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ABSTRACT 
The paper uses a double deficit model that stresses two constraints: inadequate domestic savings and 
inadequate foreign currency. In the analysis, the government makes decisions on foreign borrowing and 
taxation while the households choose how much money to consume and save. In this case the decision is made 
in two steps: first, the government chooses whether to borrow money from abroad, and then households adjust 
their saving behavior. The ARDL model was used to analyze the data. The results showed that foreign debt had 
a negative effect on domestic savings in the short run and appositive effect in the long run. The findings also 
indicated that foreign debt has negative effect on capital accumulation both in the short run and in the long 
run as predicted by the theoretical model.  Based on the findings, this study therefore, recommends a reduction 
in the external borrowing. This is poised to minimize the negative short run impact of debt in the economy. In 
the same vein, the study recommends debt to be used in productive investment to generate returns to repay the 
principle and the interest accrued thereby boosting economy-wide savings in the long run. A prudent use of 
debt would also boost the economy’s capital accumulation which is a catalyst for economic growth thus 
generating additional resources for debt repayment other development needs. 

Key words:  Domestic savings, foreign debt, fixed capital formation, private consumption.

INTRODUCTION 

Public debt is important because it helps government undertake huge public projects with 
generational benefits.  However rapid and high levels of public debt adversely affect the economy. 
Developing countries have heavily relied on international capital inflow to finance development 
projects because it offers an opportunity for them to grow and protect themselves against shocks but 
at the expense of rising debt levels. By contrast, domestic factors such as inflation and increasing 
fiscal deficits as well as external factors among them declining commodity prices and unfavorable 
terms of trade, and international interest rate, continue to worsen. The unfavorable economic 
conditions have resulted in most of the economies accumulating a huge public debt stock thereby 
increasing the burden of debt service despite the numerous efforts to contain the problem(Okafor & 
Tyrowicz, 2010).  

Economic theory posits that debt should be used in productive investment with a potential to 
generate returns for repaying the debt. This means that prudent use of borrowed resources can spur 
economic growth and improve living standards. However, high levels of debt beyond certain 
threshold could have negative effects in the economy. For example, a rise in government borrowing 
from the domestic market could potentially lead to crowding out of the private investment. 
Similarly, foreign borrowing could impact the economy negatively due to a rise in interest payment 
arising from exchange rate depreciation and other international shocks. The increase in debt 
repayment level consumes considerable amounts of domestic resources which could have been 
otherwise invested back into the economy. Aggregate demand would also be affected if the 
government resorts to increased taxation to raise the necessary revenue required to finance 
government expenditure and to repay the previous loans. This will in turn leave consumers with 
limited resources at their disposal for consumption and savings (Blackmon, 2014).   
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The pace of public debt accumulation in Kenya has increased substantially in recent years, raising 
concerns among policymakers about debt crisis. The recent trend shows that Kenya hastaken up 
more debt upwards. The country has been unable to constrain the growth of public debt and ensure 
that sufficient revenue remains available to finance other important development and recurrent 
expenditures after debt service payments. Figure 1 provides a glimpse of Kenya’s debt as a 
percentage of GDP. 

Figure 1. Kenyas's public debt (% of GDP) 

The ongoing increase in Kenya's debt levels has raised serious questions about the sustainability of 
the country's debt, and organizations like the World Bank and the International Monetary Fund 
(IMF) have emphasized the importance of Kenya focusing on fiscal consolidation. Total public debt 
as of December 2022 was Kshs 10.3 trillion 67.9% of GDP, above the IMF's recommended limit of 
50.0% for developing nations by 17.90% points. Additionally, the debt service to revenue ratio was 
47.9%, 17.9% percentage points higher than the IMF's suggested limit of 30.0%, underscoring the 
burden that public debt payment has on the nation's spending. The steep depreciation of the shilling 
has continued to increase pressure on the government as the majority of the external debt is 
denominated in USD.  The high depreciation of the shilling has continued to put more pressure on 
the debt serving. Due to the emphasis on both development and recurrent expenses, the budget 
deficit has averaged 8.1% during the past ten years which has led to rising debt levels. Other notable 
factors that have contributed to rising debt stock are slow growth in revenue receipts amidst growing 
government expenditure and reduction in exports earnings. 

The composition of the public debt has also changed significantly in terms of both domestic and 
foreign debt as shown in Figure 2. 

Kenya had an increase in its exposure to bilateral and multilateral loans in FY'2021/2022, which can 
be attributed to the favorable terms granted in terms of low interest rates and extended payback 
times. In particular, the cost of Eurobonds (commercial borrowing) increased due to higher interest 
rates on the global financial market in FY'2021/2022. This was caused by the increased perception 
of risk brought on by economic uncertainty, which was brought on by increased global inflationary 
pressures and increased worries about the sustainability of debt in the majority of developing 
countries. This led to an increase in bilateral and multilateral loans from 33.1% in 2019 to 45.4% in 
2022 while during the same period, commercial decreased from 33% to 26.2%. 
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Figure 2. Share of domestic and external debt (% of total debt) 

Figure 3. Multilateral, bilateral and commercial debt (% of total debt) 

The increase in public debt and in particular foreign borrowing has raised debt servicing costs and 
concerns over debt rescheduling. These concerns were confirmed by Debt Sustainability Analysis 
report conducted jointly by IMF and World Bank in January 2022. The DSA established that the 
ratings for debt distress remained high. The report further noted that debt distress was caused by 
high deficits from the past which was aggravated by the current shock combined with the sharp 
slowdown in export and economic growth in 2020 caused by the COVID-19 pandemic. The shocks 
resulted in deterioration of solvency and liquidity debt indicators.  

