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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Modeling the impact of macroenvironmental 
forces on investment in Renewable Energy 
Technologies in Ghana: the moderating role of 
Entrepreneurship orientation dimensions
Michael Karikari Appiah1*, Rosemary Anderson Akolaa1 and Angela Kyerewaa Ayisi-Addo1

Abstract:  Since 2011, successive Governments in Ghana have developed, and 
implemented Renewable Energy Master Plan to leverage macroenvironmental forces 
and encourage indigenous investment in Renewable Energy Technologies (RETs), but 
the actual impacts are yet to be felt by Ghanaians. The main objectives of the study 
are to: examine the impacts of Macroenvironment Forces (MF) on Small and Medium 
Enterprises’ (SMEs) investment intentions in RETs, and determine the moderating 
effects of Entrepreneurship Orientation (EO) dimensions (viz. proactiveness, compe-
titive aggression, innovativeness, and risk-taken) on the relationship between MF and 
SMEs’ investment intentions. A total of 240 usable responses were received through 
self-administered survey questionnaires among Ghanaian SMEs. Variance-Based 
Partial Least Square Equation Modelling (PLS-SEM) approach was used for the data 
analyses and hypotheses testing. The results revealed that MF had significant and 
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positive relationship with SMEs’ intention to invest in RETs. Moreover, the results 
showed that proactiveness, competitive aggressive, and innovation had direct effects 
on intention to invest in RETs. Again, the results showed that EO dimensions sig-
nificantly moderated the relationship between MF and investment intentions in RETs. 
The implications of these results include extending previous MF works by evaluating 
MF, EO, and investment intention relationships in a developing country context, which 
has been largely ignored in previous studies. Again, this paper provides insights into 
the value of macroenvironment scanning and assessment which could lead to better 
investment intentions in clean, affordable, and reliable energy service. Besides, the 
efficacy of EO in MF-investment intentions relationship has been well established in 
this paper.

Subjects: Economics; Political Economy; Environmental Economics; Business, Management 
and Accounting; Industry & Industrial Studies  

Keywords: Macroenvironment Forces; Entrepreneurship Orientation; SMEs’ Investment; 
Renewable Energy Technologies; Structural Equation Modelling

1. Introduction
The emergency of Sustainable Development Goals (SDGs) and the Paris Agreement on Climate 
Change have propelled Policy Makers, Practitioners and Academics to renew commitments 
towards renewable energy sources in the sub-Saharan African (SSA) countries (Obeng-Darko, 
2018; Akuamoah, 2020). The SDG 7 focuses on ensuring universal access to clean, affordable, 
reliable, and modern energy services, and constitutes an integral part of the agenda, 2030. 
Murshed . (2022) averred that among the various ways to ensure energy savings, the integration 
of renewable energy sources into the national energy mix is considered to be the most important. 
In addition, increasing the use of renewable energy sources not only supplements non-renewable 
energy sources and reduces the energy crisis but also improves environmental quality. However, 
shifting to renewable energy sources to become independent of fossil fuels is not easy, especially 
for less developed countries, which are often technologically backward (Murshed et al., 2020; 
Murshed, 2021a; Murshed, 2021b). Seemingly, there are exciting times for renewable energy 
worldwide, with many countries seeing a surge in investment.

Given the global trend, the Government of Ghana has recently made efforts to develop the private 
sector and encourage local participation in renewable energy technologies (solar, wind, hydro, 
biomass, etc.). Photovoltaic capacity has grown from 3.1 GW in 2005 to 227 GW in 2015 (Energy 
Commission, 2016; Batchelor & Scott, 2017; Obeng-Darko, 2018; Akuamoah, 2020). Over the same 
period, wind power capacity has grown from 59 GW to 433 GW, and the annual commercial capacity 
of large hydro is also very significant. Over the same period, the capacity of partially operated co- 
integration biogas plants quadrupled to 106.4 GW. Other renewable energy technologies have also 
made considerable progress, with total annual biofuel production rising from 37 billion litres in 2005 
to 128 billion litres in 2015. The cost of the most essential technologies has fallen considerably, while 
production levels have risen sharply (Duku et al., 2011; Ackah et al., 2014; Nasir Alfa & Ackah, 2015; 
Eshun & Amoako-Tuffour, 2016; Batchelor & Scott, 2017; Karasmanaki et al., 2019; Akuamoah, 2020). 
The ensuing effect was that in 2011, the government, through its legislative arm, passed the 
Renewable Energy Act of 2011 (Renewable Energy Act, 2011) in order to create favorable conditions 
for the development of renewable energy sources in the country to achieve sustainable economic 
growth, contribute to improving social life and reduce the negative effects of climate change.

Currently, most renewable energy activities in the country are carried out as pilot projects or on the 
basis of short-term planning cycles. As a result, there is no clear and comprehensive long-term plan 
for the development and deployment of the various renewable energy sources. To address the impact 
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of short-term planning on the overall development of the renewable energy sector, the Renewable 
Energy Master Plan, which provides an investment framework for the promotion and development of 
the country’s abundant renewable energy sources for their contribution to sustainable economic 
growth, quality of life and environmental sustainability has already been developed (Energy 
Commission, 2016; Nasir Alfa & Ackah, 2015; Batchelor & Scott, 2017; Akuamoah, 2020) Following 
the renewable energy debate, various theories have attempted to explain why some companies are 
more likely to invest in renewable energy technologies than others. Existing studies (Energy 
Commission, 2016; Akuamoah, 2020; Appiah et al., 2021a) have examined the different factors 
that may influence firms’ behavioral intentions toward renewable energy technologies. The issue of 
investment in renewable energy technologies remains a current, important, and inexhaustible phe-
nomenon that has attracted the attention of many researchers and practitioners (Akuamoah, 2020; 
Amoah et al., 2020; Appiah et al., 2021b; Shabalov et al., 2021).

However, despite the expectant prospects associated with adoption and investment in renew-
able energy technologies in Ghana, as well as the various policies interventions made by the 
successive Governments to enhance investments in the sector, Ghanaian private firms are yet to 
take giant steps. Among the most compelling reasons behind low investment strides in renew-
able energy resources are that, the macroenvironmental forces, and entrepreneurship orienta-
tions have been partly ignored or used in isolation in most prior studies. Hitherto, these 
variables have not been studied together as a result of their combined effects on investment 
intentions are still missing in empirical knowledge. For instance, in a recent study, Murshed 
(2021a) investigated renewable energy transition in some south Asian countries from the period 
of 1992 to 2015. Besides, Murshed (2021b) focuses on modelling the macroeconomic determi-
nants of primary energy and electricity demand in Bangladesh from 1980 to 2018. Again, 
Amoah et al. (2020) examined the impact of economic wealth and economic freedom on the 
consumption of energy renewal as the percentage of the consumption of the total energy 
renewal in Africa. Furthermore, Murshed (2022) investigated whether energy efficiency improve-
ments can increase access to fuels cleansing and the technology cookers in the developing 
countries in the sub-Saharan Africa. All these studies focused predominantly on macroeconomic 
variables, and panel data with no consideration for entrepreneurship orientation.

In the light of this backdrop, this paper is aimed to develop a model that examines the relationship 
between macroenvironmental forces, entrepreneurship orientation, and investment intentions of 
SMEs in the field of renewable energy technologies in Ghana by synthesizing the Strategic 
Positioning Theory (SPT) and Resource Based-View (RBV) Theory. These theories, respectively, empha-
size on the influence of macroenvironmental forces and firm-specific resources on business success, 
growth, and development. This study contributes to empirical knowledge in five different folds. To 
start with, this paper contributes empirical knowledge on macroenvironmental factors including 
political, economic, legal, technological, and socio-cultural, and the extent to which each sub- 
construct impacts on investment in renewable energy. These macroenvironmental factors are essen-
tial because they influence general investment decisions in a country’s economy and are also part of 
the political economy. Understanding how macroenvironment factors affects investment behaviour is 
imperative to guide prospective investors. Secondly, this study contributes to entrepreneurial orienta-
tion dimensions, and the extent to which each dimension impacts on investment intentions in 
renewable energy, of which four have been considered in this study (Viz.: Proactiveness, 
Competitive Aggressiveness, Innovativeness, and Risk Taking). Thirdly, this study contributes empiri-
cal knowledge on the interaction effects between macroenvironmental factors and the dimensions of 
entrepreneurial orientation. This study argues further that although the relationship between macro-
environmental factors and investment behaviours in renewable energy technologies have been 
reported, the extent to which entrepreneurship orientation moderates this relationship has not yet 
been explored in empirical literature. Fourthly, ultimately, the new model provides a more robust and 
accurate picture of Ghanaian investment intentions in the renewable energy sector. Given that most 
of the studies conducted so far are from industrialized and high-income countries, in cases where the 
authors focused on African countries, panel data were used with very limited emphasis on primary 
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data and cross section surveys. This study contributes to the empirical literature by providing 
comparable knowledge for Ghana as a developing country using cross-sectional survey data. 
Moreover, the research model is developed to fully meet the requirements and assumptions of 
structural equation modeling (SEM). The formulation of such a model is particularly important, as 
there is no empirical SEM model that explains SMEs’ investment intentions in the renewable energy 
sector. Again, only a limited number of studies in sub-Saharan Africa have simultaneously incorpo-
rated macroeconomic factors, firm-level factors, and interaction effects as determinants of SMEs’ 
intentions to invest in renewable energy technologies, using the SEM method.

