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Abstract 

 
Ghana’s poverty reduction strategy was fully implemented after the Highly Indebted Poor 
Country’s ascension in 2005. Although the policy had no clearer framework, the aim was to 
improve people’s living standards and then to eliminate poverty. In this thesis, I investigate the 
impacts of the Ghana Poverty Reduction Strategy across 9 regions on employment. I use a panel 
dataset of the World Bank’s Survey based harmonized indicators data from 1992 to 2013. Using 
a difference-in-differences regression method, the effects on employment are estimated for each 
year. Positive effects were observed before and after the program and were significant. 

 
Keywords: employment, poverty, policy, region, government, poverty reduction strategy and 
Ghana. 

 

 

 

 

1. Introduction  

Ghana, since its independence in 1957, has implemented various development policies 
to combat poverty. Despite being situated between Burkina Faso, Cote d’Ivoire, Togo, and the 
Atlantic Ocean, there is limited discussion on the political impact on citizens. As of 2021, Ghana’s 
population is 30.8 million, reflecting a decline from 31.07 million in 2020 (World Bank, 2020). 
The country’s economic performance, representing 10.3% of sub-Saharan Africa’s GDP, has been 
commendable, with a GDP of $40.7 billion in 2012 and a GNI per capita of $1,550 (Leechor, 1994). 

The stabilization and adjustment program, initiated in 1983, aimed to stabilize 
employment, especially in the agriculture-dominated labor market, constituting 50% of the 
workforce. However, macro instability and high inflation in the 1990s prompted reforms with 
limited effectiveness (Sowa, 1993). In 1999, the government introduced the poverty reduction 
strategy paper integrated into the economic recovery program, focusing on eradicating poverty 
nationwide (Imbert & Papp, 2013). 

Pramod and Harpalsinh (2020) emphasized the complementary nature of poverty 
alleviation policies through employment, advocating for simultaneous implementation. Ghana’s 
unique labor market, characterized by high labor participation and low unemployment (World 
Bank, 2012), serves as the backdrop for the study using the SHIP Harmonized Dataset from 1992 
to 2013. 

https://www.centerprode.com/ojre.html
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Employing a difference-in-difference model, the research assesses the impact of 
Ghana’s poverty reduction strategy on employment. Results indicate a positive and significant 
coefficient, suggesting that the program implementation across nine regions made a slight 
difference compared to the control region. The study underscores biases in regional-level reforms, 
aligning with findings by Johnson and Start (2001). 

• The study identifies a significant increase in employment from 2005 to 2013 following the 
implementation of Ghana’s Poverty Reduction Strategy (GPRS). 

• Despite the observed post-GPRS employment rise, the overall shift in average employment 
levels before and after the program remains minimal. 

• The slight increase in post-GPRS employment is linked to the redistribution of political elites 
and the diversion of state resources. 

• Concerns are raised about biases in policy implementation, with regional-level reforms 
favoring well-developed or politically influential areas. 

• The thesis stands out as a pioneer in assessing the impact of GPRS on employment across all 
regions, addressing a crucial gap in existing research. 

The thesis structure includes a literature review on the effects of Ghana’s poverty 
reduction strategies on the labor market, poverty, economic growth, and evaluation methods. The 
data description justifies the chosen methodology, and the results confirm regional biases in policy 
implementation. The concluding section highlights key findings and study limitations. This 
research is crucial for informing government, policymakers, and stakeholders in shaping effective 
social development programs, especially given Ghana’s economic conditions and potential 
engagement with the International Monetary Fund. 

 

2. Literature review 

The literature discusses various studies on poverty reduction policies and programs in 
developing countries, emphasizing the importance of targeted interventions. The Millennium 
Development Goals (MDGs) set by donors have driven many developing countries to implement 
specific policies aimed at reducing poverty (Emmanuelle et al., 2010). 

One notable contribution to poverty reduction literature focuses on Ghana’s 
Livelihood Empowerment Adaptation Program (LEAP), employing a phenomenological approach 
for qualitative analysis (Nyarkoh et al., 2021). The study finds that LEAP positively impacts 
beneficiaries’ social well-being but notes political interference in the selection of implementation 
communities. 

Examining Ethiopia’s Food-for-Work (FFW) program, Barret and Clay (2003) reveal 
that participation is influenced by household wage levels, challenging the assumption that high-
asset households benefit more. Pramod and Harpalsinh (2020) evaluate poverty alleviation 
policies in India, emphasizing the complementary nature of employment-related policies and the 
effectiveness of community-based micro-finances with good governance. 

Imbert and Papp (2013) analyze the labor market effects of social programs in India, 
highlighting the crowding out of public sector employment to the private sector. Loayza and 
Raddatz (2006) assert that unskilled intensive growth sectors contribute positively to poverty 
reduction, with agriculture playing a crucial role compared to manufacturing in India. 

Catalina et al. (2007) use the Shapley decomposition approach to explore the 
relationship between employment generation and poverty reduction, concluding that the sectoral 
pattern of employment growth is significant. Lingchao et al. (2021) investigate social intervention 
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programs in China, emphasizing the importance of off-farm opportunities for rural household 
income improvement. 

Bassanini and Danielle (2007) find that unemployment benefits are not statistically 
significant on labor productivity. Gender disparities are highlighted by Pitt and Khandker (1998), 
who show that credit programs in Bangladesh have a greater impact when more women 
participate. 

Not all interventions yield positive results; Rosholm and Skipper (2013) reveal that 
labor market training for the unemployed in Denmark increased the unemployment rate due to 
efficient market conditions. Bonnal et al. (1997) evaluate French employment policies, noting that 
on-job training benefits the young and less educated. 

Infrastructure investment is explored by Han et al. (2021) in China, with the 
conclusion that major infrastructural projects, such as expanding irrigation facilities and rural 
electrification, improve the income levels of pro-poor households. 

Lastly, Omiti et al. (2002) investigate institutional capacities affecting poverty 
reduction programs in Kenya, revealing spillovers and ineffective interactions among 
organizations involved in poverty reduction 

 

3. Economic overview and growth trends 

In 2012, Ghana’s robust economy was the second-best in sub-Saharan Africa, boasting 
a GDP of $40.7 billion and a per capita GNI of $1,550 (World Bank, 2013). Leechor (1994) hailed 
Ghana as a policy forerunner after the successful structural adjustment program, leading to annual 
growth of 5.2% from 1984 to 2010. Despite inflation predictions due to COVID-19, Ghana 
experienced a sharp decrease to 9.89% in 2020 (Ghana Economic Outlook, 2020). The cedi 
depreciated by 3.1% in 2020, linked to the pandemic and poor balance of payment management. 
Ghana’s debt to GDP increased to 71% in 2020, raising concerns (Ghana Economic Outlook, 
2020). 

 

3.1 Growth trends 

Ghana’s economy showed steady growth until the 2009 global crisis, hitting a low of 
4%. The discovery of oil propelled a rebound to 7.6% in 2013. Since 2007, Ghana consistently 
outpaced other Sub-Saharan African nations, with an annual average growth of 5.8% from 1991 to 
2013 compared to SSA’s 3.7%. Macroeconomic indicators, including GDP and per capita GDP, 
surged, leading Ghana to achieve lower-middle-income status (Aryeetey & Boateng, 2016). 

 

3.2 Labor market and trends in employment   

Over the past three decades, Ghana’s labor market has undergone significant 
transformations influenced by globalization and ineffective government policies. The 1983 
Stabilization and Adjustment Program, initially aimed at stabilizing public sector employment, 
paradoxically led to its decline due to economic imbalances and high inflation. The dominant 
agriculture sector, constituting nearly 50% of the workforce, faced challenges like job losses and 
increased informal sector employment. Rigid wage structures, inadequate labor market data, and 
limited training opportunities hindered job mobility (Boateng, 2004). Despite the private sector 
offering higher wages, job security was greater in the public sector. Gender disparities persisted, 
with men dominating the labor force and earning higher wages than women (World Bank, 1995). 
From 1991 to 2005, job creation averaged 3.2% annually, rising to 4% from 2005 to 2012, driven 
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by the financial sector, storage, and communication services (Ghana Statistical Service). These 
complexities underscore the challenges and dynamics in Ghana’s evolving labor markets. 

 

3.3 Poverty Reduction and Growth Facility (PRGF) 

The IMF, in assessing the Highly Indebted Poor Countries (HIPC) program, shifted 
from the Enhanced Structural Adjustment Facility (ESAF) to the Poverty Reduction and Growth 
Facility in 1999. This change aimed to formulate more transparent policies focusing on poverty 
reduction, integrating all macroeconomic aspects for national ownership. The Poverty Reduction 
and Growth Facility serves as the primary indicator for fund disbursement to HIPC-participating 
nations, emphasizing targeted disbursement in institutional core sectors for poverty reduction and 
ensuring total country ownership (IMF). 

 

3.4 Poverty Reduction Strategy Paper (PRSP) 

Introduced in 1999, the Growth and Poverty Reduction Strategy (GPRS) aimed to 
connect debt relief with poverty alleviation. Facilitated by the World Bank, IMF, and domestic 
stakeholders, it focused on macroeconomic indicators and multi-year plans for growth and 
improved living standards. The GPRS prioritized employment to normalize the economy, officially 
integrating into the government’s economic recovery program in 2002, emphasizing sectors like 
agriculture, mechanization, and manufacturing (Noel, 2002). 

Other key areas were: 

i. Prioritizing micro and small-scale enterprises; 

ii. Ensuring a high rate of women’s absorption in the labor market;   

iii. Prioritizing entrepreneurship among the youth. 

 

3.5   Regional implementation of GPRS 

In pursuit of growth targets, the government allocated relief funds to various regions, 
prioritizing the poorest ones. While Greater Accra was initially excluded due to perceived 
resilience, 4% of the funds were allocated to it. The remaining 96% supported infrastructure, 
capital development, and SME loans in other regions. Despite criticism, some stakeholders 
questioned the GPRS program's inclusion in the economic recovery plan, arguing its lack of clear 
job creation modalities. 

 

4. Research methodology 

4.1 Data and model   

The main source of data in the analysis is from Ghana’s living standard survey but for 
the purposes of this research, I used the World Bank SHIP Harmonized Dataset. 

The harmonized datasets are compiled with three sub-data files to form harmonized 
variables with the same variable names. Data files include; basic information of individual’s such 
as education, sex, and age, termed as individual file levels. The second sub-file data contains the 
labor force indicators such as employment, unemployment, sectors of employment, etc., and 
lastly, household-level characteristics including marital status and spouse, etc. 
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Regional individual levels are the unique identifier. Regions are group of districts 
joined together located in a certain geographical area within the country. Some regions entail a lot 
of districts, thus more populated than others. 

There are 10 regions in Ghana. GPRP program is applicable only to individuals living 
in treated regions namely; Western, Central, Volta, Eastern, Ashanti, Brong Ahafo, Northern, 
Upper West, and Upper East. The Greater Accra region is excluded for the purposes of this 
research. One major challenge was the lack of wages data across the various regions. This could be 
due to the reserve nature of individuals, feeling reluctant in declaring personal salary income. 

Moreover, a lot of the countries located in the Sub-Saharan lack sufficient employment 
data. Wages data collections are insufficient hence making it difficult in assessing employment 
effects on poverty. This is due to less clarity on cause and effects alongside supply and demand 
data collections (Arjan & Laiera, 1997).  

I used the difference in difference strategy as a replica of Imbert and Papp (2013), to 
compare changes in regions that GPRS was implemented to changes in regions that later received 
the program. The program’s objective was to improve the living conditions of people through 
social infrastructure and employment.  This paper considered the implementation of the GPRS in 
9 regions, with the exception of the country’s capital, which was more resilient in economic growth 
and poverty survey lines. From the sample of 10 regions, I compared 9 regions that received and 
benefited immensely from the GPRS implemented in 2005 to a region that did not benefit on the 
paper phase. 

The pre-period before the program is 1991-1992, 1998-1999 and the post-period after 
the program is 2004-2005, 2012-2013. The pre-period contains two panel years, as well as the 
post-period. This does not mean our results on employment and wages were driven by seasonal 
fluctuations but by a lack of additional variable before and after policy implementation. 
Unfortunately, data on wages were not found across the years and this affirms the assertion that 
wages data collections are insufficient in most Sub-Saharan countries hence making it difficult in 
assessing employment effects on poverty (Arjan & Laiera, 1997).  