An increase in foreign borrowing leads to a reduction in national savings and investment, which 
further lead to decreases in future income. This would be the case because low savings or rather 
savings constraints play a significant role in pushing countries to indebtedness. (Tiruneh, 2004) 
argued that the economic reason why countries resort to borrowing, whether domestic or external is 
due to an increase in the gap between national savings and domestic investment. Domestic savings 
are an important prerequisite for capital formation and growth because they finance capital stock in 
the long –run (Freytag, 2013).  

Economic literature documents that there is an association between domestic savings and foreign 
borrowing. Feldstein (1982) postulated that external debt can be used to finance capital stock in the 
short and medium term but domestic savings have to rise in the long-term to repay the debt. Root 
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(1990) on the other hand argued that growth and development is mainly constrained by the vicious 
cycle of the saving-investment gap which signify inability to save sufficient amounts of resources 
to finance the desired level of investment and foster self-sustained economic growth. This is brought 
about by increases in repayment of external borrowing at the expense of domestic savings. Figure 
4 gives an overview on the relationship between foreign borrowing and domestic savings in Kenya. 

Figure 4. Relationship between domestic savings and foreign borrowing (% of GDP) 

Figure 5. Relationship between investment and external debt (% of GDP) 

The decline in savings is partly be attributed to high levels of foreign borrowing which imposes 
additional tax measures to cater for interest payment on debt thereby affecting the propensity to save 
and invest. Thus, it is imperative that any analysis of the effect of public debt must consider its 
impact on national savings and capital formation.  

Empirical literature on public debt focuses more on its effects on economic growth. It is important, 
however, to note that the economic growth effects of public debt occur through other channels such 
as savings and investment which are likely to decline due to the increases in interest payment on 
debt. Previous studies fail to acknowledge that the effect of public debt in the economy depends on 
how it affects individuals’ propensity to save and invest due to the increases in taxes to repay the 
debt. This research paper therefore, enriches the existing research to fill this gap by investigating 
how government foreign borrowing influences domestic saving behavior and investment. The 
remainder of this paper is organized as follows: Section 2 provides the literature review while 
section 3 explains the data, variables and methods used in the analysis. Section 4 gives the empirical 
results and discussion while section 5. Provides conclusion and policy implications.   
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 LITERATURE REVIEW 

The burden of debt service has continued to increase despite numerous efforts at addressing the 
problem. The increase in debt service burden in Kenya is one of the motivating factors that has 
ignited our interest in attempting to ascertain the linkage between foreign debt and domestic savings. 
Froning and Schavey (2000) observed that debt servicing burden may end consuming greater shares 
of revenue and scarce foreign resources. This is because as debt servicing costs increases countries 
must allocate a considerable share of their budgets to servicing their debt, which may result in higher 
taxes, more borrowing, and the risk of default. Theory on the macroeconomic effects of government 
debt is generally diverse and to some extend there exist divided opinions regarding its impact on the 
economy. The conventional view held by most economists and policymakers is that in the short run 
public debt stimulates aggregate demand and economic growth but crowds out capital and reduces 
national income in the long run. Another view based on Ricardian equivalence hypothesis (RIH) 
argues that government choice between tax and debt financing of government deficits is irrelevant. 
Equivalence theorem views public debt as economically neutral: that is, it does not matter whether 
the government finance budget through taxation or issuing interest bearing bonds since both will 
reduce the current period consumption. 

Barro (1974) supported the theory arguing that if there is tax cut and bond is issued household will 
save enough to cover expected high tax in future to pay for both interest and the principle. Keynesian 
theory of public debt views public debt as a kind of capital inflow of which government can leverage 
on and raise funds to finance productive projects hence increase national income (GDP). This theory 
assumes that public debts are maintained at levels where it impacts economic growth positively. 
Threshold theory unlike Keynesian theory appreciates that despite the fact that public debt boosts 
investments and accelerates economic growth, these benefits cease beyond some levels of debt and 
sets in negative impact on economy through a reduction of investment. This occurs due to higher 
distortionary tax rate on capital aimed to raise resources to service the debt hence causing cause 
capital flight. Crowding out theory asserts that accumulation of debt has effects on investment 
through the resource mechanism concept (Cohen, 1993).  

Diamond (1965) notes that internal and external debt may affect savings in two main ways, which 
arises due to the taxes needed to finance interest payments. According to diamond, taxes directly 
reduce lifetime consumption available to individual taxpayer. Moreover, by reducing his disposable 
income, taxes reduce his savings and hence the capital stock.  However, the impact of internal debt 
on savings due to reduction in the capital stock arising from the substitution of government debt for 
physical capital in individuals’ portfolios.  

According to Griffin and Enos (1999) external flow such as aid and debt would limit domestic 
savings. However, if the cost of aid or the rate of interest on foreign loans is less than the incremental 
out-put capital ratio, it will be helpful for a country to borrow as much as possible and augment 
domestic savings. In light of this, and given a target rate of growth of a country, foreign capital will 
lead to higher consumption and domestic savings will just be a residual representing the difference 
between desired investment and the amount of foreign capital available.  

Weale (2009) while examining the burden on national debt postulated that in a situation where 
national debt displaces investment in the produced capital then high levels of debt will lead to a 
reduction in the country’s future income which in turn causes national saving to decline due to 
interest payment on debt. By comparing the share of national savings as a proportion of GDP with 
the current budget deficit, which is equivalent to current government de-saving, the authors argued 
that increasing government current deficit by one unit reduces national savings by 0.5 units. Cohen 
(1993) on the other hand postulated that it is not the stock of public debt that directly impacts on 
private investment but rather debt servicing that may reduce public investment-thereby impacting 
on private capital accumulation through complimentary effect on savings. 

