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Education Spending and Economic Growth in Kenya: Disaggregated Effects by Level – An ARDL Study




ABSTRACT
Kenya has massively invested in education and government spending, but the economy is growing at an average pace, which is an area of concern on the adequacy of expenditure for the constituency. This paper focuses on the comparison of the impact of expenditure on primary, secondary, and tertiary education on economic growth in Kenya between 1971 and 2023. Through the Autoregressive Distributed Lag (ARDL) bounds testing model, the analysis estimates both the short run and long run associations, with the adjustment taking into account gross fixed capital formation (GFCF), trade openness, foreign direct investment (FDI), population growth, and a structural adjustment program (SAP) dummy. The error correction value is negative and significant at the 1 percent level (ECT = -1.074, p < 0.001), which proves the quick adaptation to the long-run equilibrium. Primary education expenditure has a positive and significant impact at the 1% level (β = 4.377, p = 0.002); secondary education expenditure has a negative impact at the 10% level (β = -2.735, p = 0.097); tertiary education expenditure has no significant impact at the traditional level. Gross fixed capital formation has a positive long-run effect at the 1% level (β = 0.991, p = 0.000), while population growth has a negative long-run effect at the 10% level (β = –2.207, p = 0.058). There is no statistical significance of trade openness, FDI, and SAP dummy. Primary education spending is negative and significant (0.072) at the 10% level (β= -2.103), whereas secondary education spending has a positive short-run impact (β= 2.697) at the 10% level. GFCF in the short run is negative and significant at the 10% level (β = –0.527, p = 0.068). These results demonstrate that primary education alone has the same benefits in the long term. The findings indicate that primary education funding efficiency should be a priority and secondary and tertiary education should be aligned to the needs of the labor market to convert education investment to sustainable economic development.
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1. INTRODUCTION
Education has become a universal pillar of economic growth and, as a result, labor efficiency, innovation, and social fairness (UNESCO, 2023; Pal, 2023). Goal number 4 of the United Nations Sustainable Development Programme (SDG 4) focuses on quality education, which is inclusive and equitable, as a tool for creating resilient societies. Public expenditure on education has been high in Kenya, with the government spending 27.4% of the national budget in the 2023/2024 financial year (KNBS, 2023), but average GDP growth has been moderate at 5-6% per year, a far cry compared to the 10% target under Vision 2030. This disjunction provokes important concerns regarding the best investments and efficacy of education.

There is a lot of research on the relationship between education spending and economic growth, but most have dwelled on aggregate expenditure and have ignored the important role played by primary, secondary, and tertiary education. Recent literature underlines that it is necessary to disaggregate education expenditure by level since each level has various gestation periods, labor market connections, and productivity gains potential (Bah, 2023; Liu et al., 2025; Nechifor et al., 2021). In low-income countries, the returns to primary education tend to be the most social, whereas secondary and higher education might have to be accompanied by the complementary industrial-institutional reforms to become growth-enhancing (Goczek et al., 2021).

In Kenya, little focus has been put on powerful time series models to identify both short-run and long-run dynamics with mixed-order integrated variables. The available literature employs either simple correlation procedures or aggregate education spending or does not manage to account for such important macroeconomic variables as gross fixed capital formation, trade openness, and population growth (Odundo & Wanjala, 2015; Ochieng & Kibera, 2016; Kimani & Maingi, 2021). Additionally, the institutional quality and governance as moderators of the education growth nexus have not been sufficiently studied in the Kenyan environment (Alfoul et al., 2024; Odhiambo, 2024; Bounahr and Khattab, 2025).

This paper fills these gaps by using an Autoregressive Distributed Lag (ARDL) bounds testing model (Pesaran et al., 2001) to estimate the differing impacts of primary, secondary, and tertiary expenditures on education on economic growth in Kenya between the years 1971 and 2023. This analysis best fits the ARDL model since the model supports a combination of I(0) and I(1) variables, offers consistent estimates at small samples, and separates short-run dynamics and long-run equilibrium relationships.

The paper has three contributions. First, it provides disaggregated evidence on the growth effects of education spending in a lower middle-income African country, where such evidence is scarce (Sele & Wanjiku, 2024; Ngigi et al., 2024). Second, it employs a long-time (53 years) ARDL bounds testing technique that is methodologically superior to conventional cointegration tests. Third, it presents detailed policy suggestions regarding the reallocation of education expenditures to achieve optimal economic growth in the long run and has implications in other sub-Saharan African countries with similar structural issues (Zickafoose et al., 2024; Odhiambo, 2024).
 
2. LITERATURE REVIEW
2.1 Theoretical Literature
The correlation between education expenditure and economic growth is based on two theories that are complementary to each other: Human Capital Theory and Endogenous Growth Theory.
Human Capital Theory (Schultz, 1961; Becker, 1964) assumes that education leads to the productivity of people and the economy as it provides individuals with knowledge and skills to innovate and develop technology. Through education, people learn to be specialized and creative and adjust to the changing economic conditions. According to Schultz, the most important input in the production process is investment in human capital (Goldin, 2016). The theory turned the emphasis on the homogeneous factor of labor into the acknowledgement of education and skill levels as the important economic factor. Human capital development has been recognized as a key driver of long-term growth in the Kenyan context, but the effects of this are mediated by the quality of education and the capacity of the labor market to absorb this generation (Okumua et al., 2020; Mose, 2025).

