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Abstract 

Over the last two decades, location tax incentives programs serving as a motivating force have been progressively 
well known as activities to draw in and/or hold foreign direct investments (FDIs) in economically blighted areas. The 
study examined the impact of location tax incentives on the growth of the rural economy of Ghana from the period 
of 1994 to 2018. The data were sourced from Ghana Investment Promotion, UNCTAD, and the World Tax Database. 
Using ARDL Cointegration and Error Correction Models were estimated to examine the static and dynamic long-run 
effects as well as the short-run dynamics of the system and the speed of adjustment to the long-run equilibrium. 
However, FDI is skewed towards the Greater Accra region, Ashanti region, Central region, and Eastern and Western 
regions notwithstanding the location tax incentives the government has been given since the 1990s. The study 
shows that there is a positive and statistically significant effect of tax incentives on employment creation and rural 
development in the long run. It revealed that trade openness and market size have a significant effect on employ-
ment creation and rural development. It emerged that there is no correlation between location tax incentives and the 
regional distribution of FDI in Ghana. It has become a well-established fact that adequate tax holidays are beneficial 
to businesses and encourage them to make investment decisions. It is therefore recommended that a more extensive 
mindfulness crusade through workshops, courses, and advertisements is necessary to empower the investors about 
the accessible business opportunities.
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Introduction
Few countries can remain competitive in today’s glo-
balized economy without foreign direct investment. 
With the potential benefits of technology transfer, 
expanding business, skill change, and development, it 
is no surprise that many governments provide loca-
tion tax incentives [1]. Location tax incentives, accord-
ing to UNCTAD, are a type of incentive that reduces a 
party’s tax burden to encourage them to invest in speci-
fied activities or divisions. These are exceptions to the 
standard tax system, which may include lower tax rates, 

tax holidays, accounting methods that account for rapid 
degradation and acknowledged loss for tax purposes, 
and tariff reductions or increases on imported prod-
ucts to boost the local market. The goal of location tax 
incentives is to increase investment prospects in areas 
where the tax system is perceived as a barrier. They are 
also used to improve residents’ social welfare, such as by 
providing incentives related to health, education, or sav-
ing for future consumption. Furthermore, location tax 
incentives can be used to discourage specific economic 
activities, such as farm product overproduction, which 
creates inflation [2]. Giving incentives has the purpose of 
improving stock market performance.

Most governments often use location tax incentives 
to collaborate with the private sector on development 
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projects. Location tax advantages, in particular, are an 
important part of many governments’ economic devel-
opment strategies. They are used to achieve objectives 
related to economic growth and job creation, such as bal-
ancing economic activity across the country and focusing 
on high-value enterprises. In addition, the government 
uses location tax incentives to compete with other states 
and other countries for the commercial organizations 
that promise employment and more financial flow.

Proponents argue that tax incentives are necessary to 
attract businesses and that the costs of these incentives 
are partially or totally offset by more tax revenues gen-
erated by increased economic activity. Opponents argue 
that location tax incentives are a waste of resources since 
they spend limited available funds on initiatives that 
would not have been done without the tax breaks. Several 
states have requested more detailed reports and evalua-
tions, and the Government Accounting Standards Board 
has established new rules for monetary declarations that 
necessitate the inclusion of tax discount reports, a special 
sort of financial incentive [3, 4].

The choice of international organizations’ locations in 
other jurisdictions was investigated utilizing Dunning’s 
eclectic or Ownership, Location and Internationaliza-
tion (OLI) theory [5]. According to Dunning [5], a foreign 
organization ensures that it has a competitive advantage 
over other organizations in a specific movement (owner-
ship advantage). The target nation provides benefits that 
cannot be found elsewhere (location advantage), and the 
target nation is eager and willing to keep these advan-
tages to itself (internalization advantage) before mov-
ing to another nation. This demonstrates that Dunning’s 
eclectic OLI theory is unmistakable in explaining why a 
company would need to relocate to a jurisdiction differ-
ent than its own.

According to economic geography theories, different 
districts of a country are given different levels of trans-
portation, other social and financial infrastructure, com-
munication infrastructure, administrative organizations 
and business administration convenience, beachfront 
territories with ports open to global markets, labor mar-
kets, and an existing cluster of organizations. Localities 
that can profit from all or almost all their enhancements 
are considered affluent, while those that require them 
are considered less prosperous [6, 7]. The accessibil-
ity of these facilities lowers the cost of starting a com-
pany’s commercial activity. The differences in how these 
improvements are applied create attractive places and 
distant districts for FDI in a country, with FDI preferring 
prosperous/appealing areas over less prosperous/segre-
gated districts. This has a significant impact on job devel-
opment and accessibility across the country.

The trend has been for people in rural areas that lack 
FDI and, therefore, job possibilities to migrate to more 
enticing areas in search of nonexistent jobs. Many gov-
ernments have used location tax incentives to influence 
the geographic conveyance of FDI away from preferred 
locations to discourage people from relocating from 
remote regions to enticing regions where jobs are scarce. 
Most of the incentives for limiting are concessions that 
"reduce the tax burden of companies to encourage them 
to devote resources to specific activities, locations, or dis-
tricts" of the host nation [8]. Ordinarily, location incen-
tives take the form of aggregate or partial tax exemptions, 
tax reductions, accelerated emanation rights, and fare 
incentives [8]. There is no consensus in the research on 
their suitability, but governments are increasingly using 
them as a tool to disperse interests in the country [8, 9].

Historically, investments in Ghana’s economy have 
traditionally been concentrated in four distinct regions: 
Greater Accra, Ashanti, Central, and West, with metro-
politan centers such as Tema, Accra, and Kumasi being 
the most popular [9, 10]. It should be noted that the four 
places mentioned above are the country’s most well-
prepared districts in terms of economic and social infra-
structure, skilled labor supply, market dynamism, natural 
resources, and several other factors. The other six areas 
with fewer resources are Volta, Eastern, Northern, Upper 
East, and Upper West. The job possibilities in these less 
fortunate locations have pushed young people to migrate 
to more prosperous areas, notably metropolitan centers 
such as Accra and Kumasi, in pursuit of nonexistent jobs.

The government of Ghana, among other arrange-
ments, makes extensive use of location tax incentives to 
ensure the geographical distribution of investment and, 
especially, FDI. Incentives under Law 478 of the Ghana 
Investment Promotion Center and Law 865 of 2013 are 
expressed as a tax rebate for investment opportunities for 
organizations as follows: manufacturing organizations in 
Accra and Tema benefit from a 25% corporate tax rebate, 
while organizations in the various provincial capitals 
benefit from an 18.75% corporate tax rebate.

Corporations headquartered outside of provincial 
capitals are taxed at a rate of 12.5%. Furthermore, agro-
processing companies in Accra and Tema received 20% 
of the total, while those in other local capitals (excluding 
Tamale, Bolgatanga, and Wa) received 10%. Those in the 
North, East, and West receive 0%, while those outside of 
territorial capitals receive 0%. The motivating force struc-
ture was designed to assist manufacturing and agribusi-
ness firms in locating themselves in underserved areas 
to adapt to economic development and improvement, 
reduce rural unemployment, and prevent rural–urban 
migration [11, 12].
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Over the last two decades, location tax incentive 
schemes that serve as motivational drives have been 
more well-known efforts to attract and/or retain busi-
nesses in economically depressed areas. According to 
McDonald [13], in Britain, more than 40 US states have 
implemented economic revitalization programs, most 
often known as Commercial Area Programs (EZ) in the 
US that provide tax incentives to businesses located in 
(or near) actual monetary and social problems [14].

Ghana established location tax incentives in the form 
of a tax reduction for investment in 2000 under the 
Ghana Investment Promotion Center Act 478 (since 
substituted by Act 865 of 2013) to ensure the geograph-
ical distribution of investments, especially for FDI. 
Location tax incentives, in particular, are an important 
part of many countries’ economic development plans. 
They help to achieve and expand economic activity 
across the country by focusing on perceived high-value 
firms to boost economic development and job creation.