According to Tiruneh (2004), the gap between domestic investment and national savings is related 
to the economic the tendency to borrow externally. Similar to this, Root (1990) argued that the 
vicious circle of the savings-investment gap is the major obstacle to the growth and development of 
emerging economies. This limitations on savings indicates developing nations such as Kenya are 
unable to save sufficient resources to carry out the desired level of investment, which could result 
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in self-sustaining growth. Foreign borrowing may also be considered as foreign savings, which 
would then fill the gap generated by low domestic savings. 

Numerous studies have been conducted to determine how foreign debt affects investment and 
economic growth.  However, there appears to be a gap in the literature on foreign debt, though, in 
that an analysis of the problem of how foreign debt affects domestic savings has not been explored. 
Using time series data from 1976 to 2015, Jawaid and Saleem (2017) analyzed the relationship 
between foreign capital inflows and economic growth in Pakistan by employing Johansen 
Cointegration technique and OLS. The study considered external debt and foreign direct investment 
(FDI) among other international capital flows. The finding from the Cointegration test indicated 
external debt and FDI had significant long run relationship with economic growth. On the other 
hand, the OLS regression results showed the effect of FDI on economic growth was negative and 
significant while external debt had positive and significant effect on GDP growth. 

Akram (2016) investigated whether public debt influenced pro-poor growth from South Asian 
Countries. The study aimed at examining the consequence of public debt on economic growth and 
its linkage to poverty in Bangladesh, India, Pakistan, and Sri Lanka using panel data for the period 
1975-2010. To conduct the analysis, Two Stage Least Square (2SLS) and GMM estimation methods 
were used. The finding of the empirical study showed that total public debt had negative impact on 
economic growth. The findings also revealed that the external debt and external debt servicing had 
no significant effect on income inequality. However, domestic debt had positive impact on economic 
growth and inversely related with the GINI coefficient implying internal debt is pro-poor compared 
to external borrowing. 

Hayford (2005) used structural vector auto regression (VAR) model to analyze the impact of fiscal 
policy on national savings in United States (US). Specifically, the study incorporated measures of 
fiscal policy to estimate the dynamic impact of fiscal policy shocks on output gap and national 
savings. It was evident from the finding that positive shocks to government purchases and negative 
shocks to real net taxes increased output gap. The results further showed that national savings 
increased marginally as a result of positive shocks to the government’s structural surpluses. In 
addition, positive shocks to government consumption expenditure reduces national savings while 
negative shocks to real net tax revenues as a share of GDP had small negative impact on national 
savings. 

Islam and Biswas (2005) investigated public debt management and debt sustainability in Bangladesh 
using evolution of public debt as the theoretical framework. They tested total debt dynamics using 
the debt dynamics equations from Ley (2003). They used the data sample for the period 1981- 2006. 
The findings revealed that growth in debt-GDP ratio did not pose any serious concern on stability 
of fiscal policy. The result further indicated the debt-dynamics turned more favorable during 2001-
2006 compared with the 1980s. In addition, the primary deficit and domestic debt-to GDP ratio on 
average, declined to 2.70 per cent and 49.52 per cent respectively. 

Mahmood et al (2009) investigated public and external debt sustainability in Pakistan for the 
period1970- to 2000.  The study relied on a method used by Papadopoulos and Sidiropoulos (1999) 
to ascertain public debt and fiscal sustainability conditions. They found that on the side of external 
debt sustainability analysis, primary current balances played a significant role in contributing to the 
rise in external debt ratios. Additionally, interest rate factor was marginally responsible for 
contributing towards the rise in debt to GDP ratio in 1990s and 2000s and the levels of public debt 
and external debt indicators have been far from the debt sustainability levels since the last three 
decades. 

Makin (2005) investigated public debt sustainability and its macroeconomic implications in 
Indonesia, Malaysia, Thailand, and the Philippines (ASEAN-4). The study employed a method for 
assessing fiscal effort required to stabilize or lower debt-GDP ratio. The study found that for large 
primary surpluses of between 15 and 20 per cent of GDP, the fiscal policy required to drastically 
lower public debt would obviously be infeasible within a five-year time-frame. Giver the underlying 
economic conditions at that time and if the central governments of Indonesia and Thailand ran 
primary surpluses averaging around 5 per cent of GDP, the 25 per cent target would be reached 
within a decade. 
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Nyongesa, et al. (2013) examined the sustainability of the current account deficits in Kenya between 
1970 to 2012 using stationarity and Cointegration test. The findings indicated that Current account 
was stationary at levels implying that it is reverting and temporary but external debt was finite and 
sustainable. The results suggested that exports and imports were cointegrated with the cointegrating 
coefficient of 0.21989 which was not significant. The implication was that current account was not 
on the sustainable path therefore indicating a weak form of sustainability. 

Osuka and Chioma (2014) analyzed the impact of budget deficits on macro-economic variables in 
the Nigerian economy between 1981 and 2012. Specifically, the study sought to investigate long-
run relationship between budget deficits and other macro-economic variables in Nigeria. The 
resulted the result indicated existence of long run relationship existed. The study however found 
that the test for causality showed that there exists no causality between deficits and interest rate, 
budget deficits and inflation and budget deficit and nominal exchange rate. These results further 
indicated that budget deficits exert significant impact on the macroeconomic performance of the 
Nigerian economy. 