Endogenous Growth Theory (Romer, 1986; Lucas, 1988) was developed to overcome the shortcomings of exogenous growth theories (e.g., Solow-Swan). Romer maintained the view that technological change is the result of deliberate investment choices within an economy—therefore, endogenous. The theory asserts that knowledge, innovation, and education investments are a big driver of productivity and long-term economic growth and emphasizes increasing returns to scale based on knowledge accumulation and learning by doing. Endogenous growth prompts governments to invest in research and development, education, and infrastructure (Aghion et al., 2015). In the case of Kenya, this means that investments into innovation systems and technological infrastructure should be used to complement education spending in order to create sustained growth (Rono & Bwamoni, 2020).

The implication of both theories is that education spending composition is important. Primary education develops basic literacy and numeracy; secondary further elaborates on cognitive abilities in industrialization, and tertiary education advances innovation and research. The returns to each level are, however, marginal and depend on the level of development, labor market organization, and the quality of institutions of a country (Alfoul et al., 2024; Odhiambo, 2024).

2.2 Empirical Literature Review
2.2.1 Global Empirical Evidence
The general response indicated by empirical research in the world is that investment in education will have a positive influence on economic growth. Goczek et al. (2021) identified that with the help of a Cross-Sectionally Augmented Autoregressive Distributed Lag (CS-ARDL) model, it was possible to conclude that public expenditure on education had a significant positive effect on real GDP per capita both in the short and long term. They established that the aggregate educational spending produced the greatest long-run elasticity, but spending on primary and secondary education also had significant growth effects. In the same way, Kolosnitsyna and Ermolina (2021) and Nechifor et al. (2021) determined that those educational investments have a positive impact on economic growth, but the extent of the effect varies depending on the level of development of countries. Khan and Asirvatham (2024) affirmed that educational expenditure has a significant short-run and long-run impact on economic growth, whereas Wang and Zhang (2024) indicated that the growth elasticities are positive in developing countries. Moreover, a worldwide meta-analysis by Psacharopoulos and Patrinos (2018) found that education is one of the most productive types of state investment, especially in the developing world. Hanushek and Woessmann (2015) and Deme and Mahmoud (2020) also established that investments in education help to boost productivity and economic growth through the reinforcement of human capital formation.

2.2.2 Sub-Saharan Africa Empirical Evidence.
Generally, in Sub-Saharan Africa, indications show a positive correlation between the expenditure on education and economic growth, but the results of these differences are inconsistent among the countries. Bouoiyour and Miftah (2016) discovered that the spending on primary education by the population positively affected the economic growth of 16 African countries. Equally, Adegboye et al. (2020) and Alfoul et al. (2024) have determined that education has a significant role in the economic growth of the different African economies. Awe and Ajayi (2019), in Nigeria, established that the primary education spending had a strong positive long-run impact on the economic growth. In Ghana, Osei and Appiah (2020) established a high long-run relationship between education spending and economic growth, and Gunu and Yakubu (2022) concluded that government spending on education had a positive impact on growth in terms of increased school enrollment and human capital accumulation. These studies indicate that education has continued to play a significant role in driving economic growth in the region.

2.2.3 Empirical Evidence on Primary Education Expenditure and Economic Growth
The education spending on primary education has been largely accepted as a significant factor in economic growth due to the basic literacy, numeracy, and skills that it offers. According to Kolosnitsyna and Ermolina (2021), the highest returns are produced by primary education in low-income countries where basic education is still one of the most critical factors influencing labor productivity. On the same note, Maneejuk and Yamaka (2021) noted that the investment in primary education is a factor that reduces poverty and enhances economic growth. Bouoiyour and Miftah (2016) and Awe and Ajayi (2019) identified positive impacts of spending on primary education on economic growth in Africa. These results help prove the thesis that government spending on primary education reinforces human capital building and enhances productivity, consequently fueling economic growth.

2.2.4 Empirical Research on Expenditure on Secondary Education and Economic Growth.
Secondary education is important in cultivating intermediate and technical skills that are needed in industrialization and economic transformation. Nechifor et al. (2021) discovered that secondary education is a major economic growth driver because it improves the efficiency of the workforce and adaptation to technology. In the same light, Bah (2023) determined that secondary education plays a prominent role in economic growth in the long term since it provides the ability to be involved in the contemporary economic processes. Ochieng and Kibera (2016) in Kenya established that the connection between spending in secondary education and GDP growth was stronger compared to other levels of education. Junaid et al. (2023) and Rakhmatullin (2025) noted that as the government focuses more on secondary education, it is taking note of its role in economic growth and labor market competitiveness.

2.2.5 Evidence on Tertiary Education Spending and Economic Growth.
Tertiary education helps in economic development by increasing the level of innovation, research, and technological development as well as the production of highly skilled labor. Nonetheless, its effects are not well documented. Goczek et al. (2021) discovered that tertiary education spending has a positive effect on economic growth, but the returns are typically lower than the returns to primary and secondary education. Cooray and Nam (2024) postulated that tertiary education can aid economic growth when the programs are based on the labor market needs and priorities of national development. Likewise, Liu et al. (2025) established that a high level of education enhances innovation and productivity but can produce low returns in regions where the ratio of unemployed graduates is high. Odundo and Wanjala (2015) in Kenya showed that tertiary education expenditure positively affects economic growth, whereas Munga and Mwangi (2016) showed that the effect is even stronger in cases where the investments in education are supported by the development of infrastructure. These results indicate that tertiary education can play a very big role in economic growth, provided that there are the right economic and labor market conditions.

2.3 Research Gap
Though past research has indicated a correlation between the spending on education and economic growth, there are still notable gaps. To begin with, a lot of research in Kenya has been done on aggregate education spending; hence, it is hard to identify the contribution of primary, secondary, and tertiary education spending separately. Second, the literature on the issue has yielded inconclusive results on the size and the importance of the connection between education spending and economic development. Third, not many studies have utilized the ARDL bounds testing methodology with a long-term dataset that has the capacity to capture both short-run and long-run dynamics. Thus, this paper aims to fill these gaps by investigating how primary, secondary, and tertiary education spending affects economic growth in Kenya based on annual time-series data between 1971 and 2023 and the ARDL modeling model.

