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BANKING & FINANCE | RESEARCH ARTICLE

The impact of International remittances on Gross 
Fixed Capital Formation in Kenya: Evidence from 
an autoregressive distributed lag modelling 
approach
Cyprian Amutabi1*

Abstract:  Despite the general increase in remittance inflows in Kenya over the last 
four decades, it remains unknown as to whether part of these remittances forms an 
integral portion of productive investment in the aggregate economy. We, therefore, 
examined the impact of foreign remittances on Gross Fixed Capital Formation 
(GFCF) in Kenya using the ARDL model and time-series data for the period 1980– 
2020. We also sought to establish the direction of causality between the two 
variables and whether structural breaks mattered in modeling the remittances-GFCF 
relationship. First, we found that while remittances significantly reduced GFCF in the 
short run, their impact was insignificant in the long run. Secondly, the Granger 
Causality test showed evidence of a uni-directional causality running from remit-
tances to GFCF. Thirdly, structural breaks significantly and positively moderated the 
remittances-GFCF nexus in Kenya; highlighting the importance of testing for struc-
tural breaks when analyzing a remittance-GFCF model. To promote remittance 
inflows in Kenya, there is a need to develop a robust financial system to facilitate 
the optimal harnessing of investment benefits accruing from such remittances. 
Further, and owing to the negative impact of remittances on investment in the short 
run; remittance-receiving households need to be sensitized on the productive use of 
remittances to ensure that they are forward-looking and, thus, use their remit-
tances on productive investments as envisaged by pure self-interest and tempered 
altruistic remittance motives.

Subjects: Development Studies; Economics; Finance 

Keywords: Remittances; Gross Fixed Capital Formation; ARDL Model; Kenya

1. Introduction
International remittances are those goods and/or money that are sent to left-behind households 
by migrants working abroad (Adams & Cuecuecha, 2010). Globally, remittances have been on 
a rising trend; increasing from about USD 3 billion in 1975 to about USD 689 billion in 2018 (World 
Bank, 2018). These remittance inflows to the developing economies now constitute one of the 
largest prime sources of external finance surpassing other external finance sources i.e., Official 
Development Assistance (ODA) and Foreign Direct Investment (FDI). For instance, remittance 
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inflows amongst Low-Income Countries (LICs) represented 6.06% of the Gross Domestic Product 
(GDP) in 2017 while FDI accounted for 3.2% of GDP over the same period. Similarly, among the Low 
Middle-Income Countries (LMICs), remittance inflows accounted for 4.09% of GDP against 1.9% of 
the GDP contributed by FDI over the same period. This reveals the increasing trend of remittances 
and highlights their significance as a prime foreign source of financial flows for many LICs globally.

Further, the World Bank (2018) observed that remittance inflows to developing countries 
amounted to about USD 529 billion in 2018, with countries in East Africa receiving a total of USD 
17.38 billion in remittances between 2013 and 2018. More importantly, Kenya tops the region as 
the largest beneficiary with a receipt of 60% of all the remittances in the East Africa region & about 
10% of all the remittances received by the sub-Saharan African (SSA) countries (World Bank, 2019). 
Similar statistics by the World Bank (2019) also ranked Kenya in the 3rd position amongst the top 
ten remittance-receiving countries in the SSA region with its remittances amounting to about 
2.72 billion USD in 2018. This figure represented about 3.1% of its Gross Domestic Product (GDP) 
over the same period. According to statistics from the World Bank (2020), remittance inflows to 
Kenya have, thus, tremendously increased from approximately USD 934.14 million recorded in 
2011 to about USD 2.84 billion in 2019. This has been occasioned by increased migration which 
saw a steady increase of remittances at a rate of 15.8% annually over the last decade.

The upsurge in remittance inflows has been associated with positive effects such as poverty 
reduction (Ahmed et al., 2010), economic growth (Cooray, 2012; Fayissa & Nsiah, 2010), develop-
ment of financial systems (Chowdhury, 2016; Misati et al., 2019), and human capital development 
(Hines & Simpson, 2019). Nevertheless, literature remains silent on whether part of these remit-
tances forms an integral portion of productive investment in the overall economy. This study, 
therefore, contributes to the literature by first exploring the impact of foreign remittances on Gross 
Fixed Capital Formation (GFCF) in Kenya using the ARDL model approach and time series data for 
the period 1980–2020. Secondly, the prevalence of sharp swings in the trend of GFCF and remit-
tance inflows for Kenya over the study period (see Figures 2 and 3) motivates us to investigate 
whether structural breaks played a significant role in moderating the remittances-GFCF nexus. 
Thirdly, and vital for policy direction, we also determine the direction of causality between the two 
variables in Kenya.

Theoretically, Lucas and Stark (1985) point out three major motivations behind the decision by 
migrant workers to remit to their left-behind households or family members. These include pure 
altruism, pure self-interest & tempered altruism. More implicitly, the pure self-interest motivation 
posits that migrants target their remittances towards investment in fixed capital intending to 
return home at some later point in time to claim ownership over those investments.