Despite the government’s best efforts to change 
industrial taxes, there is still a lot of controversy con-
cerning their efficiency across the world. Many propo-
nents argue that industries spurred by incentives (or 
other changes in tax policy) would have been located 
in regions where incentives were not used [15], to the 
point where investment would have occurred without 
the use of incentives. Tax money has been squandered 
by local governments. Many opponents of development 
tax incentives are convinced that this situation occurs 
as a rule of recruiting, while proponents of tax incen-
tives argue that additional investment would not have 
happened in the region if the incentives were not in 
place.

Despite the enormous popularity of tax incentive pro-
grams for community development, the available empiri-
cal evidence [16–18] on their effectiveness in community 
development has focused on cross-sectional data. The 
findings are inconclusive (primarily in the European 
Union and the United States), and the findings may not 
adequately address each country’s specific problems for 
policy recommendations that could be easily converted 
into proposals to the government. The outcomes of the 
research suggest that location tax incentives have a wide 
range of strategic application features. This variability 
is a valuable resource since it stems from strategic deci-
sions that are unlikely to be linked to future economic 
trends in the target locations. In addition, to the best of 
my knowledge, only a few empirical studies have been 
conducted in Ghana. Rousseau and Wachtel [19] propose 
more research into unique national experiences in order 
to better understand the influence of location tax incen-
tives on community development. This study presents an 
empirical investigation into the influence of location tax 

incentives on community development, with evidence 
from Ghana.

Even with the immense popularity of tax incentives 
programs for community development, the available 
empirical evidence [16–18] on their effectiveness in com-
munity development have focused on cross-sectional 
data, the findings are inconclusive (mainly in Europe 
Union, United States) that may not adequately address 
each country’s specific problems for policy recommenda-
tion that could be effortlessly converted into proposals to 
refine the future topographically target intervention. The 
findings from the studies show that location tax incen-
tives indicate incredible heterogeneity in their strategy 
usage qualities. This heterogeneity is a precious resource 
since it originates from strategy choices that are in like-
lihood not related with future economic patterns in the 
targets regions. Also to the best of my knowledge, only 
few empirical works have been done in the Ghanaian 
context. Rousseau and Wachtel [19] therefore call for 
further studies on country specific experiences to better 
understand the impact of location tax incentives on com-
munity development. This study presents an empirical 
investigation into the influence of location tax incentives 
on the growth of rural community, with evidence from 
Ghana.

Ghana in context
Ghana’s economy is based on agriculture. Between 1990 
and 2018, agriculture’s share of employment declined 
from 55 to 33%. The mix of value added has evolved 
away from agriculture investment toward services, with 
extractives playing a significant role. Figure  1.8b illus-
trates that the value-added share of ’Other Industry’ has 
increased significantly over the last decade, owing mostly 
to the contribution of Mining and Quarrying, which 
includes oil and gas production; however, this has not 
been matched by an increase in the sector’s employment 
share. As a result, the trends of employment and value-
added shares by industry have diverged [20].

A period of economic stability began in the early 1990s, 
ushering in a new age of prosperity, with annual per cap-
ita GDP growth averaging 1.9% between 1993 and 2005, 
fueled mostly by the expansion of the services sector. The 
restoration to democracy under constitutional author-
ity brought about political stability, which resulted in an 
economic dividend. In the year 2000, a new administra-
tion spearheaded changes in the private sector and mac-
roeconomic management, laying the groundwork for 
future prosperity [20].

Ghana’s accomplishment in reducing poverty during 
this time has been hailed as outstanding throughout the 
region. From 2006 onwards, growth grew dramatically. 
Then, from 2005 and 2019, development accelerated 
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significantly, with annual average GDP per capita growth 
of 4.1% and aggregate GDP growth of 6.6%. This is 
much higher than non-high-income Sub-Saharan Afri-
can nations’ average GDP growth of 2%, low-income 
countries’ average GDP growth of 2.6%, and somewhat 
higher than lower-middle-income countries’ average 
GDP growth of 4.4%. After returning to its 1960s level 
after 45  years, GDP per capita nearly quadrupled in 
these 15  years (see Figure  1.2). The transfer of workers 
from agriculture to services intensified structural trans-
formation, FDI inflows surged fast, and trade openness 
increased [20].

With the beginning of commercial oil and gas pro-
duction in 2011, per capita GDP growth reached 11.3%. 
Price increases for Ghana’s key commodity exports, such 
as gold and cocoa, as well as the start of commercial oil 
production, all contributed to the previous economic 
acceleration. Following a high in 2011, GDP per capita 
growth progressively decreased to −0.1% in 2015, con-
siderably behind the IMF’s 2014–2016 growth predic-
tions. A combination of falling commodity prices, energy 
rationing (owing in part to the impact of a severe drought 
on hydropower generation) and a massive fiscal crisis in 
2013 contributed to the downturn.

Ghana’s economic growth performance increased after 
2015, causing hope. After 2015, growth regained again, 
and the annual GDP per capita growth rate rebounded 
to 5.8% in 2017. Ghana’s economy was one of the fastest 
growing in Africa in the years leading up to 2020, with 
GDP per capita increasing by an average of 4.1% per 
year in 2018–19. Export growth was strong, putting the 
merchandise trade balance in the black and helping to 
close the current account deficit. During this time, ser-
vice exports and FDI inflows rose quickly, and Ghana has 
been one of the region’s top per capita FDI beneficiaries 
(Fig. 1).

Ghana’s job mix has transitioned away from agricul-
ture, especially after 2005, with the fall mostly compen-
sated by services and, more recently, manufacturing. A 
constantly restrictive monetary policy stance aided in 
the gradual reduction of inflation. Strong net inflows on 
the balance of payments resulted in consistent reserve 
growth. Ghana has made progress in increasing access to 
power and infrastructure during this time.

Literature review
Numerous empirical research on the root causes of 
the issue in Africa have been driven by the continent’s 
rising unemployment and rapid growth. However, the 
impact of tax incentives on the unemployment issue 
has not received enough attention. In light of this, 
Raifu et al. [21] use the real oil prices of Brent and West 
Texas International along with linear and nonlinear 

autoregressive distributed lag (NARDL) estimate meth-
ods to examine the impact of changes in oil prices on 
the unemployment rate in Nigeria. According to results 
from the linear ARDL, fluctuations in oil prices have 
little to no impact on the unemployment rate. Accord-
ing to the NARDL findings, both a rise and a drop in 
oil prices have little short-term beneficial effects on 
unemployment. However, over time, rising oil prices 
make the unemployment problem worse, while falling 
prices have little effects. Additionally, we discover proof 
of a long-term asymmetric link between oil prices and 
unemployment.

Obiakor et al. [22] study the symmetric and asymmet-
ric consequences of the FDI-growth nexus in Nigeria 
between 1983 and 2020, taking into account financial 
crises, economic crises, and COVID-19 pandemics. In 
contrast, the asymmetric model reveals that param-
eter estimates have asymmetric impacts on economic 
development in Nigeria during the current economic 
crisis. The analysis suggests that FDI inflow/outflow 
is substantially related with economic growth both in 
the long and short term. To be more precise, positive 
shocks to FDI influx or outflow have a large decreasing 
influence on economic growth whereas negative shocks 
have a significant accelerating impact.

Similarly, Okere et  al. [23] investigate the relation-
ship between trade openness, FDI inflow, and economic 
growth of Nigeria using time series data from 1982 to 
2018. Using the Bayer and Hanck approach to cointe-
gration and the augmented autoregressive distributed 
lag (AARDL) method. The findings show that (1) the 
global economic crisis considerably slows down eco-
nomic growth. (2) The link between trade and FDI-led 
growth is dampened by the unfavorable interactions 
between total trade, FDI, and the global financial eco-
nomic crisis. (3) In contrast to the short term, the long-
term effects of FDI influx on the global economic crisis 
are more severe and significant.