3. CONCEPTUAL FRAMEWORK
The conceptual framework (Figure 1) presents the proposed relationships between the spending on education (disaggregated by level) and economic growth in Kenya with the control variables. The model is based on the augmented Solow growth model (Mankiw, Romer, and Weil, 1992) and endogenous growth theory (Romer, 1986).
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Figure 1: Conceptual Framework
The conceptual framework illustrates the hypothesized relationship between education spending and economic growth in Kenya. The independent variables are government expenditures on primary, secondary, and tertiary education, while the dependent variable is economic growth, measured by the annual percentage change in Gross Domestic Product (GDP). The framework is grounded in Human Capital Theory and Endogenous Growth Theory, which posit that investment in education enhances human capital, improves labour productivity, stimulates innovation, and ultimately promotes economic growth. The framework further recognizes that economic growth is influenced by other macroeconomic factors; therefore, trade openness, foreign direct investment (FDI), population growth, and gross fixed capital formation are incorporated as control variables. These variables may directly affect economic growth or interact with education expenditure in shaping growth outcomes. The conceptual framework therefore provides a systematic basis for examining how expenditures at different levels of education contribute to Kenya’s economic growth while accounting for other key economic determinants.


4. METHODOLOGY
4.1 Theoretical Model
The paper examined how education expenditure influences economic growth through an augmented Solow growth model that considered human capital as a major determinant of productivity and economic growth in the long run. Mankiw, Romer, and Weil (1992) have been able to adapt the classical Solow model to incorporate human capital in their argument that the higher the human capital, usually measured by expenditure on education, the higher the growth rate of an economy. This paper was based on a correlation between education expenditure (primary, secondary, and tertiary) and economic growth in Kenya. The Solow growth model is commonly represented in terms of a Cobb-Douglas production function to include capital, labor, and human capital in the growth of the economy. This role demonstrates the dependence of output (Y) on capital (K), labor (L), and technology (A) (Solow, 1956). The standard Cobb-Douglas production function is given in equation (3.1).
Y = AKαLβ									 (4.1) 
Where: 
A is the level of technology, 
K represents capital stock, 
L is the labor force, 
α and β are the output elasticities of capital and labor, respectively. 
The traditional Solow model has been expanded to include human capital (H), which accounts for the effects of education and skill acquisition on economic growth (Mankiw et al., 1992). The augmented production function in equation (3.2) is:
Y = AKαLβ Hδ									(4.2) 
Where: 
Where:
H is the human capital, usually in terms of the level of education and government expenditure on education, and delta is the effect of human capital on economic growth. This equation implies that accumulation of labor, capital, and human capital influences economic growth. Research such as that by Barro (2013) suggests that those economies that invest more in human capital are likely to experience long-term growth. The human capital (H) is also defined as a result of various levels of education: 
H = f(PE, SE, TE) 
This study quantifies human capital by the expenditure on primary, secondary, and tertiary education, which translates to economic growth. Hence, equation (3.3) further defines the growth equation:
Y=αL+βlnK+δ1PE+δ2SE+δ3TE (4.3) 
Where:
PE = Government spending on primary school, 
SE = Government spending on secondary education, 
TE = Government spending on higher education, 
1, 2, and 3 are the respective effects each component of education expenditure has on the growth of the economy. This equation is in line with previous research that has indicated the importance of the human capital investment in economic growth. As an example, Psacharopoulos and Patrinos (2018) discovered that an increase in higher education expenditure leads to a huge increase in GDP due to enhanced workforce skills and productivity. The Vision 2030 of Kenya also singles out real estate development and human capital investment as one of the main ways to promote the sustainable change of the economy (Government of Kenya, 2019). 

4.2 Empirical Model Specification
The empirical model was given in equation 3.4 as:
Y=αL+βK+δ1P+δ2S+δ3T+δ4GFCF+δ5TRD+δ6FDI+δ7POP+δ8SAP+ϵt                                       (4.4)
Where:
Y = GDP per capita growth (annual percentage)
P = Government primary expenditure on education (percentage of government expenditure on education)
S = Government spending on secondary education (percentage of total education spending)
T = Government spending on tertiary education (percentage of total spending on education)
GFCF = Fixed Capital Formation (percentage of GDP)
TRD = Trade openness (percentage of GDP)
FDI = Foreign Direct Investment, net inflows (percentage of GDP).
POP = Population growth rate (annual percentage)
SAP = Structural adjustment program dummy.
ε = random error.

4.3 Econometric Model
The study used the Autoregressive Distributed Lag (ARDL) time series estimation technique to investigate the relationship between education spending and economic growth in Kenya. This method was particularly effective in studying the relationship between the variables and each other across time, taking into account lag effects. The ARDL approach was chosen as it offers more flexibility in working with variables that are integrated at level I(0) and first difference I(1) that allow the estimation of both long-run and short-run parameters.

The ARDL model also incorporated the Error Correction Term (ECT) in order to further represent the adjustment rate towards long-run equilibrium. The ECT term also showed the rate at which the adjustments to the long-run equilibrium were made in the later periods. The ARDL model employed in this study is given as equation (3.5) below:
The reduced form equation, which has been log-linearized and to which the control variables have been added, is estimable, and it can be expressed as
:
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P, q1, q2, q3, q4, q5, q6, q7, q8​ are the optimal lag lengths for each variable, and ∆ are known as the first difference operators. The constant term is denoted by β0. Parameters β1 to β6 represent the coefficients of estimates in the short-run (short-run dynamics). λ denotes the adjustment speed to the equilibrium after any initial disequilibrium. It shows how fast the short-run dynamics adjust towards the long-run equilibrium and should be negative and statistically significant. The error-correcting term ECTt-1 represents the lagged values of the residuals obtained from the cointegrating regression between dependent and independent variables. It depicts the long-run relation between the variables in the study. The εt is the error term.