Since SMEs are considered an important driver of prosperity and growth in all economies, this 
study focuses on the investment intentions of SMEs in the RET industry. In addition, the study 
builds on previous empirical studies (Nasir Alfa & Ackah, 2015; Batchelor & Scott, 2017; Obeng- 
Darko, 2018; Akuamoah, 2020; Appiah et al., 2021a, 2021b; K.M. Appiah et al., 2021c) in several 
respects. The current study simultaneously covers three different constructs, and the extent to 
which they impact on investment intentions of SMEs. Notably, macroecological determinants, 
entrepreneurial orientation (firm-level determinants), and moderation-level determinants. Thus, 
the model represents an improvement over studies that focus only on firm-specific determinants 
(for example) or on macroeconomic determinants. Finally, unlike most previous studies that 
focused on only larger firms and public-listed firms, this study has used field survey data from 
micro, small and medium-sized firms that have active membership status from either Association 
Ghana Industry (AGI), National Board for Small-Scale Industries (NBSSI) or Ghana Chamber of 
Commerce and Industry. This study is expected to provide new and insightful information to guide 
policymakers, academics, and investors in order to enhance investment in the renewable energy 
industry. The following questions have been addressed in the study:

(1) To what extent do macroenvironmental forces affect SMEs investment behaviour in the 
renewable energy technologies in Ghana?

(2) To what extent do entrepreneurship orientation dimensions affect SMEs investment beha-
viour in the renewable energy technologies in Ghana?

(3) What are the moderating effects of entrepreneurship orientation dimensions on the rela-
tionship between macroenvironmental forces and SMEs investment intentions in the renew-
able energy technologies in Ghana?

The rest of the paper is structured into four (4) sections as follows: section 2 presents the review of 
works that have employed macro-environment determinants on investment intentions, entrepre-
neurial orientation dimensions on investment intention as well as theoretical framework and hypoth-
eses development. Section 3 presents the methodological procedure for the study. Section 4 presents 
the results and discussions. Section 5 presents conclusions and implications of the study.

3. Theoretical framework and hypotheses developmenT
Strategic Positioning Theory (SPT) and Resource-Based View (RBV) form the foundation upon which 
the current debate is sustained, and secondly, in our attempt to determine how different aspects 
of macro-environmental factors influence SMEs’ investment intentions in renewable energy tech-
nologies. According to SPT, firm behavior is influenced by the external environment and stake-
holder expectations. Johnson et al. (2008) proposed SPT and defined the business environment as 
macro factors, industry factors, competitors, and markets. A firm’s macro environment is a broader 
environment that affects all aspects of the firm (Johnson et al., 2008) Based on the SPT assump-
tions, this study postulated that there is a positive relationship between favorable macro- 
environmental factors and intentions to invest. Appiah et al. (2021a), (2021b) utilized SPT to 
explain investment behaviour in the Ghanaian oil and gas sector. Likewise, Itani et al. (2014) as 
reported by Litavniece and Znotina (2015) argued that the macro-environment in which firms 
operate influences their performance, and the magnitude of this influence depends on the 
dependence of the firm on the economy. External performance is analyzed mainly in relation to 
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the country’s political situation, economic conditions, socio-cultural factors, technological devel-
opments, and the legal framework (PESTEL). This theory has already been used to study similar 
phenomena (Johnson et al., 2008; Snyman and Saayman, 2009; Menzies and Orr, 2010; Gondor 
and Nistor, 2012; Litavniece and Znotina, 2015; Appiah et al., 2021a; K. M. Appiah et al., 2018). 
Again, the Resource-Based View theory has been used to supplement the SPT due to the presence 
of entrepreneurial orientation as moderator in the study. This theory argues that the performance 
of firms is determined by the resources it has at its disposal, and ultimately, how these resources 
are managed determines the success of the firm. In the current study, the authors have argued 
that entrepreneurship skills and capabilities are unique resources that are uncommon to most 
firms with such resources could manage it to drive a competitive edge over others (Barney, 1991; 
Laksmana and Yang, 2015; Asghari et al., 2020; Salehi et al., 2020; Appiah et al., 2021a). Therefore, 
inferring from this theory it is expected that SMEs with strong entrepreneurial orientations will be 
strengthened to take up investment in RETs in Ghana. The theoretical framework proposed in this 
study is presented in Figure 1.

3.1. Macro environmental forces and investment intention
Macroenvironmental factors are broadly referred to as uncontrollable forces, such as economic, 
political, legal environment, technological, and socio-cultural which exert influence on a firm 
decision-making as well as its performance. Similarly, reviewed studies have found that macro-
environmental factors influence investment in general (Milovanovic & Wittine, 2014; Solesvik et al. 
2014; Bialowolski & Weziak-Bialowolska, 2014; Mac-Dermott and Mornah, 2015; Khuong and An, 
2016; Farrukh et al. 2017; Adeleke et al., 2018; K. M. Appiah et al., 2018; Nirwana & Haliah, 2018). 
For example, Pheng and Chuan (2006) K. M. Appiah et al. (2018) show that macroenvironmental 
factors such as political stability, perception of corruption, trade policies, taxes, and inflation affect 
business decisions, growth, and development. However, this study takes a different approach from 
previous studies. Therefore, in this study, the macroenvironment aspect is included as an exogen-
ous variable to develop a strategy to discourage the growth of SME investment. We argued further 
that favorable macroenvironmental policies and strong enforcement agencies have effects on 
firms’ investment choice and intentions to commit resources towards renewable energy resources. 
In view of the ongoing argument, the study hypothesizes as follows: 

H1: MEF has positive and significant relationship with investment intention

3.2. Proactiveness
Proactiveness encompasses the pursuit of a pioneering advantage that shapes the environment by 
introducing new products or processes before competitors (Lyon et al., 2000; Rauch et al., 2009). The 

Economic Force

Legal Environment Force

Socio-Cultural Force

Political Force

Macroenvironment Forces Investment Intention

Risk-Taken 
Innovativeness
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H8

H4

H5H9
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Figure 1. Theoretical 
Framework.

Appiah et al., Cogent Economics & Finance (2022), 10: 2071387                                                                                                                                      
https://doi.org/10.1080/23322039.2022.2071387                                                                                                                                                       

Page 5 of 23



concept of proactiveness has been used to describe the search for opportunities from a forward- 
looking perspective, characterised by a high dependence on the development of structural resources, 
the introduction of innovative services and products before competitors and actions based on latent 
demand expectations (Lumpkin & Dess, 2001; Rauch et al., 2009). Previous studies (Barber et al., 
2012; Cho & Lee, 2018; Park, 2017; Pra Martens et al., 2018) have argued that proactiveness has an 
effect on purchasing intentions, performance, and possible investment expansions. In Ghana, most 
SMEs have almost perfect knowledge on the various sectors they operate. Such information stretches 
across seasonality of the goods and services in the market, demand and supply, bargaining powers of 
suppliers and customers as well as degree of substitutes. To this end Ghanaian SMEs could be 
described as proactive. In view of the ongoing argument the study hypothesizes as follows: 

H2: Proactiveness has positive and significant relationship with investment intention

H6: Proactiveness as a moderator has significant effect on the relationship between MEF and 
investment intention

3.3. Competitive aggression
Competitive aggressiveness is used to broadly describe the tendency of a firm to compete directly 
and vigorously with its competitors, i.e., to outcompete them in the market in order to enter or 
improve its position (Lumpkin & Dess, 1996). Again, competitive aggressiveness involves the 
tendency of a firm to challenge its competitors directly and vigorously in order to enter or improve 
its position in the market, i.e., to outperform them in a market segment (Vij & Bedi, 2012). The 
available empirical (Laksmana and Yang, 2015; Asghari et al., 2020; Salehi et al., 2020) evidence 
suggested that competitive aggression has an effect on business in number of ways including, 
business performance, business survival, and investment behaviour. In Ghana, there is almost 
some level of competition in every sector of the economy except where Government has deliber-
ately created a monopoly. This is because most Ghanaian market could be best described as 
monopolistic competitive market. To succeed the firm needs to adopt a strategy such as cost 
leadership or focus market. To this end, Ghanaian SMEs could be described as very competitive. In 
view of the ongoing argument, the study hypothesizes as follows: 

H3: Competitiveness has positive and significant relationship with investment intention

H7: Competitiveness as a moderator has significant effect on the relationship between MEF and 
investment intention