Despite the presence of a vast array of literature on remittances and their impact on poverty 
decrease, economic growth, and financial and human capital development; a significant gap exists 
as far as exploring the time series linkage between foreign remittances and investment or Gross 
Fixed Capital Formation (GFCF) in the Kenyan context is concerned. Most studies have analyzed 
expenditure patterns following the receipt of remittances at household levels (Adams & 
Cuecuecha, 2013; Ahamada & Coulibaly, 2013; Ajefu & Ogebe, 2020). As a result, investment 
decisions have been modeled as binary at micro-levels. It is, therefore, uncertain as to whether 
the increase in remittance inflows has a long-run relationship with investment in Kenya. Further, 
with the majority of empirical studies associating remittances with household consumption (see 
Adams & Cuecuecha, 2010; Edwards & Ureta, 2003; Yang, 2011), it remains unknown as to 
whether part of these remittances forms an integral portion of productive investment in the overall 
economy. This implies that the foreign remittances’ influence on domestic investment in Kenya at 
the macro-level remains relatively unknown and inconclusive.

Conversely, at a macro level, the impact of foreign remittances on investment has only been 
analyzed at panel levels by generally using the Generalized Method of Moments (GMM) and/or the 

Amutabi, Cogent Business & Management (2023), 10: 2282233                                                                                                                                       
https://doi.org/10.1080/23311975.2023.2282233

Page 2 of 19



panel fixed effects estimator with the Instrumental Variable (IV) approach being employed to 
control for the endogeneity issues. This study, therefore, adds novelty to the literature by first 
exploring the impact of foreign remittances on GFCF in Kenya using the ARDL model approach for 
the period 1980–2020. Secondly, the prevalence of sharp swings in the trend of GFCF and remit-
tance inflows for Kenya over the study period (see Figures 2 and 3) drives us to investigate the role 
of structural breaks in informing remittances-GFCF nexus for Kenya. Thirdly, we also sought to 
determine the direction of causality between remittances and GFCF in Kenya.

At the African continental level and more particularly in the SSA region, there has been an 
upward trend in remittance inflows to the region since 2016. This has largely been explained by the 
robust economic conditions in the high-income countries where many SSA migrants earn their 
income (Migration and Development, 2019). According to the World Bank (2019) estimates, 
remittances to the SSA region grew by 9.6% from USD 42 billion in 2017 to USD 46 billion in 
2018 with Nigeria being the largest remittance-recipient country with a receipt of about USD 
24.3 billion in 2018. Kenya is ranked 3rd in the top ten countries in SSA with remittance inflows 
of about 2.7 billion USD over the same period (see Figure 1).
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The general trend in Kenya also reveals an increase in remittance inflows since 1980. This is 
notwithstanding the sharp inflow swings recorded between the periods 1996–2002 (see Figure 2).

The remittances-inflow trend in Figure 2 also seems to suggest that structural breaks might have 
indeed played a significant moderating role in influencing gross fixed capital formation in Kenya.

We equally present the trend in GFCF as a proportion of GDP in Kenya for the period (1980–2020) 
in an attempt to unravel the link between the two variables (see Figure 3).

Figure 3 also depicts an increasing trend in GFCF in Kenya over the last four decades. While the 
statistics presented in Figures 1 and 2 illustrate the rising trend in remittance inflows in Kenya, it is 
still unclear as to whether these remittances impact GFCF in Kenya at the macro level. This study, 
therefore, contributes to the literature by examining whether foreign remittances are only instru-
mental for self-consumption at the household level or equally form part of a significant contribu-
tion to domestic investment at an aggregate level.

The ARDL model results revealed that while remittances significantly reduced GFCF in the short 
run, their impact was positive but insignificant in the long run. These results tend to insinuate that 
remittances may not provide the much-needed panacea to optimizing aggregate investment in 
the economy. Further, it seemingly suggests that remittances may be largely instrumental in only 
offsetting expenditures at the household consumption level with little or none of it being devoted 
to productive investment in the economy. Secondly, we found that structural breaks indeed played 
a significant role in moderating the impact of remittances on GFCF. Finally, the Granger Causality 
test showed evidence of a uni-directional causality between the two variables. This causality was 
found to run from remittances to GFCF.

The rest of the paper is structured as follows: Section two reviews the existing literature while 
section three discusses the methodology, data & variables used. Section four discusses the 
empirical findings while section five concludes the paper and provides policy implications based 
on the research findings.

2. Literature review
Various theoretical explanations have been provided on what drives or motivates foreign remit-
tances. The theoretical justifications tend to be synonymous and/or intertwined at both the micro 
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and macro levels. According to Lucas and Stark (1985), there are three major motivations behind 
the decision by migrant workers to remit to their left-behind households or family members. These 
include pure altruism, pure self-interest & tempered altruism. Docquier and Rapoport (2012) 
consider migrant workers as altruistic if the increase in remittances is accompanied by a rise in 
wages but with a wane in household income in their home country prior to receiving any 
remittances.

Concerning pure self-interest motivation, migrants target their remittances towards investment 
in fixed capital intending to return home at some later point in time with a view of claiming 
ownership over the same investments. Under this motive, foreign remittances may also be 
targeted by the migrant towards acquiring public assets to augment their political influence or 
prestige (Lucas & Stark, 1985). In contrast, Lucas and Stark (1985) explain tempered altruism as 
a modality of risk-sharing or as a valuable investment meant to access or generate higher earnings 
streams. As a result, these remittances are termed as a self-enforcing contractual agreement 
between the migrant and the households left behind in the home country.