The major difference between Card and Krueger (1994, 2000) and this paper is the 
absence of wages variable from my data moreover, Krueger and Card collected the data on a 
specific classified industry thus Food industry and further chose fast food joints whereas my paper 
uses secondary data survey across all ten regions in Ghana. 

Card and Krueger (1994), were the early authors who used DID model to estimate the 
employment effects on minimum wages. I begin with the model framework including some 
notations, model estimator, and assumptions. The difference in difference model takes into effects 
the mean probability outcome of before and after treatment minus the difference in the probability 
mean outcome of before control group and after treatment (Raul, 2020).  

Yist = As + Bt + βDst + εist   

Yist = Outcome of interest for individual (i) living in a region (S) at time t;  

As and Bt are fixed effects for regions and years respectively; 

εist is the error term;  

Dst is a dummy taking the value of 1 for regions affected by the GPRS program, after 
the reform and 0 otherwise. 

The goal of this evaluation is to find out the effects of GPRS treatment, D, on the 
outcome y. 

 Consider, y1i as the individual outcome with treatment, and y0i is the outcome with no 
treatment. Thus, reform's impact on individual outcomes is Δi = y1i -  y0i. Since individual effects 
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cannot be observed in both outcomes, y1i & y0i, it’s difficult to simplify terms hence the use of 
means. 

μDD = ¯ Y T1 − ¯ Y T0 - (¯ Y C1 − ¯ Y C0 )    

 Where    ¯ Y T0    = pre Treatment 

               ¯ Y T1   =  post- treatment   

First difference is Post – Pre treatment ¯ Y T
1 − ¯ Y T0  

Also,       ¯ Y C0    = pre control 

                ¯ Y C1   = post control  

Second difference is Post – Pre control    ¯ Y C1 − ¯ Y C0. 

 

5. Results 

For the sample, approximately 155,324 people were captured by this paper. Table 2, 
shows that 49% constitute the adult population ranging from 18 years and above according to the 
constitution of Ghana. With 48.3% of respondents being males and a mean age of 24yrs.  In 
addition, 74% were noted as educated, thus, all respondents who have ever sat in a primary class 
or junior high school but did not complete or graduate were coded as literate. Also, 75.8% were 
captured as either married before or currently married. The table also show that 82% of the 
respondents were in the labor force. 

From the distribution bar graph Figure 1, the Ashanti region recorded the highest 
gender percentage, with 8.2% males and 8.9% females. However, Greater Accra which serves as 
the nation capital was second with 5.5% being males and 6% females. This was followed by the 
eastern region,5.2% males and 5.5% females. The region with the lowest gender percentage 
according to the data used was the Upper east region. Geographically the region is the smallest 
among the regions, making this result indifferent. Male percentage was 2.7% as equal to female 
percentage 2.7%. The Northern and the Upper east regions recorded a balanced gender percentage 
5.0% and 2.7% respectively. Whilst the Central region shown higher ratio of gender. 

Figure 2 shows that, before the implementation of the Ghana poverty reduction 
program, the upper east (smallest region) and West region had gender-balanced populations of 
1.4% and 2.6% respectively constituting both males and females. The Ashanti region, the highest 
population according to the data and the second commercial business city after the capital, had 
91% of respondents being females and 81% males signifying 10% gender differences. The Greater 
Accra region, (capital) constituted 62% of female respondents and 55% of males. 

In contrast, between 2005 to 2014 after the full implementation of the program, none 
of the 10 regions attained a gender-balanced. The central region had the lowest number of 
respondents of which 35% are males and 32% are females. The number of respondents decreased 
compared to previous years in Figure 2. The Ashanti region maintained the highest respondents 
score however with a slight decrease in respondents, thus 87% females and 83% males. The capital 
region, Accra also had a decrease in respondents,59% being females and 56% males. 

The reason for the differences in the number of respondents across each study year 
may not necessarily be a general population reduction between the years nor could it be because 
of the implementation of the program. These differences may be due to the discretion and data 
strategy of the primary investigators that is, Ghana statistical service and producers (World Bank) 
during the data collection. 

 



Open Journal for Research in Economics, 2024, 7(2), 41-62. 

______________________________________________________________________________________________ 

47 

5.1 Educational attainment distribution 

Figure 4 shows that, among respondents in the regions, Greater Accra region had the 
highest respondents of 2.5% who had attained higher education such as the universities, 
vocational/technical institutes or even Secondary school. The region thus, scored 3% being the 
lowest percentage of no education. This result is due to the cosmopolitan nature of the capital 
region with a lot of social amenities and infrastructures, business opportunities and jobs wildly 
opened to higher educators. Moreover, other people migrate from different regions to Greater 
Accra in search of greener pastures. 

The Ashanti region which is the second largest business region had 2.1% of higher 
education attainment. However, the region recorded the highest respondents with low education. 
This means that, 9% of the respondents in the region were either drop out from primary, junior 
high school or had only completed lower secondary, primary or formal adult education. The three 
Northern regions namely: North, Upper east and West recorded the lowest high education 
attainment with 0.3%, 0.2% and 0.2% respectively. Also, the Northern region had 7% of 
respondents who never got formal education thereby being the highest among the regions. 

Education is inevitable in every facet of development. Thus, any region with higher or 
lower education has direct and indirect effects on social development. From the period 1992 to 
1998 as shown in Figure 5, the greater Accra region recorded the highest educated respondents at 
19 percent.  

Low educators, respondents who have their maximum education ladder to junior high 
school recorded 62 percent and 35 percent had no education. The Northern regions namely, 
Northern, upper East, and West recorded the lowest respondents with high education; 2%, 1%, 
and 1% respectively.  

The Ashanti region recorded the highest number of respondents with an education up 
to junior high school. Figure 6 shows that from 2005 to 2013 the Greater Accra region had an 
increase in high education rate from 19% to 32%. The Northern regions though recorded the least 
high education however, the rate increased to 4%, 3%, and 3% compared to the periods from 1992-
1998. The Northern region had the highest number of respondents with no education. 

 

5.2 Industry classification 

From Table 3 and Figure 7, the sample shows that 64.5% of respondents were engaged 
in Agriculture and fishing sector. This confirms that agriculture is the mainstream job in Ghana 
and most African countries. Secondly, the commerce sector which includes, retailing, small and 
medium scale enterprises, etc. constituted 15% of respondents whereas 7.4% classified under the 
manufacturing sector. The remaining 13.1% forms other primary jobs of respondents such as, 
Mining, Electricity, and Utilities, Construction, Transportation, storage & communication, 
Finance, insurance &real estate, service; Public administration etc. 

 

5.3 Share of employment and unemployment 

I constructed a proportionate test to ascertain the share of the outcome variable 
employment in the treated and control group. The proportion of Employment subjects coded as 
‘1’ in the treated regions and unemployed ‘0’ in the control region. 

Ho: There is no difference in proportion or share group 

H0: diff = 0 

Ha: There is difference in proportion group for employment 
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Ha: diff < 0                     Ha: diff! = 0                  Ha: diff > 0 

 Pr(Z < z) = 0.0000      Pr(|Z| > |z|) = 0.0000       Pr(Z > z) = 1.00 

The p value is significant from the test. Thus, 59.5% share of the treatment group were 
employed whiles 51.7% are unemployed in the control group. This depicts the change in 
employment and unemployment after the introduction of GPRS program as shown in table 4. Also 
from Figure 8, before the implementation of the poverty reforms, the mean employed from 1992 
and 1998 in the nine regions was higher than the control region. However, the difference in mean 
employed between the treatment and control region is not much. After the reforms, 2005 to 2015, 
the graph shows a slight mean difference between Greater Accra (Control) and the rest of the 
regions. 

 

6. Discussions 

From Table 5, the results show that prior to the implementation of the GPRS, 
employment in the treated regions namely, Western, Central, Ashanti, Volta, Brong Ahafo 
Northern, Upper West and Upper east is 0.583 higher than in the control region of Greater Accra, 
which is 0.523.  

The difference of 0.060 on average between the treated and the untreated regions is 
statically significant, but still closed to the control region. This can be due to centralization located 
in most developing countries where biggest firms are strategically located in the capitals. In most 
cases, growing businesses will establish their headquarters in the cities compare to less –
productive companies who prefers smaller cities for cost of production (Lewis, 2013). Also, 
employees located in the capital cities may receive higher wages than in other cities because of the 
high productivity of the former due to proximity or access to services, as well as higher education 
rate. The results from the data could also be attributed to most people living in less developed 
areas in the early 90s.  

The World Bank (2016) reported that in 1991 about 70% of Ghanaians lived in rural 
areas. The rural area in this context is defined as an undeveloped demographic space lacking basic 
necessities such as electricity good roads, health care and school. Another factor for the slight 
differences between the regions treated and the control region may be due to regional inequality 
in the distribution of resources motivated by political machinations.    

After the implementation of the GPRS policy, the Employment average increased from 
0.583 to 0.586 in the nine regions treated, while employment fell from 0.523 to 0.512 in the 
control region. The post-implementation employment difference between the treated and control 
regions increased slightly from 0.060 to 0.074. The result is also statistically significant.  

After estimating the difference-in-difference using a regression model in differences 
as shown in Table 6, the coefficient beta0’’ as constant is statistically significant which means that 
untreated region known as control group mean is statistically different from zero. Also, the 
coefficient of beta (1) β1 which is the treatment group is significant signifying that the mean 
employment in treatment group is 5.9% more than in control group. 

Moreover, the coefficient of beta (2) β2 = -0.01 is not different from zero. This suggest 
that; there is a decrease in employment in the control group from the first and second periods 
hence, there is no significant change in the control group. The difference-in-difference estimator 
β3 is equal to 1.4, which means that after the treatment, employment for all the nine regions known 
as our treatment group shown a rise in employment with an average of 0.014 which is also 
significant.  
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I check over time correlation within the regions where GPRS is implemented, show all 
estimates with   robust standard error remodeling for clustering in the regions. Standard errors 
increase by cluster region estimate as shown in Table 8 and 9. Also, I added two similar regions in 
terms of gender namely the Volta (coded 4) and the Eastern Region (coded 5) to the Greater Accra 
region as control group. When individual characteristics are gender-based, policymakers can 
allocate resources efficiently (WHO, 2019). The intuition is that perhaps Greater Accra was 
probably excluded from the GPRS due to gender differences thus the introduction of additional 
regional dummies as controls will prove. The difference in average employment of control and 
pre-program regions is insignificant compared to the results in Table 5, but the post-treatment 
outcome was significant.  

More so, the inclusion of two similar regions to the control group caused a rise in 
coefficients and attenuates standard error. Thus, the coefficient makes insignificant, Unlike Kurt 
and Card (1994), which, in addition to the region dummies, had reduced coefficients and 
increasing standard errors. This implies that, the addition of the similar regions as a control group, 
namely Greater Accra, Volta and Eastern proves and confirms that, the exclusion of Greater Accra 
from the program was not due to gender balance in the region as shown in Table 10 and 11. 

 

6.1 Robustness check   

Specification test (Placebo) 

I performed robustness checks on the previous estimates: a “placebo treatment 
group.’’ The purpose of the test is to provide evidence that the marginal positive effect in the 
previous estimation is as a result of the implementation of the GPRS program.  and not any 
unaccounted exogenous shocks in the country’s economy before the implementation of the 
program. The placebo treatment test is an additional difference-in-difference estimation where we 
estimate a false or fake group that was not affected by the GPRS program (Gertler et al., 2016).   

The methodology of the robustness check is that; I limit the treatment period from 
2005 to 1998 with the assumption that, after estimation of the comparison group, estimates of the 
impact should be similar to the original regression results hence, satisfying the equal trend 
assumption. From the Table 12, the results show a similar trend in employment before and after 
the program. 

First treatment before reform showed a difference of 0.068 between the treated and 
control group. The second treatment also showed a similar trend in group difference which is 
0.072 employment resulting in 0.004 employment difference which is close to zero, validating my 
assumptions.  

The results from the linear regression in the table 13 further show a similar 
employment trend. The constant and beta 1 coefficients are significant, whereas the beta2 
coefficient is negative, explaining a decrease in employment in the control group. Also, the 
significant estimator of beta 3 (Diff-in-diff) confirmed the result. 

 

7. Conclusion 

In this thesis, I investigate the effects of the implementation of Ghana’s Poverty 
Reduction Strategy implementation on employment distribution in selected 9 regions. I used the 
World Bank SHIP Harmonized Data set of Ghana with panel data of 1992 to 2013 because of its 
simplicity and structure. The objective of this paper is to assess an impact of a policy; thus, I used 
difference in difference model in my analysis.  
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The GPRS program treated in nine regions is compared to one region as untreated. 
Prior to the implementation of the GPRS the estimates show a significant and positive coefficient. 
Moreover, I find it positive and statistically significant from 2005 to 2013. The result implies that 
after the implementation of the program, the average employment increased slightly compared to 
years before the program. But the results further proved that the average employment before and 
after GPRS program was in negligible.  