3.4. Risk-taking
Risk-taken is one of the fundamental factors that has impact on investment behaviour, survival, and 
growth of business. Risk-taking entails venturing into the unknown, borrowing large sums of money, 
committing valuable resources, and operating in an uncertain environment (Rauch et al., 2009) 
According to Miller and Friesen (1982), risk-taking is “a manager’s decision to commit significant 
and risky resources to the extent that he is willing to invest, i.e., to an investment with a reasonable 
probability of cost failure. Previous studies (Aren & Nayman Hamamci, 2020; Carlsson Hauff, 2014; 
Pak & Mahmood, 2015; Wang et al., 2010) have suggested that risk-taken is one of the important 
factors that could contribute to SMEs intentions to invest in renewable energy resources. In Ghana, 
most SMEs are risk averse with only few risk lovers. This is mostly related to low investment capital 
and the fear of losing same. To this end Ghanaian SMEs could be regarded and risk averse or at best 
risk neutral. In view of the ongoing argument, the study hypothesizes as follows: 

H4: Risk-taken has positive and significant relationship with investment intention
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H8: Risk taken as a moderator has significant effect on the relationship between MEF and 
investment intention

3.5. Innovativeness
Innovativeness has emerged as one of the key drivers of firm’s competitiveness, investment 
behavior, and performance. Accordingly, Covin and Slevin (1986) described innovation as the 
tendency of a firm to generate new ideas, experiment, explore, and develop. The authors further 
argued that innovativeness include the firm’s ability and willingness to develop new ideas or 
innovations and create processes that lead to new products (Rauch et al., 2009). Innovation is 
the willingness to be creative and experimental, to be a technological pioneer, to conduct research 
and to develop new processes to introduce new products and services (Lumpkin & Dess, 2001). 
Previous studies (Carboni & Medda, 2021; Donkor et al., 2018; Hoffman & Broekhuizen, 2010) have 
established that innovativeness of firm improves new business ideas and performance as well as 
new investment intentions. Although, Ghanaian SMEs have not fully integrated the use of informa-
tion technology into their operations, they try to follow the global trends and skew towards 
emerging innovations. To this end Ghanaian SMEs could be described as moderately innovative. 
In view of the ongoing argument, the study hypothesizes as follows: 

H5: Innovativeness has positive and significant relationship with investment intention

H9: Innovativeness as a moderator has significant effect on the relationship between MEF and 
investment intention

4. Literature review—empirical studies on renewable energy
As evidence in extant literature, there are several related studies on renewable energy. The only 
snag with most of the previous studies is that they reported mixed and inconclusive findings. 
Murshed (2021a) assesses the impact of integrating trade in the region on transition of energy 
renewable in some south Asian countries from the period of 1992 to 2015 using econometric 
analysis and reported that interregional trade plays an important role in the increment of energy 
renewable share in the final consumption of energy and the generation of the electricity in the 
Asian countries in the Southern part. The author further revealed that the relationship between 
regional trade and the share of renewable energy consumption and between regional trade and 
the share of renewable energy production was not linear. The panel causality analysis also showed 
that there was a unidirectional causal relationship between the share of intra-regional trade and 
the share of renewable energy consumption and production. It also showed that economic growth 
and increased carbon emissions in South Asia promote the use of renewable energy, while 
increased foreign direct investment discouraged its use. Relatedly, Murshed (2021b) modelled 
the macroeconomic determinants of primary energy and electricity demand in Bangladesh from 
1980 to 2018 using ordered autoregressive model with discontinuous lags and found that the 
growth in the economy, the consumption of the household expenditure, the industrialization, the 
imports of energy, the urbanization, and the quality of institutions were having a positive effect on 
the primary energy demand and Bangladesh electricity. On the other hand, rising oil prices and 
increasing income inequality also reduced overall energy demand in Bangladesh. There was also 
a relationship between energy demand and economic growth, industrialization, and income 
inequality. There is also a unidirectional causal relationship between expenditure on the consump-
tion of household, the imports of the energy, prices of the oil and the quality of the institution.

Moreover, Murshed (2022) in his recent study examined whether energy efficiency improvements 
can increase access to fuels cleansing and the technology cookers in the developing countries in the 
sub-Saharan Africa, and revealed that energy efficiency improvements are not primarily about 
increasing access to clean fuels and cooking technologies but about achieving some degree of energy 
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efficiency. The study also found that expected energy efficiency thresholds in sub-Saharan Africa vary 
across income groups and access to clean fuels and cooking technologies. Meanwhile, the estimation 
of the thresholds of the efficiency of the energy was higher than the average nation. Also, the growth 
of the economy, the pollution in the environment, the globalization of the finance and the empower-
ment of women were seen as the most significant factors influencing the fuels cleansing and the 
technology cookers. A study by Amoah et al. (2020) examined the impact of economic wealth and 
economic freedom on the consumption of energy renewal as the percentage of the consumption of 
the total energy renewal in Africa using panel data for 32 African countries from 1996 to 2017 and 
found that in Africa, the renewable energy consumption of energy in total increases as the wealth of 
economies increases until it becomes negative (inverted U shape). Again, varying measures of the 
freedom in the economy are a suggestion that rights of property and pressures for fiscal reduces the 
energy renewal share in the total consumption of energy. In order to ensure modern access, reliable, 
and sustainable energy for all by 2030, African governments should actively promote free trade, free 
enterprise, and renewable energy.

Similarly, Karasmanaki et al. (2019) identified the actual factors that affect the willingness of the 
environmentalist in order to invest in the energy renewal using the logistic regression results 
showed that investment increases when people learn to save energy and water, and that invest-
ment in energy renewal is at more advantage and safer than the other investment type. The 
biofuels and fuels of nuclear development are also significant factors in the final logistic regression 
model that can increase investment. As the investment willingness is the independent certain 
variables, the following aspects should be improved to encourage investment in renewable energy. 
More incentives and tax exemptions should be introduced for buyers and operators of renewable 
energy systems, as tax incentives are not considered as investment incentives. Beside the above, 
Shabalov et al. (2021) examined the effect of changes in energy efficiency technologies on 
infrastructure depreciation in the energy sector. The methodology of this study is based on 
different project scenarios, and found that the use of digital and IT technologies has 
a significant positive effect on improving and monitoring energy efficiency.

5. Methodology

5.1. Profile of Ghana’s energy sector
Ghana’s political commitment to renewable energy is reflected in measures to promote renew-
able energy development. The Renewable Energy Act (Act, 832) and the Amendment Act (Act, 
1045) were passed in 2011 and 2020, respectively, to ensure the development, management, 
use, sustainability, and adequate supply of renewable energy for heat and power generation to 
increase the share of renewable energy in the national energy mix while contributing to climate 
change mitigation. The laws provide: a framework for the use of renewable energy; an enabling 
environment for attracting investment in renewable energy; local capacity building in renewable 
energy development technologies; public education in renewable energy production and use; 
and regulation of the production and supply of fuels and biofuels. Ghana was one of the first UN 
Member States to adopt the UN Sustainable Energy for All (SE4ALL) initiative and, as a first step 
towards joining the initiative, Ghana undertook a rapid assessment and review of its energy 
sector. Ghana. Ghana then developed a SE4ALL National Action Plan based on the three SE4ALL 
goals: i) ensuring universal access to modern energy services, ii) doubling energy efficiency, and 
iii) doubling the share of renewable energy in the overall energy mix. Ghana has made sig-
nificant progress in increasing the electrification of the population, with a national electrification 
rate of over 70%, but rural areas lag behind with only 40% of the rural population electrified. 
Ghana must therefore consider expanding access to electricity for the rural population by 
increasing the share of renewable energy and promoting the productive use of energy. The 
study is therefore imperative to encourage SMEs participation in the sector to expedite the 
implementation of mini grids. SMEs have been the main focus of this paper, since there they 
constitute up to 92% of all legitimate businesses in Ghana, the sector employs over 80% of 
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Ghanaians and contributes up to 70% to Gross Domestic Products (GDP). Again, SMEs serve as 
a source of innovation and human capital development (Appiah et al., 2021b, 2021a).

5.2. Research design
To achieve the objectives of the study, a quantitative research method was used. In a quantitative 
design, the researcher makes greater use of numerical and mathematical estimates to measure 
the degree of occurrence of the constructs selected in the study. The design also includes 
numerical data collection based on positivism and the concept of objectivity in social reality 
(Saunders et al., 2012; Zikmund et al., 2012). This study uses a quantitative design to examine 
the effects of macroeconomic forces on SMEs’ investment intentions in renewable energy technol-
ogies and to test the moderating effect of entrepreneurial dimensions. Furthermore, this study is 
classified as an explanatory study due to the causal relationship among the predictors, modera-
tors, and outcome variables. The unit of analysis of this study is at the firm level, i.e., SMEs 
represented by managers and owners.

5.3. Population and sampling
The population of the study consists of all registered SMEs that are members of at least one of the 
SME regulatory bodies in Ghana, namely the National Board of Small-Scale Industries (NBSSI), the 
Ghana Chamber of Commerce and Industry (GCCI) and the Association of Ghana Industries (AGI). To 
determine the sample size for the PLS-SEM, the rule of 10 proposed by J. F. Hair et al. (2011) was 
applied. Although, there are different methods of determining a sample size for research studies such 
as using appropriate statistical formulae at a given confidence interval and error margin, however, 
there is a slight difference when it comes to studies involving SEM, like the current paper. In the case 
of the latter the Rule of Ten has been particularly encouraged (J. F. Hair et al., 2011; F. Hair et al., 2014) 
in determining a sample size. This rule states that the minimum sample size should be 10 times the 
maximum number of structural pathways. (Hair et al.). In our proposed model, the maximum number 
of structural pathways is 9. Therefore, 9 × 10, or 90, is the minimum sample size required for the 
study, meanwhile a sample size of 300 has been used to improve on the representativeness of the 
sample. Although 300 questionnaires were distributed, 240 useful responses were received giving 
a response rate of 80%. Stratified sampling technique was used to select the participants. Firstly, the 
type of industry (manufacturing, service, and retailing) was used as strata, and secondly within each 
stratum the participants were randomly selected. The stratified sampling technique has been used in 
order to reduce sampling errors and enhance fair representatives.

