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Government expenditure impacts
on financial development:

Do population age structures
moderations matter?

Saganga Mussa Kapaya
Department of Accounting and Finance, Faculty of Business Management,

Open University of Tanzania, Dar Es Salaam, Tanzania

Abstract

Purpose – This study examined the roles of public spending and population moderating characteristic
structure of selected African economies on bank-based financial development through credit to private sector.
Design/methodology/approach – The study sampled 37 selected African economies for the years
1991–2018, and it applied a pooled mean group (PMG) estimator to account for short-run and long-run causal
effects, and confirmed short-run adjustments towards the long-run convergences between the variables.
Specific suitable tests were also applied.
Findings – Evidence confirms positive impacts of both capital formation and final consumption expenditures
on financial development in the short run and long run. The moderation of population structures on
expenditure structures help to speed up convergences.
Originality/value –This work attests its innovation by accounting for the separate effects of the expenditure
types, the moderation effects of young and mature populations for capital and final consumption expenditure
on financial development among selected economies in Africa.

Keywords Financial development, Credit to private sector, Capital and consumption expenditure,

Young and mature population

Paper type Research paper

1. Introduction
Financial development has of now received a dedicated effort from around the world
(e.g. Kapaya, 2021; Abubakar and Kassim, 2018; Agyapong and Bedjabeng, 2020; Arif and
Rawat, 2019; Aghughu et al., 2022). In Africa, the main branches of financial sector
development are characterized as follows: the stock markets, as being small and branded by
poor liquidity, insufficient market infrastructures and highly concentrated (Otchere et al.,
2017). Notably, after independence, governments in Africa captured financial institutions.
Banks inAfrica are frequently perceived as being less effective butmore profitable since they
compete in marketplaces that are less intense. This is a functional performance based on
market limitations, viz. – small size, dominance of informal sector, volatility,
maladministration, which lead to high cost structures (Verhoef, 2017). These are
appropriately considered as challenges that are facing the African financial system; These
banks as a result failed to bring the anticipated progress (Verhoef, 2017). As a consequence,
an unavoidable progress towards financial sector reforms succeeded.
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Statistics indicate that, by 2020, the extent of financial depth was higher in east African
economies (42.8%) and Southern Africa Development Community (SADC) economies
(40.5%), while in Economic Community of West African States (ECOWAS) (35%) and East
Central African (ECA) states (30.7%) it was low. More development in the financial sector is
evidenced in East and Southern parts of Africa compared to central and western part of
Africa (Yusheng et al., 2020). They also show that, in terms of financial intermediation,
Southern Africa economies lead by 14.7%, followed by Central African States (11.5%),
Western African States (10.1%) and East Africa economies (8.9%). These contrasts extend to
other financial market properties such as credit supply to private sector which was in the
Western States (7.03%), for East and Central African States as high as 24.4% and for
Southern African States (32.5%) and East African States (31.0%). This highlights the fact
that credit to private sector is more constrained in theWest as compared to Eastern, Southern
and Central African nations. While the West seems to crowd out, the rest seem to crowd in
credit to the private sectors.

The development of financial sector overtime, post 1990 towards 2020 has been increasing
from around 15% to above 25%. The trend seems to be sustained (Figure 1), and there are
factors that are ascribed to this trend, some of which are the role of reforms, liberalization,
institutions and other macroeconomic variables (e.g. Agyapong and Bedjabeng, 2020;
Asratie, 2021; Beck and Maimbo, 2012; Fiador et al., 2021). These observations are consistent
to financial development index for middle and lower income economies in Africa, which was
0.1578 (0.11) and 0.0899 (0.04) averages and (standard deviation), respectively, for a scale of 0–
1, for years 1980–2017, while financial structure was 0.21 (0.28) and 0.07(0.12), respectively
(Ou�edraogo et al., 2020). More financial development and corresponding variability are
witnessed in middle compared to lower income economies.

(a) (b)
Source(s): Figure by author

Figure 1.
Financial development,
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consumption

expenditures and
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Capital spending (K) has been sustained around 20% and little below 25%, while
consumption spending (C) has remained around 15% over time during this period all as
percentages of Gross Domestic Product (GDP). This observation is consistent to Ou�edraogo
et al. (2020)’s findings for years 1980–2017, who found C and K measured as “General
government consumption expenditure” and “Gross capital formation” as percentage of GDP
(and respective standard deviations) respectively, to be averages of 13.52% (8.52) and 20.66%
(12.86) respectively for middle income economies and 12.04% (6.19) and 17.04% (9.52) for
lower income economies, respectively (Ou�edraogo et al., 2020). More K compared to C are
witnessed for each group, andmore variability for K compared to C in each group. Population
structures as percentages of total population between young (Y) and mature (M) tend to
widen over time starting a little below 45% and about 52%, respectively. Young population
tends to decline towards a little below 40%, while mature population tends to rise towards
above 55% over this range of time (Figure 1).

2. Related literature review
2.1 Cyclical pattern of public spending
Compared to other emerging nations, Sub-Saharan Africa’s (SSA) fiscal policy is more
significantly pro-cyclical and has an elasticity of public spending to GDP growth above one
(Lledo et al., 2009). This condition does not pass without penalties; Brzozowski and Siwinska-
Gorzelak (2013) indicate that pro-cyclical fiscal policy has a negative consequence to
economic growth. The cyclicality in public expenditure has been typically justified by the fact
that during bad times countries lacked access to aid, thus the flow in of debt has a hand in
reducing pro-cyclicality in public expenditure in this region. In the context of shallow
financial markets dominance and especially low financial depth, pro-cyclicality is optimal,
because expansionary fiscal policy leads to too much crowding out of private investments.
Pro-cyclicality tends to escalate non-productive expenditure in economies with high debt risk
(Lledo et al., 2009).