This result of slight increment of average employment could be attributed to the 
redistribution of political elites and the diversion of State resources (Abdul, 2012). Also, regional 
level reforms and policy implementation are often associated with biases towards well-developed 
or politically influence areas (Johnson & Start, 2001; Pramod & Harpalsinh, 2020). The estimates 
were passed through various robustness checks and proved that my methodology was not affected 
by selection bias. The main contribution of this thesis to the literature is the assessment of the 
impact of the implementation of the Poverty Reduction Strategy in Ghana on employment in all 
regions.  

Few papers have discussed the impact of the program on Poverty thus, this thesis will 
be one of the first papers to be conducted on employment across the regions. 

The limitation of this research is the lack of data on wages to complement employment. 
The initial proposal was to find the reforms impact on both employment and wages as similar to 
Krueger and Card (1994) paper but lack of data restricted my research. I used placebo as a 
robustness test, which is explained by Gertler et al. (2016).  

 I argue that my results are also robust, as estimates and effects change slightly after 
the treatment year has been changed to an earlier year. This paper has shown that the 
implementation of GPRS across the nine regions was significant, albeit less differences in average 
employment.     
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Figures and Tables 

 

 

Figure 1. Gender Distribution across Regions from 1992 to 2013; SOURCE: WBH 
Data (GLSS 1992-2013) 

 
 

 
Figure 2: Gender regional distribution from 1992-1998 
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Figure 3: Gender regional Distribution from 2005-2013; SOURCE: WBH Data 
(GLSS 1992-2013) 

 

 
Figure 4: Educational Distribution from 1992 to 2013 
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Figure 5: Education attainment from 1992-1998 

 

 
Figure 6: Education attainment from 2005-2013 
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Figure 7: Industry distribution from 1992 to 2013 

 

 
Figure 8: Mean employed Graph 

 
 

Table 1: Economic Active Sectors (%) 

Agriculture           Industry              Service                                 Year 

61.1                         12.8                       26.1                            1984 

62.2                         10.0                       27.8                                   1992 

55.0                         14.0                       31.0                                   1998 

51.0                         16.3                    33.0                                   2000 

Source: GLSS 3&4 and 2000 Population Census; GSS 
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Table 2: Demographic characteristics 

  

Variable   

  

 Obs          Mean           Std.dev                  Min                 Max 

  

Age   

Adult_age   

Male     

EverMar    

  Edu      

Lab force                                  

  

155,323     23.9            19.67                          0                      98 

155,323      .49              .49                             0                       1 

155,323      .48              .49                             0                       1 

155,323      .75              .43                             0                       1 

155,323      .74             .44                              0                       1 

155,323      .82              .38                             0                       1 

  

  

         Source : WBHD,GLSS 1992 -2013 
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Table 3: Industry Classification  

                    Primary Job       Frequency              Percent  Cum. 

Agriculture and Fishing              

Mining           

Manufacturing 

Electricity and Utilities  

Construction  

Commerce   

Transportation, storage & comm. 

Financial, Insurance & real estate 

Services, Public Administration 

Other services  

Unspecified  

12  

54,989 

      594 

  6,265 

     134 

  1,349  

12,750     

  1,861  

     471 

 1,019 

 2,662 

1,449  

1,704 

64.51 

  0.70 

  7.35 

   0.16   

   1.58   

  14.96    

     2.18  

     0.55  

     1.20 

    3.12  

    1.70  

    2.00 

 64.51 

 65.20 

72.55 

72.71 

74.29 

89.25 

91.43 

91.98 

93.18 

96.30 

98.00 

100.00 

 

Total  85,247  100.00  

 

 

Source: WBHD, GLSS 1992-2013 
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Table 4: Share of Employment for treated and control group 

 

                           Two-sample test of proportions                   0: Number of obs= 16282 

                                                                                                      1: Number of obs =139041 

Group  Mean  Std.err. z p>[z] [95% conf- interval 

        0 

        1 

.5155386 

.5852878 

.0039166 

.0013213 

 

  

 

                          

.5078623    .523215 

.5826982    .5878774 

   Diff                       -.0697492 

Under Ho: 

.0041334 

.0040909 

 

-17.05 

 

0.000 

-.0778505   -.0616178 

 

Source: WBHD,GLSS 1992-2013 

 

Table 5: Difference in difference estimation 

                             Number of observations in the DIFF-IN-DIFF: 155323 

                                            Before                            After  
                          Control:    5419                              10863                  16282 
                           Treated:  41253                            97788                139041 
                                            46672                           108651 

Outcome  Variable     Employment S.Err  [t] p>[t] 

Before 
                   Control  
                   Treated 
                   Diff (T –C) 

 
0.523 
0.583 
0.060 

 
 
 
0.007 

 
 
 
8.33 

 
 
 
0.000*** 

 After 
                   Control         
                   Treated            
                   Diff (T-C)       
 

 
0.512 
0.586 
0.074  
 

 
 
 
0.005   
 

 
 
 
14.75 
 

 
 
 
0.000***   
 

Diff-in-Diff                      0.014  
 
 

0.009  1.64  0.100 
 

 

 

*Means and standard Errors are estimated by linear regression *Robust Std Errors 

*Inference:***p<0.01;**p<0.05;*p<0.1 
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Table 6: Estimation of difference-in-difference using a regression model in differences 

                                                                                                  Number of Obs         = 155,323 
                                                                                                  F (3,155319)             =      98.09 
                                                                                                  Prob>F                       =   0.0000 
                                                                                                  R-squared                  =   0.0019 
                                                                                                  Adj R-squared           =   0.0019 
                                                                                                  Root MSE                   =    .49342    
 

Employment Coefficient Std. err.   t p>[t] [95% conf. interval] 

DiD  

Group  

Time 

-cons  

.014451 

.0599983 

-.0114222 

.5231593  

.0087024 

.0071295 

.0082061 

.0067028 

1.66 

 8.42 

-1.39 

78.05 

0.097 

0.000 

0.164 

0.000 

-.0026055   0.315075 

.0460247       .073972 

-.027506      .0046616 

.5100218     .5362967 

 
 

Table 7: Estimation of difference-in-difference using a regression model in differences Robust  

      Linear Regression                                                              Number of Obs       = 155,323 
                                                                                                    F (3,155319)            =      95.91 
                                                                                                    Prob>F                      =   0.0000 
                                                                                                    R-squared                 =   0.0019 
                                                                                                    Root MSE                  =    .49342    

 

Employment 

 

Coefficient 

Robust 

Std. err. 

   

t 

 

p>[t] 

 

[95% conf. interval] 

DiD  

Group  

Time 

-cons  

.014451 

.0599983 

-.0114222 

.5231593  

.0087984 

.0072062 

.0083089 

.006785 

1.64 

 8.33 

-1.37 

77.11 

0.100 

0.000 

0.169 

0.000 

-.0027936      0.316956 

.0458744       .0741223 

-.0277075      .0048631 

.5098608       .5364577 
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Table 8: Estimating the model in levels, with the left-hand-side variable in levels 

 

                          Linear Regression                                           Number of Obs       = 155,323 
                                                                                                    F (3,155319)            =    142.51 
                                                                                                    Prob>F                      =   0.0000 
                                                                                                    R-squared                 =   0.0019 
                                                                                                    Root MSE                  =   .49342    

 

Employment 

 

Coefficient 

Robust 

Std. err. 

   

t 

 

p>[t] 

 

[95% conf. interval] 

Group  

Time 

-cons  

.0599983 

-.0114222 

.5231593  

.0072062 

.0083089 

.006785 

 8.33 

-1.37 

77.11 

0.000 

0.169 

0.000 

 .0458744       .0741223 

-.0277075      .0048631 

.5098608       .5364577 
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Abstract 

 
This paper is about the comparison of capital and liability in the tax system. The results show that 
capital and liability increase tax revenue. The applied methodology stands on the S.M. 
(Sensitivity Method) where the comparison between the capital and liability happens through 
diagrammatic analysis. The mathematical background and the theory of the money cycle specify 
the behavior of these variables. The objective of this work is to reveal the interaction between 
these variables. The scope of the paper is to confirm the behavior of the theory of the Cycle of 
Money considering these variables. 

 
Keywords: cycle of money, sensitivity method, capital, liability. 

 

 

 

 

1. Introduction  

The money cycle counteracts the variables of capital and liability. The quantification 
analysis of the sensitivity of the tax system to the capital and liability is done by the application of 
the S.M. (Sensitivity Method) (Bergh, 2009; Bourdin & Nadou, 2018; Challoumis, 2020d, 2020a, 
2021d; Corti et al., 2020; Ginsburgh & Weber, 2020; Levi, 2021; Ortun et al., 2017; Paes-Sousa et 
al., 2019; Rumayya et al., 2020; Tvaronavičienė et al., 2018; Urwannachotima et al., 2020; Woody 
& Viney, 2017; Παπακωνσταντίνου et al., 2013). The background of this method stands on the 
behavior analysis of mathematical equations. According to bibliography (Challoumis, 2018a, 
2018b, 2023g, 2023b, 2023a, 2023i, 2023c, 2023j, 2023k, 2023d, 2023l, 2023e, 2020a, 2023m, 
2023o, 2024b, 2024c, 2024a, 2020b, 2021b, 2021a, 2022a, 2022b, 2023h, 2023f). The cycle of 
money is the theory where the Q.E. method and also the Sensitivity method have been applied 
(Aitken, 2019; Arai et al., 2018; Biernaski & Silva, 2018; Buonomo et al., 2020; Challoumis, 2018c; 
Diallo et al., 2021; Fernandez & Raine, 2019; Hasselman & Stoker, 2017; Hyeon Sik Seo & 
YoungJun Kim, 2020; Kananen, 2012; Khadzhyradieva et al., 2019; Kroth et al., 2020; Leckel et 
al., 2020; Loayza & Pennings, 2020; Montenegro Martínez et al., 2020; Nielsen et al., 2019; Ruiz 
et al., 2017; Scholvin & Malamud, 2020; Soboleva I.V., 2019; Syukur, 2020; Taub, 2015; 
Ustinovich & Kulikov, 2020; Watanabe et al., 2018). The Sensitivity Method is based on the 
concept of how sensitive is a variable. To achieve this there are two steps: 

https://www.centerprode.com/ojre.html
https://doi.org/10.32591/coas.ojre.0702.02063c
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• It should be defined as the equation that is under examination, according 
to the applied theory. 

• Following the same concept of the Q.E. method it is the case that one 
variable is there in the one case, and the other case is omitted. The basic 
difference between the Sensitivity Method to the Q.E. method is that 
Sensitivity does not use the generator, to produce random values, but there 
is each time a condition that should be satisfied. 

The S.M. (Sensitivity Method) is plausible to be applied using a combination of 
mathematics and programming (Challoumis, 2018c, 2021i, 2022c, 2023p, 2023n, 2023q, 2023r, 
2023u, 2023t, 2023s, 2024e, 2024d, 2021j, 2021e, 2021c, 2021d, 2021g, 2021h, 2021f, 2022d; 
Challoumis & Savic, 2024). The quantification of quality data is the concept of the S.M. (the same 
happens with the Q.E. method, but from a different point of view (Aakre & Rübbelke, 2010; Baker 
et al., 2020; Blundell & Preston, 2019; Bowling et al., 2019; Brownell & Frieden, 2009; J. N. B. 
Campos, 2015; Carattini et al., 2018; Díaz et al., 2020; Fan et al., 2020; Fronzaglia et al., 2019; 
Gocekli & Comertler, 2021; Grabs et al., 2020; Hai, 2016; Liu et al., 2018; Maestre-Andrés et al., 
2019; Marques, 2019; OECD, 2017, 2020; Persson & Tinghög, 2020; Silva et al., 2020; TUTER, 
2020; Wright et al., 2017).” Then, it is plausible to quantify quality data. In our analysis, this 
method is used for clarification of the behavior of the impact factor of the global tax revenue. 