Generally, notable empirical studies lend credence to the three hypotheses as remittances 
motivating factors (Agarwal & Horowitz, 2002; Arun & Alku, 2010; Yang & Choi, 2007). 
Conversely, some studies derive the migrant’s motivation to remit from either one or 
a combination of the three motives (Brown & Poirine, 2005; Gubert, 2002; Osili, 2007). 
Further to these motivations, Hines and Simpson (2019) allude that migration poses contend-
ing effects on household resources, that is, while households lose income when a wage 
earner migrates; this effect is counteracted when the migrant worker remits to their left- 
behind households. This study seeks to evaluate the investment decisions from the receipt of 
such remittances.

According to Adams and Cuecuecha (2010, 2013), there is a positive link between the receipt of 
remittance and investment in health, education and housing in Ghana and Guatemala. Yang 
(2011) observed that the decision on whether to use remittances for consumption or investment 
depended on a household’s income level. Whereas poor households are more likely to spend on 
food, health and durable goods, more affluent households can afford to invest in productive 
physical or human capital goods. The study by Jena (2018) found a significant and positive impact 
of remittances on physical capital investment in Kenya. Using the 2009 Kenya Migration Household 
Survey data, Hines and Simpson (2019) explored the relationship between remittances & human 
capital investment using both the Ordinary Least Squares (OLS) & the IV estimation techniques. 
The study findings revealed a significant & positive association between remittances and educa-
tion spending in Kenya.

Remittances-receiving households have a high probability of investing in productive invest-
ments, i.e., housing, land, education, and other entrepreneurial income-generating activities 
(Edwards & Ureta, 2003; Osili, 2004; Woodruff & Zenteno, 2007; Yang, 2008). Conversely, Lopez- 
Cordova (2005) found mixed results when analyzing the effects of foreign remittances on educa-
tion and health in Mexico.

Several studies posit that the impact of remittances on investment is conditional on a given 
home country’s level of financial and institutional advancement. For instance, Aggarwal et al. 
(2011) investigated the effect of remittances on financial development using the GMM approach. 
The study covered 99 developing countries and was conducted for the period 1975–2003. The 
findings showed that an enhanced institutional framework increased deposits & bank credits in the 
native or home banking system. Similarly, using data from 79 developing economies over the 
period 1995 to 2005, Dzansi (2013) found complementarity evidence amongst the two variables in 
enabling investment advancement.
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According to Gani (2016), remittances first increase domestic savings which in turn 
increases domestic investment in the home country. Therefore, remittances are an integral 
household income source for many LICs (Edwards & Ureta, 2003). Subsequently, higher 
household income level is customarily linked with rising saving rates in less developed 
economies (Sahoo & Dash, 2013). Remittances also provide a vital foreign exchange that 
can be employed in the import of essential intermediate & capital commodities. This plays 
a pivotal role in fostering domestic investment in less developed economies (Chami et al.,  
2008). However, Ahamada and Coulibaly (2013) reiterate that remittances can lessen domes-
tic investment if they are extensively employed for consumption purposes rather than fund-
ing physical and human capital investments.

Dash (2020) used the GMM approach to examine the influence of remittances on domestic 
investment in South Asia for the period 1991 to 2017. The findings revealed that remittances 
increased domestic investment both in the short run and in the long run. This implied that 
remittances were used for both consumption and investment activities i.e., human & physical 
capital advancement. Moreover, the panel causality results suggested the existence of uni- 
directional causality running from remittances to investments.

In investigating the impact of foreign remittances on expenditure patterns of left-behind house-
holds in the SSA region, Ajefu and Ogebe (2020) analyzed both the aggregate and distributional 
effects using the IV-quantile regression model. The international remittances variable was instru-
mented by the economic conditions in migrants’ home countries. The results revealed that 
remittances increased expenditures on food, durables, education, and health. Similarly, the esti-
mates from the IV-quantile regression model showed that the impact of international remittances 
on household expenditure on the aforementioned indicators increased across the different expen-
diture quantiles.

From the reviewed literature, it is apparent that the majority of the previous studies have 
analyzed the relationship between international remittances and household expenditure decisions. 
While many of these studies have explored the investment decisions by the remittance-receiving 
households, the analysis has rather been cross-sectional or panel and evaluated at the micro-level. 
Further, most of them have employed the OLS, panel fixed effects, the GMM, or the IV estimation 
techniques (see Adams & Cuecuecha, 2013; Ajefu & Ogebe, 2020; Hines & Simpson, 2019; Jena,  
2018).