Lledo et al. (2011) contend that persistent gains in macroeconomic conditions and
structural changes over the last 3 decades toward 2010 are primarily responsible for the
shift in public spending in SSA toward countercyclical, or at least with less pro-cyclical
financial policies. They found reminiscent evidence that greater fiscal size, indicated by
lower external debt, and better concessional financing access, indicated by large aid
inflows have contributed to declining public spending pro-cyclicality in SSA. They
contend that such stability improvement led most SSA into the “post-post-stabilization
phrase”. These economies have been characterized by sustainable fiscal and foreign
positions, single-digit inflation, better financial institutions and better deeper domestic
financial markets.

The difficulty in accessing financial markets to borrow during the downturn in the pre-
stabilization phrase is thought to account for the pro-cyclicality of fiscal policy. However,
based on empirical evidence (Lledo et al., 2011), it appears that performance of domestic debt
and generally other financial markets is not relevant for the observed cyclicality, as the
coefficients of depth in financial markets and the cost of domestic credit are economically
close to zero, which underpin the fact that SSA underdeveloped domestic financial markets
during the time restricted government financing independently of business cycle.

2.2 Public spending and financial development: government borrowing channel
Shetta and Kamaly (2014) evidence a heavy reliance of public spending on debt-financing.
They show that there is a significant government borrowing crowding out effect on credit to
private sector. The endogenous banking sector response to increased government borrowing

REPS
8,5

332



to finance expenditure demand accounts for this crowding out effect (Shetta and Kamaly,
2014). Similarly, in line with the “lazy bank” hypothesis and consistent to the neo-classical
theory, Haikala et al. (2021) found significant crowding out effects of private sector by
government domestic borrowing. However, Hauner (2009) contrasts a “safe asset” idea from a
“lazy banks” idea on the role of public debt in financial development. The safe asset idea is
based on the proposal that public debts (as a safe asset to private agents) play key
endogenous effects in the financial system by developing the financial sector through
curtailing of institutional imprecations, creation of liquid collateral for development of
derivatives market, payment and settlement systems, facilitation of pricing of both corporate
bonds and equities (via government bonds), and provision of kind of collateral for funds
intermediated in a riskier environment. Thus, without the “safe asset” (public debt), less
saving could be utilized, higher borrowing cost and shorter maturity would face borrowers.
In support to the lazy bank idea, it is found that increased public debt holding in domestic
banks increases their profitability but decreases both their efficiency and financial deepening
progressively. Conversely, the safe asset idea is partly supported in that financial sector
growth appears to be favored by public debt.

In a recent study, Mwakalila (2020) indicates that public spending crowd out credit to
private sector by swelling rate of lending in the long-run in Tanzania. The level of domestic
government borrowing to finance public spending seems to crowd out the private sector and
weakens financial sector growth. Similarly, Bikefe et al. (2022) found that government
borrowing to finance its expenditure crowds out private sector credits. In economies that
have less developed financial markets, there is a high chance that consumers are highly credit
constrained and the impacts of government spending is higher. Similarly, Naceur et al. (2014)
found that government spending absorbs liquidity from financial markets, thereby reducing
the ability of financial intermediation in mobilizing savings needed to finance private sector
investments. Thus, lower levels of financial development are associated with higher
government spending and vice versa. Further, Naceur et al. (2014) found that government
consumption has a negative impact on the expansion of the financial sector. Government
consumption was discovered to be an important negative predictor of liquid liabilities and
credit to private sector, which are significant predictors of the development of the banking
sector as well as a significant adverse predictor of stock market size and stock market
liquidity, which are indicators of stock market development.

The effect is such that increased government spending necessitates more domestic
financing. This in turn crowds out private activity and unfavorably impacts financial sector
growth. Naceur et al. (2014) further demonstrate how increasing government consumption
depletes the financial system’s domestic liquidity, making it more difficult for financial
intermediation to effectively mobilize funds to finance private sector activity. Similarly,
Maghfiroh and Purwono (2021) found the effect of public spending to be negative but had no
significant impact on financial development. They account for the lack of statistical evidence
to more reliance on foreign aids and international loans to finance expenditure. They futher
argue that increasing public spending may lead to detrimental effect in developing countries
because it suppresses private investment, dwindle economic stimulus in the short-run and
curtail capital accumulation in the long-run, and that public spending volatility increases
fluctuations among economic variables. Thus, public spending has to be done with private
sector in mind due to its likely effects in crowding out private sector (Omodero, 2019). It is
noted that, when government borrow domestically, they decrease credits that would be
available for private sector and causes a hike in interest rates (Emran and Farazi, 2009), and
may lead to financial instability (Mbate, 2013). Therefore, while the “lazy bank” and “safe
asset” ideas may dominate the short run, the negative effects of government borrowing may
take over in the long run due to decreased efficiency in the financial system if other factors
such as institutional quality and economy openness are not leading.
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2.3 Public spending and financial development: market benchmarking channel
As government spending demands financing from government bonds issuance, the later play
a significant role in benchmarking issuance of private sector bonds, and these private bonds
play an important role in advancing overall financial sector growth. For instance, Kagochi
(2019) supports consistently that public spending enhances financial development. In the
majority of developing nations, banks report an extraordinarily high percentage of their
assets as public debt (Kumhof and Tanner, 2005). They argue that consistent debt
management by the government for its public spending may make bank-based financial
intermediation possible, particularly in regions with a poor institutional and regulatory
framework. They suggest that, in addition to a banking-based financial system, stable
government debt markets serve as the foundation for further financial market development.
Banks and retirement funds are the largest investors in government debt in emerging
economies. Thus, banks play a crucial role in financial intermediation. They contend that
prudent debt management by the government is essential for protecting vulnerable domestic
banking institutions.