Fig. 1 GDP growth (Annual %) and Foreign direct investment. Source 
World Bank [20]
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The threshold impact of environmental deterioration 
on the FDI-poverty nexus in sub-Saharan Africa from 
1986 to 2018 is examined by Dada and Akinlo [24]. Panel 
threshold regression was employed in the study’s empiri-
cal analysis. The results of threshold regression employ-
ing various metrics of environmental degradation and 
poverty demonstrate that the impact of FDI on reducing 
poverty is not diminished by environmental deteriora-
tion. The study discovered compelling evidence that FDI 
significantly reduces poverty at the higher level of envi-
ronmental degradation, except when household final 
consumption is used as a proxy for poverty, and that FDI 
has negligible effects on poverty reduction at the higher 
level of methane emissions and nitrous oxide emissions.

The relationship between foreign assistance and Chad’s 
economic expansion is examined by Kirikkaleli et  al. 
[25]  using annual data from 1982 to 2018. The study 
established connections between the economic indica-
tors using ARDL, FMOLS, and DOLS methodologies. 
The study then applied the wavelet coherence approach 
to determine the relationship between economic growth 
and the independent variables, including its causation. 
The pattern and behavior of the variables employed, 
including the various time ranges, are displayed by the 
wavelet technique, which is one of its distinctive features. 
We thus investigate the dynamic effects of gross capital 
creation, foreign assistance, import, and export on Chad’s 
economic development. The outcome of the ARDL long-
run estimations shows that foreign aid and gross capi-
tal formation have negligible effects on GDP growth. 
Imports and exports, however, have a positive and con-
siderable influence on GDP growth. The Chadian econ-
omy has also been negatively and significantly impacted 
by the global financial crisis. The results of the ARDL 
long-run outcomes are supported by the wavelet coher-
ence test results. Therefore, we proposed that significant 
macroeconomic changes and attempts for economic lib-
eralization will aid in the spread of knowledge, encourage 
home investment, and facilitate the import of high-tech 
goods.

Methods and material
Research design
A quantitative research strategy was adopted as a way 
of managing numbers and anything that is measurable 
efficiently under investigation of phenomena and their 
links. It is used to answer questions about relationships 
between measurable components in order to explain, 
predict, and regulate phenomena [26]. The quantitative 
research concludes with the confirmation or disapproval 
of the hypothesis tested. Researchers who utilize the 
quantitative technique identify one or several elements 

that they want to employ in their research and continue 
collecting data related to those aspects.

This study uses an ordinary least squares regression 
design to look at the association between community 
development, job creation, and taxes, particularly tax 
holidays and variable tax rates, in Ghana between 1990 
and 2018. An in-depth examination of the connection 
was conducted as an engaging investigation, with the goal 
of revealing the historical context of the link between 
community development, job creation, and taxation, as 
well as elucidating the goals of the relationship.

Description of data and sources
The data for the study come from secondary sources. The 
Ghana Investment Promotion Center (GIPC) provides 
local and potential yearly business information, as well as 
location tax incentives from the Ghana Revenue Author-
ity. Trend analysis was used as a tactic in the study. The 
study adopted this approach in particular when analyz-
ing trends in the geographical delivery of FDI and the 
creation of jobs from 1990 to 2018. That is, the study 
looked at the example of FDI placement in the country 
prior to the implementation of the Localization Incentive 
Policy and the situation after it was implemented. The 
study has ramifications for the development and acces-
sibility of work. This study relied on secondary quantita-
tive data. Quantitative data are information that may be 
expressed numerically and is typically broken down sci-
entifically via the use of factual or econometric method-
ologies. In terms of quantitative data, this study mostly 
deals with secondary data, which may be efficiently 
obtained and reviewed. Panneerselvam [27] said that 
collecting secondary data increases the expenses, time, 
and effort required to obtain the information. Data that 
have recently been created for the maker’s first use and 
for subsequent use by others are referred to as "second-
ary data."

Model specification
The study used multiple regressions to determine the 
effects of tax incentives (tax exemption and tax exemption) 
on community development and to determine if job crea-
tion has a different effect. The specification of the model is 
based on the theory of neoclassical investment, which pre-
dicts a flow of development and increased job creation fol-
lowing the provision of tax incentives to decrease the tax 
burden. This theory aligns investment with marginal per-
formance after capital taxation. Taxes influence economic 
development and job creation through rates of return on 
capital. According to the theoretical framework and the 
previous work of [28] and [29], this study used incentive 
effects on community development and job creation. The 
following function is the fundamental empirical model 
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we propose for modelling Tax incentives and community 
development & job creation, which are indicated by TINit 
and Yit, respectively.

where the index i = 1, t = 1, 2…., T denotes time, 
Y = community development and Job creation, stochastic 
error term, A = other variables.

The model was modified to take into account the 
peculiarities of the country and the theories. Commu-
nity development and job creation are the dependent 
variables that measure the inflow of development activi-
ties in the community i at time t, which is defined as the 
dollar value of the development projects. Therefore, for 
this analysis, the study estimates the following long-run 
models:

To test whether the appropriate tax incentive policy 
actually increases employment, we propose the second 
model.

where CD is community development, and JBC is job cre-
ation. Other variables TNC = tax incentives, MS = mar-
ket size and TOP = trade openness. ε is stochastic error 
term, and β0 is an intercept of the sector (It basically 
states that the value of the dependent variable will equal 
the constant term if all of the explanatory variables in the 
model are zero at a certain moment), βs are the coeffi-
cients of the variables (When the predictor is changed by 
one unit, the coefficient value shows the average change 
in the response).

To estimate the short-run model for this study, it is nec-
essary to estimate the error correction model. Thus, the 
error correction model result demonstrates the speed of 
adjustment back to the long-run equilibrium after a dis-
turbance [30]. Thus, the expected short-run community 
development and job creation are indicated by Eqs.  (4) 
and (5) respectively.

(1)Yit = Ait + TINit + εit

(2)CDit = β0 + β1TINt + β2MSt + β1TOPt + εit

(3)JBCit = β0 + β1TINt + β2MSt + β3TOPt + εit

(4)�CDt = β0+

p∑

i=1

θ�TINt−i+

q∑

i=1

β1�TINt−i

r∑

i=1

β2�TINt−i

s∑

i=1

β3�TINt−i+ψECTt−1

(5)�JBCt = β0 +

p∑

i=1

θ�TINt−i +

q∑

i=1

β1�TINt−i +

r∑

i=1

β2�TINt−i +

s∑

i=1

β3�TINt−i + ψECTt−1

+Vt

where � is difference operator and ECTt−1 is error cor-
rection term lagged one period. The coefficients β1, β2

β3 are the elasticities of the respective variables, with ψ 
showing the speed of adjustment, β0 is the drift compo-
nent, t denotes time and νt is the stochastic error term 
[30]. The coefficient of the lagged error correction term is 
expected to be negative and statistically significant to fur-
ther confirm the existence of a cointegrating relationship.

Descriptions of variables
Dependent variables
Community development
Community development is a measure of a number of 
FDI projects (as a proxy of the rural economy) that can 
be seen as a way to deal with the country’s improve-
ment. Community development focuses on bringing 
people together within a geographical area. Several 
studies have found that tax incentives have a major 
impact on community development [2, 16–18].

Employment (job) creation
Employment creation is hard to assess because it is 
hard to quantify. Employment creation is measured by 
the expected employment created by FDI projects from 
2001 to 2018. The famous brilliant egg of employment 
creation arrangements is the "net new occupation"—the 
activity that is created without uprooting some other 
economic activities. While it is simple to determine 
whether another activity has been created at the macro-
economic level by looking at total data from the Bureau 
of Labor Statistics, it is extremely difficult to determine 
whether (1) the occupations created did not only dis-
place occupations in different areas or segments, and 
(2) if the occupations were created in response to a spe-
cific arrangement [31]. This issue arises often through-
out this study; the potential mechanism for how an 
arrangement creates jobs may be undeniably known, 
but evidence indicating that it really produces net new 
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jobs is conflicted, best case scenario, or, more com-
monly, almost nonexistent. The investments cut across 
all sphere of economic activities from service, manufac-
turing and mining sector.