 

2. Literature review 

The impact factor of tax revenues of countries which are tax heaves, 𝑠 according to the 
bibliography (Challoumis, 2018c, 2021j, 2022c, 2023p, 2023n, 2023q, 2023r, 2023u, 2023t, 
2023s, 2024e, 2024d, 2021c, 2024f, 2024g, 2021e, 2021i, 2021d, 2021g, 2021h, 2021f, 2022d; 
Challoumis & Savic, 2024). It is determined as that: 

𝑠 =
𝑘+𝑙

𝑟+𝑐+𝑡+𝑖
          (1) 

Therefore, there are countries that receive the products that are taxed in different 
countries. This allocation of profits between profits and losses permits the enterprises that 
participate in controlled transactions of the transfer pricing activities to maximize their utility. 
But, contemporaneously the tax revenue from a global view has declined. Then, the loss of tax 
income from some countries is more than the profits that make the countries which are tax havens. 
Thereupon, the symbol of 𝑠 the impact factor of tax revenue from a global view, and there are some 
coefficients which are 𝑘, 𝑙, 𝑟, 𝑡, and 𝑐. Thus, the symbol of 𝑘 is about the impact factor of capital, 𝑙 
is the impact factor about the liability of the authorities on the tax system. The interpretation of 
the liability is about how unbalanced it is the tax system. The parameter of r is about the risk, the 
t is about how much trustworthy is the tax system from the view of cost (Arabyan, 2016; Arbel et 
al., 2019; Camous & Gimber, 2018; J. Campos et al., 2019; Chubarova et al., 2020; de A. Dantas 
et al., 2018; de Vasconcelos et al., 2019; Farah, 2011; Goldsztejn et al., 2020b, 2020a; Hartz & 
John, 2009; Herrington, 2015; Islam et al., 2020; Jia et al., 2020; Kartini et al., 2019; Lajas & 
Macário, 2020; Martinez & Rodríguez, 2020; Marume, 2016; Nash et al., 2017; Noland, 2020; 
Peres et al., 2020; Torres & Riaño-Casallas, 2018; Tummers, 2019). The 𝑖 is about the 
requirements of the intangibles (different relation from the intangibles which are proportional to 
capital). The symbols with the “~” are accordingly the same thing but from the view of the 
uncontrolled transactions. Thus, the numerator is proportional to the income of taxes, as the 
investments and the stable tax environments (Acs et al., 2016; Adhikari et al., 2006; Andriansyah 
et al., 2019; Kanthak & Spies, 2018; Korenik & Wegrzyn, 2020; Kreft & Sobel, 2005; Ladvocat & 
Lucas, 2019; Nayak, 2019; Ud Din et al., 2016). On the other hand, the denominator is inverting 
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proportional to the tax income, as the risk, the cost, and the unbalance of taxation cause less tax 
income. Moreover, for 𝑠̃: 

𝑠̃ =
𝑘̃+𝑙

𝑟̃+𝑐̃+𝑡̃+𝑖̃
         (2) 

It is determined the aggregate impact factor of tax revenues, which is symbolized by 𝑠̂, 
and is defined by the next equation: 

𝑠̂ = 𝑠 + 𝑠̃            (3) 

Based on the prior equations it is plausible to proceed to the identification of the 
behavior of the impact factors of tax revenues in the case of tax heavens and the case of the non-
tax heavens. Then, 𝑠 is a factor that allows the comparison between the controlled with the 
uncontrolled transactions. Thence is plausible to have a standalone behavior analysis of controlled 
transactions and a combined behavior analysis between the controlled transactions with the 
uncontrolled transactions. The next section analyzes the impact factor of tax revenues with the 
rest impact factors.”  

This methodology is illustrated below: 

 

Figure 1. S.M. (Sensitivity Method) 

The previous scheme followed the Sensitivity Method to determine the behavior of the 
global tax revenue in the case that the existence of the capital and liability the ideal case that this 
factor is avoided. 

 

3. Results 

The capital and liability are in interaction with the impact factor of tax revenues. In 
this behavioral analysis is determined the model which clarifies the behavior of the impact factor 
of tax revenues with the existence and with the avoidance of the impact factor of tax sensibility 
(Challoumis, 2018e, 2018d, 2022e, 2023y, 2023x, 2023w, 2023v, 2023z, 2024h, 2024l, 2024m, 
2024j, 2019e, 2024k, 2019a, 2019d, 2019c, 2019b, 2020d, 2020c, 2021k). Then, for the 
application of the Sensitivity Method: 

𝑡 > 𝑙 > 𝑖 > 𝑟 > 𝑘 > 𝑐        (4) 

Therefore, it is plausible to proceed to a quantity analysis using equations (1), (2), and 
(4). Therefore, applying the Sensitivity method and choosing the appropriate magnitudes for the 
coefficient: 

 

 

 

Cycle of 
money

Sensitivity 
method

Capital and 

Liability 
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Table 1. Compiling coefficients 

Factors Values of s Values of s’ 
k 0,4   - 
i 0.6 0.6 
l 0.7   - 
r 0.5 0.5 
c 0.3 0.3 
t 0.8 0.8 
fs <0.3 <0.3 
fi <0.3 <0.3 

The prior table presents the data that are under examination to be able to compile the 
model and confirm that the impact factor of capital and liability increase the tax revenue 
(Challoumis, 2018e, 2018f, 2020d, 2020c, 2021k, 2023v, 2023y, 2023x, 2023aa, 2023ab, 2023ah, 
2023ad, 2018d, 2023w, 2023z, 2023ae, 2023af, 2023ag, 2023ac, 2024m, 2024k, 2024h, 2024j, 
2019b, 2024l, 2024n, 2024o, 2024p, 2019f, 2019d, 2019e, 2019a, 2019g, 2019c).  

Therefore, using the Sensitivity Method: 

 

Figure 2. Application of S.M. 

In logarithmic forms, the red line is about the case that there doesn’t exist liability, and 
the blue line is the case that there does exist capital. The green line is the case that there are all the 
variables. It is confirmed by the theoretical background of the theory of the money cycle (or the 
theory of the cycle of money). 

 

4. Conclusions 

This paper examined the case of capital and liability and how interact with global tax 
revenue. Then the companies that participate in controlled transactions prefer as expected the tax 
environments that have unstable law rules and insecure economies. This has an impact on the 
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companies that participate in controlled transactions to be increased in numbers because that way 
can allocate their profits and losses better. Then, the capital increase could rapidly increase the 
tax revenue. Simultaneously the increase of liability increases the tax revenue. Then, the increase 
of these variables makes an ideal case for the money cycle. 
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Abstract 

 
The government of Nepal has allocated substantial funds to key Ministries with the aim of 
promoting economic development, primarily focusing on education, health, agriculture, and 
transportation sectors. Despite these increased expenditures, there is ongoing debate regarding 
the actual effect of government spending on economic growth. This research critically analyzes 
the effects of major government capital expenditure on economic growth in Nepal, specifically 
examining public spending in education, health, agriculture, and transportation. The study 
objectives include assessing how public capital expenditure in these sectors influences economic 
growth in Nepal. Using a causal relationship approach, the study utilizes secondary data obtained 
from the Ministry of Finance and Central Bureau of Statistics covering the period from fiscal year 
1990/91 to 2021/22. The research formulated four hypotheses, including one suggesting that 
increased expenditure does not lead to higher Real Gross Domestic Product (RGDP). 
Methodologically, the study employs the Johansen cointegration test and Error Correction 
Method (ECM) to analyze the relationships among variables. Prior to analysis, the data 
underwent stationarity tests and necessary preprocessing for accuracy. The findings, based on 
short-run and long-run relationships identified through three cointegrating equations, indicate 
that expenditure on health, agriculture, and transportation significantly and positively correlates 
with RGDP at the 5% significance level. However, expenditures on education were found to be 
statistically insignificant in their effect on RGDP. Furthermore, the study reveals a positive and 
significant relationship between expenditure on agriculture and education. As a result, the study 
recommends that the government consider increasing allocations to health, agriculture, and 
transportation sectors to foster economic growth effectively. In conclusion, the research 
underscores the importance of targeted public capital expenditure in specific sectors to achieve 
sustainable economic growth in Nepal, highlighting nuances in the effect of government spending 
across different domains. 

 
Keywords: education, health, agriculture, transportation, economic growth (RGDP). 

 

1. Introduction  

Every financial system strives to maintain employment, stable expenses, and rapid pr
ofits, even when ensuring a balanced role, encouraging commercial enterprise freedom, assembli
ng societal desires, promoting equitable wealth distribution, supporting new ventures, and priori
tizing critical sectors.Governments throughout the world are boosting expenditures to achieve th
ose objectives, investing in energy, healthcare, education, and business growth to strengthen the 
economy (Ogar et al., 2019). Investing in capital is critical to the long-term growth of a country’s 
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economy. However, managing and appropriately allocating capital prices every fiscal 12 months 
to achieve financial growth is difficult. As a rule of thumb, government spending — especially on 
capital projects — counts for the stability of the financial system. This approach aligns with the 
Keynesian economic theory, which holds that extra government expenditure increases demand 
normally and for this reason propels economic growth. Post-Keynesian economists contend, that 
more government expenditure, specifically on capital projects, can exacerbate monetary 
instability and in the end reason recessions. Wagner’s rule of growing expenditure, however, 
contends that government spending outcomes from economic improvement as opposed to causes 
it. Government spending legal guidelines are critical for stimulating a financial boom due to the 
fact they hold stability between the country’s sales and expenses (Al-Sharif & Bino, 2019). 
Policymakers have long debated whether government growth fosters or impedes economic 
advancement. Proponents of stronger government regard government projects, such as education 
and infrastructure, as critical “public goods.” They also claim that higher government spending 
may boost economic growth by putting money into people’s pockets. Proponents of smaller 
government argue that it is overly large and that increased expenditure hinders economic progress 
by diverting resources from the productive sector to the government, which spends them 
inefficiently (Modebe et al., 2012). Government expenditure and economic growth are two critical 
issues that have been central to studies in public finance. Their significance is linked to the 
important role of government spending in regulating the economy (Musa et al., 2020). To alleviate 
poverty, the government aims to promote economic development through capital expenditure, 
focusing on infrastructure projects like electricity, roads, railways, and educational and healthcare 
facilities. This strategy aims to enhance economic growth nationwide. Scholars debate the effect 
of government expenditure on economic growth: proponents suggest that investing in 
infrastructure, health, and education can boost productivity and output, while neoclassical 
theorists argue that increased capital spending could hinder economic performance by 
necessitating tax hikes or borrowing, potentially slowing aggregate economic activity (Amarchi & 
Chizoba, 2024). Effective public expenditure plays a crucial role in the sustainable economic and 
social development of the country. It can be divided into capital and recurrent expenditures of the 
nation. The overall economy of a nation depends on the capital and recurrent expenditures of the 
government in that country. From this, the amount of expenditure mentioned in the budget is 
invested in capital construction, and how much money can be found in the function of such 
capital? Overall national capital formation increases from spending on capital expenditures and 
increases in recurrent expenditures. In this regard, the sixteenth three-year plan for the nation 
has been ready for implementation by preparing the goal of raising the country to the level of a 
middle-income country by 2030 with the aim of the nation's sustainable development. Capital 
expenditure fell short of the government’s aim, while recurring expenditure rises year after year; 
thus, development initiatives appear to have a direct effect. However, the Nepalese government's 
approved capital expenditure has not been spent properly. Different unreported statistics revealed 
that one-third of the overall authorized capital expenditure is not spent at the conclusion of each 
fiscal year. Effective capital expenditure helps the government, private sector, or society increase 
investment through sustainable development and will support maintaining high economic growth. 
Government capital expenditures need to be increased due to the overall development and 
prosperity of the nation, which helps reduce foreign aid and the circulation of internal resources. 
Especially the sixteenth periodic plan, which is focused on the capacity of taxation, the importance 
of capital expenditure, receiving foreign aid, and its effective utilization. 

Nepal’s capital expenditure status highlights various key trends and challenges. Over 
the past eleven months of the current fiscal year 2023/24, only 44.3% of the allocated capital 
expenditure budget has been utilized. Out of the total NPR 1,751 billion allocated for government 
expenditure, NPR 302 billion was designated for capital expenditure and NPR 307 billion for 
financing expenditure. Historically, actual spending in Nepal has often fallen short of 
expectations, primarily due to issues such as bureaucratic delays, insufficient project readiness, 
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inefficient procurement processes, and frequent political interference. Over the past decade, only 
about 71% of the budgeted allocations have been disbursed, indicating inefficiencies in project 
implementation and budget execution. Recent efforts to enhance capital expenditure include 
reforms in the project approval process, improved planning and monitoring mechanisms, and 
amendments to the Public Procurement Act to streamline procedures. These initiatives aim to 
increase the efficiency and effectiveness of capital spending, which is crucial for addressing 
significant infrastructure deficits in sectors like energy, transport, and water supply. 