Government bond market plays critically as it is the backbone of virtually all fixed income
securities in developing economies. As public spending is financed by government debt
market, its movements would also affect market depth, liquidity, returns and interest rates in
financial markets and consequently financial development. Further, a deep and liquid
government bond market is crucial as a benchmark for private bond markets. A government
debt market facilitates financial development by either putting or mirroring in place, basic
financial infrastructure, such as laws, organizations, goods, services, repo and derivative
markets, and through acting as a standard for information. Thus, through it better public
spending is judged as good news/information in financial markets by private agents (Afonso
et al., 2021). Furthermore, public debt market provide a common benefit to financial system
through; first, controlling macroeconomic volatility, such as inflation volatility which has to be
low for nominal yield curve to be informative about the real borrowing cost. Secondly, in a
competing ground against government borrowing cost minimization, government must issue
sufficient amount of debt in order to meaningfully conduct monetary policy in controlling
inflation and maintaining macroeconomic stability (Kumhof and Tanner, 2005). Government
debt thus serves as both an informational baseline in the securities markets and a means of
infrastructure provision for the development of financial markets. Its sound financial
regulatory policies and well-managed domestic markets play a role in promotion of private
sector investments (Mbate, 2013). Additionally, depositors see this as a sort of security on the
balance sheets of financial institutions, which improves their willingness to have their money
handled riskily. In this way, it serves as collateral in an indirect way. Through risk
management in derivative markets, payment and settlement systems, and repurchase
agreement markets, public debt is known to be important as security in a variety of direct
circumstances in the wholesale securities markets (Kumhof and Tanner, 2005).

2.4 Public spending and financial development: private investment channel
Private investments as part of capital expenditures, though not part of public spending, help
to shed some light on what would be the relationship between public capital expenditure and
financial development. Huang (2011a) show that private investments have a favorable impact
on the expansion of the financial sector, which has critical repercussions for the evolution of
financial markets in emerging nations. If quality of government, quality of institutional
channels, trade openness and financial openness would be elevated, then this effect would be
even more realized.

There are both direct and indirect impacts of public spending on financial development.
The direct effects can be conceived through the growth model, while the indirect effects are
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transmitted through channels such as imports, investments and labor. Expenditure impacts
these channels which in turn impact financial development. The effects tend to vary between
economies depending on whether the expenditure is tax-financed or debt financed;
combination levels of either sources of financing expenditures may impact growth
differently (Ghali, 2003). Wang (2005) contends that if government spending is backed by
borrowing then interest rates are likely going to shoot up in financial markets dues to
increased competition for scarce funds. Consequently, the rise in interest rates reduces
private investment, as more people will move funds towards savings in bonds and banks.
This is commonly referred to as the “crowding –out hypothesis”, however the level of
crowding out depends on levels of banks’ endogenous reflexes to higher government
borrowing (Anyanwu et al., 2017). Alternatively, the “accelerator principle” suggests that
increase in government spending promotes higher levels of income which induces more
private investment, which leads to crowd in of private investment. Similarly, the “rational
expectation hypothesis” contends that debt-financed public spending, in fact, might not lead
to crowding out effect if private agents entirely discount present debt financed public
spending by accounting for future taxes in current investment decisions. Thus, public
spending decisions are irrelevant to private investment. It is further argued that the crowding
out effect may be dissolved by policy instruments which may prevent interest rate rising up.

Wang (2005) indicates that neoclassical argument focuses on either the complementarity
or substitutability connections between public spending and private investment. The
“complementary hypothesis” stresses that public spending in infrastructure and human
capital is likely to accelerate marginal productivity of private capital and hence induce more
private investment, thus leading to a crowding in effect. Conversely, the “substitutability
hypothesis” contends that higher public spending on capital goods raises rate of capital
accumulation which private agents may at times judge to be beyond optimal, this led private
agents to curtail investment to re-establish optima capital accumulation rates in the economy.
Thus, working as a substitute, government spending on capital goods crowd out private
investment (Mbate, 2013). An important line of argument and implication on the
complementarity and substitutability hypotheses is that different types of public spending
may lead to different influences on private investment. Unlike the crowding out effect, the
level of crowding in of the private sector would normally have positive implications on
financial development, as responding to reduced interest rates, increasing credits demand,
increased profitability and re-investment rates among private agents. Thus, public spending
and financial development linkages can be modeled via the private investment channel but
may mostly rely on empirical evidence as dictated by contexts of studies.

