.05368 1.0000 49 922
ADF—Fisher Chi-square 51.2208 1.0000 49 922
PP—Fisher Chi-square 51.8107 1.0000 49 968

**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: D(SCHOOL_ENROLLMENT__SECON)
Date: 12/08/17 Time: 02:52
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 16.2561 0.0000 47 827
Breitung t-stat 0.83171 0.7972 47 780
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat  − 6.65647 0.0000 47 827
ADF—Fisher Chi-square 282.437 0.0000 47 827
PP—Fisher Chi-square 310.728 0.0000 47 864

**Probabilities for Fisher tests are computed using an asymptotic Chi -square dis-
tribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: FOREIGN_DIRECT_INVESTMEN
Date: 12/08/17 Time: 02:53
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 6
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 9.55021 0.0000 53 1606
Breitung t-stat − 0.33925 0.3672 53 1553



255

1 3

International Journal of Economic Policy Studies (2019) 13:217–257	

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 11.1968 0.0000 53 1606
ADF—Fisher Chi-square 378.924 0.0000 53 1606
PP—Fisher Chi-square 415.636 0.0000 53 1621

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary 
Series: D(FOREIGN_DIRECT_INVESTMEN)
Date: 12/08/17 Time: 02:53
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 30.5802 0.0000 53 1577
Breitung t-stat − 2.37221 0.0088 53 1524
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 38.0143 0.0000 53 1577
ADF—Fisher Chi-square 1396.77 0.0000 53 1577
PP—Fisher Chi-square 5819.89 0.0000 53 1600

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: MERCHANDISE_TRADE____OF_
Date: 12/08/17 Time: 02:54
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 2
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 5.00227 0.0000 52 1679
Breitung t-stat − 3.74812 0.0001 52 1627
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 3.31802 0.0005 52 1679
ADF—Fisher Chi-square 149.552 0.0023 52 1679
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Method Statistic Prob.** Cross-sections Obs

PP—Fisher Chi-square 149.699 0.0022 52 1682

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality

Panel unit root test: Summary
Series: D(MERCHANDISE_TRADE____OF_)
Date: 12/08/17 Time: 02:54
Sample: 1980 2013
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 5
Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** Cross-sections Obs

Null: unit root (assumes common unit root process)
Levin, Lin & Chu t* − 33.9280 0.0000 52 1652
Breitung t-stat − 24.0903 0.0000 52 1600
Null: unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat − 35.6743 0.0000 52 1652
ADF—Fisher Chi-square 1118.97 0.0000 52 1652
PP—Fisher Chi-square 2920.91 0.0000 52 1668

**Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests 
assume asymptotic normality
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