4.2 Variables, Definition, and Measurement
	Variable
	Measurement
	Expected Sign

	Economic Growth (Y)
	GDP per capita growth (annual percentage)
	

	Primary Education Expenditure (P)
	Government expenditure on primary education as percentage of govt expennditure on education
	Positive (+)

	Secondary Education Expenditure (S)
	Government expenditure on secondary education as percentage of govt expennditure on education
	Positive (+)

	Tertiary Education Expenditure (T)
	Government expenditure on tertiary education percentage of govt expennditure on education
	Positive (+)

	Gross Fixed Capital Formation (GFCF)
	Gross fixed capital formation as a percentage of GDP
	Positive (+)

	Trade Openness (TRD)
	Total exports plus imports as  a percentage of GDP
	Positive (+)

	Foreign Direct Investment (FDI)
	Net FDI inflows expressed as a percentage of GDP. 
	Positive (+)

	Population Growth (POP)
	Annual population growth rate, measured as the percentage change in total population.
	Positive/Negative (+/-)

	Structural Adjustment Program Dummy (SAP)
	A dummy variable capturing the Structural structural Adjustment Program period (1 = 1992 period, 0 = otherwise)
	Positive/Negative (+/-)



4.3 Data Sources and Sample.
The annual data (1971 to 2023) of 53 observations are used in the analysis. All the data was obtained through the World Bank Development Indicators (World Bank, 2023) and the Kenya National Bureau of Statistics (KNBS, 2023). Another period of sampling is the pre- and post-structural adjustment periods and important education policy reforms (Free Primary Education in 2003 and Free Day Secondary Education in 2008).

4.4 Econometric Strategy
4.4.1 Stationarity Tests
The order of integration of each variable was determined by use of the Augmented Dickey-Fuller (ADF) test. The null hypothesis is that the series is nonstationary (has a unit root). The ARDL model directs that any particular variable has not been incorporated in the second order of integration, that is, not I(2); it may, however, be a combination of I(0) and I(1).

4.4.2 Lag Length Selection
The Akaike Information Criterion (AIC) to define the best lag length of each variable in the ARDL model is another criterion to balance between the parsimony and model fit. We select models of lag length 0-4 and select the combination that minimizes AIC.

4.4.3 Cointegration Test
The ARDL bounds testing procedure (Pesaran et al., 2001) is used to test for the existence of a long-run equilibrium relationship. The null hypothesis (no cointegration): H₀: 0 = 0₁ = 0₂ = 0₃ = 0₄ is compared to the alternative hypothesis (cointegration). The value of the calculated F is compared with the lower bound (I(0)) and upper bound (I(1)) critical values. When the F statistic turns out to be larger than the upper bound, then we reject the null and decide that we are cointegrated.

4.4.4 Diagnostic Tests
A series of diagnostic tests was done to prove the reliability and strength of the estimated model. The Breusch-Godfrey Lagrange multiplier test is used to test serial correlation, and the White test was used to test heteroscedasticity. Multicollinearity is assessed using the Variance Inflation Factor (VIF), where a VIF exceeding 10 shows that there is problematic multicollinearity. In order to test the normality of the residuals, the Jarque-Bera test is employed, and to test the overall stability of the model, the CUSUM and CUSUM of squares tests are used. The estimation and diagnostic processes are all done using Stata 18.0 to maintain consistency and accuracy in the empirical analysis.

5. RESULTS
5.1 Descriptive Statistics
Table 1 shows the data of all the variables used in the work during 1971-2023. The statistics help to give a general overview on the distributional features of the data and give a preliminary evaluation of variables used in the empirical analysis. In particular, the table reports the number of observations, measures of central tendency, dispersion, and the range of values of each variable. This initial analysis enables one to understand the structure of the data and variability over time of the study period and forms the basis of further econometric estimation and analysis of the relationship between the variables.

Table 1: Descriptive Statistics
	Variable
	N
	M
	SD
	Min
	Max

	Economic Growth, Y (%)
	53
	1.541
	3.675
	-3.794
	17.820

	Primary Education Expenditure, P (% of education budget)
	53
	2.979
	0.663
	1.686
	4.222

	Secondary Education Expenditure, S (% of education budget)
	53
	1.329
	0.356
	0.709
	2.083

	Tertiary Education Expenditure, T (% of education budget)
	53
	0.811
	0.222
	0.571
	1.877

	Gross Fixed Capital Formation, GFCF (% of GDP)
	53
	19.151
	2.064
	15.388
	25.076

	Trade Openness, TRD (% of GDP)
	53
	53.887
	10.630
	30.399
	74.573

	Foreign Direct Investment, FDI (% of GDP)
	53
	0.710
	0.683
	-0.005
	3.095

	Population Growth, POP (%)
	53
	2.961
	0.545
	1.910
	3.714

	Structural Adjustment Program, SAP (Dummy)
	53
	0.019
	0.137
	0.000
	1.000


Note. N = number of observations; M = mean; SD = standard deviation; Min = minimum value; Max = maximum value. SAP is a dummy variable coded 1 = Structural Adjustment Program period and 0 = otherwise.
Source: Authors’ computations based on World Bank Development Indicators (2023) and KNBS (2023).