Chart 1. Trend line of capital expenditure variables and Real Gross Domestic Product 

 

Figure 1. Conceptual frameworks of capital expenditure and economic growth 

Independent Variables              Dependent Variables 

 

 

 

 

 

 

 

The figure 1 shows that the capital expenditure variables influence the economic 
growth. The RGDP growth in Nepal is influenced by various factors, particularly public spending 
components. The interaction among the primary determinants of economic growth, namely public 
capital spending on education, health, agriculture, and transportation, is depicted above. 
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1.1 Research questions 

1. What is the nature and trend of capital expenditure and economic growth 
in Nepal? 

2. Is there effect of capital educational expenditure on economic growth in 
Nepal? 

3. Is there effect of capital health expenditure on economic growth in Nepal? 

4. Is there effect of capital agriculture expenditure on economic growth in 
Nepal? 

5. Is there effect of capital transportation expenditure on economic growth 
in Nepal? 

 

1.2 Objectives 

1. To assess the nature and trend of capital expenditure and economic 
growth in Nepal. 

2. To examine the effect of capital educational expenditure on economic 
growth in Nepal. 

3. To analyze the effect of capital health expenditure on economic growth in 
Nepal. 

4. To reveal that the capital agriculture expenditure on economic growth in 
Nepal. 

5. To examine the effect of capital transportation expenditure on economic 
growth in Nepal.  

 

1.3 Hypothesis 

1. H1: Capital expenditure on education has a significantly positive effect on 
RGDP growth. 

2. H1: Capital expenditure on health has a significant positive effect on 
RGDP growth. 

3. H1: Capital expenditure on agriculture has a significant positive effect on 
RGDP growth. 

4. H1: Capital expenditure on transportation has a significant positive effect 
on RGDP growth. 

 

2. Literature review and theoretical foundation 

2.1 Theoretical review  

Classical economists express the view that interference of governments in the economy 
does more harm than good, hence they give their prescription that most of the economic activities 
should be left to the private sector whose summary was given by Adam Smith in his Wealth of 
Nations in 1776. In Smith’s one of magnum opus, he propagated a system of economic laissez-
faire that takes the profit motive as its engine. Closely related to this is the fact that classical 
economists such as Ricardo and Smith held high government spending as a recipe for low 
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economic development. According to classical economic theory, government expenditure is not a 
big driving force and minimal interference from government side is needed in a market economy. 
The principle behind this dichotomy is based on the idea that any change in money supply 
promptly affects all prices denominated in money without changing levels of real variables such 
as GDP and employment; this condition is also known as monetary neutrality. Classical 
economists were followers of free markets “invisible hand” trust and support minimum state 
intervention since they believed too much governance will slow down economic development 
(Thapa, 2018). The main proponents of endogenous growth theory are Paul Romer and Robert 
Lucas (1990). This theory emphasizes that for productivity to increase, the labor force must be 
continuously supplied with more resources, which include physical capital, human capital, and 
knowledge capital (technology). Thus, growth is driven by the accumulation of these factors of 
production, which in turn results from private sector investment. Consequently, the only way a 
government can influence long-term economic growth is through its effect on investment in 
capital, education, and research and development. This approach underscores that improved 
education, as well as any training or research that enhances human knowledge, is essential for 
achieving economic growth (Maingi, 2017). Peacock and Wiseman’s study stands out as one of the 
most famous time-series studies in public finance. Their approach was based on the political 
theory of public decision-making, that governments tend to increase spending when citizens do 
not want higher taxes, and stressed the need for governments to comply with the wishes of their 
citizens. Taxes were viewed as a constraint on government spending, where economic growth 
would generally increase tax revenues on a stronger tax base, causing public spending to increase 
slowly, but that way this increase may deviate from what individuals perceive to be a better level 
of public spending than internal tax financing. This progressive increase in public debt will be 
canceled in times of major social upheaval, such as war, famine, or major disaster. These times 
created the need for substantial increases in public spending and led governments to raise taxes, 
which, although reluctant, were seen as socially acceptable in times of crisis — a thing that Peacock 
and Wiseman called the “displacement effect.” They note that war financing often involves 
borrowing beyond the taxable capacity of states as well as subsequent debt payments. 
Furthermore, they provided the “unequal effects” of increased social awareness of social issues 
during times of violence, prompting governments to expand their roles to address these concerns 
because public tolerance of taxes did not return to pre-crisis levels (Taiwo & Taiwo, 2011). The 
German economist Ernst Engel, writing at the same time as Adolf Wagner in the 19th century, 
proved that consumer spending patterns change as family income rises. Over a century ago, it was 
noted that as family income increases, a smaller portion is allocated toward certain needs, such as 
work clothes. Most of the shares are allocated to other products, such as jewelry. Increases in 
average income can lead to small changes in the consumption of economic resources. 
Infrastructure investments such as roads, ports, electricity installations, and water supply 
infrastructure are critical in the early stages of national development, but as the economy 
progresses, public sector subsidies are predicted to decline because capital formation will decline 
over time. Engel's findings, commonly referred to as the declining share of food waste, compare 
private spending patterns with national spending patterns (Taiwo & Taiwo, 2011). Peacock and 
Wiseman were the first to propose this hypothesis in their study of expenditure in the public sector 
in the UK. They put forward that short-run social shocks combined with lack of funding are the 
main causes of an increase in public expenditures which then must be financed by higher taxes - 
this phenomenon is known as a displacement effect. The contrast between inadequate revenue 
and social productive spending for government activities brings about what can be called the 
inspection effect. People’s adaptation to higher tax imposition levels for necessary public spending 
is named tax tolerance. Growing public expenditure is backed by various macro factors like 
population growth, urbanization, administrative requirements and welfare roles among others as 
well as meso factors like price inflation which increases the cost of providing public 
services/agencies (Okere et al., 2010). Sharma and Bista (2072) identified several drivers behind 
the increasing government expenditure in developing countries. These include expanding state 
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activities, promoting economic development, enhancing social security, nationalizing industries, 
investing in agriculture, managing inflation, bolstering defense spending, facilitating 
urbanization, evolving public perceptions of government responsibilities, supporting economic 
growth, addressing population growth, managing inflationary pressures, improving living 
standards, and managing the costs associated with democratic governance. These factors 
collectively contribute to the upward trend in government spending in these nations. Keynes 
(1936) introduced the government spending to create jobs and utilize underemployed capital 
during recessions with high unemployment. His theory suggests that government spending is 
necessary to boost economic output and promote growth.  

 

2.2 Empirical review  

Landau (1983) study explored the relationship between total investment in education 
and economic growth. Regression results revealed three key findings: Firstly, higher government 
expenditure coupled with low investment in education was associated with slower growth in low-
income countries. Secondly, two other factors exhibited stronger correlations with government 
expenditure and investment in education than with low income itself. Cooray (2009) investigated 
the government’s role in economic growth by expanding the neoclassical production function to 
include two dimensions of government: size and quality. The model incorporated government 
expenditure as a measure of size and governance as a measure of quality, and it was tested across 
a cross-section of 71 economies. Estimations were also conducted based on income distribution 
within the sample. Empirical findings indicated that both the size and quality of government play 
significant roles in economic growth. The study concluded that enhancing governance capacity is 
crucial for improving growth performance in the examined countries, emphasizing the importance 
of investing in governance to foster economic development. 

Ebong et al. (2016) explained the effect of government capital expenditure on 
economic growth in Nigeria between 1970 and 2012. A multiple regression model was utilized to 
demonstrate the relationships among capital expenditures on agriculture, education, health, 
economic infrastructure, and economic growth. The study concluded that both the short-run and 
long-run effects of capital expenditures had differential effects on economic growth. One of the 
variables, agriculture, didn’t exert any significant effect on growth in either the short run or the 
long run. Similarly, capital expenditure on education had a positive relationship with economic 
growth, while capital expenditure on health had a negative relationship. Furthermore, capital 
expenditure on human capital development through the social service sector tended to boost 
economic growth, unlike that of agriculture. Capital spending on agriculture must be increased to 
enhance the quality and long-term growth of Nigeria’s agricultural industry. The agriculture 
industry offers several opportunities and makes important contributions to the entire economy. 
As it has been mentioned earlier, despite having a positive direction, the coefficient of government 
capital expenditure was statistically insignificant to explain the growth of the Nigerian economy. 
Further, from the analysis there, it was established that the government fiscal deficit was not a 
significant growth inhibitor for the Nigerian economy (Ogar et al., 2019). Ahuja and Pandit (2020) 
examined the relationship between public expenditure and economic growth using a more 
extensive panel data set covering 59 countries from 1990 to 2019. Our empirical results confirmed 
the unidirectional causality between economic growth and government expenditure, where the 
causation ran from public spending to GDP growth. The results largely supported the Keynesian 
framework, which asserted the importance of government expenditure in stimulating economic 
growth. Furthermore, the analysis revealed that after considering all control variables, such as 
trade accessibility, investment, and inflation, public spending positively affected economic 
growth. Regarding control variables, it was found that investment had a significant and positive 
impact on economic growth. Evidence from the regression estimates further displayed that trade 
openness encouraged development in developing countries. However, population growth and 
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unemployment had a detrimental effect on economic growth. Waweru (2021) revealed how 
government capital expenditure contributes to economic growth in East African countries. The 
purpose of this study was to determine the influence of public capital investment on economic 
development in East African nations using panel data sets. The findings of the study show that 
capital spending has a strong beneficial influence on East African economic growth. It also 
proposed that in East African countries, increasing government spending on capital expenditures 
to accelerate economic growth would be desirable while dedicating less money to recurrent 
programs. Modebe et al. (2012) investigated the impact of recurring and capital expenditures on 
Nigeria’s economic growth from 1987 to 2010. A three-variable multiple regression equation was 
applied, with recurring and capital expenditure as independent variables and GDP growth as the 
dependent variable. The study indicated that recurring government expenditure had a positive 
and insignificant influence on economic growth, whereas capital expenditure had a negative and 
insignificant impact on growth. Njoku et al. (2014) investigated the relationship between Nigeria’s 
capital expenditure and the growth of its manufacturing sector from 1971 to 2012. The study used 
the Ordinary Least Squares (OLS) method to examine the relationship between capital 
expenditure and manufacturing Gross Domestic Product (GDP). Manufacturing GDP was treated 
as the dependent variable, while independent variables included exchange rate, interest rate, 
political stability (as a dummy variable), recurrent expenditure, money supply, index of energy 
consumption, credit to the private sector, degree of openness, and the rate of GDP growth. All 
variables used in the study were integrated of order one, except for political stability which was 
represented as a dummy variable. The results indicated a positive relationship between the rate of 
GDP growth, capital expenditure, money supply, economic openness, recurrent expenditure, and 
manufacturing output in Nigeria. In light of these findings, the paper recommended several 
measures. Firstly, it suggested increasing capital expenditure while reducing recurrent 
expenditure. Secondly, it emphasized the importance of managing government funds effectively 
to enhance the nation’s production capacity and accelerate economic growth. Nkechukwu et al. 
(2013) analyzed a part and adding up the effects of separated capital expenditure on economic 
growth in Nigeria, this study adopted the cross-sectional data collected from 1981 to 2013 
annually. It targeted capital expenditure in the social overhead in the areas of education, health, 
and agriculture and road construction in order to predict the level of economic growth. To confirm 
cause-effect relationship between these variables, Granger- causality tests were executed. This 
means that, in the long-run, economic growth depended on capital expenditure for education and 
for road construction. On the other hand, when it came to capital expenditure in agriculture and 
health, OLS revealed that economic growth had a long-run negative association. Finally, the 
results also revealed evidence of one-way causality from economic growth exciting capital 
expenditure on agriculture and road construction and from capital expenditure on education and 
health in to economic growth only. This put the adjusted 𝑟2 at 33% which shows that a 
considerable proportion of the fluctuations in economic growth in Nigeria is still unaccountable 
by Capital expenditure. The debate over the relationship between government expenditure and 
economic growth has persisted for decades without clear consensus. This paper contributes 
further evidence on this relationship using the case of Malaysia. The study disaggregates 
government expenditure into operating and development expenditures, while also classifying 
expenditures by sector. The analysis employs the Ordinary Least Squares (OLS) technique to 
examine the fixed effects of government expenditure on economic growth over the past 45 years, 
from 1970 to 2014. The findings indicate a negative correlation between government expenditure 
and economic growth in Malaysia during this period. Specifically, the classification of government 
expenditure reveals that only expenditures in the housing sector and development expenditure 
significantly contributed to lower economic (Hasnul, 2015). Usman and Agbede (2015) 
investigated the relationship between government expenditure and economic growth in Nigeria 
using a co-integration and error correction model for the period 1970-2010. Time-series data 
sourced from the Central Bank of Nigeria was employed for the analysis. The results of the 
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Augmented Dickey-Fuller (ADF) unit root test indicated that all variables included in the model 
were non-stationary at their levels but integrated of order one, I (1). In the long run, the analysis 
revealed a positive and significant linear relationship between the two categories of government 
expenditure (capital and recurrent) and economic growth, measured by real GDP. However, in the 
short run, economic growth exhibited a positive and significant linear relationship with recurrent 
expenditure, while it showed a negative but significant relationship with capital expenditure. 
Further analysis using the Pairwise Granger Causality test within a Vector Error Correction Model 
indicated a unidirectional causality, where economic growth Granger-caused capital expenditure 
and recurrent expenditure Granger-caused economic growth. Additionally, bi-directional 
causality was observed between capital expenditure and recurrent expenditure. Based on these 
findings, the study recommended the importance of stimulating economic growth by allocating an 
appropriate proportion of government expenditure to capital expenditure in the national budget. 