5.4. Data collection method
Structured questionnaire was the main data collection instrument employed in the study guided 
by the strategic positioning theory and resource-based view perspectives as well as recent empiri-
cal studies (Appiah et al., 2021a; K. M. Appiah et al., 2018). The questionnaire comprised of nine 
determinants. These are: macro-environmental factors (political, economic, legal, and socio- 
cultural factors) and entrepreneurial orientation (which includes dimensions such as initiative, 
competitive aggressiveness, innovativeness, and risk-taking). Investment propensity is the main 
outcome variable. Detailed measures of each determinant are shown in Tables 1,2, 3 as well as 
Figure 2 (item loadings). Prior to the actual survey, the questionnaire used in this study was tested 
on 10% of the estimated sample of 300 respondents. This was done to answer the following 
questions: face validity, construct validity, and content validity. After explaining to the participants, 
the purpose of the study, consent was obtained using an informed consent form. All participants 
were assured that their responses would be anonymous and confidential. A 5-point Likert scale 
with high predictive power was used in this study. The 5-point Likert scales ranged from “strongly 
disagree” to “strongly agree” and were coded from 1 to 5. The questionnaire covers the main 
concepts of macro-environmental factors (political, economic, legal, and socio-cultural factors), 
entrepreneurial orientation (including dimensions of initiative, competitiveness, innovation, and 
risk-taking), and investment intention (see, Figure 1).
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5.5. Data analysis technique
This study used structural equation modeling (SEM) methodology and Smart partial least square 
(PLS) 3.2.8 software to analyze survey data and test hypotheses (J. F. Hair et al., 2011; F. Hair et al., 
2014). PLS-SEM was developed based on non-distributive assumptions, and predictive methods. 
A bootstrap test was conducted 500 times to assess the significance of the t-values. The PLS 
approach is a two-step method. It consists of two steps. First, the measurement model is eval-
uated to assess the validity and reliability of the instrument. The reliability, discriminant validity, 
and convergent validity have been examined for all constructs to assess the validity of the 
measurement model. Convergent validity refers to two tests that are designed to measure the 
same construct and are correlated with each other. Convergent validity was assessed using 
Cronbach’s alpha and composite reliability (CR) scores. Convergent validity was also assessed 
using average variance extracted (AVE) scores. Discriminant validity, on the other hand, refers to 
the fact that two variables that are not expected to be correlated are, in fact, not correlated 
(Netemeyer, 2003). In addition, it is a measure of the joint variance of the variables of interest as 
potential constructs (Fornell and Larcker, 1981). Discriminant validity is measured in two ways. 
First, discriminant validity was estimated using the square root of the AVE estimates. Second, we 
used the Heterotrait–Monotrait Ratio (HTMR) to estimate the discriminant validity. This ratio 
stipulates that discriminant validity between two reflective constructs score should be was less 
than 0.90. The second part of the analysis focused on path coefficients. The research hypothesis 
was tested using the path weighting method. This test specifically assessed how much of the 
variation in the dependent variable (investment intention) was explained by the independent 
variables (macroenvironmental forces, and entrepreneurship orientation). The resulting value is 
called R-squared (R2) and ranges from 0 to 1. A direct effect model (no moderator) was used to 
measure the impact of macroenvironmental forces on investment intention and an indirect effect 
model (entrepreneurship orientation dimensions) was used to test the extent to which the rela-
tionship between macroenvironmental forces and investment intentions could be strengthened. 
The study followed the recommendations of Kline and Dunn (2000) to conduct the moderation 
analysis. In practice, the moderator variables were multiplied by independent variables to form 
interaction terms. This process led to the formation of moderator constructs (i.e., MEF x PROAC, 
MEF x INNOV, MFE x COMP, MFE x RISK).

6. Results
The results of the study have been reported in this section. The Tables 1–3 present results on 
Descriptive Statistics, and Exploratory Factor Analyses (EFA), Table 4 presents results on 
Convergent Validity and Discriminant Validity, Table 5, presents results on Correlation matrix, 
and Table 6 presents results on Paths Co-efficient and Hypotheses testing.

Figure 2. Showing the factor 
loadings.

Appiah et al., Cogent Economics & Finance (2022), 10: 2071387                                                                                                                                      
https://doi.org/10.1080/23322039.2022.2071387

Page 10 of 23



Table 1. EFA on macroenvironmental Forces (MF)
Factor loading Mean ± SD

Political Factors
(1) PF1 .931 4.25 ± 0.58

(1) PF2 .921 4.44 ± 0.63

(1) PF3 .848 4.21 ± 0.56

(1) PF4 .917 4.35 ± 0.61

(1) PF5 .859 4.32 ± 0.54

(1) Composite Score 4.31 ± 0.59

Eigenvalue 4.011

% of Variance 80.223

Cronbach Alpha 0.938

KMO = 0.770; χ2 = 1530.809; df = 10; p-value = 0.000

Economic Factors
(1) EF1 .848 4.60 ± 0.49

(1) EF2 .919 4.63 ± 0.48

(1) EF3 .856 4.44 ± 0.49

(1) EF4 .955 4.60 ± 0.49

(1) EF5 .800 4.39 ± 0.48

(1) Composite Score 4.53 ± 0.49

Eigenvalue 3.849

% of Variance 76.976

Cronbach Alpha 0.924

KMO = 0.799; χ2 = 1503.888; df = 10; p-value = 0.000

Environmental Factors
(1) EF1 .870 4.59 ± 0.49

(1) EF2 .873 4.55 ± 0.63

(1) EF3 .849 4.47 ± 0.64

(1) EF4 .870 4.55 ± 0.57

(1) EF5 .854 4.37 ± 0.56

(1) Composite Score 4.50 ± 0.58

Eigenvalue 3.726

% of Variance 74.527

Cronbach Alpha 0.911

KMO = 0.811; χ2 = 1086.969; df = 10; p-value = 0.000

Socio-Cultural Factors
(1) SCF1 .849 4.56 ± 0.49

(Continued)
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6.1. Descriptive statistics and Exploratory Factor Analysis (EFA)
Exploratory factor analysis (EFA) was conducted to examine the structure of the survey data. Principal 
component analysis (PCA) was used to calculate 34 factor loadings. Unidimensional technique was 
used to examine each of the predetermined factors with critical emphasis on the extent to which 
each of the factors examined were able to meet the standard requirements for the EFA. For each 
factor to be considered in the modeling, a Kaiser-Mayer-Oaklin (KMO) test score of 0.60 or higher was 
required. This test was used to measure sample adequacy, correlation, and consistency with the EFA. 
Again, the chi-square score for Bartlett’s test of sphericity was expected to be significant e.g., p-value 
< 0.05. This test measures the validity of the relationship between the variables. Cronbach Alpha 
scores were expected to be 0.70 or better. Again, the factor loadings were expected to score 0.60 or 
better. Inferring from Table 1, 2, 3, and Figure 2. It has been revealed that all the minimum 
requirements have been met. For instance, Cronbach alpha values exceeded 0.70, all the items for 
the factor loadings scored higher than 0.6, KMO values exceeded 0.60 and all the chi-square scores 
for Bartlett’s test of sphericity were significant. Any item that recorded lower than the minimum 
requirement was deleted. The means and standard deviation values have been reported. In almost all 
the cases a mean value of 4 or better (Mean > 4) was recorded and a standard deviation less than one 
was recorded (SD <1) which suggest that majority of the participants had agreed to most of the 
questionnaire items.