Table 1 shows the descriptive statistics of all the variables used in the study between 1971 and 2023. The findings show that the average growth rate (Y) was 1.541% with a standard deviation of 3.675 (with a minimum of -3.794 and a maximum of 17.820), which means that the economic growth performance in Kenya is volatile with fluctuations in the macroeconomic environment, investment, and policy environment as explained by Soi (2013). The mean expenditure on primary education (P) was 2.979% of the education budget (SD = 0.663), and secondary education expenditure (S) was 1.329% (SD = 0.356). The lowest average expenditure was on tertiary education (T), 0.811% (SD = 0.222). These trends are in line with the development of Hope (2018), who states that primary education has become budgetarily more attentive with the introduction of free primary education in 2003, secondary education expenditure has expanded with the introduction of free day secondary education in 2008, and tertiary education was relatively limited due to budgetary constraints.

The control variable, gross fixed capital formation (GFCF), averaged 19.151 percent of GDP (SD = 2.064), with a range of 15.388 to 25.076 percent, which shows that there were consistent levels of capital investment during the study period. The mean trade openness (TRD) was reported at 53.887% of GDP (SD = 10.630), with a range of 30.399% to 74.573%, indicating Kenya is very much integrated into global markets. The average of the foreign direct investment (FDI) was 0.710% of the GDP (SD = 0.683), with a range of 0.005 to 3.095, indicating the high variability of foreign capital inflow. These results are consistent with those of Imana (2017), who concludes that trade openness is a major factor in the Kenyan economic performance and investment and FDI are the major avenues through which the economy interacts with the global markets. Population growth (POP) was 2.961% (SD = 0.545) with a range of 1.910 to 3.714, with the Structural Adjustment Program (SAP) dummy variable having a mean of 0.019 (SD = 0.137), implying that a small percentage of the observations were observed to be associated with SAP implementation years. On the whole, the descriptive statistics indicate that there is a significant range of variability in the study variables, which explains the appropriateness of the data to research the relationship between education spending and economic development in Kenya and is consistent with the evidence presented in previous research on the macroeconomic performance in Kenya and state financing of education (Hope, 2018; Imana, 2017; Soi, 2013). 

5.2 Stationarity Tests
In order to reduce the chance of spurious regression results, data stationarity needs to be established. This study, therefore, used a unit root test to corroborate this fact. This kind of verification is essential in the choice of the appropriate econometric model, in this case, the question of the applicability of the ARDL bounds testing method. Before estimating the relationship between the two variables, the Augmented DickeyFuller (ADF) unit root test was carried out to ascertain the order of integration of the variables. Table 2 shows the results of the ADF test.

Table 2: Augmented Dickey‑Fuller Unit Root Test
	Variable
	Level
Test Statistic
	P Value
	First Difference Test Statistic
	P Value
	Decision

	Y
	-6.534
	0.0000
	–
	–
	I (0)

	S
	-2.924
	0.0426
	–
	–
	I (0)

	GFCF
	-3.440
	0.0097
	–
	–
	I (0)

	FDI
	-4.365
	0.0003
	–
	–
	I (0)

	SAP
	-3.991
	0.0015
	–
	–
	I (0)

	P
	-2.145
	0.2266
	-3.958
	0.0016
	I (1)

	T
	-2.534
	0.1073
	-4.084
	0.0010
	I (1)

	TRD
	-1.728
	0.4166
	-6.647
	0.0000
	I (1)

	POP
	-2.752
	0.0654
	-3.498
	0.0080
	I (1)



*Note: The null hypothesis is that the series has a unit root. The 5% critical value for the ADF test is approximately -2.92. *
Table 2 shows that the structure of integration is mixed. The growth of GDP per capita (Y), secondary education expenditure (S), gross fixed capital formation (GFCF), foreign direct investment (FDI), and structural adjustment dummy (SAP) were identified to be stationary at level I(0) as the test statistics were less than the appropriate critical values at the 5 percent significance level. On the other hand, the expenditure on primary education (P), tertiary education (T), trade openness (TRD), and population growth (POP) were non-stationary at the level but became stationary after a first difference, implying that they are of order one, I(1). Overall, the results reveal a combination of I(0) and I(1) variables, which is consistent with the requirements of the ARDL modeling framework (Murthy & Okunade, 2016).

5.3 Optimum lag selection.
One of the most important processes in ARDL modeling is the choice of the best lag length, as it makes sure that the dynamic relationships between variables are correctly established and over-parameterization is not occurring. Based on Kripfganz and Schneider (2023), the optimal choice of lag selection enhances the model efficiency through the minimization of residual autocorrelation and maintenance of the degree of freedom, as well as the reliability of the short-run and long-run estimates. The Akaike Information Criterion (AIC) was used in this research because of its good performance in terms of balancing model fit and parsimony. Table 3 summarizes the chosen lag structure.
Table 3: Optimal Lag Length Selection
	Variable
	Optimal Lag Length
	Criterion Used

	GDP Per Capita
	1
	AIC

	Primary Education Expenditure
	1
	AIC

	Secondary Education Expenditure
	1
	AIC

	Tertiary Education Expenditure
	1
	AIC

	Gross Fixed Capital Formation
	1
	AIC

	Trade Openness
	0
	AIC

	Foreign Direct Investment
	0
	AIC

	Population Growth
	1
	AIC

	Structural Adjustment Programs
	0
	AIC
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Table 6 indicates that the growth in GDP per capita; primary, secondary, and tertiary education spending; gross fixed capital formation; and population growth are best represented with the help of one lag, which means that there is a slow short-run adjustment effect. Conversely, the trade openness, the foreign direct investment, and the structural adjustment dummy are chosen at lag 0, which means that the effects are contemporaneous in the model. This mixed lag model promotes a dynamic model that is in line with annual time-series data and is in line with ARDL modeling principles described by Pesaran, Shin, and Smith (2001) and Nkoro and Uko (2016). Thus, the ARDL (1,1,1,1,1,0,0,1,0) model offers a suitable model that can be used to estimate the short- and long-term relationships.