Further, studies at the macro-level tend to pay much focus on the remittances-economic 
growth nexus (see Rehman et al., 2021 for a sample of Western Balkan countries; Zardoub & 
Sboui, 2021 for selected developing countries). The other strand of literature analyzes the 
impact of remittances on financial system development (Chowdhury, 2016; Misati et al.,  
2019), human capital development (Hines & Simpson, 2019), and poverty reduction (Ahmed 
et al., 2010). It, thus, remains unknown as to whether remittances impact investment in 
Kenya at an aggregate level. This study, therefore, departs from the rest in three ways. First, 
we seek to explore the impact of international remittances on Gross Fixed Capital Formation 
(GFCF) in Kenya. Unlike the investment decisions analyzed at household levels in previous 
studies, GFCF is a broader investment concept and will be analyzed at the macro level using 
time series data. Secondly, and considering the prevalence of sharp swings in the trend of 
GFCF and remittance inflows for Kenya over the study period, we are also interested in 
establishing whether structural breaks play a significant role in moderating the remittances- 
GFCF nexus. Moreover, the present study unravels the direction of causality between remit-
tances and GFCF, a feat that also remains relatively unexplored.
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3. Methodology

3.1. Theoretical framework
Following Lucas (1967) and Fry (1993), we employ the flexible accelerator theory in tracing out the 
theoretical background on GFCF/investment determination. The flexible accelerator model provides 
for the desired or preferred level of capital stock K� that is proportional to real output Q as follows:

We can express equation (1) in terms of the preferred ratio of investment to output in equation 2 as 
follows:

Where Q and I=Q represent GDP and the gross domestic fixed investment in current prices 
respectively. On the other hand, G denotes the growth rate of real GDP. This adjustment mechan-
ism permits the partial adjustment of the actual investment rate in any one given period to the 
difference between the preferred investment rate and the previous period’s rate of investment. 
This is illustrated in equation (3).

We can rearrange equation (3) and rewrite it as follows:

Where φ is the adjustment coefficient and is influenced by various economic factors as provided 
for by the flexible accelerator model. For simplicity, φ can be expressed as follows:

Where Xi denotes the explanatory variables that influence investment and includes the inter-
cept term for a constant rate of depreciation. βi are the estimable parameters. We consider the 
investment as a partial adjustment process (that is, we adjust investment between the current 
& the desired level of capital stock) from the perspective of both liquidity & time adjustment 
constraints. Given that the rate of investment is a structural constituent of any given economy, 
it is expected that the lagged coefficient depicts a high persistence that corresponds to that of 
an autoregressive behavior.

3.2. Empirical Model specification
This paper sought to examine the impact of foreign remittances on Gross Fixed Capital Formation 
(GFCF) in Kenya for the period 1980–2020. Therefore, the remittance inflow (REM) in Kenya as 
a ratio to GDP is our main explanatory variable. The other control variables employed in this study 
include GDP per capita (GDP), Exchange rate (ER) against the USD, Inflation rate (INF), lending rate 
(LR), trade as a % of GDP (TRD), the Net Official Development Assistance as a % of GDP (ODA), and 
Financial Development (FD). We, thus, specified the following model:

Where μ is the error term, t denotes the time trend & ln is the natural logarithm. This study 
employed the ARDL model where the dependent variable (GFCF) is expressed as a function of its 
lagged values and the current and lagged values of the exogenous variables. The ARDL model 
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assumes no autocorrelation of the error terms, no heteroskedasticity, normal distribution of data 
and stationarity of variables at I (0) or I (1), or a combination of both. A generalized ARDL model 
takes the following form:

Whereas γj; @j; δj; #j; θj; τj;ρj, σj; andωj are the short-run dynamic coefficients of the model’s 
Adjustment long-run equilibrium while p and q are the optimal lag orders for the dependent & 
exogenous variables respectively. The bs are the long-run coefficients. In equation (7), the short- 
run equations have the differenced operator (Δ).

In modeling the ARDL Bounds testing procedure as developed by Pesaran and Shin (1999) & 
Pesaran et al. (2001), the null hypothesis postulates that there is No Cointegration. If the F statistic 
is found to be lower than the I (1) upper bound critical values, we fail to reject the null hypothesis 
of No Cointegration. In the absence of Cointegration, the short-run (ARDL) model is specified and 
estimated (see equation 8).

In contrast, if the F statistic is found to be greater than the I (1) upper bound critical values; we 
reject the null hypothesis of No Cointegration implying that Cointegration does exist. We, thus, 
model the long-run relationship and consequently, estimate the Error Correction Model (ECM). 
Further, we generate the structural break dates using the Zivot and Andrews (1992) unit root test 
and consequently incorporate the structural break dummy variable in our model (see simplified 
equation 9).

Where X and Z are vectors of the short-run and long-run coefficients respectively. SBD is the 
generated structural break dummy variable.λ is the speed of adjustment parameter with 
a negative sign & denotes model convergence in the long run while ECT is the Error Correction Term.

This study also sought to ascertain the direction of causality between foreign remittances (REM) 
and Gross Fixed Capital Formation (GFCF). We employ the Engle and Granger (1987) causality test 
to establish the causality direction between REM & GFCF in Kenya. This can be illustrated as follows:

The direction of causality may take two forms: Unidirectional (one-way) or bidirectional (two-way) 
causality.

The ARDL model specification enables us to determine whether the international remittance 
inflows impact investment in the short-run or the long-run or both. As such, the most salient 
policies would either be geared towards strengthening the financial system or household 
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sensitization on the use of remittances. On the other hand, the Granger causality test is indeed 
imperative in policy direction as far as effective utilization of remittances is concerned.

3.3. Variable description, measurement, and hypothesized relationships

3.3.1. Gross fixed capital formation as a ratio of GDP GFCF 
GFCF (formerly referred to as gross domestic fixed investment) broadly encompasses land 
improvements, plant, machinery and equipment purchases; and the construction of roads, rail-
ways, and the like, including schools, offices, hospitals, private residential dwellings, and commer-
cial and industrial buildings. It equally includes net acquisitions of valuables. It is our dependent 
variable and is expressed as a proportion of the GDP.