2.5 Public spending and financial development: moderation of population age-structure
From a theoretical point of view, starting at Malthus’s (1798) theory of population, who
suggested that, as population increase geometrically, food supply increases in arithmetical
progression. Population increases faster than food supply, and if not checked it will result in
vice andmisery (Azolibe, 2022). Extending fromhis theory and in linewithAzolibe (2022), it is
proposed that increase in population increases the level and rate of urbanization and food
insecurity which initially breed vice and misery. Government, in response, seeks means to
plan, harmonize, order and organize urbanization, build urban infrastructures, provide social
services, and expand defense and security alternatives. Such measures always lead to
increasing public spending. Thus, confirming a positive effect of population growth or size on
public spending is a preliminary confirmation of the active role of a government in spending
means to address needs of the society, while a negative effect of population on public
spendingwould imply active steps by the state to reduce the size and role of government in its
population affairs.
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Studies inAfrica without using age structures, but using total population as a predictor on
government spending, found positive and statistically significant results as that of Okafor
andEiya (2011), Obeng and Sakyi (2017), Jibir andAluthge (2019), andKrieger andMeierrieks
(2020). These evidences suggest that the cost of heterogeneity, congestion, crime and conflicts
to be possible channels for population size effects on public spending. �Zokalj (2016) results
portray positive impacts of elderly population on public spending on pensions and social
protection. They also demonstrate that an increase in the young population predicts health
expenditure. A country that has more of population aged 0–14 and or 65þ, its government
will have to spend more on education, health capital and projects to absorb the unemployed
dependent population. A large young population (0–14) creates a potential for large future
labor forcewhichwill need to be absorbed into the employment sectors. This inevitably forces
the government to create more job avenues which create more demands for wages and
salaries, provision of old-age social services such as health care and monthly or quarterly
payments of pensions for 65þ aged population. This way, recurrent and capital expenditures
increase simultaneously as the population grows over years (Azolibe et al., 2020).

From an empirical point of view, study contexts seem to dictate the nature of the research
outcomes. Recent studies done in Africa signal positive results for the effect of population
structure on government spending (Azolibe, 2022; Azolibe et al., 2020). Based on age
structure, 0–14 and 15–64 in African countries, population has a positive impact on
government spending, while in Asian countries they found age structures 15–64 and 65þ to
positively affect government spending. Partly, corroborating the Asian evidence is the work
of Pascual-Saez et al. (2017) in Spain which found the effect to be positive. Tamakoshia and
Hamori (2015) in Japan, tested the relationships between health-care expenditure, GDP and
population share of the elderly and found the elderly population effect to be positive.

Azolibe (2022) studying together themost populous continents in the world, namely Africa
and Asia, finds that in Africa age structures 0–14 and 15–64 are influential in determining the
size of public spending, while age structures 15–64 and 65þ are influential in determining size
of public spending in Asia, in both cases the signs were positive and statistically significant.
The differences confirm a young versus an older population in respective continents. Studies
(e.g. Obeng and Sakyi, 2017; Aregbeyen andAkpan, 2013; Okafor and Eiya, 2011) have shown
that an increase in population generally leads to public spending increase through a public
sector expansion channel. These studies deal with population and its role on public spending.
While Azolibe (2022) looked at age structure and its implication on public spending, the
current study seeks to not only assess the effect of population on financial sector growth but
also to assess the moderation effects of age structures on the impact of public spending to
financial sector growth. One significant question is does changes among population structures
help to explain the impacts of public spending on financial development. To the best of my
review and knowledge, this is a new study of its kind.

2.6 Hypothetical propositions
2.6.1 Proposition – I. Capital and consumption expenditures. When tax bases are dismal,
governments do borrow heavily to finance long-term investments, mainly capital
expenditure. The big size of borrowing at times, in context of weak financial markets, may
lead to crowding out effects. As a result, credits to private sector declines, financial system
agents run towards attractive government offerings as credit to private sector becomes less
attractive. Similarly, public spending crowd out credit to private sector by swelling rate of
lending in the long run. Thus, through both public borrowing and interest rate channels, a
negative effect between public spending and financial development occurs.

Conversely, managed regular government borrowing to finance public spending enhance
a government bonds market that formally serve as a benchmark for the development
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of private bonds, stock markets and banking institutions. Based on the accelerator principle
and complementary hypothesis, the institutional, legal and policy environment created by
government bonds market play as a benchmark for credits to private agents in financial
markets. Similarly, consistent debt management by the government for its public spending
may make bank-based financial intermediation possible, particularly in regions with poor
institutional and regulatory framework. Stable government debt markets serve as the
foundation for further financial market development. Thus, public spending may lead to a
positive impact on financial development.

However, the impact of capital expenditure is expected to be more pronounced in the long
run while that of consumption expenditure is expected to be more dominant in the short run,
due to either impacts cycles.

2.6.2 Proposition – II. Young and mature population. In words of Azolibe (2022, p. 435)
“[. . ..] both young and ageing populations in both continents [Africa and Asia] pose
expenditure challenges for their governments in terms of provision of healthcare, education
(primary, secondary and tertiary), employment, retirement benefits, pensions and old age
security [. . .]”. Inevitably, the growth of population triggering public spending by
government might influence the level of public financing through financial markets. This
may lead to either of two following possibilities: the crowding out of private sector credits or
the complementing effect on the private sector credit markets. Thus, more dependent
population (young population) negatively affects the relationship between either type of
expenditures on financial development, while productive population (mature age)
positively affects the relationship between either type of expenditures on financial
development.