Significant relationship between government expenditure and economic growth in 
Nigeria. Consequently, the study recommends implementing fiscal discipline in government 
expenditures and establishing structural mechanisms to monitor capital spending rigorously. 
These measures are proposed to enhance the nation’s human and social capital, fostering 
sustainable economic growth (Oyediran et al., 2016).  

To evaluate the relationship between public expenditure on education and human 
capital on economic growth in Honduras from 1990 to 2020, the instrumental variables (IV) 
method was used, incorporating components of public spending on education and human capital, 
along with a set of control variables. The time series data were extracted from the World Bank 
online databases. The results showed that there was no correlation between public expenditure on 
education and economic growth. They also suggested that human capital was not contributing to 
economic growth, indicating that human capital accumulation was not fully developing. Finally, 
the control variables considered key by the literature and essential for social and economic 
development were found to be hindering sustained economic growth. Thus, the government and 
the population faced enormous challenges to overcome (Juan, 2022). 

Thapa (2018) examined over the study period, government capital expenditure in 
Nepal exhibited an increasing trend but with occasional decreases in fiscal years like 1986, 1990, 
1992, and others. Short-term effects of government capital expenditure on economic growth were 
negative due to reduced private investment, but long-term effects were positive, especially when 
funding projects with higher social returns than private investments. Despite occasional declines, 
real GDP showed steady growth, interrupted by decreases in years like 1977 and 1998, attributed 
to social movements. There was a positive relationship between real government capital 
expenditure, gross fixed capital formation, and government revenue, whereas real gross national 
saving showed an insignificant or negative relationship with real GDP. The study also found no 
Granger causality between government capital expenditure and GDP growth. Okonkwo et al., 
(2023) the study concluded that public expenditure aims to provide public amenities and 
distribute resources among citizens. Government spending in Nigeria encompasses consumption, 
transfers, and interest payments, with capital and recurrent expenditure being predominant. 
These are further categorized into administration, social and community services, economic 
services, and transfers. Recurrent expenditure, unlike capital spending, does not create future 
assets or reduce government liabilities, covering pensions, debt interest, subsidies, and salaries. 
This study scientifically examines the impact of disaggregated government capital expenditure 
(administration, social and community services, economic services, transfers, and government 
deficit) on Nigeria’s economic growth rate from 1981 to 2021, including an evaluation of post-
pandemic expenditure in 2021. Secondary data from the CBN statistical bulletin, 2021, were 
analyzed using the autoregressive distributed lag model due to mixed order of integration among 
variables. The bounds test revealed a long-term relationship between the variables, while the error 
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correction model indicated a strong, positive association between administrative and economic 
services expenditure and Nigeria’s economic growth rate. 

 

3. Data and methodology of analysis 

It is pertinent to use a descriptive design that focused on the government expenditure 
and economic growth of Nepal. To test the hypothesis an empirical econometric method was 
adopted fetching time series data from the just-released economic survey of the Ministry of 
Finance. Hypotheses were used to state the perceived causality between the announced research 
variables, and the Vector Error Correction Method was used to state the relation between them, 
as they were perceived to be in causation. The study has employed descriptive and analytical 
research designs. To examine the relationship between the variables of capital expenditure and 
economic growth, analytical research design is used. The study covers the 32 years’ time period 
between the fiscal year 1990/91 to 2021/22 for the purpose of testing causality between various 
capital expenditure indicators and growth variables. This research used time series analysis based 
on census survey of 32 years period between 2010/11 to 2021/22.  

 

3.1 Augmented Dickey Fuller (ADF) Test 

There are several approaches for determining the unit root in time series data. This 
article uses the ADF test for the purpose. Because of its resilience and ability to eliminate 
autocorrelation from the model, the ADF is a better strategy for determining whether or not time 
series data sets are stable. The ADF Test may cause an issue with autocorrelation. Dickey Fuller 
devised the Augmented Dickey Fuller Test to address the problem of autocorrelation. 

Dickey Fuller Models: 

 

First model equation (1) has intercept only, second model equation (2) have both trend 
and intercept and third model equation (3) has no trend and no intercept. 

These entire three models come to same decision all the time whether our variable y 
has unit root or not. To check, we set the following hypothesis: 

Null Hypothesis (𝐻0): Variable y is not stationary or got unit root. 

Alternative Hypothesis (𝐻1): Variable Y is stationary or doesn’t have unit root. 

To make the variable stationary, we should go for first differencing. 

The following equations (4) and (5) the series of interest is 𝑍𝑡. The symbol Δ indicates 
the first difference of the series 𝑍𝑡, t in equation (2) is a time trend, and j is the number of lagged 
variables that are used to ensure the error term e is white noise. The optimal number of lags can 
be determined by various ways, for the purpose of this paper it is found by using the Akaike 
Information Criterion (AIC) for the significance of the estimated coefficients of these lagged 
variables. 
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Where, j is the number of lags. The ADF techniques tests the null hypothesis 𝜋i=0, 
against the alternative hypothesis 𝜋i<0. Rejection of the null hypothesis is an indication that the 
series Zt is stationary. In equation (1) the alternative hypothesis indicates the series is a mean-
stationary and in equation (2) it indicates the series is a trend stationary (Thapa, 2018). 

 

3.2 Cointegration Test 

Once variables have been classified as integrated of order I(0), I(1), I(2), etc., it 
becomes possible to establish models that yield stationary relationships among these variables, 
facilitating standard inference. The essential criterion for achieving stationarity among 
nonstationary variables is referred to as cointegration. Testing for cointegration is a necessary step 
to empirically verify meaningful relationships in modeling. Cointegration is an econometric 
concept that suggests the presence of a stable long-term relationship among economic time series. 
When two or more series are individually nonstationary but a linear combination of them is 
stationary, they are considered cointegrated (Wei, 2006). If variables exhibit different trend 
processes, they cannot maintain a fixed long-run relationship with each other. Consequently, 
modeling the long-run becomes problematic, and conventional inferential methods based on 
standard distributions may not be valid. If cointegration is not found, it is advisable to continue 
working with variables in their differenced forms instead (Bo Sjo, 2008). 

 

3.3 The Johansen Test of Cointegration 

The Johansen test is considered the superior test for cointegration due to its desirable 
statistical properties. However, its weakness lies in its reliance on asymptotic properties, making 
it sensitive to specification errors in limited samples. Ultimately, some degree of judgment, 
combined with economic and statistical model building, is necessary. 

The empirical VAR (Vector Autoregression) is formulated with lags and dummy 
variables to ensure that the residuals become a white noise process. A well-specified model is more 
demanding compared to an ARIMA model. We test for all components in the residual process 
because the critical values are determined based on a normal distribution of the residuals. 
Typically, we assume that the system is integrated of order one (I(1)). If there are indications of 
I(2) variables, we will transform them to I(1) before establishing the VAR. By using the difference 
operator Δ = 1 − L, or L = 1 − Δ, the VAR in levels can be transformed into a vector error correction 
model (VECM). 

 

Where βi\beta_iβis and Π\PiΠ are matrices of variables. The lag length in the VAR is 
kkk lags on each variable. After transforming the model using L=1−ΔL = 1 - \DeltaL=1−Δ, we 'lose' 
one lag at the end, resulting in k−1k - 1k−1 lags in the VECM. 
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The number of cointegrating vectors corresponds to the number of stationary relationships in the 
Π-matrix. If there is no cointegration, all rows in Π must be zero. If there are stationary 
combinations or stationary variables in Π, then some parameters in the matrix will be non-zero. 
To address this, we can use a mathematical technique: the rank of the Π-matrix determines the 
number of independent rows in Π and, therefore, the number of cointegrating vectors. The rank 
of Π is given by the number of significant eigenvalues found in Π ̂ Π^. Each significant eigenvalue 
represents a stationary relationship. Under the null hypothesis of {x}t∼I(d)\{x\}_t \sim I(d){x}t
∼I(d), with d>1d > 1d>1, the test statistic for determining the significance of the eigenvalues is 
non-standard and must be simulated. Johansen originally derived two tests for this purpose: the 
Maximum Eigenvalue Test and the Trace Test. 

 

3.3 CUSUM Test 

The CUSUM test utilizes a plot of the cumulative sum of recursive residuals to detect 
structural breaks in data. When this cumulative sum exceeds a critical threshold, it indicates a 
significant change in the underlying structure at the point where the sum begins to deviate towards 
this threshold. The CUSUM test operates with the following formulas: 

 

Where k is the minimum sample size for which we can fit the model.  

 

3.4 CUSUMSQ Test 

The CUSUM-OF-SQUARES test, akin to the CUSUM test, tracks the cumulative sum 
of squared recursive residuals, normalized by the total sum of these squared residuals across all 
observations. The CUSUMSQ, as the second test statistic, utilizes cumulative sums of squared 
residuals to detect structural changes in the data. 

 

The CUSUM of Squares test evaluates departures from an expected value line, which 
typically trends towards zero at T=k. It assesses the significance of these departures by comparing 
them to parallel lines drawn above and below the expected value line at a distance cs. This critical 
distance cs depends on the sample size T−k and the chosen significance level α\alpha. The CUSUM 
of Squares test generates a plot of Vt, with a pair of 5 percent critical lines. Similar to the CUSUM 
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test, if the plot moves outside these critical lines, it indicates instability in the parameter or 
variance being tested. 

 

3.5 Granger Causality Test 

Granger causality is a statistical concept that defines causality based on the ability to 
predict future values. If a variable X1 “Granger-causes” another variable X2, it means that past 
values of X1 provide information that improves the prediction of X2, beyond the information 
already contained in the past values of X2 alone. This concept was introduced by Clive Granger in 
1969 and is mathematically formulated using linear regression models for stochastic processes. 
Granger causality is typically tested within the framework of linear regression models. For 
example, consider a bivariate linear autoregressive model involving two variables, X1 and X2: 

X1,t=a0+∑i=1paiX1,t−i+∑j=1qbjX2,t−j+ϵ1,t 

X2,t=c0+∑k=1pckX2,t−k+∑l=1qdlX1,t−l+ϵ2,t 

In the context where k represents the maximum number of lagged observations 
included in the model, matrix AAA contains coefficients that represent the influence of each lagged 
observation on the predicted values of X1(t) and X2(t). The terms ϵ1 and ϵ2  denote residuals 
(prediction errors) for each respective time series. If the variance of ϵ1 (or ϵ2) decreases due to the 
inclusion of terms from X2 (or X1) in the first (or second) equation, it implies that X2 (or X1) 
Granger-causes X1 (or X2). Specifically, X2 Granger-causes X1 if the coefficients in A12collectively 
differ significantly from zero. This hypothesis can be tested using an F-test where the null 
hypothesis is A12=0, assuming covariance stationary for X1 and X2. The strength of a Granger 
causality effect can be quantified by the natural logarithm of the corresponding F-statistic 
(Geweke, 1982). Additionally, model selection criteria such as the Bayesian Information Criterion 
(BIC, (Schwartz, 1978)) or the Akaike Information Criterion.  

 

3.6 Normality Test 

According to the Jarque-Bera test, the Jarque-Bera statistic is less than the probability 
threshold, indicating that our data is not normally distributed. However, the Central Limit 
Theorem states that when the number of observations exceeds thirty, we can conclude that our 
data is approximately normally distributed.  