5.4 Cointegration Test
The Pesaran et al. (2001) ARDL bounds test was used to conclude the existence of a long-run equilibrium relationship between the variables. This test compares the null hypothesis of no levels (long-run) relationship to the alternative of cointegration, regardless of the order of integration of the regressors of order I (0) or I (1).

Table 3: ARDL Bounds Test for Cointegration
	Test Statistic
	Value
	Significance level
	I (0) Lower Bound
	I (1) Upper Bound
	Decision

	F-statistic 
	3.575
	1 percent
	2.79
	4.10
	Inconclusive

	
	
	2.5 percent
	2.48
	3.70
	Inconclusive

	
	
	5 percent
	2.22
	3.39
	Reject H₀

	
	
	10 percent
	1.95
	3.06
	Reject H₀

	T-statistic
	-5.129
	1 percent
	-3.43
	-5.37
	Inconclusive

	
	
	2.5 percent
	-3.13
	-5.02
	Reject H₀

	
	
	5 percent
	-2.86
	-4.72
	Reject H₀

	
	
	10 percent
	-2.57
	-4.40
	Reject H₀


Note: H0: no cointegration
Source: Author’s computations using data from World Bank Development Indicators

The ARDL bounds test outcomes show that there is a long-run relationship between the variables, which is in line with Pesaran et al. (2001), who conclude that cointegration is verified when the F-statistic calculated is greater than the upper critical value. The F-statistic is 3.575 in this instance, and this is larger than the F-statistic 5% upper bound of 3.39, and as a result, the null hypothesis of no level relationship is rejected as per Nkoro and Uko (2016). Nonetheless, the upper bound critical value (4.10) at the 1% level is more than the calculated statistic, and therefore, there is no cointegration at the more conservative level. The t-statistic of the error correction is less than the 5% lower bound (-4.72), and this once again confirms that there is long-run equilibrium but not greater than the 1% critical bound (-5.37). The findings, on the whole, have mixed but, overall, supportive evidence of cointegration in line with McNown et al. (2018).

5.5 Diagnostic Tests
In regression analysis, diagnostic tests are fundamental to ensure that the model is estimated to meet the classical linear regression assumptions and to give credible and unbiased estimates. Based on Brooks (2019) and Zeileis and Hothorn (2015), diagnostic checking is a method to determine whether the residuals are serially correlated, heteroscedastic, non-normal, or multicollinear and to examine whether the model is structurally stable. The tests confirm the sufficiency of the given ARDL model prior to the interpretation of coefficients. The results of the diagnostic tests are presented in Table 4.

Table 4: Diagnostic Test Results
	Test
	Statistic
	p-value
	Conclusion

	Breusch–Godfrey LM (Autocorrelation)
	χ²(1) = 0.996
	0.318
	No serial correlation

	White’s test (Heteroscedasticity)
	χ²(48) = 49.00
	0.433
	Homoscedasticity

	Jarque–Bera (Normality)
	JB = 1.273
	0.529
	Residuals are normally distributed

	Mean VIF (Multicollinearity)
	1.99
	—
	No multicollinearity


Note. χ² = Chi-square statistic; JB = Jarque–Bera statistic; VIF = Variance Inflation Factor. All diagnostic tests indicate that the classical linear regression assumptions are satisfied. CUSUM and CUSUMSQ stability tests (see Appendix A) confirm parameter stability within the 5% critical bounds.

Table 4 shows that classical assumptions are all satisfied. The Breusch–Godfrey LM test shows no serial correlation (χ²(1) = 0.996, p = 0.318), while White’s test confirms homoscedasticity (χ²(48) = 49.00, p = 0.433). The Jarque Bera test is used to show that the residuals are normally distributed (JB = 1.273, p = 0.529), and the mean VIF equals 1.99, and there is no multicollinearity issue. The results meet the diagnostic criteria of Brooks (2019). Moreover, Zeileis and Hothorn (2015) note that these tests guarantee the reliability of a model and valid inference. Moreover, the CUSUM and CUSUMSQ plots are within a 5% range, which proves that the parameters are stable during the sample period.
5.6 Short Run and Long Run Estimates.
The results of the ARDL estimation, i.e., both long-run and short-run coefficients of every explanatory variable, are provided in Table 5. The normalized cointegrating relationship is used to obtain the long-run coefficients, and the dynamics of the model are represented using first-differenced variables. The error correction term (ECT) represents how fast the long-run equilibrium is restored to when deviations take place. The table contains estimated coefficients, standard errors, t-statistics, and p-values, where an asterisk indicates statistical significance at 1, 5, and 10 percent. The adjusted R squared and the number of observations used in the estimation are also reported. These findings underpin the interpretation of the effects of education spending levels (differentiated by level of education) in Kenya.
Table 5: Long‑Run and Short‑Run Estimation Results
	
	D.Y
	Coef.(β)
	Std. Err.
	t
	P>t

	ADJ. Y
	L1.
	-1.074
	0.209
	-5.130
	0.000*

	
	
	
	
	
	

	LR
	P
	4.377
	1.285
	3.410
	0.002*

	
	S
	-2.735
	1.582
	-1.730
	0.097***

	
	T
	-5.093
	3.834
	-1.330
	0.197

	
	GFCF
	0.991
	0.231
	4.280
	0.000*

	
	TRD
	-0.071
	0.053
	-1.330
	0.195

	
	FDI
	0.989
	0.804
	1.230
	0.231

	
	POP
	-2.207
	1.108
	-1.990
	0.058***

	
	SAP
	-2.351
	1.970
	-1.190
	0.245

	
	