6.2. Convergent validity and discriminant validity (measurement model assessment)
In this study, reliability, discriminant validity, and convergent validity were examined for all 
constructs to assess the validity of the measurement model. Convergent validity is an indication 
that a scale is valid for a construct. A measure has convergent validity when it is highly correlated 
with several measures for similar constructs. Convergent validity is confirmed when the Average 
Variance Extracted (AVE) from each construct is greater than 0.50 and the factor loadings for each 
item are greater than 0.70 (F. Hair et al., 2014). As shown in Table 4, the AVE ranges from 0.698 to 
0.966, which is above the minimum recommended value of 0.50. Table 1, 2, 3 and Figure 2 show 
that the factor loadings were above 0.70 for all constructs. Therefore, convergent validity was fully 
confirmed in this study. Discriminant validity was also confirmed when the AVE of each variable 
was significantly greater than the joint variance (cross-correlation square) between the two 
variables (Fornell & Larcker, 1981) and when the correlation between the two potential constructs 
was equal to or not greater than the square root of the AVE of these two constructs. Discriminant 
validity was confirmed when the correlation between the two constructs was equal to or less than 
the square root of the AVE of these two constructs. The results also meet this requirement (Fornell 
& Larcker, 1981; F. Hair et al., 2014, 2014). Finally, Cronbach’s alpha and composite reliability (CR) 
were used to assess the reliability of the scale proposed by F. Hair et al. (2014). According to 

Table1. (Continued) 

Factor loading Mean ± SD
(1) SCF2 .922 4.49 ± 0.50

(1) SFC3 .954 4.41 ± 0.49

(1) SCF4 .912 4.38 ± 0.48

(1) SFC .814 4.34 ± 0.47

(1) Composite Score 4.43 ± 0.49

Eigenvalue 3.977

% of Variance 79.533

Cronbach Alpha 0.935

KMO = 0.848; χ2 = 1508.930; df = 10; p-value = 0.000
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Sekaran and Bougie (2010), Cronbach’s alpha provides a reasonable measure of inter-rater relia-
bility between the independent and dependent variables used in this study. A reliability value of 
0.70 or higher is considered the minimum threshold in the literature. In addition, according to 
F. Hair et al. (2014), a minimum value of 0.70 is required for composite reliability. As shown in 
Table 4, Cronbach’s alpha and CR values are greater than 0.70, which means that all criteria for 
measuring model reliability and validity, such as instrument reliability and validity and construct 
reliability and validity, were confirmed. As showed in Table 5, the variables correlated fairly, which 

Table 2. EFA on Entrepreneurial Orientation (EO)
Factor loading Mean ± SD

Proactiveness
P1 .926 4.25 ± 0.52

P2 .961 4.32 ± 0.55

P3 .886 4.29 ± 0.54

Composite Score 4.28 ± 0.54
Eigenvalue 2.567

% of Variance 85.558

Cronbach Alpha 0.915

KMO = 0.690; χ2 = 716.636; df = 3; p-value = 0.000

Risk Taking
RT1 .979 4.39 ± 0.68

RT2 .979 4.39 ± 0.63

RT3 .993 4.36 ± 0.67

Composite Score 4.38 ± 0.66
Eigenvalue 2.904

% of Variance 96.788

Cronbach Alpha 0.983

KMO = 0.722; χ2 = 1590.281; df = 3; p-value = 0.000

Competitiveness
COM1 .947 4.38 ± 0.74

COM2 .983 4.42 ± 0.74

COM3 .957 4.43 ± 0.69

Composite Score 4.41 ± 0.72
Eigenvalue 2.778

% of Variance 92.613

Cronbach Alpha 0.960

KMO = 0.700; χ2 = 1114.575; df = 3; p-value = 0.000

Innovativeness
INNO1 .947 4.44 ± 0.49

INNO2 .941 4.37 ± 0.48

INNO3 .915 4.33 ± 0.47

Composite Score 4.38 ± 0.48
Eigenvalue 2.620

% of Variance 87.333

Cronbach Alpha 0.927

KMO = 0.753; χ2 = 722.064; df = 3; p-value = 0.000
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is consistent with the initial Variance Inflatory Factors obtained. Therefore, multicollinearity was 
not a problem in the study.

6.3. Structural model (hypotheses testing)
Path weighting scheme has been used to test all nine (9) hypotheses in the study. Again, we 
first examined the direct effects model (without moderators) followed by the interaction model 
(with moderators) to test whether the introduction of moderators improves the explanatory 
power of the model. As shown in Table 6 the predictive power of the models ranged from 78% 
to 82% respective for the direct effect and the indirect effect. Given the predictive powers of 
the models, it can be concluded that the models are very strong. Overall, seven out of the nine 
hypotheses have been supported. The study has revealed that macroenvironment forces have 
significant and positive (βeta = 0.190, T-Statistics = 3.42) relationship with investment inten-
tion. Again, the study revealed that proactiveness has significant and positive relationship 
(βeta = 0.213, T-Statistics = 2.96) with investment intention. Besides, the study revealed that 
has competitive aggression significant and positive relationship (βeta = 0.176, 
T-Statistics = 3.48) with investment intention. Moreover, the study revealed that innovativeness 
has significant and positive relationship (βeta = 0.136, T-Statistics = 1.964) with investment 
intention. However, the study has revealed that risk-taking has insignificant relationship 
(βeta = 0.008, T-Statistics = 0.21) with investment intention. Regarding the indirect effects, 
the study found that competitive aggression as a dimension of entrepreneurship orientation 
significantly moderated (βeta = 0.369, T-Statistics = 2.819) the relationship between macro-
environment forces and investment intention, innovativeness as a dimension of entrepreneur-
ship orientation significantly moderated (βeta = 0.194, T-Statistics = 3.238) the relationship 
between macroenvironment forces and investment intention, and risk-taking as a dimension of 
entrepreneurship orientation significantly moderated (βeta = −0.659, T-Statistics = 15.361) the 
relationship between macroenvironment forces and investment intention. However, proactive-
ness as a dimension of entrepreneurship orientation failed to moderate (βeta = 0.010, 
T-Statistics = 10.913) the relationship between macroenvironment forces and investment 
intention.

Macro = Macro Environment Forces; Pro = Proactiveness; Com = Competitiveness; Risk = Risk— 
Taken; Innov = Innovativeness; Int. Inv = Investment Intention;

Table 3. EFA on Investment Intention in RETs
Factor loading Mean ± SD

(1) II1 .791 4.59 ± 0.49

(1) II2 .918 4.70 ± 0.45

(1) II3 .940 4.62 ± 0.48

(1) II4 .912 4.66 ± 0.47

(1) II5 .883 4.59 ± 0.49

(1) II6 .859 4.55 ± 0.49

(1) Composite Score 4.62 ± 0.48

Eigenvalue 4.703

% of Variance 78.387

Cronbach Alpha 0.943

KMO = 0.721; χ2 = 2415.001; df = 15; p-value = 0.000
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7. Discussions
The main purpose of this study was to establish the relationship between macroenvironment 
forces and investment intention in renewable energy technologies and the moderating effects of 
entrepreneurship dimensions. To adequately address the demands of the study, a model was 
developed to test the moderating effects of entrepreneurship orientation on the relationship 
between macroenvironment forces and investment intention. There were nine hypotheses that 
were developed for the study. The hypotheses comprised of five direct effects and four indirect 
effects as illustrated in the Figure 3.
7.1. Macroenvironment forces and investment intention
Inferring from the strategic positioning theory, the study hypothesized that favorable macroenviron-
mental forces will positively relate to investment intention. The study has revealed that macroenvir-
onment forces have a significant and positive (βeta = 0.190, T-Statistics = 3.42) relationship with 
investment intention. Thus, H1 is fully supported. The study has revealed that macroenvironmental 
forces such as economic factors, political factors, and legal environment have influence on SMEs 
investment intentions in the renewable energy technologies in Ghana. The implications of the study 
include that need to leverage the macroeconomic forces in order to encourage SMEs active invest-
ment in the renewable energy sector. This result is in agreement with Appiah et al. (2021a) who 
argued that the macroenvironment has several implications on the general investment behaviour of 
a given economy. Moreover, it has been argued from the theory of strategic positioning perspective 
that macroenvironment is one of the key drivers of business positioning particularly in a competitive 
environment (Laksmana and Yang, 2015; Appiah et al., 2021a; Asghari et al., 2020; Salehi et al., 2020)

Table 6. Partial least squares results and hypothesis testing
Hypothesized 
Relationship

Path Coefficient 
(β)

T-Statistics R2 (Adj. R2) Decisions

Direct Effect
H1: Macro -> 
Investment 
Intention

0.190 3.42* Supported

H2: Pro -> 
Investment 
Intention

0.213 2.985* 0.78(0.764) Supported

H3: Com -> 
Investment 
Intention

0.176 3.475* Supported

H4: Risk -> 
Investment 
Intention

0.008 0.210 Not Supported

H5: Innov -> 
Investment 
Intention

0.136 1.964** Supported

Moderating Effect
H6: Macro x Pro-> 
Investment 
Intention

0.010 0.109 Not Supported

H7: Macro x Com -> 
Investment 
Intention

0.369 2.819* 0.82(0.814) Supported

H8: Macro x Risk -> 
Investment 
Intention

−0.659 15.361* Supported

H9: Macro x Innov 
-> Investment 
Intention

0.194 3.238* Supported
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7.2. Entrepreneurship orientation and investment intention
Inferring from the resource-based view theory, the study hypothesized (H2, H3, H4 & H5) that 
entrepreneurship orientation dimensions including proactiveness, competitive aggression, innovative-
ness, and risk-taken on SMEs’ investment intentions. The study revealed that proactiveness has 
a significant and positive relationship (βeta = 0.213, T-Statistics = 2.96) with investment intention. 
Therefore, H2 is supported. Besides, the study revealed that has competitive aggression significant and 
positive relationship (βeta = 0.176, T-Statistics = 3.48) with investment intention, thus H3 is supported. 
Moreover, the study revealed that innovativeness has significant and positive relationship 
(βeta = 0.136, T-Statistics = 1.964) with investment intention, therefore, H5 is supported. However, 
the study has revealed that risk-taking has insignificant relationship (βeta = 0.008, T-Statistics = 0.21) 
with investment intention, therefore H4 is rejected. All the dimensions of entrepreneurship orientation 
except risk-taken were fully supported. These imply that SMEs equipped with proactiveness, risk-taken, 
innovation, and competitive aggression affect the macroenvironmental forces and investment inten-
tions in the renewable energy sector. Nevertheless, SMEs that lack these entrepreneurship orientations 
are most likely to fail. There is the need therefore to encourage SMEs to participate in entrepreneurship 
competencies, and skills development programs in order to develop sustainable competitive advantage 
needed to invest in emerging sectors such as renewable energy market in Ghana. These results are 
consistent with RBV theory that stipulates that firms can develop a sustainable competitive advantage 
from resources that are imitable, immobile, and unique. Previous studies (Appiah et al., 2021a; Carboni 
& Medda, 2021; Chen, ; Donkor et al., 2018; Hoffman & Broekhuizen, 2010) have reported that firms’ 
entrepreneurship skill, capability, and orientations have influence on their investment intentions.