Independent variables
Tax incentives
Tax Incentive is the explanatory variable with emphasis 
on tax incentives, taxes related to tax exemptions, and 
tax holidays from customs duties that are the most popu-
lar incentives in Ghana. Given the difficulty of measur-
ing fiscal incentives, this study uses a fictitious variable to 
show the presence and absence of fiscal incentives in the 
sectors considered [1]. It is assumed that the tax incen-
tives per annum are a measure of location tax incentives. 
As a result, a positive relationship is anticipated.

Other control variables that affect community devel-
opment and the creation of employment are those that 
control the market size and the openness of the economy. 
Although many variables have been proposed in various 
kinds of literature as determinants of FDI, it is not possi-
ble to include them all. As a result, we chose a few based 
on previous studies specific to the country, the strength 
of the variable, and the availability of data.

Market size
The market size is a proxy of GDP, which must be pos-
itively related to community development and job 
creation. The greater the market size, the greater the 
community development in terms of projects and the 
availability of jobs [32, 33].

Trade openness
Trade openness measures the opening of the economy 
and its integration into the global economy. It is captured 
by the ratio of imports to exports in relation to GDP. A 
higher relationship represents more openness [34, 35]. 
A positive relationship with incentives is also expected. 
This means that the greater the relationship, the more 
open the economy is and the greater the inflows of FDI.

Estimation technique
The influence of tax incentives on community develop-
ment and employment creation was studied using the 
maximum likelihood estimate (MLE) approach. The MLE 
approach is a method for estimating population param-
eters (such as mean and variance) from data that picks 
as estimates those parameter values that have the best 
chance of matching the observed data. The maximum 
likelihood estimation process may be used for a broad 
range of models, and it typically produces estimators 
with excellent asymptotic characteristics [36].

The order of integration and time series character-
istics of the data used in the Augmented Dickey–Fuller 
(ADF) and Phillip–Perron (PP) models were examined 
first. Second, the study uses the Autoregressive Distrib-
uted Lag (ARDL) technique to cointegration to examine 
the short-and long-run correlations between the vari-
ables [37]. The ARDL technique to cointegration is said 
to be the single equation equivalence of Philips-(1990) 
Hansen’s completely modified ordinary least squares pro-
cedure’s maximum likelihood approach [37]. The ARDL 
model’s stability and diagnostic test statistics, as well as 
granger causality analysis, were also analyzed to confirm 
the model’s reliability and goodness of fit.

Results and discussions
The degree of regional imbalance in the distribution 
of FDIs projects
Ghana’s tax system has been in place since the 1990s, and 
it is updated on a regular basis in order to encourage for-
eign direct investment. The study looked at the degree 
of regional imbalance in the distribution of FDI projects 
using trend analysis. The analysis is done as follows:

Figure  2 demonstrates the consistent growth of total 
foreign investment from the period of 1994 to 2018. The 
total foreign direct investment ranges from 1.73 to 9.5%. 
After 2005, the growth of FDIs detonated. Total FDIs 
increased by 3.12% in 2006, a 1.39% increase. Total for-
eign direct investment increased by 9.6% in 2008.As a 
result; it began to fall from 2009 to 2018, falling from 9.13 
to 6.77% from 2009 to 2018.

Figure  2 also shows that Ghana has demonstrated an 
expansion in total FDI. We can accept that these progres-
sions have had a constructive outcome. Corporate tax 
rates have a likely impact on FDIs growth. The corpo-
rate tax rate was reduced from 2002 to 2006. Each time 
the corporate tax rate falls, the total FDIs expands. This 
implies that there is a link between corporate tax rates 

Fig. 2 FDIs and corporate rates in Ghana. Source UNCTAD 2018, 
World Tax Database 2018
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and FDIs. A further analysis is done in Table 1 to examine 
the degree of regional distribution of FDI projects.

The study used trend analysis to examine the first 
objective of the study. Table 1 and Fig. 3 demonstrate that 
the FDI regional distribution of FDI is skewed towards 
the Greater Accra region, the Ashanti region, Western, 
Central and Eastern region of Ghana. Specifically, from 
the period of September 1994 to 2018Q4, the Greater 
Accra recorded 4576 of the total 5544 FDIs received in 
Ghana representing 82.54% of FDI inflows. The Greater 
Accra region is followed by the Ashanti region with 318 
FDIs representing 5.74% of the total FDIs, the Western 
region with 231 FDI indicating or 4.17% of the total FDIs, 

and the Center region with 119 FDIs thus 2.15% of the 
total FDI inflows and Eastern Region with 127 FDIs indi-
cating 2.29% of the total FDIs inflows in the country. The 
five regions together got 5371 FDI from the total of 5544 
FDIs enjoyed in the country. In percentage terms, the five 
regions together represented 96.89% of the entire total 
FDI enjoyed during the study period. The other regions 
received the remaining 173 (3.11%) of FDI received by the 
nation were shared among the five outstanding regions: 
Volta, North, Brong Ahafo, Upper East and Upper 
West. Specifically, the Volta region received 54 (1.15% 
FDIs), Northern received 54(0.97% FDIs), Brong Ahafo 
received 43(0.78% FDIs), while Upper East and Upper 
West received just 8(0.14%) and 4(0.07% FDIs), respec-
tively. The outcomes are appeared in Table 1. It is noted 
that FDIs activities ought to generate potential employ-
ments. This implies that if such activities are enrolled in 
a region, more occupations are bound to be created in 
that region. Actually, the Greater Accra region, the most 
skilled region that hosts the majority of these FDI ven-
tures, has a larger number of employments than less tal-
ented regions, like the Upper East and the Upper West.

Descriptive statistics
This section of the study provides the descriptive sta-
tistics of the selected variables. The descriptive statis-
tics include the mean, median, maximum, minimum, 
standard deviation, skewness, kurtosis, sum, and num-
ber of observations. Table  2 illustrates extensively these 
statistics.

Table  2 demonstrates that all variables have posi-
tive average values (mean and median). This is usual 
considering the arrangement included. Then again, the 
minimum deviation of the variable of their means, as 
appeared by the standard deviation, gives an indication 
of moderate growth (fluctuation) of these variables amid 

Table 1 Regional distribution of FDI Projects

Source GIPC, 2018

Region Totals Percentages

Upper West 4 0.07

Upper East 8 0.14

Brong Ahafo 43 0.78

Northern 54 0.97

Volta 64 1.15

Eastern 127 2.29

Central 119 2.15

Western 231 4.17

Ashanti 318 5.74

Greater Accra 4576 82.54

Total 5544 100.00

Fig. 3 Map showing regional distribution of FDI projects. Source 
GIPC, 2018 & Authors’ Construct, 2022

Table 2 Summary statistics of the variables

Source computed using Eviews 10.0 Package

Statistics CD JBC INC TOP GDP

Mean 3.86e-16 2.75e-15 27.2 56.0531 5.319191

Median 0.027858 0.094470 15.73125 46.0200 4.651426

Maximum 0.293941 1.162529 35 116.0600 14.04712

Minimum −0.318440 −1.390685 20 6.1900 2.282918

Std. Dev 0.162685 0.589889 4.582576 29.7858 2.207131

Skewness 0.044368 −0.400252 0.0255 0.1953 1.886337

Kurtosis 2.277970 2.980920 0.8232 1.9449 7.464251

Jarque–Bera 2.529202 0.561024 4.9800 2.3734 56.93767

Probability 0.767512 0.755397 0.0831 0.3052 0.00000

Sum 1113.810 520.9000 680.000 2522.390 212.7677

Observations 25 25 25 25 25
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the considered period. Regarding skewness, all variables 
(except employment creation) are positively skewed. The 
Jarque–Bera measurement that demonstrates the null 
hypothesis that all the series are gotten from a normally 
distributed random process can not be rejected for mar-
ket size implying that they are normally distributed. But 
community development, tax incentives, and trade open-
ness are not normally distributed. As a result, the ARDL 
approach was employed for the analysis since it assumes 
a normal distribution not for all the series or variables.