	
	
	
	

	SR
	P (D1.)
	-2.103
	1.116
	-1.880
	0.072***

	
	S (D1.)
	2.697
	1.388
	1.940
	0.064***

	
	T (D1.)
	2.023
	2.382
	0.850
	0.404

	
	GFCF (D1.)
	-0.527
	0.276
	-1.910
	0.068***

	
	POP (D1.)
	-1.749
	6.210
	-0.280
	0.781

	
	_cons
	-14.927
	6.364
	-2.350
	0.028**

	ARDL (1 1 1 1 1 0 0 1 0)
	Adj R-squared = 0.5250
	
	
	Obs. = 49


Note: *, **, and ***indicate significance at the 1 percent, 5 percent, and 10 percent levels, respectively

Based on the results of the ARDL, the overall long-run linkage is statistically significant and stable, with a negative and significant error-correction term (ECT= −1.074, p < 0.01), which means that the adjustment to equilibrium is rapid. Primary education (β= 4.377, p = 0.002) and gross fixed capital formation (β= 0.991, p < 0.01) have positive effects on the economic growth in the long run, and secondary education (β= −2.735, p = 0.097) and population growth (β= −2.207, p = 0.058) have weak negative impacts. The statistical significance of tertiary education, trade openness, FDI, and SAP is statistically insignificant. In the short run, primary education (β= −2.103, p = 0.072), secondary education (β= 2.697, p = 0.064), and GFCF (β= −0.527, p = 0.068) show marginal effects. The model accounts for 52.5% of the variation (Adj. R² = 0.525).

6. DISCUSSION
The work presents new evidence regarding the various levels of economic growth in Kenya that are caused by primary, secondary, and tertiary education expenditure. The long-run coefficient of primary education is positive and significant (β= 4.377, p = 0.002), and it is significant at the 1 percent level. This implies that, at other things held constant, an increase by one percentage point in the proportion of government spending on education devoted to primary schooling will be linked to a growth in GDP per capita in the long term by 4.38 percentage points. This huge elasticity is consistent with human capital theory (Becker, 1964) and cross-country data (Psacharopoulos and Patrinos, 2018; Goczek et al., 2021). In an economy such as Kenya's, which is developing and where the majority of the workers are in the agricultural sector and informal trade, better literacy and numeracy levels through primary education translate to labor productivity. Basic competencies also pave the way to adopting technology—farmers who can understand input labels, traders who can make calculations, and workers who can run simple machinery. Similar results were found by Alfoul et al. (2024), who observed significant increases in human capital and labor productivity caused by primary education spending in sub-Saharan Africa, and by Deme and Mahmoud (2020), who demonstrated that the level and quality of education are important in the growth of per capita GDP in African countries.

However, in the short run, one percentage point higher in the share in primary education decreases economic growth by 2.10 percentage points (β = -2.103, p = 0.072) and is statistically significant at the 10% level. This adverse short-run impact represents adjustment costs: fiscal reallocation to primary schooling can have the short-term effect of crowding out other productive investments (e.g., infrastructure), and the benefits of education can only be achieved in the long run as the graduates of the education system enter the workforce. Other developing countries have reported similar dynamics of transition (Contreras et al., 2025; Khan and Asirvatham, 2024). Sequeira (2021) further observed that education expenditure growth effects are prone to inflation and time lags, and in most cases, these effects become negative in the short run but become positive in the long run.
There is a reversal of the sign in secondary education spending. The growth rate of GDP per capita increases by 2.70 percentage points (β=2.697, p = 0.064) with a one percentage point increase in the secondary education share, which is statistically significant at the 10% level. This positive short-run coefficient is in line with the stimulus of the demand side: higher funding directly increases government jobs (teachers, administrators), construction activity (school buildings), and procurement (textbooks, supplies) and has immediate multiplier effects. Wandeda et al. (2021) also found positive short-run effects to be similar to sub-Saharan Africa. However, in the long run, an increase in the share of secondary education by one percentage point brings about an economic growth decrease of 2.74 percentage points (β= -2.735, p = 0.097), which is also statistically significant at 10%. Such a negative long-run coefficient implies that a redistribution of budget share to secondary education would not lead to a long-lasting improvement in productivity. This is probably due to three structural issues. First, skill mismatch: Kenya has been accused of having a secondary curriculum (which was 8-4-4 but is now transitioning to CBC) that leaves graduates without market-relevant skills (Oranga et al., 2020; Rono and Bwamoni, 2020). Second, low industrial absorption: Kenya has a manufacturing sector that is only absorbing 7-8 percent of the GDP and could not absorb mass numbers of secondary graduates into the formal sector. Third, lack of quality: high classes, poorly qualified teachers, and poor laboratories lower learning achievements. According to Zickafoose et al. (2024), in sub-Saharan Africa, primary education expenditure is only efficient in 58 percent, and the same situation is likely in secondary education. Pritchett (2024) claims that it cannot be claimed that the growth of schooling alone is enough to stimulate the growth; the economy should be designed in such a way that it is capable of utilizing the educated labor effectively. According to Hanushek and Woessmann (2007), education is necessary to spur growth, and the mechanisms that are required are institutional structures, flexibility of the labor market, development of the private sector, and property rights. We are not the only ones who have found a negative long-run secondary effect: Coman et al. (2023) found that only the combination of public education expenditure and structural reforms and skill demand alignment leads to positive long-run growth; Gyimah Brempong (2011) found that the contribution of secondary education to growth in sub-Saharan Africa depends crucially on the state of the labor market; and Odhiambo (2024) and Bounahr and Khattab (2025) found that the education-growth nexus is moderated by the quality of governance.