7.3. Dimensions of entrepreneurship orientation as moderators
The second objective of the study is to examine the moderating effects of entrepreneurship orienta-
tion dimensions including proactiveness, competitive aggression, innovativeness, and risk-taken on 
SMEs’ investment intentions. The study found that competitive aggression as a dimension of entre-
preneurship orientation significantly moderated (βeta = 0.369, T-Statistics = 2.819) the relationship 
between macroenvironment forces and investment intention, therefore H7 is supported. 
Innovativeness as a dimension of entrepreneurship orientation significantly moderated 
(βeta = 0.194, T-Statistics = 3.238) the relationship between macroenvironment forces and invest-
ment intention, therefore H8 is supported, and risk-taking as a dimension of entrepreneurship 
orientation significantly moderated (βeta = −0.659, T-Statistics = 15.361) the relationship between 
macroenvironment forces and investment intention, therefore, H9 is supported. These results imply 
that SMEs with strong entrepreneurial orientations such as proactiveness, risk-taken, innovation, and 
competitive aggression could take up investment opportunities in the renewable energy sector. The 
results imply further SMEs managers and owner in their planning and decision-making should 
consider EO as one of the critical success factors of MF-investment intention relationship. However, 

Figure 3. Final research 
framework.
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proactiveness as a dimension of entrepreneurship orientation failed to moderate (βeta = 0.010, 
T-Statistics = 0.913) the relationship between macroenvironment forces and investment intention. 
Therefore, H6 is rejected. These results partially support number of prior studies (Laksmana and Yang, 
2015; (Asghari et al., 2020); (Appiah et al., 2021b; Appiah et al. (2021b); Appiah et al., 2021a; K.M. 
Appiah et al., 2021c. Salehi et al., 2020) argued that resources of firms including entrepreneurship 
competency could facilitate investment drive and encourage participation.

8. Conclusions and implications
This study was conducted to investigate the implications of macroenvironment forces on SMEs’ 
investment intentions in renewable energy technologies, and the moderating effects of entrepreneur-
ship orientation dimensions (Viz., proactiveness, competitive aggression, innovativeness and risk- 
taken). Specifically, the study was aimed to critically address three (3) questions as follows: To 
what extent do macroenvironmental forces affect SMEs investment behaviour in the renewable 
energy technologies in Ghana? To what extent do entrepreneurship orientation dimensions affect 
SMEs investment behavior in the renewable energy technologies in Ghana? and What are the 
moderating effects of entrepreneurship orientation dimensions on the relationship between macro-
environmental forces and investment intentions in the renewable energy technologies in Ghana? The 
results revealed that MF had significant and positive relationship with SMEs’ intention to invest in 
RETs. Moreover, the results showed that proactiveness, competitive aggressive, and innovation had 
direct effects on intention to invest in RETs. Again, the results showed that EO dimensions signifi-
cantly moderated the relationship between MF and investment intentions in RETs.

8.1. Practical implications
The study has revealed that macroenvironmental forces such as economic factors, political factors, 
and legal environment have influence on SMEs investment intentions in the renewable energy 
technologies in Ghana. The implications of these results include that need to leverage the macro-
economic forces in order to encourage SMEs active investment in the renewable energy sector. 
Moreover, the role of EO in MF-investment intentions relationship has been well established in this 
paper. This implies that SMEs equipped with proactiveness, risk-taken, innovation, and competitive 
aggression affect the macroenvironmental forces and investment intentions in the renewable 
energy sector. Nevertheless, SMEs that lack these entrepreneurship orientations are most likely 
to fail. There is the need therefore to encourage SMEs to participate in entrepreneurship compe-
tencies, and skills development programs in order to develop sustainable competitive advantage 
needed to invest in emerging sectors such as renewable energy market in Ghana which is 
consistent with previous reports (Appiah et al., 2021a, 2021b). Another implication is that SMEs 
managers and owners in their planning and decision-making should consider EO as one of the 
critical success factors of MF-investment intentions relationship.

8.2. Theoretical implications
The study has effectively synthesized the strategic positioning theory and the resource-based view to 
explain investment behavior of Ghanaian SMEs in the renewable energy sector. These theories 
respectively emphasize on the influence of macroenvironmental forces and firm-specific resources 
on business success, growth and development. These have been confirmed in the current study. The 
study has established that macroenvironmental forces such as economic factors, political factors, 
and legal environment have influence on SMEs investment intentions in the renewable energy 
technologies in Ghana. Moreover, the study has discovered that that SMEs with strong entrepreneurial 
orientations such as proactiveness, risk-taken, innovation, and competitive aggression could take up 
investment opportunities in the renewable energy sector. We argued further that the synergy of the 
two theories provide better understanding on SMEs investment intentions in the renewable energy 
sector, and therefore stand to enhance the generalization of the study outcomes.

8.3. Policy implications
The findings of the study have implications on renewable energy Acts, policies and government 
strategies. The study has revealed that MF had significant and positive relationship with SMEs’ intention 
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to invest in RETs. Moreover, the results showed that proactiveness, competitive aggressive, and innova-
tion had direct effects on intention to invest in RETs. Again, the results showed that EO dimensions 
significantly moderated the relationship between MF and investment intentions in RETs. The 
Government of Ghana should endeavor to facilitate the implementations of the (Renewable Energy 
Act, 2011; Act, 832) and the Amendment Act, 2020 (Act, 1045) particularly local content policy and 
private sector participation. The findings from this paper could be used to reform part of the current 
policies to stimulate SMEs intentions to invest in the study. Moreover, should consider non-adherence of 
the mandatory policy requirements and impose sanctions on defaulters. As part of the series of 
stakeholder’s engagements government should ensure that SMEs have been adequately presented 
through agencies such as AGI, NBSSI, and GCCI. Finally, this study has certain limitations, that is although 
this study was conducted in Ghana, it could be replicated anywhere in the developing country with 
abundance renewable energy resources such as geothermal, solar, wind, biomass amongst others. 
Future researchers are advised to consider a comparative study between SMEs and large-scale 
corporations.

Funding
The authors received no direct funding for this research.

Author details
Michael Karikari Appiah1 

E-mail: kofikarikari@yahoo.com 
ORCID ID: http://orcid.org/0000-0002-3350-9597 
Rosemary Anderson Akolaa1 

Angela Kyerewaa Ayisi-Addo1 

1 School of Sustainable Development, University of 
Environment and Sustainable Development, Somanya, 
Ghana. 

Disclosure statement
No potential conflict of interest was reported by the 
author(s).

Citation information 
Cite this article as: Modeling the impact of macroenviron-
mental forces on investment in Renewable Energy 
Technologies in Ghana: the moderating role of 
Entrepreneurship orientation dimensions, Michael Karikari 
Appiah, Rosemary Anderson Akolaa & Angela Kyerewaa 
Ayisi-Addo, Cogent Economics & Finance (2022), 10: 
2071387.

References
Ackah, I., Adu, F. T., & Opoku, R. (2014). On the demand 

dynamics of electricity in ghana: do exogenous 
non-economic variables count? International Journal 
of Energy Economics and Policy, 4(2), 149–153.

Adeleke, A. Q., Bahaudin, A. Y., Kamaruddeen, A. M., 
Bamgbade, J. A., Saimon, G. M., Khan, A. W. M., & 
Sorooshian, S. (2018). The influence of organisational 
external factors on construction risk management 
among Nigerian construction companies. Safety and 
Health at Work, 9(1), 115–124. https://doi.org/10. 
1016/j.shaw.2017.05.004

Akuamoah, C. (2020). Renewable Energy Deployment in 
Ghana: The Hype, Hope and Reality. Insight on Africa, 
12(1), 45–64. https://doi.org/10.1177/ 
0975087819898581

Al-Harrasi, A. S., Al-Zadjali, B. E., & Al-Salti, S. Z. (2014). 
Factors impacting entrepreneurial intention: 
A literature review. International Journal of Social, 
Management, Economics and Business Engineering, 8 
(8), 2438–2441.