Results of the unit root test
Although the ARDL cointegration approach can be used 
independently of the order of integration, it is essential 
to verify the unit root test to determine if the variable 
are not integrated into an order higher than one with a 
specific one in order to extricate the results from spuri-
ous regression. This is on the grounds that the computed 
F-statistics gave by Pesaran et al. [38] won’t be legitimate 
within the presence of I(2) variables.

The Augmented Dickey–Fuller (ADF) and Phillips and 
Perron (PP) tests were linked to all variables in the lev-
els and first difference to formally build up their order of 
integration. The Schwarz–Bayesian Criterion (SBC) and 
the Akaike Information Criterion (AIC) were utilized 
to decide the ideal number of lags incorporated into the 

test. The study used the P value to settle on the unit root 
decision (i.e., rejection or acceptance of the null hypoth-
esis that the series contains a unit root) that reached a 
comparable conclusion with critical values.

In Table 3, the invalid theory of the root unit for all var-
iables can not be rejected at levels. This implies not all 
variables are not stationary at the level since their p value 
for the ADF and PP tests are not significant at all conven-
tional level of significance.

Table 4 shows that, at first difference, all the variables 
are stationary and we reject the null hypothesis of the 
existence of unit root. We reject the null hypothesis of 
the existence of unit root in D(CD), D(JBC), D(INC), 
D(TOP) and D(TOP) and at the 1% level of significance. 
From the above analysis, one can therefore conclude that 
all variables are integrated of order one I(1) and in order 
to avoid spurious regression the first difference of all 
the variables must be employed in the estimation of the 
short-run equation. The results demonstrates that com-
munity development, employment creation, tax incen-
tives, market size and trade openness are not stationary 
at levels. This is on the grounds that the P value   of the 
ADF statistic are not statistically significant. However, 
when these variables are differenced for the first time, 
they end up noticeably stationary. Therefore, the null 
hypothesis of the existence of unit root (non-stationary) 
at the significance levels of 1% are rejected.

Table 3 Unit root test for the order of integration (ADF and Philips Perron) at Levels with (intercept and trend)

Source Computed using Eviews 9.0 Package

Variable ADF Stats P Value Lag PP Stats P Value [BW]

CD −3.17085 0.1059 [2] 1.6609 0.9995 [3]

JBC −1.921128 0.6240 [1] −4.712977 0.0027 [3]

INC −4.399273 0.0062 [0] −4.400589 0.0062 [2]

TOP −3.101025 0.1203 [1] −3.113519 0.1174 [3]

MS −3.870085 0.0231 [0] −3.910709 0.0209 [2]

Table 4 Unit Root Test For Order of integration: (ADF and PP): at first difference with (intercept and trend)

Source Computed using Eviews 9.0 Package

IO represents order of integration and D denotes first difference. ***, ** and * represent significance at the 1, 5 and 10% levels respectively

VARS ADF STATS P Value OI LAG PP STATS P Value OI BW

DCD −10.4876 (0.0000)*** I(1) [0] −10.9737 (0.000)*** I(1) [1]

DJBC −12.0446 (0.0000)*** I(1) [1] −12.1699 (0.000)*** I(1) [2]

DINC −6.56452 (0.000)*** I(1) [0] −13.8240 (0.000)*** I(1) [3]

DTOP −7.19665 0.0000 I(1) [1] −15.5245 (0.0000) I(1) [2]

DMS −7.52739 (0.000)*** I(1) [0] −10.4504 (0.000)*** I(0) [8]
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From Tables  3 and 4, the null hypothesis of the pres-
ence of unit roots cannot be rejected for community 
development, employment creation, tax incentives, mar-
ket size and trade openness because the P values of both 
the ADF and the PP statistic are not significant at all the 
conventional levels of significance.

Bounds test for cointegration
The presence of long-run relationships is tested using 
the bounds test for cointegration. Cointegration test ena-
bled the verification of existence of both long-run and 
short-run relationships among the variables used for the 
analysis. Pesaran and Shin [37] argued that performing 
a cointegration test allows researchers to establish the 
existence of an imbalance in several equations or not. 
According to Charemza and Deadman [39], the presence 
of a cointegration relationship between variables implies 
the existence of adjustment mechanisms that prevent 
errors in the long-term relationship from increasing.

The implication is that whenever two or more variables 
are cointegrated, then theoretically, there exists an error 
correction mechanism. The error correction term is the 
lagged residual of the cointegration regression. It deter-
mines the speed of adjustment to long-run equilibrium. 
For this reason, a negative and significant coefficient of 
the error term is expected. According to Pesaran et  al. 
[38], the lower bound critical value assumes that the 
explanatory variables are integrated of order zero or I(0), 
while that of the upper bound assumes that the explana-
tory variables are integrated of order one or I(1).

Table  5 illustrates the results of the bound test. From 
the table, the F-statistic for the model 1 with CD as the 
dependent variable is 6.875451*** and model 2 with JBC 
as the dependent variable is 7.767313. It surpasses as far 
as possible the upper critical bound at one percent level 
of significance. This implies the invalid speculation of 

non-cointegration between the variables of the condi-
tion is rejected. This proposes a long-term connection 
between CD and its independent variables as well as a 
long-term relationship between JBC and its independent 
variables. The presence of a cointegration between return 
on equity and the independent variables of the model 
means that an error correction exists; thus, the investiga-
tion permitted to assess the long-run coefficients and the 
dynamic parameters for the short run.

Analysis of the long‑run results between tax incentives 
and community development
The government encourages FDI in specific business 
development projects with tax relief on capital and gains 
if the government thinks the project is beneficial for 
Ghana. To promote rural development, the government 
offers tax incentives in the form of relief from stamp 
duty and full tax exemption from corporate income tax, 
dividend tax, and capital gains tax. This session presents 
the results and discussion of the long-run connection 
between community development and tax incentives.

Since the results of the cointegration analysis demon-
strates the presence of a long-run connection between 
dependent variable (community development) and the 

Table 5 Results of bounds test for the existence of cointegration

Source Estimated using Microfit 5.1 package

*, **, and *** shows 10, 5 and 1% levels of significance respectively

Model Dependent variable Function F‑statistic Cointegration status

1 CD F(CD/INC, MS, TOP 6.875451*** Cointegrated

2 JBC F(JBC/INC, MS, TOP 7.767313*** Cointegrated

Asymptotic Critical Value

Model 1 1% 5% 10%

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

4.29 5.61 3.23 4.35 2.72 3.77

Asymptotic Critical Value

Model 2 1% 5% 10%

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

4.29 5.61 3.23 4.35 2.72 3.77

Table 6 Estimated long-run coefficients using the ARDL 
approach for community development model (Model 1)

Source Computed using Microfit 5.1

*, **, and *** show 10, 5 and 1% levels of significance respectively

Variables Coefficient Standard Error T‑statistic P Value

C 0.010130 0.092923 0.109013 0.9163

INC 0.502997 0.347191 1.446763 0.0503**

TOP −0.280889 0.818087 −2.565489 0.0375**

MS 2.098792 1.082450 2.36067 0.0373**
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independent variables, the study continued to assess the 
long-run effect of the independent variables on com-
munity development utilizing the ARDL approach. The 
assessments of the selected ARDL demonstrate in light 
of the Schwarz–Bayesian Criterion-ARDL(1,0,0,0,2,0) is 
displayed in Table 5.