3. Data, variables and empirical methods
3.1 Data and variables
The article applied a panel data of 37 sampled African economies, these are Algeria, Benin,
Botswana, Burkina Faso, Burundi, Cameroon, Central African Republic, Chad, Comoros, Cote
d’Ivoire, Egypt, Arab Rep., Eswatini, Gabon, Gambia, The, Ghana, Guinea-Bissau, Kenya,
Madagascar, Malawi, Mali, Mauritania, Mauritius, Morocco, Mozambique, Namibia, Niger,
Nigeria, Rwanda, Senegal, Seychelles, Sierra Leone, South Africa, Tanzania, Togo, Tunisia,
Uganda, and Zimbabwe. As in Agyapong and Bedjabeng (2020), the study used criterion-
based sampling technique, where the sample is developed based on a set of criteria. In this
case, one, as indicated earlier, the evolution in financial development in African countries has
more than less similarities, such as after independence, governments in Africa captured
financial institutions and have insufficient market infrastructures (Otchere et al., 2017), the
financial systems as such is dominated by market limitations, dominance of informal sector,
high cost structures and was followed by financial sectors reforms in 1990s that was
implemented (Verhoef, 2017). Two, data availability, since the study used secondary data
from World Bank Development indicators it was only possible to include data series that
could be obtained. The data used are sourced from World Bank Development Indicators
(WDI), extending from year 1991 to 2018, total of 28 years, composing a maximum balanced
panel of 1,036 data points. Table 1 presents a summary of variables measurements. The
primary variable of interest was financial development (F), which was a dependent variable.
Two independent variables were derived from government spending: public capital spending
(K) and public consumption spending (C), as well as selected variables derived from
population size: youthful population (Y) (0–14 years) and mature population (M) (15–
65 years). Inflation (I), trade openness (T) and GDP per capita (G) were other factors
of importance that were pertinent to this specific setting. For the goal of uniform scaling, the
variables were transformed using logarithms.
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Many different proxies are used to measure financial sector growth. Credit bank-based
measures are often used as proxies for financial sector growth. Examples include domestic
credit to private sector as a percentage of GDP (capturing financial depth), deposit money bank
to depositmoney bank and central bank assets as a percentage ofGDP and liquid liabilities as a
percentage of GDP or money three (M3) (Kapaya, 2021) as well as other stock market-based
metrics including market capitalization and size, depth (the value of traded shares as a
proportion of GDP) and turnover/efficiency (the ratio of shares traded to market capitalization)
(Kapaya, 2020). It is underlined that banks serve as the primary embodiment of financial
development in developing nations (Kapaya, 2021). As a result, the development of the banking
sector is sometimes equated with the financial development of a nation. As a result, “bank
credit to the private sector” is always cited in this context as the best indicator of the financial
development of a country (see Table 1). And as also, it reveals and measures in a much higher
sense, the efficiency and significance of financial institutions in allocating credit to the private
sector and has been singly used by other authors (Agyapong and Bedjabeng, 2020).

3.2 Estimation strategies and techniques
3.2.1 Cross-sectional dependence, non-stationarity and panel co-integration. Cross-sectional
dependence, panel unit roots and panel co-integration are postulated, investigated and
confirmed in the data. Indeed, some of the factors that may cause cross-sectional dependence
among the variables in the African data sets used in this study include the widespread
economic pressure put on African nations by Western nations in favor of population control
and depopulation stances, the continent’s generally young population and population
structure. Also, deregulation of the economies, free market economy and liberalization

Variable Symbol Description Review source
Data
source

Financial
development

lnF Domestic credit to private
sector, as percentage of
GDP

Agyapong and Bedjabeng (2020),
Hauner (2009), Kotera and Okada,
(2017), Brzozowski and Siwinska-
Gorzelak (2013), Kapaya (2021)

World
Bank
(2018)

Capital
expenditure

lnK Gross government capital
formation, as percentage
of GDP

Xu and Yan (2014), Adeyemi et al.
(2022), Ou�edraogo et al. (2020)

World
Bank
(2018)

Consumption
expenditure

lnC Government final
consumption expenditure,
as percentage of GDP

Ou�edraogo et al. (2020) World
Bank
(2018)

GDP per capita lnG GDP per capita Kotera and Okada (2017) World
Bank
(2018)

Young
population

lnY Population ages 0–14, as
percentage of total
population

Kotera and Okada (2017) World
Bank
(2018)

Mature
population

lnM Population ages 15–64, as
percentage of total
population

World
Bank
(2018)

Trade Openness lnO The sum of exports and
imports divided by GDP

Kotera and Okada (2017) World
Bank
(2018)

Inflation lnI Inflation, as annual
percentage

Kotera and Okada (2017) World
Bank
(2018)

Source(s): Table by author

Table 1.
Variables,
measurements and
sources
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pushes, regional blocks policies on common infrastructure expenditures, common patterns
on government consumption expenditures due to large young dependent populations,
common types of expenditures on security and arms due to regional conflicts, copying and
learning from each other, and World Bank policies on financial development strategies are
also examples. If cross-sectional dependence is not controlled in the data, it can lead to
residual correlation, which can impair estimation efficiency and inference validity (Krieger
and Meierrieks, 2020).