Amoah, A., Kwablah, E., Korle, K., & Offei, D. (2020). 
Renewable energy consumption in Africa: the role of 
economic well-being and economic freedom. Energy, 
Sustainability and Society, 10(32), 1–17. https://doi. 
org/10.1186/s13705-020-00264-3

Appiah, K. M., Possumah, B. T., Ahmat, N., & Sanusi, N. A. 
(2018). External environment and SMEs investment 
in the Ghanaian oil and gas sector. Economics and 
Sociology, 11(1), 124–138. https://doi.org/10.14254/ 
2071-789X.2018/11-1/8

Appiah, M. K., Possumah, B. T., Ahmat, N., & Sanusi, N. A. 
(2021b). Do industry forces affect small and medium 
enterprise’s investment in downstream oil and gas 
sector? Empirical evidence from Ghana. Journal of 
African Business, 22(1), 42–60.

Appiah, K. M., Possumah, B. T., Ahmat, N., & Sanusi, N. A. 
(2021c). Identifying and prioritizing factors of the 
formation of investment strategy in the Ghana’s 
downstream oil and gas industry. Cogent Business 
and Management, 8(1). https://doi.org/10.1080/ 
23311975.2021.1948795

Appiah, M. K., Sedegah, D. D., & Akolaa, R. A. (2021a). The 
implications of macroenvironmental forces and SMEs 
investment behaviour in the energy sector: the role 
of supply chain resilience. HELIYON, 7(11), e08426. 
https://doi.org/10.1016/j.heliyon.2021.e08426

Aren, S., & Aydemir, D. S. (2015). The factors influencing 
given investment choices of individuals. Procedia – 
Social and Behavioral Sciences, 201, 126–135. https:// 
doi.org/10.1016/j.sbspro.2015.11.351

Aren, S., & Nayman Hamamci, H. (2020). Relationship 
between risk aversion, risky investment intention, 
investment choices: Impact of personality traits and 
emotion. Kybernetes, 49(11), 2651–2682. https://doi. 
org/10.1108/K-07-2019-0455

Asghari, S., Targholi, S., Kazemi, A., Shahriyari, S., & 
Rajabion, L. (2020). A new conceptual framework for 
identifying the factors influencing the effectiveness 
of competitive intelligence. Competitiveness Review, 
30(5), 555–576.

Barber, N., Kuo, P., Bishop, M., & Goodman, R. (2012). 
Measuring psychographics to assess purchase inten-
tion and willingness to pay. Journal of Consumer 
Marketing, 29(4), 280–292. https://doi.org/10.1108/ 
07363761211237353

Barney, J. B. (1991). Firms resources and sustained com-
petitive advantage. Journal of Management, 17(1), 
99–120. https://doi.org/10.1177/ 
014920639101700108

Batchelor, S., & Scott, N., (2017). Briefing note on other 
renewable technologies for SSA municipalities. https:// 
www.researchgate.net/publication/323801097_ 
Briefing_note_on_other_renewabletechnologies_for_ 
SSA_Municipalities (accessed 24 January, 2021)

Bialowolski, P., & Weziak-Bialowolska, D. (2014). External 
factors affecting investment decisions of companies. 
Economics: The Open-Access, Open-Assessment 

Appiah et al., Cogent Economics & Finance (2022), 10: 2071387                                                                                                                                      
https://doi.org/10.1080/23322039.2022.2071387

Page 20 of 23

https://doi.org/10.1016/j.shaw.2017.05.004
https://doi.org/10.1016/j.shaw.2017.05.004
https://doi.org/10.1177/0975087819898581
https://doi.org/10.1177/0975087819898581
https://doi.org/10.1186/s13705-020-00264-3
https://doi.org/10.1186/s13705-020-00264-3
https://doi.org/10.14254/2071-789X.2018/11-1/8
https://doi.org/10.14254/2071-789X.2018/11-1/8
https://doi.org/10.1080/23311975.2021.1948795
https://doi.org/10.1080/23311975.2021.1948795
https://doi.org/10.1016/j.heliyon.2021.e08426
https://doi.org/10.1016/j.sbspro.2015.11.351
https://doi.org/10.1016/j.sbspro.2015.11.351
https://doi.org/10.1108/K-07-2019-0455
https://doi.org/10.1108/K-07-2019-0455
https://doi.org/10.1108/07363761211237353
https://doi.org/10.1108/07363761211237353
https://doi.org/10.1177/014920639101700108
https://doi.org/10.1177/014920639101700108
https://www.researchgate.net/publication/323801097_Briefing_note_on_other_renewabletechnologies_for_SSA_Municipalities
https://www.researchgate.net/publication/323801097_Briefing_note_on_other_renewabletechnologies_for_SSA_Municipalities
https://www.researchgate.net/publication/323801097_Briefing_note_on_other_renewabletechnologies_for_SSA_Municipalities
https://www.researchgate.net/publication/323801097_Briefing_note_on_other_renewabletechnologies_for_SSA_Municipalities


E-Journal, 8, 11. http://dx.doi.org/10.5018/econom 
ics-ejournal.ja.

Carboni, A. O., & Medda, G. (2021). Innovative activities and 
investment decision: Evidence from European firms. 
The Journal of Technology Transfer, 46(1), 172–196. 
https://doi.org/10.1007/s10961-019-09765-6

Carlsson Hauff, J. (2014). Trust and risk-taking in 
a pension investment setting. International Journal 
of Bank Marketing, 32(5), 408–428. https://doi.org/10. 
1108/IJBM-11-2013-0138

Cho, Y. H., & Lee, J.-H. (2018). Entrepreneurial orientation, 
entrepreneurial education and performance. Asia Pacific 
Journal of Innovation and Entrepreneurship, 12(2), 
124–134. https://doi.org/10.1108/APJIE-05-2018-0028

Covin, J. G., & Slevin, D. P. (1986). The development and 
testing of an organizational-level entrepreneurship 
scale. In R. Ronstadt, J. A. Hornaday, R. Peterson, & 
K. H. Vesper (Eds.), Frontiers of entrepreneurship 
research (pp. 628–639). Babson College.

Donkor, J., Donkor, G. N. A., Kankam-Kwarteng, C., & 
Aidoo, E. (2018). Innovative capability, strategic 
goals and financial performance of SMEs in Ghana. 
Asia Pacific Journal of Innovation and 
Entrepreneurship, 12(2), 238–254. https://doi.org/10. 
1108/APJIE-10-2017-0033

Duku, M. H., Gu, S. H., & Ben, E. (2011). A comprehensive 
review of biomass resources and biofuels potential in 
Ghana. Renewable and Sustainable Energy Reviews, 15 
(1), 404–415. https://doi.org/10.1016/j.rser.2010.09.033

Energy Commission. Ongoing Initiatives to Accelerate 
Sustainable Uptake of Renewable Energy. Presentation 
at the Renewable Energy Fair, November 2015. http:// 
energycom.gov.gh/refair/files/Energy-Commission.pdf 
(accessed 20 January 2021)

Energy Commission. (2016). Energy (Supply and Demand).
Eshun, M. E., & Amoako-Tuffour, J. (2016). A review of the 

trends in Ghana’s power sector. Energy, Sustainability 
and Society, 6(1), 9–25. https://doi.org/10.1186/ 
s13705-016-0075-y

Ghana renewable energy master plan. http://www.energy 
com.gov.gh/files/Renewable-Energy-Masterplan- 
February-2019.pdf 14 November 2019

Göndör, M., & Nistor, P., (2012). Fiscal Policy and Foreign 
Direct Investment: Evidence from some Emerging EU 
Economies, 8th International Strategic Management 
Conference, Barcelona, Spain, p. 1155–1164,

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: 
Indeed a silver bullet. Journal of Marketing Theory 
and Practice, 19(2), 139–152. https://doi.org/10.2753/ 
MTP1069-6679190202

Hair, F., Sarstedt, M., Hopkins, L., & Kuppelwieser, V. 2014. 
Partial least squares structural equation modeling 
(PLS-SEM): an emerging tool for business research. 26 
(2), 106–121, European Business Review https://doi. 
org/10.1108/EBR-10-2013-0128

Hoffman, O. I. A., & Broekhuizen, L. J. T. (2010). 
Understanding investors’ decisions to purchase 
innovative products: drivers of adoption timing and 
range. Intern. J. Of Research in Marketing, 271. 
https://doi.org/10.1016/j.ijresmar.

Itani, N., O’Connell, J. F., & Mason, K. (2014). A macro- 
environment approach to civil aviation strategic 
planning. Transport Policy, 33, 125–135. https://doi. 
org/10.1016/j.tranpol.2014.02.024

Jinpei, W. (2009). Entrepreneurial orientation, entrepre-
neurial intent and new venture creation: Test of 
a framework in a Chinese context, PHD dissertation. 
http://hdl.handle.net/10919/28298

Johnson, G., Scholes, K., & Whittington, R. (2008). 
Exploring corporate strategy: Text and cases. Pearson 
Education.