3.3.2. Remittances as a ratio of GDP (REM) 
The ratio to GDP of all those goods and/or money that is sent to the left-behind households by 
migrants working abroad. Remittances are expected to positively influence domestic investment 
as they help relax household expenditures and, thus, consequently stimulate investment in the 
economy (Aggarwal et al., 2011; Dash, 2020; Dzansi, 2013).

3.3.3. GDP per capital (GDP) 
The total economic output per individual, obtained by dividing Kenya’s annual GDP by its popula-
tion. It’s used as a proxy for the GDP growth rate. Theoretically, a higher GDP per capita increases 
private investment activity. However, this is conditioned on the relationship between the level of 
real output and the desired capital stock being relatively fixed (Greene & Villanueva, 1991). Further, 
Ali et al. (2013) found a significant and positive impact of GDP per capita on investment. In our 
study, we measured GDP per capita in United States Dollars (USD) million but expressed it in 
a natural log in our model.

3.3.4. Exchange rate (ER) 
The rate at which one currency exchanges for another. The Kenya Shilling is expressed in terms of 
the USD. It is logarithmically transformed in our model. The variable is expected to be inversely 
related to investment since an exchange rate decrease (appreciation) stimulates investment 
through higher capital inflows (Agrawal, 2000; Chami et al., 2008; Dash, 2020).

3.3.5. Inflation rate (INF) 
The persistent increase in the general price levels of commodities in the economy. It’s expressed in 
percentage form. High inflation uncertainty lowers investment prospects since firms tend to 
employ more working capital than fixed assets (Fischer, 2013). However, some studies find 
a significant & positive impact of the inflation rate on investment (see. Pindyck & Solimano, 1993).

3.3.6. Lending rate (LR) 
The average rate at which commercial banks lend out money to their credit-worthy clients. It acts 
as a proxy for the cost of capital. The higher the rate, the lower the amount of money that 
individuals or firms can borrow and this stifles their investment prospects (Mody & Murshid, 2005).

3.3.7. Trade as a % of GDP (TRD) 
Higher trade activities increase investment. This is realized through increased human & physical 
capital which generates more savings & technological transfer enhancement. This is as envisioned 
by Nowak-Lehmann (2003).

3.3.8. Net official development assistance (ODA) 
Refers to the net funding provided by public entities in the most developed countries to the 
developing countries and is aimed at promoting the economic development & welfare of citizens 
in those recipient countries. It excludes humanitarian aid, non-concessional loans & aid provided 
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by Non-Governmental Organizations (NGOs). Its hypothesized relationship with investment is 
indeterminate.

3.3.9. Financial development (FD) 
Relates to the increase in efficiency and stability of financial markets, instruments, and interme-
diaries and is commonly realized through reduced information asymmetry. In this study, financial 
development is measured by domestic credit to the private sector as a ratio to the GDP. Higher 
levels of financial development are expected to spur investment in an economy (see Balcilar et al.,  
2016; Hassan, 2015).

3.4. Data
This study employed time series data for the period 1980–2020 in examining the impact of foreign 
remittances on GFCF in Kenya. We chose this study period since it captures both periods of pre- 
development and post-development financial systems in Kenya. Equally, and given the structural 
changes in the Kenyan economy over the period; we are able to integrate structural breaks in our 
analysis. Data on GFCF, remittance inflows, GDP per capita, trade as a % of GDP, Net ODA, financial 
development, and the lending rate were obtained from World Bank Development Indicators. Data 
on the inflation rate and exchange rate were obtained from the Central Bank of Kenya (CBK) 
Statistics database.

3.5. Summary statistics
These are shown in Table 1.

The Gross Fixed Capital Formation (GFCF) as a proportion of the Kenyan GDP averaged 18.78%. 
GFCF also termed as investment, therefore, considerably contributes to the Kenyan GDP with the 
highest fraction reported to be 23.88% and the lowest at 15.39% over the study period. 
Remittance inflows as a ratio of Kenya’s GDP averaged 1.83% with the minimum and maximum 
ratios recorded at 0.38% and 4.54% respectively. The small ratios tend to suggest that while 
remittances may yield a substantive effect on household consumption; the same may not neces-
sarily hold for aggregate investment in the economy. The mean GDP per capita for Kenya is about 
USD 741.04. The variable had a standard deviation of 446.62 and varied within the intervals of USD 
226.52 and USD 1970.11 around the mean value. GDP per capita is an indicator of the living 
standards of a country. A higher GDP per capita implies improved living standards and this is 

Table 1. Summary statistics (N = 41, T = 1980–2020)
Variable Mean Std. Dev. Min. Max.
Gross Fixed Capital 
Formation (% of 
GDP)

18.7762 1.9433 15.3879 23.8847

Remittances as 
a ratio of GDP

1.8259 1.0480 0.3815 4.5352

GDP per Capita 741.0375 531.9802 226.5213 1970.105

Exchange Rate 59.1893 31.9473 7.4202 106.4508

Inflation Rate 11.6481 8.4776 1.5543 45.9789

Lending Rate 17.9699 6.3600 10.5833 36.240

Trade as a % of GDP 52.8439 10.2160 27.2339 72.8585

Net Official 
Development 
Assistance (% of 
GDP)