[bookmark: _Hlk232412366]There is no statistically significant impact on economic growth of tertiary education in both the short and long runs (long run β = -5.093, p = 0.197; short run β= 2.023, p = 0.404), which is above the conventional level of significance (10%, 5%, or 1%). Therefore, the growth effect in GDP per capita of a one percentage point shift in the tertiary education share is not reliable. The gross fixed capital formation (GFCF) is one of the control variables, and the long-run effect that it has on economic growth is positive: the one percentage point (or 1 percentage point) increase in the share of GFCF in GDP increases the economic growth by 0.99 percentage points (β=0.991 p = 0.000), which is statistically significant (1 percent level). This affirms the relevance of physical capital accumulation—roads, electricity, machinery, and digital infrastructure—and that investment in education and capital formation are complements: skilled labor is more efficient when they possess up-to-date equipment. Ngigi et al. (2024) and Kimani and Maingi (2021) find the same in Kenya and sub-Saharan Africa, respectively. In the short run, the growth is decreased by 0.53 percentage points (β = -0.527, p = 0.068) in response to a one percentage point increase in GFCF, which is statistically significant at the 10 percent level, perhaps due to import dependence (Kenya imports most capital goods) and implementation lags. 

The long-run population growth has a negative effect: an increase in the annual rate of population growth by one percentage point lowers GDP per capita growth by 2.21 percentage points (β= -2.207, p = 0.058), which is statistically significant at the 10% level. This is in line with the capital dilution mechanism of the Solow model, where the rapid population growth spreads the physical and human capital thinner, decreasing per capita income unless the growth in productivity exceeds it. The population of Kenya is still increasing at the rate of approximately 2 percent per year faster than the creation of formal jobs. This observation is in line with Prettner and Strulik (2020) and Bekele et al. (2024) in the case of sub-Saharan Africa. The trade openness (0.195, 0.245), foreign direct investment (0.231, 0.245), and the structural adjustment dummy (0.245, 0.245) were not significant at standard levels; their coefficients indicated that they had no statistically significant marginal impacts, which could be explained by structural trade imbalances, concentration of FDI in extractive industries, or the fact that it took a long time to implement SAP (Adegboye et al., 2020; Voumik et al., 2023).

7. CONCLUSION AND RECOMMENDATIONS
7.1 Conclusion
The paper has explored the impacts of government spending on primary, secondary, and tertiary education on economic growth in Kenya between 1971 and 2023 through the ARDL bounds testing model. The results show that education investment affects the economic growth in various ways depending on the education level to which the investment is being made. Spending on primary education has a positive economic growth impact in the long run, and its statistical significance is statistically significant at the 1% level, indicating that the development of basic skills and human capital leads to increased labor productivity and economic growth in the long run. But over the short term, the expenditure on primary education is negative at the 10 percent mark, as this is an adjustment cost and lags in time before the productivity benefits are realized.
The expenditure on secondary education has a positive short-run effect but a negative long-run effect at the 10% level. This means that as much as secondary spending can lead to demand-side effects resulting in immediate economic activity, its contribution is limited in the long term due to the mismatch in skills, low industrial absorption, and quality shortfalls. There is no statistically significant impact on economic growth either in the short or the long run of tertiary education expenditure. There is no guarantee the potential benefits of higher education will be achieved because of graduate unemployment, skills gaps, poor commercialization of research, and poor university-industry connectivity.

Gross fixed capital formation is a highly positive long-run impact at the 1% level, and hence the significance of the accumulation of physical capital, but this is offset by a negative short-run impact at the 10% level, which may be due to the effect of import dependence and lags in implementation. The negative long-run effect level of population growth is negative at the 10% level, which implies that there is pressure on per capita income. The statistical significance of trade openness, FDI, and structural adjustment dummy is not significant. In conclusion, education expenditure composition is important in stimulating economic growth in Kenya. The most significant benefits in the long-term growth are in primary education, and the value of secondary and tertiary education relies on supplementary policies that enhance the quality of education, its labor market suitability, and productive use of human capital. Distribution of education resources at the levels is a key factor to sustainable economic growth.



7.2 Policy Recommendations
i. The share of spending on primary education should be prioritized and safeguarded by the government, as the greater contribution to economic growth is the most robust and enduring contribution of strengthening foundational human capital.
ii. By increasing funding to secondary education, it should be complemented with curriculum reform, technical skill realignment, and greater integration into the labor market to make sure that increased funding is married to long-term productivity improvements and not short-term fiscal stimulus impacts.
iii. Education spending needs to be translated into sustainable economic growth using complementary investments in Gross Fixed Capital Formation (GFCF) as well as governance reforms: transparency, anti-corruption, and merit-based recruiting. 

7.3 Limitations and Future Research.
There are some limitations in this study. A weakness of the study is that it used national time-series data, which can be used to cover national gaps in education spending and economic development in Kenya. Future studies, therefore, ought to be performed at the county or regional level so as to give a more in-depth insight into the impact of education expenditure on the economic growth in various geographical settings. The other weakness is that the research was only on public education spending and not on the spending of private education because of the scarcity of data. Future research ought to thus include both government and non-government spending on education to give a more accurate picture of the investment in education. Also, the research did not measure the individual sector impacts but looked at the overall economic development. Future studies ought to examine how education spending affects major sectors in the economy like agriculture, manufacturing, and services. Lastly, the macroeconomic data constrained the analysis of the effects of education on the household and firm levels. Further research must employ household or firm-level data to determine the impacts of education on productivity, employment, and income production at the grassroots level.
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APPENDIX A: CUSUM STABILITY TEST
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The CUSUM and CUSUM of squares plots remain within the 5% critical bounds, confirming model stability.
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