It is evident from the literature review that most of the authors focused on the effect of total debt 
economic growth (Jawaid and Saleem, 2017; Akram, 2016; Osuka and Chioma, 2014; Islam and 
Biswas, 2005).  The empirical studies examining the impact of government borrowing on national 
savings is scarce with only two studies reviewed so far (eg; Okafor and Tyrowicz, 2009; Hayford, 
2005). Further, previous studies are mostly cross-sectional (Okafor and Tyrowicz, 20019), which 
fails to account for cross-country differences such as institutional development. In addition, the 
methodology used in the previous studies are not robust enough to provide convincing results. For 
example, Jawaid and Saleem (2017) used OLS while Hayford (2005) used structural vector auto 
regression (VAR) to analyse the data. The novelty of the present study is that we inquire as to the 
link between domestic savings and foreign debt using a dynamic model involving the government 
and a representative household. The study also applies Autoregressive Distributed Lag (ARDL) 
model which is a robust methodology to analyze the data. 

METHODOLOGY 

Theoretical Model  

In this study, we use a continuous two-period economy endowed with capital. This framework of 
modelling foreign debt follows money in the utility function (MIU) postulated by Sidrauski (1967) 
and refined by Walsh (2003). The model is a two-stage game between the government's borrowing 
efforts and the representative household's adjustment of its savings effort. In this framework, we 
assume that both the government and the household derive utility from the consumption (Ct) and 
the flow of services financed with the external borrowing (Et). The demand for infrastructure 
services is always positive. 

Assuming that the government is the social planner and that it takes into account the rational 
expectations of its economic agent, the utility function is stated as; 

U(Ct, Et), 

Where Et is the flow of services yielded through infrastructure projects that have been financed by 
external borrowing while Ct yields utility directly.  In both arguments, utility is assumed to be 
increasing, strictly concave, and continuously differentiable. The demand for infrastructure services 
is always positive if we assume that limE→0 ,UE(C, E) = ∞ for all C where UE = ∂u (C,E)

∂E
. 

By taking into account the rational expectations of households, the government is viewed to be 
taking paths for foreign borrowing. The representative household chooses consumption paths 
subject to budget constraints specified in total utility as; 

W = ∑ βtU(Ct, Et)∞
t=0  , (1) 

 where 0 < β < 1 is discount rate 

equation 1 shows notions of the utility provided by infrastructure services financed by foreign 
borrowing in addition to utility derived from consumption of goods and services. If the marginal 
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utility from infrastructure services is positive, then the equation implies that by holding the path of 
real consumption constant for all t, the utility of the individual is increased by an increase in the 
flow of infrastructure services financed by foreign borrowing.  

To complete the specification of the model, we assume that the rational economic agents in this case 
the representative household can earn interest rate it, on savings. Output is produced using physical 
capital according to the standard neoclassical production function. The representative household 
allocates its resources between consumption, gross investment in physical capital, and gross 
domestic savings based on its current income, its assets, and the government's policies about 
borrowing from abroad.  

If the depreciation rate is δ, the aggregate budget constraint for the economy takes the form 

Yt + Et−1 + (1 + it) + (1 − δ)Kt−1 + St−1(1 + it)=Ct + Kt + Et + Tt + St  (2) 

Yt = output (Kt−1
α Lt1−α) 

Et−1= debt at time t-1 

Tt = debt servicing at time t 

Kt−1 =capital stock at time t-1 

St−1= savings at time t-1 

The specification of timing implicit of the model assumes that it is the representative household’s 
access to infrastructure services provided by foreign borrowing at the end of the period, after having 
purchased consumption goods, that yields utility. The aggregate production function relates output 
Yt(Kt−1

α Lt1−α) to the available capital stock Kt−1: Yt = F(Kt−1, Lt). The production function is linear 
and homogeneous with constant returns to scale. Therefore, output per capita at time t will be a 
function of capital stock yt = f �kt−1

1+l
� , where Lt has been normalized to (1 + ℓ)Lt−1 and where ℓ 

is the population growth rate. Output in period t is produced using capital stock carried forward from 
the previous period t − 1.The production function is assumed to be continuously differential and 
satisfies the usual inada conditions (fk ≥ 0, fkk ≤ 0, limk→0fk (k) = ∞, limk→∞fk(k) = 0 

Diving both sides of the budget constraint (equation 2) with population Lt, the per capita version 
becomes; 

Yt
Lt

+
Et−1(1 + it)
(1 + ℓ)ℓt−1

+
(1 − δ)Kt−1

(1 + ℓ)ℓt−1
+

St−1(1 + it)
(1 + ℓ)ℓt−1

 

= Ct
Lt

+ Et
Lt

+ Tt
Lt

+ St
Lt

(3a) 

ωt ≡ yt + et−1
(1 + it)
(1 + ℓ) + kt−1

(1 − δ)
(1 + ℓ) + st−1

(1 + it−1)
(1 + ℓ)

= ct + kt + τt + st (3b) 

Equation (3a) represents standard identity transformed to account for per capita terms. Each agents 
owns certain amount of capital stock or assets, the initial Kt at time zero. In our analysis, 
consumption cannot exceed earnings and inflows whether foreign or domestic. Taking into account 
the representative household rational expectations, the problem of the government is to choose the 
paths of etand τt. The representative household chooses ct, kt and sttaking into account the 
decisions of the government. Both the household and the government maximize equation (1) subject 
to equation (3b). since this problem represents a dynamic optimization, we formulate the problem 
in terms of the value function. The justification for this is that the value function gives the maximized 
value of the utility that the representative household and the government can achieve by behaving 
optimally given their current state. The representative agent’s initial resources isωt is the stated 
variable for the problem. The value function, defined as the present discounted value of utility, if 
the agents optimally choose consumption, capital holdings, savings, and foreign borrowing, is given 
by: 
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Vωt = max{u(ct, et) + βV(ωt+1)}, (4) 