0.2109 0.2347 0.027 0.732

Financial 
Development

24.5660 5.0483 18.4164 36.6993

Source: Compiled from Stata. 
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expected to be reflected through increased investment capacity in the economy. Over the study 
period, the Kenya shilling (KES) averagely exchanged for the USD at KES. 59.19. The highest rate 
was reported at 106.45. A strong domestic currency (currency appreciation) triggers high capital 
inflows into the country, hence providing ample ground for domestic investment. The rate of 
inflation in Kenya over the study period averaged 11.65% and varied within the intervals of 
1.55% and 45.98% around the mean value. The mean lending rate in Kenya is about 17.97%, 
with the lowest rate charged by commercial banks for their loans being 10.58% and the highest 
rate being 36.24%. A higher lending rate implies constrained credit to the borrowers and this has 
a potential negative impact on investment. Trade as a ratio of GDP averaged 52.84%. This 
considerable rate suggests high trade flows in Kenya. This has the potential impact of stimulating 
investment through technological transfer and human & physical capital inflows. The Net Official 
Development Assistance (ODA) to Kenya as a proportion of GDP averaged 0.21%. ODA supple-
ments remittances and is, thus, expected to positively influence investment. In this study, we 
proxied financial development by domestic credit to the private sector as a ratio of the GDP. With 
vast literature suggesting that remittance inflows are conditioned by the level of financial devel-
opment in the recipient country; financial development becomes imperative in moderating the 
effect of remittances on investment. The domestic credit to private sector ratio averaged 24.57% 
and varied within the intervals of 18.42% and 36.70%. These rates suggest that Kenya’s financial 
system is moderately developed. A developed financial system is vital as it provides ample ground 
for the receipt of remittances and the subsequent channeling of the same to productive invest-
ments in the economy. 

4. Empirical findings

4.1. Pre-estimation tests

4.1.1. Unit root test 
We test for the order of integration of each variable in the model to avoid potential spurious and/or 
inconsistent regression. In this study, we use the Zivot and Andrews (1992) unit root test. We 
choose this test over other tests such as the Augmented Dickey-Fuller (ADF) and Phillips-Perron 
(PP) test since it effectively captures the structural breaks. The latter tests have been identified as 
being asymptotically equivalent with less predictive power (Pesaran, 2015; Zivot & Andrews, 1992), 
Further, they do fail to reject the invalid null hypothesis in cases where the coefficient in AR (1) 
process is close to one.

We predict the presence of structural break(s) in our model given the sharp upward and down-
ward trends in both the GFCF and the remittances variables across various points over the study 
period. Structural break(s) usually generate an unexpected or abrupt change in the time-series 
variables hence causing a shift in the mean or other parameters in the series. This, as observed by 
Ndirangu et al. (2014), may yield incorrect forecasts. We used the Zivot-Andrews unit root test 
which yielded the following results (see Table 2).

The unit root test results (shown in Table 2) revealed that the variables were integrated with 
a mixture of order 0 and 1; hence, the ARDL model became applicable (Pesaran & Shin, 1999; 
Pesaran et al., 2001). We, thus, employed the ARDL model to analyze the impact of international 
remittances on GFCF in Kenya. The model is advantageous since it does not require all variables to 
be integrated in the same order. It is also efficient in cases where small & finite sample data sizes 
are involved. Moreover, according to Harris and Sollis (2003), the model yields unbiased long-run 
estimates.
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4.1.2. ARDL Bounds Test 
Since the results in Table 2 revealed that the variables were integrated of a mixture of order 1 & 0, 
we employed the ARDL bounds testing procedure to test for the existence of cointegration among 
the variables (Pesaran & Shin, 1999; Pesaran et al., 2001) (see Table 3 for the results).

The results in Table 3 showed that the F statistic was greater than the I (1) upper bound critical 
values; hence, we rejected the null hypothesis of No Cointegration. This meant that Cointegration 
was present. We, thus, fitted an Error Correction Model (ECM) within the ARDL framework to 
capture both the short-run and long-run relationships.

4.2. Empirical findings

4.2.1. Econometric estimates 
We also conducted various diagnostic tests to ascertain the validity and accuracy of our econo-
metric estimates. The heteroskedasticity test was done using the Breusch and Pagan (1979) test 
and the results indicated that the model was homoscedastic (0.5397 > 0.05). Schwarz’s Bayesian 
Information Criterion (SBIC) for optimal lag selection was adopted and it yielded the following 
order: (1,1,0,0,0,2,0,0,1,0). Further, we used the Breusch (1978) and Godfrey (1978) LM autocorre-
lation test to check whether the residuals were serially correlated. The findings showed that the 

Table 2. Zivot-Andrews unit root test results
Break in intercept and trend

Variables Structural 
break date/ 

year

Testing level t-statistics Critical value 
(5%)

Integration 
Order

GFCF as a Ratio 
of GDP

2005 Level 
1st D

−4.203 
−6.666

−4.80 
−5.08

I (1)

Remittances as 
a Ratio of GDP

2001 Level −5.718 −4.80 I (0)

lnGDP per 
Capita

2006 Level 
1st D

−3.815 
−5.259

−4.80 
−5.08

I (1)

lnExchange 
Rate

1994 Level 
1st D

−4.157 
−6.451

−4.80 
−5.08

I (1)

Inflation Rate 1994 Level 
1st D

−4.437 
−9.035

−4.80 
−5.08

I (1)

Lending Rate 1995 Level 
1st D

−2.712 
−8.839

−4.80 
−5.08

I (1)

Trade as a % of 
GDP

1995 Level 
1st D

−3.561 
−7.258

−4.80 
−5.08

I (1)

Net ODA 1991 Level −5.073 −4.80 I (0)

Financial 
Development

2014 Level 
1st D

−4.204 
−7.590

−4.80 
−5.08

I (1)

Source: Compiled from Stata. 
Note: D implies Difference. 