 

3.7 Homoscedasticity Test 

Homoscedasticity refers to the assumption in regression analysis that the variance of 
the residuals (errors) remains constant across all levels of the independent variables. This 
assumption is crucial because heteroscedasticity, the presence of non-constant variance, can lead 
to inefficient estimates and affect the validity of statistical tests, leading to misleading conclusions. 
To ensure the robustness of a regression model, it is essential to test for homoscedasticity before 
proceeding with multiple regression analysis. A common way to check for homoscedasticity is 
through visual inspection of residual plots. By plotting the residuals against the fitted values 
(predicted values), one can visually assess whether the variance of the residuals remains constant. 
In a plot where homoscedasticity is present, the residuals will scatter randomly around the 
horizontal axis with no apparent pattern. If the plot reveals a funnel shape (either widening or 
narrowing) or any systematic pattern, it suggests heteroscedasticity. While visual methods are 
helpful for an initial assessment, they are subjective and can be supplemented with formal 
statistical tests for a more rigorous evaluation. 
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The Breusch-Pagan test is a widely used formal statistical test for detecting 
heteroscedasticity. It involves regressing the squared residuals from the original regression model 
on the independent variables. The test statistic, calculated as n×R2n \times R^2n×R2 (where nnn 
is the sample size and R2R^2R2 is the coefficient of determination from the auxiliary regression), 
follows a chi-square distribution with degrees of freedom equal to the number of independent 
variables. A significant test statistic (low p-value) indicates the presence of heteroscedasticity, 
suggesting that the variance of the residuals is not constant. White’s test is another robust method 
for detecting heteroscedasticity. It is more general than the Breusch-Pagan test as it does not rely 
on the assumption that heteroscedasticity is a function of the independent variables. Instead, it 
involves regressing the squared residuals on the independent variables, their squares, and cross-
products. Similar to the Breusch-Pagan test, the test statistic follows a chi-square distribution, and 
a significant result indicates heteroscedasticity. White’s test is particularly useful because it can 
detect more complex forms of heteroscedasticity. Testing for homoscedasticity is a crucial step in 
regression analysis to ensure the reliability of the model's estimates and the validity of statistical 
inferences. Visual methods like residual plots provide an initial check, while formal statistical tests 
like the Breusch-Pagan and White’s tests offer a more rigorous assessment. By identifying and 
addressing heteroscedasticity, researchers can improve the accuracy and efficiency of their 
regression models, leading to more credible and robust conclusions. 

 

3.8 Multicolinearity Test 

Multicollinearity is a statistical phenomenon observed when two or more predictor 
variables in a multiple regression model are highly correlated, providing redundant information 
about the response variable. This redundancy implies that one predictor variable can be accurately 
predicted from others with a significant degree of accuracy. In such cases, the coefficient estimates 
in the regression model may fluctuate unpredictably in response to minor changes in the model or 
data. 

To detect multicollinearity, Variance Inflation Factors (VIF) and Klein Lawrence R's 
rule of thumb are commonly used. The VIF measures how much the variance of a regression 
coefficient is inflated due to multicollinearity. Higher VIF values indicate stronger 
multicollinearity. Klein Lawrence R's rule of thumb suggests that smaller tolerance values indicate 
greater multicollinearity. Tolerance is computed as 1−Ri21 - R_i^21−Ri2, where Ri2R_i^2Ri2 
represents the R2R^2R2 value from regressing one predictor variable against all others. 

In practice, researchers often conduct auxiliary regressions of each independent 
variable against the remaining explanatory variables to obtain R2R^2R2 values and compute 
tolerance to assess the degree of multicollinearity present in the regression model. 

 

3.9 Test of Parameters Stability  

To assess the stability of both the long-run parameters and short-run movements in 
the estimated equations, the research relies on cumulative sum of recursive residuals (CUSUM) 
and cumulative sum of squares of recursive residuals (CUSUMSQ) tests. These tests are applied 
to the residuals of the Error Correction Model (ECM). Here’s how the hypothesis of stability testing 
is framed: 

Hypothesis of Stability Testing 

Null Hypothesis (H0): Parameters are stable over time. 
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This implies that there are no significant structural changes in the coefficients of the 
regression model, indicating stability in the long-run relationships and short-run dynamics 
captured by the model. Alternative Hypothesis (H1): Parameters are not stable over time. 

This suggests that there are significant structural changes in the coefficients of the 
regression model, indicating instability in the long-run relationships and short-run dynamics. 

In summary, the research relies on CUSUM and CUSUMSQ tests to examine the 
stability of parameters in the estimated equations, particularly focusing on the residuals from the 
ECM. These tests provide insights into whether the relationships captured by the model remain 
stable over time or if there are structural changes that require further investigation or model 
refinement. 

 

4. Empirical analysis 

Table 1. Summary of descriptive statistics 

  LOG_AGRI... LOG_EDUC... LOG_HEALTH LOG_REAL... LOG_REAL... 

Mean 2.908928 1.917057 2.252303 5.084089 2.900449 

Median 2.825475 2.183946 2.322477 5.07671 2.73924 

Maximum 3.583426 2.591499 3.169674 5.3548 4.023623 

Minimum 2.386267 0.982271 1.1529 4.805705 1.31597 

Std. Dev. 0.332447 0.558044 0.486573 0.163377 0.618392 

Skewness 0.425547 -0.395722 -0.469474 -0.001534 -0.080463 

Kurtosis 2.331783 1.490817 2.753241 1.881017 3.16839 

Jarque-Bera 1.561166 3.872023 1.256686 1.66951 0.072336 

Probability 0.458139 0.144278 0.533475 0.433981 0.964478 

Sum  93.08568 61.34583 72.07369 162.6908 92.81437 

sum Sq. Dev. 3.426156 9.653799 7.33936 0.827457 11.85468 

Observations 32 32 32 32 32 

Table 2. Pearson correlation matrix for selected years of Nepal 

 Real GDP  Education Health Agriculture Transportation 
Real GDP 
  

1.000 
--------         

Education 
-0.782 
0.000 

1.000 
--------       

Health 
0.772 
0.000 

-0.562 
0.0008 

1.000 
-------     

Agriculture 
0.777 
0.000 

-0.685 
0.000 

0.873 
0.000 

1.000 
-------   

Transportation 
0.440 
0.0116 

-0.478 
0.0057 

0.365 
0.0400 

0.446 
0.0104 

1.000 
----- 
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Figure 2. Multiple difference graphs of variables 

Table 3. The ordinary Least Square Model 

Variables Coefficient Std. Error  t-Statitic Prob. 

Log_Education -0.149612 0.08067 -1.854629 0.0746 

Log_Health 0.476014 0.088252 5.393784 0.0000 

Log_Real RGDP 0.029352 0.348136 0.084312 0.9334 

C 1.87173 1.757053 1.065267 0.2962 

Log_Transportation 0.035394 0.050354 0.050354 0.4881 

R-squared 0.820804 Mean dependent var   2.908928 

Adjusted R-squared 0.794257 S.D. dependent var   0.332447 

S.E. of regression 0.150794  Akaike info criterion   -0.803198 

Sum squared resid 0.613952 Schwarz criterion   -0.574177 

Log likelihood 17.85117 Hannan-Quinn criter.    -0.727284 

F-statistic 30.91836 Durbin-Watson stat    0.94644 

Prob(F-statistic) 0.000000    
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Table 4. Multiple Regression Test results 

Variable Coefficient Std. Error t-Statistic Prob. 

C 4.960053 0.267638 18.53271 0.0000 

LOG_EDUCATION -0.144370 0.038333 -3.766166 0.0008 

LOG_HEALTH 0.157704 0.063421 2.486628 0.0194 

LOG_AGRICULTUR  FORESTRY  FISH... 0.008967 0.106359 0.084312 0.9334 

LOG_TRANSPORTATION 0.006729 0.028056 0.239859 0.8123 

R-squared 0.773320 Mean dependent var 5.084089 

Adjusted R-squared 0.739738 S.D. dependent var 0.163377 

S.E. of regression 0.083348 Akaike info criterion -1.988973 

Sum squared resid 0.187568 Schwarz criterion -1.759952 

Log likelihood 36.82356 Hannan-Quinn criter. -1.913059 

F-statistic 23.02766 Durbin-Watson stat 0.430635 

Prob(F-statistic) 0.000000   

Table 5. Homoscedasticity Test 

F-statistic 6.483089 Prob. F (4,27) 0.0009 

Obs*R-Squared 15.67728 Prob. Chi-Square (4) 0.0035 

Scaled Explained SS 4.663831 Prob. Chi-Square (4) 0.3236 

 

Variable Coefficient Std.Error t-Statistic Prob. 

C 0.033582 0.013379 2.510103 0.0184 

LOG_EDUCATION -0.000854 0.00 1916 -0.445872 0.6592 

LOG_HEALTH -0.005370 0.003170 -1.693900 0.1018 

LOG_AGRICULTUR_FORESTRY_FISH... -0.002851 0.005317 -0.536330 0.596 1 

LOG_TRANSPORTATION -0.00 1963 0.00 1402 -1.399410 0.1731 

R-Squared 0.489915 Mean dependent var 0.00586 1 

Adjusted R-Squared 0.414347 S.D. dependent var 0.005444 

S.E. of regression 0.004166 Akaike info criterion -7.980931 

Sum Squared resid 0.000469 Schwarz criterion -7.751909 

Log likelihood 132.6949 Hannan-Quinn criter. -7.9050 16 

F-statistic 6.483089 Durbin-Watson stat 1.415969 

Prob (F-statistic) 0.00086 1   

Table 6. Multicollinearity Test 

Variable Coefficient Variance Uncentered VIF Centered VIF 

C 0.07163 329.9512 NA 

Agriculture 0.011312 446.5066 5.579028 

Education 0.001469 26.91805 2.042017 

Health 0.004022 0.004022 4.249400 

Transportation 0.000787 31.84566 1.3432100 
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Table 7. Granger Causality Test results 

Null Hypothesis: Obs F-Statistic        Prob. 

D(LOG_EDUCATION) does not Granger Cause  
D(LOG_AGRICULTUR FORESTRYFISHING_AND_HUNTING) 

29 0.14676  0.8643 

D(LOG_AGRICULTUR FORESTRY FISHING_AND_HUNTING) does not 
Granger Cause D(LOG_EDUCATION) 

 0.24723 0.7829 

D(LOG_REAL_GDP) does not Granger Cause  
D(LOG_AGRICULTUR FORESTRY FISHING_AND_HUNTING) 

29 1.52156 0.2387 

D(LOG_AGRICULTUR FORESTRY FISHING_AND_HUNTING) does not 
Granger Cause D(LOG_REAL_GDP) 

 2.64551 0.0916 

D(LOG_HEALTH) does not Granger Cause D(LOG_AGRICULTUR  
FORESTRY FISHING_AND_HUNTING) 

29 1.25047 0.3044 

D(LOG_AGRICULTUR FORESTRY FISHING_AND_HUNTING) does not 
Granger Cause D(LOG_HEALTH) 

 1.07174 0.3582 

D(LOG_TRANSPORTATION) does not Granger Cause  
D(LOG_AGRICULTUR FORESTRY FISHING_AND_HUNTING) 

29 0.93536 0.4063 

D(LOG_AGRICULTUR FORESTRY FISHING_AND_HUNTING) does not 
Granger Cause D(LOG_TRANSPORTATION) 

 4.78939 0.0178 

D(LOG_REAL_GDP) does not Granger Cause D(LOG_EDUCATION) 29 0.47780 0.6259 

D(LOG_EDUCATION) does not Granger Cause D(LOG_REAL_GDP)  0.22620 0.7992 
D(LOG_HEALTH) does not Granger Cause D(LOG_EDUCATION) 29 0.05022 0.9511 

D(LOG_EDUCATION) does not Granger Cause D(LOG_HEALTH)  0.09072 0.9136 
D(LOG_TRANSPORTATION) does not Granger Cause  
D(LOG_EDUCATION) 

29 1.12697 0.3406 

D(LOG_EDUCATION) does not Granger Cause D(LOG_TRANSPORTATION)  0.09513 0.9096 
D(LOG_HEALTH) does not Granger Cause D(LOG_REAL_GDP) 29 0.44529 0.6458 

D(LOG_REAL_GDP) does not Granger Cause D(LOG_HEALTH)  1.42886 0.2592 
D(LOG_TRANSPORTATION) does not Granger Cause D(LOG_REAL_GDP) 29 1.81135 0.1851 

D(LOG_REAL_GDP) does not Granger Cause D(LOG_TRANSPORTATION)  4.45784 0.0226 
D(LOG_TRANSPORTATION) does not Granger Cause D(LOG_HEALTH) 29 0.33516 0.7185 

D(LOG_HEALTH) does not Granger Cause D(LOG_TRANSPORTATION)  0.06998 0.9326 

Table 8. Unit Root Test for RGDP 

 t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic - 
0.424471 

0.8928 

Test critical values : 1% level -3.661661  
             5% level -2.960411  
10% level -2.619160  

 

Variable Coefficient Std. Error t-Statistic Prob. 