 Where equation (4) is maximized subject to the budget constraint (3b) and 

ωt+1 = yt+1 + et
(1 + it + 1)

(1 + ℓ) + kt
(1 − δ)
(1 + ℓ) + st

(1 + it+1)
(1 + ℓ) ; yt+1 = f

(kt)
(1 + ℓt)

Accordingly, 

V(ωt) = max �u(ct, et) + βV ��
(kt)

(1 + ℓ) + et
(1 + it+1)

(1 + ℓ) + kt
(1 − δ)
(1 + ℓ) + st

(1 + it+1)
(1 + ℓ) �� 

By using equation (3b) and by expressing kt = ωt − et − kt − τt − st and substitute into (4) to 
make the maximization into unconstrained on ct, et, τt, st, then  

V(ωt) = max �u(ct, et) + βV �
f(ωt − ct − et − τt − st

(1 + ℓ) + et
(1 + it+1)

(1 + ℓ)

+
(1 − δ)
(1 + ℓ)

(ωt − ct − et − τt − st) + st
(1 + it+1)

(1 + ℓ) �� 

The first order necessary conditions for this problem are 

ct: uc(ct, et) −
β
1+ℓ

Vω(ωt+1)[fk(kt) + 1 − δ] = 0  (5) 

et: ue(ct, et) −
β
1+ℓ

Vω(ωt+1)[fk(kt) − (1 + it+1) + 1 − δ] = 0 (6) 

st: us(ct, et) −
β
1+ℓ

Vω(ωt+1)[fk(kt) + 1 − δ − (1 + it+1)] = 0 (7) 

Together with the transversality conditions 

limβt→∞t λtxt = 0, xt = k, e  (8) 

Where λtis the period t marginal utility of consumption. Therefore, the envelope theorem implies 
that  

λt = β
1+ℓ

Vω(ωt+1)[fk(kt) + (1 − δ)] =  V(ωt) (9) 

That is; 

uc(ct, et)
ue(ct, et)

=
fk(kt) + 1

�fk(kt) −
(1+it+1)
1+ℓ

+ 1�

The interpretation of the first-order conditions is very clear. Because resources ωt must be divided 
between consumption, foreign borrowing and savings, each must yield the same marginal utility 
when allocated optimum. Using equation (5), (6), (7) and (9), this can be written as 

ue(ct, et) + βuc
(ct,et)
1+ℓ

= uc(ct, et), 
(10) 

which states that the marginal benefit of additional foreign borrowing at time t must equal marginal 
utility of consumption at time t. Similarly, Equation (5) for capital holdings implies that net marginal 
return from additional capital holdings must equal the marginal utility from consumption. Equation 
(6) for foreign debt implies that the net marginal benefit of capital holdings, augmented by benefits
enjoyed from services rendered by the means of foreign borrowing, must equal the net marginal
benefit of foreign borrowing. Equation (7) for savings implies that net marginal return from capital
holdings, augmented by interest earned via domestic savings, must equal net marginal benefits from
domestic savings. Equations (5) to (7), together with budget constraints (3), characterize the
government’s decisions regarding foreign borrowing and the representative household’s adjustment
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of its domestic savings behavior at each point in time. Equilibrium also requires that the demand for 
infrastructure services provided by means of foreign borrowing equals the supply of foreign 
borrowing by the government (which is assumed to be exogenous). 

Steady-state equilibrium 

Setting the population growth rate at rate ℓ, we now investigate the steady-state equilibrium of the 
economy. The evaluated steady-state equilibrium values are denoted by superscript SS. The steady-
state values of consumption and savings must satisfy the necessary first-order conditions for the 
government, the representative household’s decision problem, the economy-wide budget constraint, 
and the specification of the exogenous rate of foreign borrowing and debt service. These conditions 
can be written as 

ln SSVω(ωt) = Vω(ωt+1) = Vω(Wss) (11) 

⟹ 1 = β
1+ℓ

[fk(kss) + (1 − δ)]  (12) 

1+ℓ
β
− 1 +  δ = fk(kss) (13) 

1+ℓ
β
− 1 +  δ = αk�kssα−1� (14) 

This equation defines the steady-state capital-labor ratio kss.  If the production function is Cob-
Douglas, that is f(k) = (kα), then fk(k) = αkα−1, and we have  

kss = � αβ
1+ℓ−β+βδ

�
1

1−α (15) 

The steady-state capital (kss)depends on the production function, the rate of depreciation, the 
population and the discount rate. The steady state level of consumption per capita is determined by 
the known level of steady-state capital. Assuming that f(k) = (kα), kss is given by equation (15). 

ct: uc(css, ess) − β
1+ℓ

[fk(kss) + 1 − δ]Vω(ωss) = 0 (16) 

The steady-state consumption per capita depends on the parameters of the production function, the 
rate of depreciation, the subjective rate of time discount, and the population: 

et: ue(css, ess) − β
1+ℓ

[fk(kss) − (1 + iss) + 1 − δ]Vω(ωss) = 0 (17) 

In the same manner, the steady-state level of foreign borrowing per capita depends on the parameters 
of the production function, the subjective rate of discount, depreciation, the interest earned on 
borrowed funds, and the population. 

st: us(css, ess) − β
1+ℓ

[fk(kss) + 1 − δ + 1 + iss]Vω(ωss) = 0 (18) 

Similarly, the steady-state level of savings per capita depends on the parameters of the production 
function, the subjective rate of discount, depreciation, the interest on savings, and the population. 