Table 3. ARDL Bounds test results
10% 5% 2.5% 1%

I (0) values 1.88 2.14 2.37 2.65

I (1) values 2.99 3.30 3.60 3.97

F statistic = 7.456
Source: Computed by Stata. 
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error terms were not serially correlated (0.8668 > 0.05). We employed the Jarque and Bera (1987) 
test in determining the normality of the residuals and the results (0.8659 > 0.05) also revealed that 
the residuals followed a normal distribution. We also tested for model stability using the Cusum 
squared test. From this graphical test result, our model was found to lie within the accepted 
significance levels hence suggesting model stability (see Appendix Figure A1). The model was 
subsequently estimated with the results presented in Table 4.

Table 4. ARDL model results
Dependent variable: GFCF as 
a % of GDP

(A) (B)

Error Correction Term (ECT) 
L. GFCF as a % of GDP

−0.750*** 
(0.147)

Remittances as a Ratio of GDP 0.533 
(0.444)

lnGDP per Capita 3.114** 
(1.131)

lnExchange Rate 0.973 
(1.224)

Inflation Rate −0.133** 
(0.0587)

Lending Rate −0.0871 
(0.0748)

Trade as a % of GDP 0.145*** 
(0.0515)

Net ODA as a % of GDP 9.498** 
(3.635)

Financial Development 0.0308 
(0.104)

SBD 1.241* 
(0.708)

D. Remittances as a ratio of GDP −0.399* 
(0.215)

D. Lending Rate 0.244** 
(0.115)

LD. Lending Rate 0.120 
(0.0765)

D. Financial Development 0.231** 
(0.0973)

Constant −9.927 
(6.831)

R squared 0.797

Adj. R squared 0.679

Observations (N) 41

Breusch-Pagan heteroskedasticity 
test

Prob > x2 ¼ 0:5397

Breusch-Godfrey LM 
Autocorrelation test

Prob > x2 ¼ 0:8668

Jarque-Bera Normality test Prob > x2 ¼ 0:8659

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
Source: Compiled from Stata. 
Notes: Column (A) represents the short-run coefficients while column (B) reports the long-run coefficients. SBD is the 
Structural Break Dummy variable generated from the Zivot-Andrews unit-root test. 
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The empirical findings in Table 4 revealed that the ECT coefficient was negative and significant 
implying model convergence in the long run. This suggested the presence of a long-run relation-
ship between GFCF and its determinants (remittances inclusive) in Kenya. It implied that any 
deviations from the long-run equilibrium were corrected at an adjustment speed of 75%.

Our main regressor (remittance as a ratio of GDP) was found to significantly reduce GFCF in 
Kenya in the short run. This impact was found to be positive but insignificant in the long run. These 
findings suggested that at first glance of remittances receipt, households generally used them to 
offset basic household expenditures such as food, health, and education. This meant that none or 
very little of the remittances were set aside for major investments at an aggregate level. The 
general notion would be that once these expenditures have been offset, households become 
forward-looking and, thus, dedicate future remittance receipts toward productive investment. 
However, the insignificant nexus in the long run seems to offer a divergent outcome; implying 
that remittances do not substantially impact GFCF in the long run and that their primary utilization 
may simply be pegged at the household level. These results disapprove the common conception 
that remittances have a positive and significant effect on aggregate investment both in the short 
run and in the long run, thus, providing a new insight on remittance utilization. In literature, our 
results contradict those of Dash (2020) who found a positive and significant link between remit-
tance inflows and domestic investment (both in the short run and the long run) on a panel of South 
Asian countries. Our findings also deviate from those of Aggarwal et al. (2011) and Dzansi (2013).

Consistent with our expectations, the structural break dummy was found to significantly mod-
erate the impact of remittances on GFCF in Kenya. This impact was positive in the long run and 
highlighted the importance of testing for structural breaks when analyzing a remittance-GFCF 
model, something that has been largely ignored in previous studies. Resultantly, we posit that 
a conducive investment climate provides an antidote for long-run investment and is effective in 
controlling for the shocks generated by the structural changes in the economy. Incorporating the 
structural breaks yields a more accurate forecast as far as the remittances-GFCF nexus is 
concerned.

We also incorporated a number of control variables in our model. First, we found a positive and 
significant impact of GDP per capita on GFCF (at 5%) in the long run. Higher GDP per capita implies 
higher economic growth coupled with improved living standards & higher capital requirements. As 
a result, GDP per capita is expected to significantly increase an economy’s investment rate. This is 
theoretically and empirically supported (see Ali et al., 2013; Greene & Villanueva, 1991). Secondly, 
the exchange rate variable insignificantly determined GFCF. Thirdly, while the lending rate sig-
nificantly increased GFCF in the short run, its impact was insignificant in the long run. These 
findings are contrary to our expectations. This is considering that the lending rate acts as 
a proxy for the cost of capital. The higher the rate, the lower the amount of money that individuals 
or firms can borrow and this stifles the investment prospects in an economy (Mody & Murshid,  
2005).