Table 6 demonstrates that the impact of tax incentives 
on community development, contingent upon the prox-
ies used to gauge community development. When the 
FDI projects is utilized as proxy of community develop-
ment, the coefficient of tax incentives is positive and sta-
tistically significant at 5% significance level. In particular, 
1% expansion in tax incentives will lead to 50.3% increase 
in community development over the long run. This con-
firms expectation of the study. The magnitude of the coef-
ficient suggesting that strong tax incentive environment 
can also weigh on the foreign investors as it will motivate 
them to increase their investment portfolios. Taxes are 
used to empower investment and invigorate enterprises. 
The need for economic segments to have an incentive to 
improve purchasing power and reduce costs [40]. The 
implication is that the more such projects are recorded 
in a region, the higher the probability that more develop-
ment will be enjoyed in that region. This may probably 
be that sufficient tax incentives enhance growth and the 
economy. Further, incentives are high motivators for the 
establishment of business enterprises. It implies that 
where incentives are not present, it will not only demoti-
vate people, but it can also lead to the closure of already 
existing industries, as such incentives should be present 
so as to keep motivating people and business owners 
to establish and expand their enterprises. Several stud-
ies have found that tax breaks have a significant impact 
on community development [2, 16–18]. The findings 
also support El Ha and Zenjari, [41] assertion that while 
taxation is not the most vital determinant of investment, 
it greatly affects its intensity and net gainfulness. This 
finding is also contrary to Fahmi’s [42] findings that tax 
holidays, the fundamental autonomous variable directed, 
were not significant in pulling in FDI inflows. The study 
noted that tax holidays can never adjust for a lacking 
framework, economic and political shakiness, and terri-
ble government strategies. Similarly, Stapper [43] found 
that the high corporate tax rate does not influence the 
investment choice of foreign direct investments. Also 
Šimović and Zaja [44] found that tax incentives are used 
to draw in investment and develop rural communities.

Table 6 also indicates that there is a negative and sta-
tistically significant relationship between trade open-
ness and rural development in the long run. All other 
being equal, an increase in trade openness will result 
in an decrease in rural development of 28.1% over the 
long-run period. The opening of the economy measures 

the country’s trade openness and its integration into the 
global economy. In the long run, as they are compelled 
to compete in the same market as larger economies or 
nations, trade liberalization can be a threat to emerging 
nations or economies. This dilemma has the potential to 
suffocate existing local companies or cause newly gen-
erated industries to fail thereby reducing rural develop-
ment. This support Etim et al.’s [45] ([34, 35]) findings.

Table  6 illustrates that the coefficient of market size 
is positive and statistically significant to rural develop-
ment. All other things being equal, an increase in market 
size will lead to a total increase in rural development in 
the long run. More importantly, a percentage change in 
market size will lead to a 209.8% increase in rural devel-
opment. The higher the market size, the greater the com-
munity development in terms of projects and availability 
of jobs [32, 33]. As the Ghanaian market turns out to be 
more competitive, industrial motivating forces can be 
successful on the off chance that they support modern 
activities with high potential for included worth. The sig-
nificant role of tax incentives in the economic develop-
ment of any nation can’t be exaggerated. This is on the 
grounds that it is the premise of a strong reason for the 
development and long-term improvement of the indus-
trial sector. This finding is in tandem with Etim et  al.’s 
[45] findings that the extent of the market (GDP), the 
opening, and the conversion scale affected the inflow of 
FDI, while the political risk was negative.

Analysis of short‑run results for community development 
model
This session presents the results and discussion of the 
short-run relationship between community develop-
ment and tax incentives. The short run is defined as the 
period one year and below. The Error Correction Model 
(ECM) gives the methods for accommodating the short-
run behavior of an economic variable with its long-run 
behavior. The presence of cointegration connections 
among the variables requires the estimation of ECM 
to comprehend the short-run dynamic behavior of the 
bank profitability model. The model uses the first differ-
ence of the variables (capture short-run changes). The 
analysis tests the null hypothesis of no short-run relation-
ship between community development and tax incen-
tives as against the alternative hypothesis of a short-run 
relationship between community development and tax 
incentives.

The coefficient of the ECM, as shown in Table 7, reveals 
how quickly the variables converge to equilibrium after a 
shock and has a statistically significant coefficient with a 
negative sign, as predicted, in the model at the 5% signifi-
cant level. This confirms that the variables in the model 
have a short-run relationship. The span of the coefficient 
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on the error correction term (ECT) in the model shows 
that about 10.3% of the disequilibrium in community 
development is driven by past years’ shocks, and that 
this year’s disequilibrium converges back to the long-run 
equilibrium. The negative sign indicates that any short-
term shock will be compensated for in the long run. 
According to Acheampong [46], the bigger the absolute 
size of the error correction component, the faster the 
convergence to equilibrium. However, the size of the 
coefficients in this analysis shows that long-run changes 
are adjusted at a modest rate. A extremely substantial 
error correction term, according to Bannerjee and Mes-
tre [47], further demonstrates the presence of a long-run 
connection. When shocked in the short term, the vari-
ables in the model exhibit proof of immediate reaction to 
equilibrium, according to the research.

The F-statistic value shows that tax incentives, market 
size, and trade openness have a substantial impact on 
community development (as measured by FDI projects) 
across the research period. The R-squared (0.980565) 
estimation in the model shows that the independent 
variables in the study explain around 98.1% of changes 
in community development in the short run. The DW-
statistics estimate of 2.167253 confirms that there is no 
serial correlation.

Consistent to the results of the long run, the coefficient 
of the tax incentives is positive and statistically significant 
at 5% significant level. Hence, 1% expansion in tax incen-
tives will lead to 66.3% increase in community develop-
ment, compared to 50.3% over the long run. This shows 
that the tax incentives is efficient at a high percentage 

given its strategy of motivating investors to invests in 
areas that promote community development in the short 
run and long run. This contradicts to Abdulrahman and 
Olumide [48] findings.

Contrary to the long-run results, the coefficient of 
trade openness is positive and statistically significant at 
5% significance level in the short run. In this way, a 1% 
expansion in trade openness has the capability of reduce 
community development by around 141.5%. The impact 
of trade openness on community development appears to 
be more extreme in the short run (141.5%) than over the 
long run (28.1%). This implies, utilizing trade openness 
to enhance community development is more viable over 
the short-term period than in the long run in developing 
countries. In the short term, integration with global com-
merce with sources of innovation is facilitated through 
trade, which boosts FDI gains. Trade openness encour-
ages economies to grow output, resulting in higher 
returns to scale and economics of specialization [48]. 
This is in tandem with the findings of Abdulrahman and 
Olumide [48]

Finally, the coefficient of market size (GDP) is positive 
and statistically significant, which confirms to the posi-
tive relationship acquired over the long run. This implies, 
over the short run there is a positive connection between 
GDP and community development in both short and 
long term. The probability of firm exist increase as the 
market size increases resulting in an increase in invest-
ment projects which intend improve development. This 
finding concurs with discoveries of Kondo & Okubo [49]

Table 7 Short-run estimates using the ARDL approach (Community development)

Source Computed using Microfit 5.1

*, **, and *** shows 10, 5 and 1% levels of significance respectively

Variables Coefficient Standard error T‑statistic P value

dC 17.9413 36.52344 −0.491227 0.6383

dCD (−1) 0.663194 0.307443 2.457126 0.0379**

dCD (−2) 1.308740 0.309101 4.234026 0.0039**

dINC (−1) 0.659027 0.298861 2.405130 0.0333**

dINC (−2) 2.185666 0.385019 5.676770 0.0008***

dTOP (−1) 1.414981 0.263505 5.369839 0.0010***

dTOP (−2) 4.514618 1.752335 2.576344 0.0367**

dMS (−1) −2.642398 0.903544 −2.924481 0.0222**

dMS (−2) −2.868649 1.114105 −2.5748471 0.0367**

ECM (−1) −0.10301 0.0495 −2.1813 0.035**

R-squared 0.980565

Adjusted R-squared 0.902827

F-statistic 12.61362

Prob (F-statistics) 0.000994

Durbin-Watson statistic 2.167253
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Model diagnostics and stability tests
The evaluated properties of a time series data, according 
to Hansen [20], may change with time. As a result, it is 
critical to do parameter tests to look for model misspeci-
fication that might arise as a result of shaky parameters, 
allowing for a more accurate bias assessment. Tables  8 
show the results of the model diagnostics and goodness 
of fit tests.

Also, Table 8 shows that the errors are normally dis-
tributed and the model passes the Ramsey’s RESET for 
correct specification of the model as well as the white 
heteroskedasticity test.