Non-stationarity in panel data is a common problem caused by the presence of a unit root
(Table 2). The presence of two or more non-stationary variables may result in erroneous
regression results, rendering the regression coefficients invalid (Bai and Ng, 2004). Political
regime change effects, which may cause a shift in public spending, exposure to external
influence towardsweaker countries, whichmay cause heavy borrowing, which in turn causes
high expenditures at times, are some of the factors that may cause this problem in data.
Political or military threats and wars, which can result in more covert expenditures on arms
and military equipment. Existence of population reduction demands, which may or may not
be maintained by successive governments within the same country. Similarly, existence of
panel co-integration, that is, the existence of a correlated linear combination of two non-
stationary time series (Table 3). Such a condition may result in model misspecification,

Maddala and Wu (1999) panel
unit root test (MW)

Pesaran (2007) panel unit root
test (CIPS)

Specification Without trend With trend Without trend With trend
Variable Lags chi_sq chi_sq Zt-bar Zt-bar

lnF 0 90.097* 111.06*** �6.429*** �4.56***
lnK 0 116.869*** 136.42*** �4.351*** �3.03***
lnC 0 123.681*** 96.36* �1.4450 �1.64*
lnI 0 394.289*** 388.69*** �14.537*** �11.94***
lnO 0 134.003*** 129.01*** �2.459** �1.330
lnG 0 44.617* 132.52*** 0.2000* 1.460
lnM 1 182.821*** 145.06*** �2.903*** 1.760
lnY 1 145.226*** 192.5*** �2.48*** 2.180

Note(s): Under the null hypothesis of series are non-stationary
Source(s): Table by author

Test for co-
integration Kao Westerlund

Types
Modified

DF DF
Augmented

DF
Unadjusted
modified DF

Unadjusted
DF

Variance
ratio

Statistic �3.161 �4.202 �2.197 �7.281 �6.069 �3.085
p-value 0.001 0.000 0.014 0.000 0.000 0.001
No. Panels 37 37 37 37 37 37
No. Periods 27 27 27 27 27 28
H0: No co-
integration

na na na na na na

Ha: All panels are
co-integrated

YES YES YES YES YES na

Ha: Some panels
are co-integrated

na na na na na YES

Source(s): Table by author

Table 2.
Panel unit root tests

Table 3.
Co-integration tests
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resulting in incorrect inferences (Bai and Ng, 2004). Accounting for co-integration thus
prevents model specification errors and yields correct inferences for both short-run dynamics
and long-run relationships.

A series of tests were performed to determine, non-stationarity and panel co-integration
(Pesaran, 2004). Non-stationarity (unit roots) tests were also performed. The competency of
second-generation panel unit tests that are reputable in the presence of cross-sectional
dependence were considered (Pesaran, 2007), namely, cross-sectionally augmented Im–
Pesaran–Shin (CIPS) against the null hypothesis of “non-stationarity” Table 2. Similarly,
the Westerlund (2007) panel co-integration test is likewise applied, but for robustness sake,
other tests are included in Table 2. The evidence in the series demonstrates the presence of co-
integrating series.

3.2.2 Empirical models’ specification. It is generally known that classic regression
estimators are potentially biased and very inconsistent when cross-sectional
dependency is present (Pesaran and Smith, 1995; Paramati et al., 2017). Researchers
have suggested the pooled mean group (PMG) estimator as a solution to this problem.
The PMG primarily accommodates panels with lengthy time series and wider cross-
sectional dimensions and permits significant variation between country panels. It only
places limitations on cross-sectional homogeneity on the long-run coefficient (Huang,
2011a). Pesaran (2006) and Pesaran and Yamagata (2008) show that the PMG estimator is
reliable, asymptotically normal and resilient to outliers regardless of the presence of
underlying repressors I (1) or I (0). The PMG strategy demands that the long-run
coefficients be comparable across nations. Huang (2011b) suggests that, given the
characteristics of the data from the nation panels, these assumptions are thought to be
more plausible.

The former methods, such as mean group (MG) estimation, require doing N-
independent regression calculations and extracting coefficient means, often referred to
as mean group. Furthermore, implement the PMG estimator by pooling the data in the
long run, assuming that the coefficients slope and variance of the errors are same in the
long run (Pesaran et al., 1999). The suitability of this strategy is due to different
strategies produced by policies and other divergent factors that cannot be assumed to be
uniform in the short run; there is a reason to expect that both errors and slopes are
heterogeneous at this stage. However, over the long run, it makes sense to expect that
coefficients and error variances will be the same for all groups, presumably as a result of
policy, technology and information convergence, as well as due to regional economic
integration and globalization of markets. Consequently, the generic econometric model
below is adapted:

F ¼ f ðK;C;Y ;M ; I ;O;G;K *Y ;C *Y ;K *M ;C *MÞ (i)

To address heteroscedasticity andmake it easier to interpret the coefficients, all variables are
converted into natural logarithms, as shown in a general form below:

lnFDTi;t ¼ αi þ β1lnKi;t þ β2lnCi;t þ β3lnYi;t þ β4lnMi;t þ β5lnIi;t þ β7lnOi;t þ β8lnGi;t

þ β9 ln ðK*Y Þi;t þ β10 ln ðC*Y Þi;t þ β11 ln ðK*MÞi;t þ β12 ln ðC*MÞi;tεi;t (ii)

Given the PMG estimator, the intercepts, short-run coefficients, error variances and
adjustment speed (error correction coefficients) are all permitted to vary per country. The
long-run coefficients must be similar across all countries. The following expression is the
result from applying the PMG into the panel auto-regressive distributed lags (PARDL)
system of equations.
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yi;t ¼
Xp

j¼1

λi;jyi:t−j þ
Xq

j¼1

yi;jXi:t−j þ
XC
j¼1

wi;jZi:t−j þ μi þ εi:t (iii)

This can also be put into practice using a compact representation, vector error correction
model (VECM) as follows:

Δyi:t ¼ θi
�
yi:t−1 � β0Xi;t−1

�þXp−1
j¼1

λi:jΔyi;t−j þ
Xq−1
j¼1

γ0i;jΔXi;t−j þ
XC�1

j¼1

wi;jZi:t�j þ μi þ εi;t (iv)

where θi are the long-run equilibrium or error correction parameters, θi ¼ βi=1− y, the whole

panel estimators in the case of mean group (MG) are given by bθ ¼ 1=N
PN

i−1θi and its

intercept given by bα ¼ 1=N
PN

i−1αi. θiðYi:t−1 − β0Xi;t−1Þ represent the error correction

components,
Pp−1
j¼1

λi:jΔYi;t−j represent the summation of kx1 vectors of long –run parameters

estimation (ln K; lnC),
Pq−1
j¼1

γ0i;jΔXi;t−j represent the summation of kx1 vectors of short –run

parameters estimation (ln K; lnC),
PC−1
j¼1

wi;jZi:t−j represent a summation of kx1vectors of the rest

of variables including moderator parameters ðY ;M ; I ;O;G;K *Y ;C *Y ;K *M ;C *M)
and μi þ εi;t represent the fixed effects and error terms respectively.

The error correction parameters tap into the speed of adjustment, and βi are long –run
parameters. The PMGmain restriction is that the βi are identical across countries in thewhole
sample (Sheereen, 2019). The error correction coefficient determines how quickly the model is
adjusted in order to restore equilibrium. The percentage size of the coefficient captures the
speed at which equilibrium approaches. The coefficient has to be negative and statistically
significant in order to confirm presence of co-integration (Banerjee et al., 1998). In the model,
interactions of population age-structures are introduced to assess their contributions in
explaining financial sector growth.

4. Results and discussion
In a stretch of 28 years from 1990 to 2018, some considerable growth is evidenced in
financial sector growth, capital expenditure and consumption expenditure (Table 4).
Economies are involved more in capital formation expenditure than consumption spending
with averages of 21.11 and 14.8 as percentages of GDP respectively. The standard
deviation for financial sector growth of 17.88% evidence both disparities and possible
changes over time in the sample, Appendix 1 depict the evolution of financial development
indicative of a progressing trend from 16.98% in 1991 to 24.53% in 2018, the minimum has
remained more or less the same while the maximum has evolved almost by 100% from
55.21% in 1991 to about 102.3% in 2017 and 78.2% in 2018, with more variabilities in later
years. The average ratio of young and mature population is 41.5 and 54.9% of total
population respectively (Table 4). The average ratios for mature population seem to be
higher than that of young population over the same period, the same pattern is evidence for
minimum and maximum values respectively. The variation seems to be contained around
5.6 and 6.5% respectively, indicating more stability and less change over the period
(Table 4). The evidences show stagnant evolutions in average, minimum and maximum
capital and consumption expenditure values over the period, the variabilities seem to be
less (Appendix 1).
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The relationship between variables is depicted via correlation analysis. Financial
development is positively related to capital expenditure, consumption expenditure, mature
population, trade openness, andGDP per capita, while negatively related to young population
and inflation as expected. The interactions between population types and expenditure types
are all positive and statistically significant, except for capital expenditure and young
population. The capital and consumption expenditures are independent and not related
justifying separate treatment as variables, while mature and young population are negative,
dependent and highly related as expected, thus separate regressions were implemented for
the later pair. Inflation seem to be negatively related to all variables except young population,
evidencing its unfavorable relations to the rest of the variables. Which confirms the
significance of inflation control for better economy performance. Trade openness and GDP
per capita are good for the economy as evidenced by its positive significant relationshipswith
the rest of the variables except young population and inflation. Promoting trade openness
and individual economic output relate well to both financial sector growth and other
economic variables.

The regression results are based on the PMG estimator, which is presented in Table 5. The
evidence for the presence of long-run co-integration in the variables (Table 3) lead to the
application of this estimator which account for both short-run mean group (MG) based
estimates and long-run pooled estimates. Model I is the baseline regression. Models II and III
add the young and mature population variables separately. Model IV, V, VI and VII add
respective interaction terms for moderation effects assessment. The separate regressions are
run to avoid possible multi-collinearity from interactions. First row shows the long-run
estimates for both capital and consumption expenditures. The results are consistently
positive and statistically significant in most models. The economic significance of capital
expenditure is as twice larger than that of consumption expenditure on financial
development, the values are between 0.391 to 0.595 and 0.146 to 0.300, respectively.
Financial development is more sensitive to capital expenditure than consumption
expenditure in the long run.

Short-run estimates are positive and statistically significant and are presented in second
row in Table 5. Consumption expenditures are more elastic and economically important than
capital expenditures in the short run, evidently financial development is generally more
sensitive to consumption expenditure than capital expenditure in the short run. Short-run
adjustment towards long-run equilibria are negative and statistically significant meaning
that the evidence supports short-run correction mechanism towards long-run convergence at
the rate between 0.274 and 0.420, more speed of convergence is attained when we account for
population and moderation effects from young and mature populations for capital and
consumption expenditures on financial development.

In row three, the impact of inflation on financial sector growth is minimal but negative,
financial sector growth is less sensitive to inflation in this sample, probably due to good
policies, monetary and institutional controls through central banks that help to keep the
inflation low as 9.066% on average. There is however lack of causal evidence for the positive
impact of trade openness on financial development. GDP per capita, which is a measure of
individual economic output, is positively causing financial development, and the results are
statistically significant. Promoting GDP per capita creates capacity to borrow from private
sector, but also indicates the level of individual abilities to produce which is beneficial to the
financial development.