τt: uτ(css, ess) − β
1+ℓ

[fk(kss) + 1 − δ] = 0 19) 

and the debt service per capita depends on the parameters of the production function, the subjective 
rate of discount, depreciation, and the population. 

The unconstrained economy-wide budget constraint is therefore restated as 

ωss = f(kss) + ess
(1 + iss)

1 + ℓ
+ kss

(1 − δ)
1 + ℓ

+ sss
(1 + iss)

1 + ℓ
=css + kss + ess + τss + sss (20) 

Our interest is the savings behavior of the representative household in response to foreign 
borrowing.  Therefore, solving the steady-state gross domestic savings we have 
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sss �1 − (1+iss

1+ℓ
� = f(kss) + ess (1+iss)

1+ℓ
+ kss (1−δ)

1+ℓ
− css − kss − ess − τss (21)

sss �1 − (1+iss)
1+ℓ

� = f(kss) − kss (δ+ℓ)
1+ℓ

kss − css i
ss−ℓ
1+ℓ

ess − τss (22) 

sss = �1+ℓ)
ℓ−iss

� f(kss) − (1 + δ + 2ℓ)kss − (1+ℓ)
(ℓ−iss)

css − ess − (1+ℓ)
(ℓ−iss)

τss (23) 

Equation (23) shows that in the long run the steady-state values of savings are positively related to 
output and negatively related to consumption, foreign borrowing, and debt service. 

Empirical model 

The dependent variablesare domestic savings (DS) and fixed capital formation (FCF). The 
independent variables are foreign debt service (FDS), the share of imports (IMP), gross domestic 
product per capita (GDP), foreign direct investment (FDI) and private consumption (PC).  The 
variables are measured as percentage of GDP.  

The model has the following general form: 

DS = f(FDS, IMP, GDP, PC)      (24) 

where, 

DS = domestic savings 

FDS = foreign debt service  

IMP = imports 

GDP = gross domestic product 

PC =  private consumption  

Similarly,  

FCF = f(FDS, IMP, FDI, PC)      (25) 

Where FDI = Foreign Direct Investment while the rest of the variables are defined in equation (24). 

Equations (24) and (25) are estimated using ARDL model. The empirical model for eachis therefore, 
stated as: 

ΔDSt = β0 + ∑ β1in
i=1 ΔFDSt−i + ∑ β2in

i=0 ΔIMPt−i + ∑ β3iΔGDPt−in
i=0 + ∑ β4iΔPCt−in

i=0 +
α1DSt−1 + α2FDSt−1 + α3IMt−1 + α4GDPt−1 + α5PCt−1 + εt  (26) 

ΔFCFt = β0 + ∑ β1in
i=1 ΔFDSt−i + ∑ β2in

i=0 ΔIMPt−i + ∑ β3iΔFDIt−in
i=0 + ∑ β4iΔPCt−in

i=0 +
α1DSt−1 + α2FDSt−1 + α3IMt−1 + α4FDIt−1 + α5PCt−1 + εt  (27) 

where 

β0=constant, 

Δ = difference factor 

β0= constant 

β1−β4= short run coefficients 

α1 − α5= long-run coefficients 

εt= white noise 

n = lag length. 

ε = is the error term. 
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Definition, measurement of the variables and methods of analysis 

In this study, a time series data for the period 1980 to 2023 was used analyze the results. The data 
was sourced from World Bank development indicators. The choice of the sample period was guided 
by the availability of adequate time series spanning forty-three (43) years suitable for time series 
analysis. The key variables of interest are domestic savings and foreign debt service. The choice of 
the two main variables is based on the assumption that foreign debt service depletes the available 
financial resources for domestic investment and savings. However, domestic savings is also affected 
by other factors such as the level of economic growth, imports, private consumption, FDI and fixed 
capital formation. These variables were, therefore, included in the analysis because of the varied 
ways in which they affect domestic savings. The data was analyzed using ARDL model because it 
is suitable for analysing a mix of I(0) and I(I) variables as indicated in Table 1 for Unit root test. 

Table 2. Variable definitions 

Variable Description and 
measurement 

Symbolic 
representation 

Domestic Saving This isthe sum of private and 
public savings measured as 

percentage of GDP. 

DS 

Foreign debt service The total payment to external 
borrowing which include 

interest and principal 

FDS 

Gross domestic Product This is the total value of 
goods and services produced 
in an economy over a period 

of one year. 

GDP 

Imports represent the value of all 
goods and other market 

services received from the rest 
of the world measured as 

percentage of GDP 

IMP 

Private consumption the aggregate household 
consumption expenditures 

measured as a percentage of 
GDP. 

PC 

Foreign Direct Investment Direct investment equity 
flows in an economy 

measured as a percentage of 
GDP 

FDI 

Fixed capital formation The economy-wide gross 
domestic investment 

measured as percentage of 
GDP. 