Finally, to check the stability of the coefficients 
of the model, the study employed the CUSUM and 
CUSUMSQ of recursive residuals stability tests as rec-
ommended by Pesaran and Pesaran [50]. According to 
Bahmani-Oskooee [51], the null hypothesis for this test 
is that the coefficient vector is the same in every period. 
The CUSUM and CUSUMSQ of recursive residual sta-
bility test in Figs.  3 and 4 indicate that all the coeffi-
cients of the estimated model are stable over the study 
period since they are within the 5% critical bounds.

From Figs.  4 and 5, the variable on the vertical axis 
is residuals whiles the variable on the horizontal axis is 
years. The variable on the vertical axis is residuals whiles 
the variable on the horizontal axis is years. The CUSUM 
and CUSUMSQ graph indicates that the coefficients in 
the models are stable over the study period.

The effectiveness of location tax incentives in job creation
This section analyses the effectiveness of tax incen-
tives on employment creation. Under the Ghana Invest-
ment Promotion Center Act of 1994, the agriculture and 
manufacturing sectors that fundamentally used local raw 
materials or engaged in the production of agricultural 
equipment, building and construction, tourism and min-
ing enjoy some incentives in terms of tax exemption from 
customs import duties on plants and machinery, reduced 
corporate income tax rates, and other incentives with the 
view of creating jobs. It noted that FDI activities ought to 
generate potential employment. The implication is that if 
such ventures are received in an area, more occupations 
are bound to be created in that region.

Table 8 Model goodness of fit and model diagnostic tests

Source Computed using Microfit 5.1

Test Statistics LM Version F Version

A: Serial Correlation CHSQ (1) = 15.08348 (.005) F (1, 24) .1.802820 [.2573]

B: Functional Form CHSQ (1) = .46429 (.307) F (1, 24) .20263 [.656]

C: Normality CHSQ (2) = 27.0231 (.000) Not applicable

*D: Heteroscedasticity CHSQ (1) = .27887 [.597] F (1, 24) .16737 [.708]
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Fig. 4 Plot of cumulative sum of recursive. Source Generated by the 
author using Microfit 4.1
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Fig. 5 Plot of cumulative sum of squares of recursive residuals. Source 
Generated by the author using Microfit 4.1

Table 9 Estimated long-run coefficients using the ARDL 
approach for job creation

Source Computed using Microfit 5.1

*, **, and *** show 10, 5 and 1% levels of significance respectively

Variables Coefficient Standard error T statistic P value

C 0.813477 0.136122 −5.976089 0.0001***

INC 0.578694 0.249347 2.320842 0.0405**

MS −0.813477 0.183158 −4.441396 0.0010***

TOP 2.285181 0.652558 3.501882 0.0050**
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The study compares the null hypothesis of no long-
run relationship between job creation and tax incentives 
with the alternative hypothesis of a long-run relation-
ship between job creation and tax incentives. The study 
continued to assess the long-run effect of the independ-
ent variables on employment creation using the ARDL 
approach after the results of the cointegration analysis 
revealed the presence of a long-run connection between 
the dependent variable (employment creation) and the 
independent variables. Table  5 shows the results of the 
selected ARDL’s evaluations in light of the Schwarz–
Bayesian Criterion-ARDL(1,0,0,0,2,0).

Table 9 also shows that there exists a positive and sta-
tistically significant relationship between tax incentives 
and employment creation. All other things being equal, 
an increase in tax incentives will lead to a total increase 
in employment creation. More importantly, a percent-
age change in tax incentives will lead to a 57.9% increase 
in employment creation. Therefore, the null hypothesis 
that tax incentives have no effect on employment crea-
tion is rejected. As indicated by Philip [52], tax incentives 
are "a deliberate decrease (or aggregate disposal) of tax 
commitments conceded by the government to empower 
specific economic units (for instance, organizations must 
act in an attractive way (for instance, contribute more), 
deliver more, utilize more, save more, devour less, import 
less, contaminate less, and so forth. It is therefore neces-
sary for a country to improve employment by supporting 
private businesses. One reason for encouraging FDIs is 
that investment activities will encourage them to create 
business opportunities and jobs for Ghanaians.

The coefficient of trade openness has a positive and sta-
tistical effect on employment creation. More importantly, 
all other things being equal, an increase in trade open-
ness will result in 81.3% increase in job creation. This 
means that the greater the relationship, the more open 
the economy is and the greater the inflows of FDI and job 
creation are. This conforms to Amanuel’s [39] findings 
that the level of transparency and expansion in Ethiopia 
has significantly affected foreign direct investment flows 
in Ethiopia.

Finally, market size (measured as GDP) is negative 
and statistically significant to employment creation. The 
implication is that Job creation is aided by economic 
growth. Growth must also boost the productive capac-
ity of sectors that have the ability to absorb significant 
amounts of labor (for jobs). Martins [53] concludes that 
economic development was unable to produce adequate 
productive employment in Ghana. This finding contra-
dicts with Etim et al. [45] finding that market size (GDP), 
receptiveness and the size of transformation affected FDI 
inflows. Similarly, Kudaisi [40] found that market size has 
significant effect on employment creation. Hussain and 

Kabibi [54] noted the extent of the market is the most 
essential factor of foreign direct investment in developing 
nations.

Analysis of short‑run results
The results and discussion of the short-term link between 
tax incentives and employment creation are presented in 
this session. The term "short run" refers to time periods 
of one year or less. The error correction term, accord-
ing to Bahmani-Oskooee [52], is a more successful way 
for building up cointegration to some extent. The Error 
Correction Model (ECM) describes how to reconcile an 
economic variable’s short-run behavior with its long-run 
behavior. The presence of cointegration relationships 
among the variables necessitates the estimate of ECM in 
order to appreciate the bank profitability model’s short-
run dynamic behavior. The initial difference between 
the variables is used in the model (capture short-run 
changes).

From Table  10, the coefficient of the ECM indicates 
how fast the variables converge to equilibrium follow-
ing a shock and it has a statistically significant coeffi-
cient with a negative sign, as expected, in the model at 
5% significant level. This affirms the presence of short-
run relationship among the variables in the model. In the 
model, the span of the coefficient on the error correction 
term (ECT) demonstrates that around 30.2% of the dis-
equilibrium in employment creation is caused by earlier 
years’ shocks converges back to the long-run equilibrium 

Table 10 Short-run estimates using the ARDL approach

Source Computed by Authors using Microfit 5.1

*, **, and *** show 10, 5 and 1% levels of significance respectively

Variables Coefficient Standard error T statistic P value

dC 0.059825 0.175347 0.341179 0.6142

dJBC −0.578694 0.177289 −3.264122 0.0075***

dJBC (−1) 0.433413 0.26896 2.559866 0.0376**

dINC (−1) 0.607399 0.220767 2.751312 0.0285**

dTOP −0.223510 0.122293 −1.827652 0.0948*

dTOP (−1) −0.813477 0.385019 5.676770 0.0008***

dTOP (−2) −2.863171 0.0031 2.4773 0.053*

dMS (−1) 1.747147 0.902413 1.936082 0.0941

dMS (−3) 2.041561 0.654200 3.120698 0.0168**

ECM (−1) −0.302417 0.080571 −3.753417 0.0032**

R-squared 0.809600

Adjusted 
R-squared

0.728000

F-statistic 9.921568

Prob (F-statis-
tics)

0.000227

DW statistic 2.251347
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in the present year. The negative sign implies that any 
shock that occurs in the short run will be corrected in 
the long run. Acheampong [55] maintains that the larger 
the error correction term in absolute value, the faster the 
convergence to equilibrium. However, the magnitude of 
the coefficients in this study suggests that the speed of 
adjusting to long-run changes is moderate. Bannerjee 
and Mestre [46] noted that a highly significant error cor-
rection term further confirms the existence of a long-run 
relationship. The study indicates that the variables in the 
model show confirmation of direct reaction to equilib-
rium when shocked in the short run.

The F-statistic value demonstrates that, at the total 
level, the tax incentives, trade openness and market 
size have significant effect on the employment crea-
tion (measured by the number of jobs created by FDI) 
over the study time frame. In the model, the estimation 
of the R-squared (0.809600) demonstrates that around 
80.9% changes in employment creation in the short run 
are being explained by the independent variables in the 
study. The DW-statistics estimation of 2.251347 affirms 
that there is no issue of serial correlation.