LOG_REAL_GDP(-1) -0.004624 0.010892 -0.424471 0.6744 

C 0.041179 0.055309 0.744520 0.4626 

R-squared 0.006175 Mean dependent var 0.017713 

Adjusted R-squared -0.028095 S.D. dependent var 0.009315 

S.E. of regression 0.009445 Akaike info criterion -6.424423 

Sum squared res id 0.002587 Schwarz criterion -6.331908 

Log likelihood 101.5786 Hannan-Quinn criter. -6.394265 

F-statistic 0.180175 Durbin-Wats on stat 2.367154 

Prob (F-statistic) 0.674355   
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Table 9. Unit Root Test for education 

 t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic -1.331304 0.6023 

Test critical values: 1% level -3.661661  

                             5% level -2.960411  
                                                               10% level -2.619160  

 

Variable Coefficient Std. Error t-Statistic Prob. 

LOG_EDUCATION(-1) -0.134870 0.101306 -1.331304 0.1935 

C 0.228416 0.204084 1.119224 0.2722 

R-squared 0.057596              Mean dependent var -0.033239 

Adjusted R-squared 0.025099              S.D. dependent var 0.310007 

S.E. of regression 0.306092              Akaike info criterion 0.532476 

Sum squared resid 2.717069              Schwarz criterion 0.624991 

Log likelihood -6.253375              Hannan-Quinn criter. 0.562633 

F-statistic 1.772370                 Durbin-Wats on stat 1.920051 

Prob (F-statistic) 0.193460   

Table 10. Unit Root Test for health 

 t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic -1.158846 0.6792 

Test critical values: 1% level -3.661661  

                        5% level -2.960411  

                                                              10% level -2.619160  

 

Variable Coefficient Std. Error t-Statistic Prob. 

LOG_HEALTH(-1) -0.111785 0.096462 -1.158846 0.2560 

C 0.300248 0.218890 1.371681 0.1807 

R-squared 0.044258 Mean dependent var 0.051782 

Adjusted R-squared 0.011302 S.D. dependent var 0.246774 

S.E. of regression 0.245376 Akaike info criterion 0.090290 

Sum squared resid 1.746071 Schwarz criterion 0.182805 

Log likelihood 0.600502 Hannan-Quinn criter. 0.120448 

F-statistic 1.342924 Durbin-Watson stat 1.564582 

Prob (F-statistic) 0.255973   
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Table 11. Unit Root Test for agriculture 

 t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic  -0.899612 0.7749 

Test critical values: 1% level -3.661661  

 5% level -2.960411  

 10% level -2.619160  

 
 

Variable Coefficient Std. Error t-Statistic Prob. 

LOG_AGRICULTUR. -0.069989 0.077799 -0.899612 0.3757 

C 0.232488 0.226332 1.027196 0.3128 

R-squared 0.027149 Mean dependent var 0.030096 

Adjusted R-squared -0.006397 S.D. dependent var 0.137283 

S.E. of regression 0.137722 Akaike info criterion -1.064821 

Sum squared resid 0.550052 Schwarz criterion -0.972306 

Log likelihood 18.50473 Hannan-Quinn criter. -1.034663 

F-statistic 0.809301 Durbin-Watson stat 1.589175 

Prob(F-statistic) 0.375737   

Table 12. Unit Root Test for transportation 

 t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic -2.038455 0.2698 

Test critical values: 1% level -3.661661  

                                                               5% level -2.960411  

                                                             10% level -2.619160  

 

Variable Coefficient Std. Error t-Statistic Prob. 

LOG_TRANSPORTATION(-1) -0.291432 0.142967 -2.038455 0.0507 

C 0.838428 0.428134 1.958331 0.0599 

R-squared 0.125328        Mean dependent var -0.017689 

Adjusted R-squared 0.095167        S.D. dependent var 0.486653 

S.E. of regression 0.462917        Akaike info criterion 1.359803 

Sum squared resid 6.214474        Schwarz criterion 1.452319 

Log likelihood -19.07695        Hannan-Quinn criter. 1.389961 

F-statistic 4.155300        Durbin-Watson stat 1.874079 

Prob(F-statistic) 0.050715   
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Table 13. Johansen Long Run Cointegration Test 

Hypothesized No. of CE(s ) Eigenvalue Trace Statistic 0.05Critical Value Prob.** 
None 0.550545 63.85521 69.81889 0.1364 

At most 1 0.492584 40.66334 47.85613 0.1996 
At most 2 0.384137 20.98907 29.79707 0.3583 
At most 3 0.183604 6.931898 15.49471 0.5856 
At most 4 0.035528 1.049070 3.841465 0.3057 

 

Hypothesized No. 
of CE(s ) 

Eigenvalue Max-Eigen 
Statistic 

0.05 
Critical Value 

Prob.** 

 
None 

 
0.550545 

 
23.19187 

 
33.87687 

 
0.5158 

At most 1 0.492584 19.67427 27.58434 0.3641 
At most 2 0.384137 14.05717 21.13162 0.3604 
At most 3 0.183604 5.882829 14.26460 0.6283 
At most 4 0.035528 1.049070 3.841465 0.3057 

 

LOG_AGRIC. LOG_EDUCA. LOG_REAL_. LOG_HEALTH LOG_TRANSPORTATION 

3.120650 -5.022311 19.29099 4.697268 -16.49195 
7.968036 2.045293 12.53428 -5.919736 -2.997666 
8.937287 1.051311 16.82681 3.775396 -12.23511 
-1.358441 1.263055 13.75633 -0.017532 -0.556413 
-14.82953 2.572343 -17.13896 -0.491608 15.15192 

 

Unrestricted Adjustment Coefficients (alpha):  

D(LOG_AGRI.     0.024853 -0.016106 -0.053602 0.011707 0.011509 

D(LOG_EDU... 0.034084 -0.037405 -0.144399 -0.025291 -0.022664 
D(LOG_REA... -0.003278 0.000591 -0.001247 -0.002333 0.000396 
D(LOG_HEA... 0.016050 0.063104 -0.110533 0.013809 0.013128 
D(LOG_TRA... 0.178855 0.109204 0.038728 -0.043937 0.020806 

 

 

D(LOG_AGRI.. 0.077557 
 (0.08625) 

D(LOG_EDU... 0.106365 
 (0.20867) 

D(LOG_REA... -0.010231 
 (0.00522) 

D(LOG_HEA... 0.050088 
 (0.16231) 

D(LOG_TRA... 0.558145 
 (0.20993) 

Economic growth and sector-specific indicators from 1990/91 to 2021/22, 
highlighting trends in Real GDP, Capital Expenditure, Health, Education, Agriculture, Forestry, 
Fishing, and Hunting, and Transportation. Real GDP remains consistently high and stable around 
5 throughout the period, indicating robust and steady economic growth. Capital Expenditure 
initially fluctuates slightly but remains around 3 for most of the period, with a slight upward trend 
observed towards the end. Health starts at around 1.5 and shows a general upward trend, peaking 
at around 2.5 by 2021/22, with some fluctuations, especially around 2001/02 and 2010/11. 
Education begins at just below 2, with minor fluctuations throughout the period, but decreases 
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significantly around 2004/05 and stabilizes at a lower value around 1. Agriculture, Forestry, 
Fishing, and Hunting starts around 2, showing slight fluctuations but generally stable. A 
downward trend starts around 2011/12, with values remaining above 1.5. Transportation is 
initially stable around 2 but shows significant fluctuations starting from 2012/13, with a noticeable 
drop around 2019/20 and subsequent recovery. Key observations include the stability of Real 
GDP, suggesting sustained economic performance. Capital Expenditure remains steady with a 
slight increase, indicating potential investments in infrastructure and development. The gradual 
increase in Health suggests growing investment or focus on the healthcare sector. The significant 
drop in Education and its stabilization at a lower value may indicate shifts in policy or funding. 
The gradual decline in Agriculture, Forestry, Fishing, and Hunting may suggest structural changes 
in the economy or challenges in the sector. Recent volatility in Transportation could be due to 
external factors like global economic conditions or internal policy changes. Overall, the analysis 
shows economic stability with specific sectoral shifts, particularly in education and transportation. 
Further investigation into policy changes and external economic conditions could provide deeper 
insights into these trends. 

The study investigated the effect of government capital expenditure on economic 
growth in Nepal from 1990/91 to 2021/22, using the Johansen approach and Vector Error 
Correction Model (VECM). The analysis revealed three cointegration relationships among the 
variables over the long term. Health spending was found to positively and significantly affect Real 
GDP (RGDP) due to its role in economic stabilization. Capital expenditures on education, 
agriculture, and transportation were also significantly interrelated at a 5% significance level, and 
a significant long-term relationship between health expenditure and transportation was observed. 

The research aimed to explore the correlation between government capital 
expenditure and economic growth, using real RGDP as a proxy for economic growth and real 
government capital expenditure as the independent variable. Descriptive analysis and the 
Augmented Dickey-Fuller (ADF) test were employed to examine the nature, trends, and 
stationarity of the variables, which were found to be stationary at the first difference. 

The Johansen Cointegration test indicated a long-run relationship among the 
variables, and VEC models were used for further analysis. The VEC Granger causality test assessed 
causal relationships, while the stability of long-run coefficients was tested using CUSUM and 
CUSUM of squares, and serial correlation was examined using the LM test. The study found that 
growth exhibited increasing trends with fluctuations, particularly a decrease in government 
capital expenditure over eleven fiscal years. The model's goodness-of-fit, with an R-squared value 
of 82%, suggests that 82% of the variation in RGDP is explained by variations in the independent 
variables. 

The unit root tests showed that all variables except transportation were stationary at 
the first difference. Cointegration tests, using trace and max-eigen statistics, confirmed a 
significant long-term relationship among the variables at a 5% significance level, indicating that 
capital expenditure on education, health, agriculture, transportation, and RGDP are integrated 
and move together in the long run. 

 

5. Conclusion 

The study examined the effect of government capital expenditure on economic growth 
in Nepal from fiscal year 1990/91 to 2021/22. Over the period, government capital expenditure 
showed an overall increasing trend, though there were periods of decrease in certain fiscal years, 
such as 2001, 2011, and 2018. In the short run, these expenditures initially negatively impacted 
economic growth by reducing private investment. However, in the long run, they contributed 
positively to economic growth, particularly when financing projects with higher social returns than 
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private investments. Therefore, increasing government capital expenditures is beneficial for long-
term economic growth. 

The study found that capital expenditures in health, agriculture, and transportation 
positively and significantly impacted economic growth in Nepal. Conversely, capital expenditure 
on education had a negative impact on economic growth. Real GDP demonstrated steady growth 
over the study period, which can be attributed to technological advancements, infrastructure 
improvements, and better education and healthcare. Social and political factors, including 
significant student protests and subsequent political changes, also influenced the overall economic 
environment. 

Social indicators of development have improved over time, influenced by the increase 
in real GDP. There is a statistically significant positive relationship between real government 
capital expenditure, real gross fixed capital formation, real government revenue, and terms of 
trade. However, the relationship between real gross national saving and real GDP is insignificant 
or negative. Both government capital expenditure and real GDP exhibited increasing trends, with 
real GDP growing at a faster rate compared to the slower growth of real government capital 
expenditure. 

The study also indicated a causal relationship between government capital 
expenditure and economic growth, as shown by Granger causality tests. Specifically, it found that 
real GDP does not Granger cause government capital expenditure and vice versa. This suggests 
that while government capital expenditure influences economic growth, the reverse causal 
relationship is not significant in this context. 

Overall, the study highlights the complex dynamics between government spending, 
economic growth, and social development indicators in Nepal. It emphasizes the importance of 
strategic investment and policy decisions in fostering long-term economic prosperity. The main 
objective of the study was to examine the specific effect of government capital expenditure on 
economic growth, revealing that all capital expenditure variables, except education, positively 
impacted Nepal's economic growth performance. 
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