The young and mature population are not statistically significant in this sample (row 4),
but in row 5, evidence support the positive interactive effect of young population against
capital expenditure and mature population against capital expenditure on financial
development, while support negative causality of interactive effects of young population
against consumption expenditure and mature population against consumption expenditure
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on financial development Capital formation expenditure as cited earlier are those that creates
capital goods, such as expenditure on education, health and other infrastructures.
Consumption expenditure relates to current expenditure that involves repairs of
infrastructure, support of the legislature and legal system, security, and civil servants’
salaries.

Young population growth, is declining over time, dues to possible population control
measures (see Figure 1), its positive or negative interactions with expenditure exacerbate
either positive or negative causal impact of expenditure on financial development in the short
run, while rising mature population may as well affect government expenditure differently
depending on the actions of the government towards its respective exertion on the private
sector. Governments borrow or collect tax from private agents in order to spend; declining
young population allows them to spend more in capital expenditures, stimulate more
borrowing and tax collection, which may discourage private investments, savings and
demand for credit by private agents, this way they channel negative causality on financial
development in the short –run (Model IV). Also, declining young population allow them to
spend more in consumption expenditures, stimulate income re-distribution, encourage
private investments, savings and demand for credit by private agents, this way they channel
positive causality on financial development in the short –run (Model V). While a declining
young population interaction is harmful to short-run impact of capital expenditure, through
consumption expenditure it benefits financial development.

A rising mature population increase tax base, increase tax collection from private sector,
allow more government spending, but discourage investment and savings by private sector
agents thereby dampen credit demand by private agents in the short run (Model VI). A rising
mature population increase government spending on employment, health services, health
insurance, welfare and security which are consumption expenditures, this way they promote
income re-distribution which promote private investment and savings by private sector
agents which in turn promote both demand and supply of credit by private agents in the short
run (Model VII).

While a rising mature population interaction harm short-run impact of capital
expenditure, through consumption expenditure it benefits financial development.
Therefore, declining young population interaction with consumption expenditure and
rising mature population interaction with consumption expenditure are both beneficial to
financial development in the short run. Conversely, declining young population interaction
with capital expenditure and rising mature population interaction with capital expenditure
are both detrimental to financial development in the short run.While these moderations seem
to work in the short run, in the long run there is lack of statistical evidence. The interactions
are depicted in Figure 2 for an easy reference.

5. Conclusions
Policies that underscore the separate independent effects of capital expenditure and
consumption expenditure on financial development need to be emphasized. Macroeconomic
policies that affect government expenditure, such as provision of education, health and
control of inflation must also account the impacts on private sector access to credit, ability to
save and interest rates which channel causal effects on financial development. This can be
done by controlling the detrimental impacts and promote beneficial ones possibly through
institutional policies. These recommendations are consistent to Ou�edraogo et al. (2020) that
expenditures in countries with high risk of conflict, terrorism, profit repatriation are least
likely to crowd in private investments which are essential for private credit growth. So,
government should promote policies that ensure public–private partnership by reducing
such imminent risks. Consistent to Keynesian arguments, public investments have
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complimentary effects with private investments through multiplier effects. Higher public
expenditures lead to highermarginal productivity of private capital, thereby crowd in private
investments and credits. Policies that account for the separate impacts of capital and
consumption expenditures separately in the short run and long run need to be considered
since the two types of expenditure are generally not related (Table 4). Policies that account for
the interactive effects of population against public spending would facilitate more
convergence in financial development.

Findings supported positive effects of both types of expenditures on financial
development. The effect of capital expenditures is more pronounced, more sensitive and
more economically larger than that of consumption expenditure. In line with evidences of
Fujii et al. (2013), the study recommends two mechanisms and related policy implications
which crowd in private investments. First, persistent capital expenditure shocks curtail
incomes, but consumption expenditure increases savings, in response people increase labor
to counter the effect on their incomes, thus persistence in these effects crowd in private
investments and create demand for private credit. Secondly, persistent capital and
consumption spending create demand shocks in the private sector, private firms
producing and undertaking public goods responds by increasing private investments.
These shocks create determined demand for private credits, thus capital and consumption
expenditure crowd in private investments. Thus, policies have to foster the public–private
connection, variables that are intertwined in this linkage such as interests, savings, financial

(a) (b)

(c) (d)
Source(s): Figure by author

Figure 2.
Interaction plots for
young and mature
populations, and
capital and
consumption
expenditures
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intermediation, and private sector promotion strategies must be addressed together and
comprehensively.

Based on the findings, it seems that the interaction between population structure and
expenditure types is a complex one, as such polices also need to be comprehensive. For the
sake of financial development, policies that cautiously promote a decline in young population
should also promote capital expenditure and promote indispensable consumption
expenditure in the short run, while expenditure policies that responds to increased mature
population such as employment policies should postpone discretionary capital expenditure
but support pressing consumption expenditure in the short run. Lastly, in line with Kagochi
(2019), consistent government expenditure coupled by good governance enhances financial
development and corroborated by Brzozowski and Siwinska-Gorzelak (2013), and Aghughu
et al. (2022) that public spending and its financing volatility generates high interest rates,
uncertainty assets’ sales cost and timing, and reduce credits extension to private agents,
thereby reducing the depth of financial markets. Therefore, governments need to spend
wisely, control expenditure behavior since its impacts to both the economy and particularly
the private sector and financial development cannot be overemphasized. Its impacts on
inflation and individual output or income can beneficially or severely impact financial
development as well.
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