The coefficient of tax incentives is positive and sta-
tistically significant in the short run, which confirms 
to the positive relationship acquired over the long run. 
This implies, over the short run there is a positive link 
between tax incentives and employment creation. A con-
ceivable clarification of this relationship shows that tax 
incentives attracts more FDI in the economy resulting 
in increase in job creation. Accordingly, government of 
Ghana needs to accomplish more to make an empower-
ing domain for effective tax incentives management. This 
finding concurs with discoveries of Adurahman and Olu-
mide [49].

Contrary to the long-run results, the outcomes addi-
tionally uncover that in Ghana, trade openness nega-
tively affects employment creation over the short run. 
This shows that an expansion in trade openness by 1% 
prompts a reduction in employment creation by 81.3% 
points. This negative relationship contradicts the study 
expectation. A conceivable clarification of this relation-
ship shows that since imports overwhelm the trade in 
Ghana, and obviously most imports are consumer goods, 

this may tend to swarm out domestic productivity and 
employment generation. Policy-makers who devise 
trade policies are challenged by ascertaining their fiscal 
impacts. This negative relationship contradicts with the 
discoveries of Phillips and Goss [56] and Kudaisi [40].

Finally, the coefficient of market size (GDP) is posi-
tive and statistically significant, which confirms to the 
positive relationship acquired over the long run. This 
implies, over the long run there is a positive connec-
tion between GDP and profitability yet a negative rela-
tionship exists between them in the short-run period. 
It showed that tax incentives have increased the rate of 
capital accumulation and improved efficiency in capital 
utilization in foreign investment which is essential for 
job creation in the communities where such projects 
exists especially which such projects are into manufac-
turing. Basnett and Sen [57] suggests that expansion 
in manufacturing and services had an especially good 
influence on employment. Overall, GDP growth has a 
minimal influence on employment in agriculture, but 
value-added growth in the industry has a rather big 
impact on employment. The finding concurs with dis-
coveries of Martins [53] and Khan [58].

Model diagnostics and stability tests
According to Hansen [50], the assessed parameters of 
a time series data could vary after some time. Thus, it 
is basic to conduct parameter tests to check for model 
misspecification that may emerge because of unsteady 
parameters and in this way prompt bias estimate. 
Table  11 demonstrates the outcomes for the model 
diagnostics and goodness of fit.

Also, Table 11 shows that the errors are normally dis-
tributed and the model passes the Ramsey’s RESET for 
correct specification of the model as well as the white 
heteroskedasticity test.

Finally, to check the stability of the coefficients 
of the model, the study employed the CUSUM and 
CUSUMSQ of recursive residuals stability tests as rec-
ommended by Pesaran and Pesaran [51]. According to 
Bahmani-Oskooee [52], the null hypothesis for this test 
is that the coefficient vector is the same in every period. 

Table 11 Model goodness of fit and model diagnostic tests for employment creation model

Source Computed by the Authors using Microfit 5.1

Test Statistics LM Version F Version

A: Serial Correlation CHSQ (1) = .40044 (.841) F (1, 32) .30539 [.862]

B: Functional Form CHSQ (1) = .2643 (.607) F (1, 32) .20263 [.656]

C: Normality CHSQ (2) = 29.023 (.000) Not applicable

*D: Heteroscedasticity CHSQ (1) = .27887 [.597] F (1, 40) .26737 [.608]
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The CUSUM and CUSUMSQ of recursive residual sta-
bility test in Figs.  2 and 3 indicate that all the coeffi-
cients of the estimated model are stable over the study 
period since they are within the 5% critical bounds.

From Figs.  4 and 5, the variable on the vertical axis 
is residuals whiles the variable on the horizontal axis is 
years. The variable on the vertical axis is residuals whiles 
the variable on the horizontal axis is years. The CUSUM 
and CUSUMSQ graph indicates that the coefficients in 
the models are stable over the study period (Figs. 6, 7).

The relationship between location tax incentives 
and the regional distribution of FDI before and after 
the introduction of the incentive system in Ghana
The government hoped that by establishing a location 
tax incentive, regions with low corporate taxation rates 
would attract more FDI. Correlation analysis was used in 
the study to determine the relationship between location 
tax incentives and FDIs.

The government of Ghana’s approach to giving the 
location tax incentive was to impact the area of FDI 
away from the Gt. Accra regions to different regions, 
particularly, to the three northern regions of the North-
ern region, the Upper West Regions, and the Upper East 
Regions. The outcome demonstrates that Gt. Accra has 

a higher taxation rate, but it draws in more FDI than dif-
ferent regions that have a lower rate. Table 9 establishes 
no significant relationship between location tax incen-
tives and FDI projects as indicated by (r = 0.126, P > 0.05). 
It reveals that there is no connection between location 
tax incentives and regional distribution of FDI in Ghana. 
This implies location tax incentives have not conveyed 
projects to the less endowed regions of Ghana. In quest 
for this vision, and as far back as 2004, location tax incen-
tives in the structure decreased corporate tax for agro-
preparing firms and firms that produce cocoa based 
items from cocoa waste, it was reported. The package 
included a 20% corporate tax for firms located in Accra 
and Tema, a 10% corporate tax for firms located in the 
other regional capitals, excluding Tamale, Wa, and Bolga, 
and no corporate tax for firms located in the Northern, 
Upper East, and Upper West regions. The general cor-
porate tax rate was reduced to 25% in 2006.organiza-
tions that are situated in Accra and Tema pulled in at a 
similar pace of 25%, while firms that are situated in other 
regional capitals drew in 18.75%. Firms located outside 
of regional capitals earn 12.50%. Within the period, the 
regions have gotten a serious and generous measure of 
FDI, yet it is not yet realized whether the location tax 
incentive has had any impact on the local appropriation 
of FDI in the nation. The findings so far confirm the find-
ings of ActionAid Ghana [9] and Van Parys and James 
[59] that location incentives are ineffective policy tools to 
influence the location decisions of FDI but contradict the 
findings of Iwasaki and Suganuma [60] for Russia. Van 
Parys and James [59] suggest that countries with weak 
investment climates must concentrate on improving their 
investment climates instead of reducing taxes (Table 12).

Conclusion
The Ghanaian government has devised tax regulations 
bestowing incentives on enterprises and individuals 
with the intention of conducting business in the nation 
in order to promote the Ghanaian economy. It has been 
shown that without adequate tax incentives, no corpo-
ration can effectively achieve the goals for which it was 
founded, particularly at the sustaining stage, given the 
astronomical cost of manufacturing in Ghana and the 
attendant challenges with infrastructure facilities. This 
investigation has gone to great lengths to show that tax 
incentives have significant effect on community devel-
opment as well as job creation. It is no longer surprising 
that the government has acknowledged the significant 
role tax incentives play in job generation and rural eco-
nomic growth.

From the study, it been established that appropriate 
tax incentives are beneficial to companies and encourage 
them to make investment decisions. More importantly, 
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location tax benefits operate as a motivator for investors 
by minimizing the impact of local manufacturing and 
increasing the overall impact of industrialization, which 
creates jobs and improves rural economic development.

Trade openness and market size significantly affect 
community development and job creation in Ghana. 
These are nevertheless consistent with contemporary 
development and, in general, lead to realistic economic 
growth. Despite the location tax benefits provided by the 
government during the 1990s, the results show that FDI 
appropriation is biased towards Greater Accra, Ashanti, 
Central, Eastern, and Western regions. The study sug-
gests that a more widespread mindfulness campaign, 
including workshops, courses, and advertisements, be 
launched to educate investors about available business 
opportunities, particularly since a significant number of 
people are wandering the streets due to a lack of employ-
ment. They may be able to encourage them to share their 
knowledge. The government should create tax incentives 
that emphasize the use of locally sourced goods such as 
raw materials, labor, and locally manufactured equip-
ment and machinery. As a result, rural development and 
employment will improve.
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