FCF 

RESULTS 

Table 2 displays descriptive statistics of the variables indicating that the mean value for domestic 
savings as 15.51 while mean value for foreign debt service is 14.48. The minimum values these 
variables are 5.01 and 3.78 while the maximum values are 37.15 and 34.05 respectively. The 
descriptive statistics show a close relationship in the behavior of domestic savings and foreign debt 
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Table 3. Summary statistics 

Variable N Mean Sd Min Max 

DS 44 15.51 6.53 5.01 37.15 

FDS 44 14.48 7.23 3.78 34.05 

IMP 44 29.31 4.97 17.59 39.15 

GDP 44 3.82 2.24 -0.79 8.05 

FDI 44 0.69 0.72 0.01 3.09 

PC 44 71.58 6.75 58.24 79.57 

FCF 44 20.17 2.89 15.00 25.45 

Table 4. Correlation matrix 

DS IMP FDS FDI GDP PC FCF 

DS 1.0000 

IMP 0.1742 1.0000 

FDS 0.4167 -0.3961 1.0000 

FDI -0.1316 0.1817 -0.4106 1.0000 

GDP -0.1809 -0.0555 -0.1049 0.1197 1.0000 

PC -0.6293 -0.2636 -0.3988 0.1506 0.0229 1.0000 

FCF 0.0184 0.0435 0.1855 0.1743 0.4262 -0.5538 1.0000 

Table 2 shows absence of multicollinearity among the variables. 

Table 5. ADF Unit root test 

Variables Variables in levels Variables in first difference 

DS -2.581*

FDS -2.044 -6.469***

IMP -2.179 -7.650***

GDP -4.716***

PC -1.614 -7.728***

FCF -2.884**

FDI -5.077***

The results show that domestic savings and real GDP variables are I (0) since they are stationary in 
levels while foreign debt service, imports and private consumption variables are I(I)since they 
become stationary in the first difference.  

Bounds F and t-test to cointegration 

Estimation of equation (25) and (26) using ARDL bounds approach involves two steps where the 
first step is to compute the Wald or F-statistics to test the joint significance of the coefficients of the 
lagged level variables. The null and alternative hypothesis hypotheses are; H0: β1 = β2 = ⋯ =
β7 = 0; against the alternative β1 ≠ β2 = ⋯ ≠ β7 ≠ 0 And ϕ1 = ϕ2 = ⋯ = ϕ8 = 0 against ϕ1 ≠
ϕ2 ≠ ⋯ ≠ ϕ8 ≠ 0. Following Narayan and Singh (2007) the study also computed the t-statistics 
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where the null hypothesis is β1 = 0 and ϕ1 = 0 against the alternatives β1 ≠ 0 and ϕ1 ≠ 0. The 
calculated F and t-statistics were then evaluated against the provided critical values.  

Table 6. Bounds F and t-test for cointegration 

Pesaran/Shin/Smith (2001) ARDL Bounds Test 

H0: no levels relationship   

F-statistics t-statistics

  3.236*,** -2.479*,**,***

Pesaranetal .  (2001), p.300 

Table CI (iii) CaseIII. K=4 

Asymptotic Critical Values 

1% 5% 10% 

I(0) I(1) I(0) I(1) I(0) I(1) 

F-critical values 3.74    5.06 2.86    4.01  2.45 3.52 

t-critical -3.43 -4.60 -2.86 -3.99 -2.57 -3.66

Accept if F < critical value for I(0) regressors; reject if F > critical value for I(1) regressors; accept if t > critical value for I(0) 

regressors; reject if t < critical value for I(1) regressors; ***, **denotes significance at 1% and 5% respectively. 

The results in Table 5 show that the null hypothesis of no level relationship is rejected since the 
calculated F-statistic is greater than the critical values for I (0) regressors at 10% and 5% 
respectively. Again, when using the t-statistics, the null hypothesis is rejected since the calculated 
t-statistic is less than the critical value at 10% ,5% and 1% levels for I (0) regressors.

Table 7. Effect of foreign borrowing on domestic savings 

(1) (2) (3) 

VARIABLES ADJ LR SR 

Dep.Variable: 

lnDS 

LD.lnDS 0.198 

(0.183) 

D.lnGDP -0.0652

(0.0695) 

LD.lnGDP 0.0450 

(0.0490) 

D.lnIMP -0.150

(0.452) 

LD.lnIMP -0.530

(0.407) 

D.lnPC -2.421**

(1.153) 

LD.lnPC 0.251 
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(1.153) 

D.lnFDS -0.238

(0.140) 

LD.lnFDS -0.234*

(0.130) 

lnGDP 0.299 

(0.309) 

lnIMP 0.191 

(1.144) 

lnPC 0.147 

(1.655) 

lnFDS 0.740** 

(0.293) 

L.lnDS -0.361**

(0.137) 

Constant -0.303

(3.729) 

Observations 36 36 36 

R-squared 0.630 0.630 0.630 

Adj R-squared 0.380 0.380 0.380 

Diagnostics 

Durbin-Watson d-statistic 

 (15, 36) = 2.485029 

Ramsey RESET 

 F (3, 18)     =      0.4143 

Prob > F    =      0.9370 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity: chi2(1)      =      0.11 

Prob >ch2 =0.7367 

Source: Author’s own computation using stata; **p<0.05,*p<0.1 

Standard errors in parentheses. 

The short run results in table 6 show that foreign debt service and private consumption have negative 
effect on domestic savings. This is confirmed by the coefficients of foreign debt servicing and 
household consumption variables that are significant at 5% and 10% respectively. A unit increase 
in servicing foreign debt and household consumption expenditure reduce domestic savings by 0.2 
and 2 units respectively. The first difference of GDP has a negative but insignificant effect on 
savings while the first lag of GDP is positive but also insignificant.  