Fourth, trade as a % of GDP significantly increased investment (at a 1% significance level). 
Higher trade activities as reiterated by Nowak-Lehmann (2003), increase human and physical 
capital which generates more savings & technological transfer enhancement. Fifth, we found 
a considerable impact of net ODA on GFCF in the long run. We argue that ODA supplements 
remittances and are, therefore, expected to positively and significantly influence investment. This 
impact is significantly larger considering that ODA inflows, unlike remittances, are directly chan-
neled toward investment activities in an economy. Sixth, while financial development (measured 
by domestic credit to private sector as a ratio of the GDP) significantly increased GFCF in the short 
run; the impact was rather insignificant in the long run. Vast literature argues that domestic 
investment thrives on a well-developed financial system due to reduced information asymmetries. 
As such, higher levels of financial development are expected to spur investment in the economy 
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(Balcilar et al., 2016; Hassan, 2015). Finally, the regressors in our model explained 67.90% of the 
variations in the gross capital formation when adjusted for the degrees of freedom.

4.2.2. Causality test between remittances and gross fixed capital formation 
To design policies geared towards the effective utilization of remittances, we performed the 
Granger Causality test to ascertain the causality direction between Remittances (REM) and Gross 
Fixed Capital Formation (GFCF) in Kenya. Considering that GFCF is integrated of order 1 and REM is 
integrated of order 0, we performed the Granger-Causality test using the first difference of GFCF. 
The Wald test results were presented in Table 5.

Given that the probability value of chi-square was found to be 0.001 in our first case (which is 
less than the 5% significance level), we rejected the null hypothesis that REM does not cause GFCF. 
This implied that REM indeed caused GFCF. In the second case, the probability value was found to 
be greater than the level of significance (0.119 > 0.005), hence we failed to reject the null hypoth-
esis that GFCF does not cause REM. The results in Table 5, thus, revealed evidence of a uni- 
directional Granger Causality that runs from remittances to gross fixed capital formation. 
Empirically, our findings are consistent with those obtained by Dash (2020). Further, the remittance 
to GFCF causality direction is theoretically supported in the literature. The ‘remittance-led growth 
hypothesis posits that the inflow of foreign remittances triggers investment in the remittance- 
recipient economies by raising domestic savings, developing human & physical capital, and devel-
oping the financial sector (see Mundaca, 2009; Rao & Hassan, 2012).

5. Conclusions and policy implications
This study found evidence of a long-run relationship between international remittances and gross 
fixed capital formation (investment) in Kenya. First, while these remittances significantly reduced 
domestic investment in Kenya in the short run, their impact was rather insignificant in the long run. 
Secondly, we found a positive and significant moderating impact of the structural break dummy on 
the remittances-GFCF nexus in Kenya, highlighting the importance of testing for structural breaks 
when analyzing a remittance-GFCF model; something that has been largely ignored in previous 
studies. Thirdly, the causality test showed evidence of a uni-directional causality between the two 
variables running from remittances to GFCF, hence leading to the conclusion that remittances 
drove investment in the country of origin and not the other way around.

From our findings, we first conclude on the need for government sensitization on the productive 
use of remittances at household levels. This will ensure that the remittance-receiving households 
or individuals are forward-looking and hence use their remittances on productive investments as 
opposed to just offsetting the household consumption expenditures. Secondly, governments need 
to put in place measures that will necessitate the smooth and efficient inflow of foreign remit-
tances. This can be realized through the development of a robust banking financial system as it will 
create more formal channels for remittance flows. This is considering the studies’ established 
complementary role of financial system development on aggregate investment. It re-affirms the 

Table 5. Granger causality wald test results
Equation Excluded Statistics Test Value Direction of 

Causality
ΔGFCF REM Chi2 11.09 REM! ΔGFCF

ALL Prob>Chi2 0:001��

REM ΔGFCF Chi2 2.4296 REM! ΔGFCF

ALL Prob>Chi2 0:119��

Source: Stata computation 
Notes: ** denotes significance at 5% level while Δis difference. In equation 1, the null hypothesis states that lagged 
values of REM do not cause GFCF while in equation 2, the lagged values of GFCF do not cause REM. 
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fact that higher levels of financial development are critical in spurring investment in the economy. 
Thirdly, a uni-directional causality between the two variables running from remittances to GFCF 
leads to the conclusion that remittances drive investment in the country of origin hence focus by 
governments and private sector players should be placed on the development of the financial 
system as well the provision of a conducive investment climate for the optimal harnessing of 
remittance-driven investments. Furthermore, a conducive investment climate would be vital for 
long-run investment and effective in controlling for the shocks generated by the structural 
changes in the economy.

Future studies should attempt to analyze remittance inflows in Kenya in the wake of global 
shocks and more notably the COVID-19 pandemic. This will enable the design of policies that can 
sustain remittance inflows within the shock settings.
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Appendix

Figure A1. Cusum squared 
model stability Test.

Source: Compiled from Stata
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