In the long run, GDP, imports and household consumption have positive but insignificant effect on 
savings while foreign debt service has a positive effect on savings. A unit increase in servicing 
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foreign debt raises domestic savings by 0.7 units ceteris paribus. The long run results for the GDP 
are consistent with the theoretical model prediction that in the long run a rise in economic growth 
will lead to an increase in domestic savings. Similarly, the short run results for the foreign debt 
servicing and household consumption are consistent with the theoretical model prediction that in 
the long run, an increase in debt servicing and consumption expenditure leads to a decline in 
domestic savings. The error correction term (ECM-1) is significant at 5% implying a moderate speed 
of adjustment to equilibrium at 36% in the event of shock to the system. All the post-estimation tests 
in table 5 show the model is free from serial correction as given by the Durbin Watson statistics, 
and the residual have a constant variance as given by the Breusch-Pagan / Cook-Weisberg test for 
heteroskedasticity.  The Ramsey reset test shows the model has no omitted variable. 

Table 8. Effect of foreign debt on capital accumulation 

(1) (2) (3) 

VARIABLES ADJ LR SR 

lnFDS -0.192***

(0.0623) 

lnFDI -0.00221

(0.0224) 

lnIMP -0.371**

(0.173) 

lnPC -1.535***

(0.342) 

L.lnFCF -0.572***

(0.125) 

D.lnFDS 0.162*** 

(0.0492) 

LD.lnFDS 0.116** 

(0.0505) 

D.lnIMP 0.390*** 

(0.138) 

Constant 6.443*** 

(1.509) 

Observations 40 40 40 

R-squared 0.544 0.544 0.544 

Diagnostics 

Durbin-Watson d-statistic (9, 40) = 2.016464 

Breusch-Godfrey LM test for autocorrelation chi2= 0.122 

Prob ch2>=0.7268 

Ramsey RESET F(3, 28)  =      0.4143 
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Prob > F    =      0.2018 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity: chi2(1)      =      1.50 

Prob >ch2  =      0.2212 

Source: Author’s own computation using stata; *p<0.01 

Standard errors in parentheses. 

Regarding the effect of foreign debt servicing on capital accumulation, the results in table 7 show 
that a unit increase in debt servicing leads to a decline in capital accumulation by 3.1 units. This is 
indicated by the coefficient of foreign debt servicing that was found to be significant at 1%. 
Similarly, foreign direct investment, imports and household consumption expenditure have negative 
effect on capital accumulation. The effect is however, insignificant for the import variable. The 
outcome of the effect of foreign debt servicing on capital accumulation is consistent with the 
economic theory which asserts that increased borrowing and investing the borrowed funds in 
unproductive investment impacts the economy negatively. In the same vein, arise in consumption 
expenditure as opposed to development expenditure has a negative effect on the economy due to a 
decline in capital accumulation.  

DISCUSSION OF THE RESULTS 

The results in table 6 showed that in the short run, foreign borrowing is detrimental to domestic 
savings. The short run findings are similar to the theoretical postulation of Diamond (1965) who 
argued that high debt leads to increased taxes and hence savings. The results are also similar to the 
theoretical arguments of Barrell and Weale (2009) that debt servicing may reduce public investment-
thereby impacting on private capital accumulation through complimentary effect on savings. The 
long run results, however, indicated that foreign borrowing has a positive effect on domestic savings. 
This outcome is contrary to the theoretical model that predicts that in the long run, foreign borrowing 
affects savings negatively. The long run results are also contrary to the empirical findings of Okafor 
and Tyrowicz (2009) who established that foreign debt had negative impact on domestic savings. 
However, the long run findings are similar to the empirical findings of Akram (2016) which 
indicated that foreign debt had a positive effect on domestic savings. regarding the effect of foreign 
debt on capital accumulation, the findings in table 7 showed that increased foreign borrowing is 
detrimental to capital accumulation. The findings are similar to Diamond (1965) who argued that a 
surge in foreign debt leads to a reduction in capital stock as a result of the substitution of government 
debt for physical capital in individuals’ portfolios.  

CONCLUSION AND POLICY RECOMMENDATIONS 

This study sought to determine theoretically the individual’s consumption and savings behavior 
amidst government foreign borrowing, and to analyze the effect of foreign borrowing on domestic 
savings and capital accumulation in Kenya. To achieve the objectives, a theoretical was developed 
involving a continuous two-period economy endowed with capital. The model is a two-stage game 
between the government's borrowing efforts and the representative household's adjustment of its 
savings effort. The model showed that in the long run the steady-state values of savings are 
positively related to output and negatively related to consumption, foreign borrowing, and debt 
service.  

The empirical results indicated that, in the short run, foreign debt has a negative effect on domestic 
savings due to an increase in interest payment on debt. The long run results were, however, contrary 
to the theoretical prediction since the it was established that foreign debt has a positive effect on 
savings. This outcome would be the case if the funds borrowed externally was put into productive 
investment that generates sufficient returns to repay the debt and leave savings for the economy.  

Regarding the effect of foreign debt capital accumulation, the study established that a rise in external 
debt causes a decline in capital accumulation. That is, increased borrowing accompanied by 
unproductive investment impacts negatively on the economy. Based on the findings, this study 
therefore, recommends a reduction in the external borrowing. This is poised to minimize the 
negative short run impact of debt in the economy through decreased savings. In the same vein, the 
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study recommends debt to be used in productive investment to generate returns to repay the principle 
and the interest accrued thereby boosting economy-wide savings in the long run. A prudent use of 
debt would also boost the economy’s capital accumulation which is a catalyst for economic growth 
thus generating additional resources for debt repayment other development needs.  
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