Karasmanaki, E., Galatsidas, S., & Tsantopoulos, G. (2019). 
An investigation of factors affecting the willingness 
to invest in renewable among environmental stu-
dents: A logistic regression approach. Sustainability, 
11(5012), 1–18. https://doi.org/10.3390/su11185012

Kline, T. J. B., & Dunn, B. (2000). Analysis of interaction 
terms in structural equation models: A non-technical 
demonstration using the deviation score approach. 
Canadian Journal of Behavioural Science / Revue 
Canadienne des Sciences du Comportement, 32(2), 
127–132. https://doi.org/10.1037/h0087107

Litavniece, L., & Znotiņa, D. (2015). External Business 
Environment Problems and Opportunities in Rezekne 
City. Latgale National Economy Research, 1(7), 107– 
119. https://doi.org/10.17770/lner2015vol1.7.1183

Lumpkin, G. T., & Dess, G. G. (1996). Clarifying the entre-
preneurial orientation construct and linking it to 
performance. Academy of Management Review, 21 
(1), 135–172. https://doi.org/10.2307/258632

Lumpkin, G. T., & Dess, G. G. (2001). Linking two dimensions 
of entrepreneurial orientation to firm performance: 
The moderating role of environment and industry life 
cycle. Journal of Business Venturing, 16(5), 429–451. 
https://doi.org/10.1016/S0883-9026(00)00048-3

Lyon, D. W., Lumpkin, G. T., & Dess, G. G. (2000). 
Enhancing entrepreneurial orientation research: 
operationalizing and measuring a key strategic 
decision-making process. Journal of Management, 26 
(5), 1055–1085. https://doi.org/10.1177/ 
014920630002600503

Menzies, L. J., & Orr, S. (2010). The impact of political 
behaviours on internationalisation: The case of 
Australian companies internationalising to China. 
Journal of Chinese Economic and Foreign Trade 
Studies, 3(1), 24–42. https://doi.org/10.1108/ 
17544401011016663

Miller, D., & Friesen, P. H. (1982). Innovation in conserva-
tive and entrepreneurial firms: Two models of stra-
tegic momentum. Strategic Management Journal, 3 
(1), 1–25. https://doi.org/10.1002/smj.4250030102

Milovanovic, M. B., & Wittine, Z. (2014). Analysis of external 
environment’s moderating role on the entrepreneurial 
orientation and business performance relationship 
among Italian small enterprises. International Journal 
of Trade, Economics and Finance, 5(3), 224–229. 
https://doi.org/10.7763/IJTEF.2014.V5.375

Murshed, M. (2021a). Can regional trade integration 
facilitate renewable energy transition to ensure 
energy sustainability in South Asia? Energy Reports, 
7, 808–821.

Murshed, M. (2021b). Modeling primary energy and elec-
tricity demands in Bangladesh: an autoregressive 
distributed lag approach. Sustainable Production and 
Consumption, 27, 698–712. https://doi.org/10.1016/j. 
spc.2021.01.035

Murshed, M. (2022). Pathways to clean cooking fuel 
transition in low and middle income Sub-Saharan 
African countries: the relevance of improving energy 
use efficiency. Sustainable Production and 
Consumption, 30, 396–412. https://doi.org/10.1016/j. 
spc.2021.12.016

Nasir Alfa, M., & Ackah, I. (2015). Analysing the utility of 
Ghana’s new renewable energy act as catalyst for 
switching on the lights for national development. 
Available at SSRN 2681030.

Nirwana, N., & Haliah, H. (2018). Determinant factor of 
the quality of financial statements and performance 
of the government by adding contextual factors: 
Personal factor, system/administrative factor. Asian 
Journal of Accounting Research, 3(1), 28–40. https:// 
doi.org/10.1108/AJAR-06-2018-0014

Appiah et al., Cogent Economics & Finance (2022), 10: 2071387                                                                                                                                      
https://doi.org/10.1080/23322039.2022.2071387                                                                                                                                                       

Page 21 of 23

http://dx.doi.org/10.5018/economics-ejournal.ja
http://dx.doi.org/10.5018/economics-ejournal.ja
https://doi.org/10.1007/s10961-019-09765-6
https://doi.org/10.1108/IJBM-11-2013-0138
https://doi.org/10.1108/IJBM-11-2013-0138
https://doi.org/10.1108/APJIE-05-2018-0028
https://doi.org/10.1108/APJIE-10-2017-0033
https://doi.org/10.1108/APJIE-10-2017-0033
https://doi.org/10.1016/j.rser.2010.09.033
http://energycom.gov.gh/refair/files/Energy-Commission.pdf
http://energycom.gov.gh/refair/files/Energy-Commission.pdf
https://doi.org/10.1186/s13705-016-0075-y
https://doi.org/10.1186/s13705-016-0075-y
http://www.energycom.gov.gh/files/Renewable-Energy-Masterplan-February-2019.pdf
http://www.energycom.gov.gh/files/Renewable-Energy-Masterplan-February-2019.pdf
http://www.energycom.gov.gh/files/Renewable-Energy-Masterplan-February-2019.pdf
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.1108/EBR-10-2013-0128
https://doi.org/10.1108/EBR-10-2013-0128
https://doi.org/10.1016/j.ijresmar
https://doi.org/10.1016/j.tranpol.2014.02.024
https://doi.org/10.1016/j.tranpol.2014.02.024
http://hdl.handle.net/10919/28298
https://doi.org/10.3390/su11185012
https://doi.org/10.1037/h0087107
https://doi.org/10.17770/lner2015vol1.7.1183
https://doi.org/10.2307/258632
https://doi.org/10.1016/S0883-9026(00)00048-3
https://doi.org/10.1177/014920630002600503
https://doi.org/10.1177/014920630002600503
https://doi.org/10.1108/17544401011016663
https://doi.org/10.1108/17544401011016663
https://doi.org/10.1002/smj.4250030102
https://doi.org/10.7763/IJTEF.2014.V5.375
https://doi.org/10.1016/j.spc.2021.01.035
https://doi.org/10.1016/j.spc.2021.01.035
https://doi.org/10.1016/j.spc.2021.12.016
https://doi.org/10.1016/j.spc.2021.12.016
https://doi.org/10.1108/AJAR-06-2018-0014
https://doi.org/10.1108/AJAR-06-2018-0014


Obeng-Darko, N. (2018). Policy trends on renewable 
energy for decentralized electrification as a catalyst 
for achieving goal seven of the sustainable develop-
ment goals in sub-saharan Africa. the case of Ghana. 
Renewable Energy Law & Policy Review, 8(4), 12–24.

Oladokun, T. T., & Ogunbiyi, J. O. (2018). External factors 
critical to success in the business of estate surveying 
firms in Lagos State, Nigeria. Journal of Facilities 
Management, 16(2), 142–156. https://doi.org/10. 
1108/JFM-07-2017-0031

Pak, O., & Mahmood, M. (2015). Impact of personality on risk 
tolerance and investment decisions: A study on poten-
tial investors of Kazakhstan. International Journal of 
Commerce and Management, 25(4), 370–384. https:// 
doi.org/10.1108/IJCoMA-01-2013-0002

Park, C. (2017). A study on effect of entrepreneurship on 
entrepreneurial intention: focusing on ICT majors. 
Asia Pacific Journal of Innovation and 
Entrepreneurship, 11(2), 159–170. https://doi.org/10. 
1108/APJIE-08-2017-024

Pra Martens, D. C., Machado, J. F., Martens, L. M., 
E Silva, O. P. Q. F., & de Freitas, R. M. H. (2018). Linking 
entrepreneurial orientation to project success. 
International Journal of Project Management, 36(2), 
255–266. https://doi.org/10.1016/j.ijproman.2017.10. 
005

Rauch, A., Wiklund, J., Lumpkin, G. T., & Frese, M. (2009). 
Entrepreneurial orientation and business perfor-
mance: An assessment of past research and sug-
gestions for the future. Entrepreneurship Theory and 
Practice, 33(3), 761–787. https://doi.org/10.1111/j. 
1540-6520.2009.00308.x

Renewable Energy Act, 2011. (Act 832) of the Parliament 
of the Republic of Ghana, 2011, RE Act 832. Sec 50b.

Salehi, M., Daemi, A., & Akbari, F. (2020). The effect of 
managerial ability on product market competition 
and corporate investment decisions: Evidence from 
Iran. Journal of Islamic Accounting and Business 
Research, 11(1), 49–69. https://doi.org/10.1108/ 
JIABR-10-2016-0113

Saunders, M., Lewis, P., & Thornhill, A. (2012). Research 
methods for business (Students6th ed.). Pearson 
Education Limited.

Sekaran, U., & Bougie, R. (2010). Research methods for 
business: A skill-building approach (5th ed.). John 
Wiley & Sons.

Shabalov, M. Y., Zhukovskiy, Y. L., Buldysko, A. D., Gil, B., & 
Starshaia, V. V. (2021). The influence of technological 
changes in energy efficiency on the infrastructure 
deterioration in the energy sector. Energy Reports, 7, 
2664–2680.

Snyman, J. A., & Saayman, M. (2009). Key factors 
influencing foreign direct investment in the tour-
ism industry in South Africa. Tourism Review, 64 
(3), 49–58. https://doi.org/10.1108/ 
16605370910988827

Vij, S., & Bedi, H. S. (2012). Relationship between 
Entrepreneurial Orientation and Business 
Performance. A Review of Literature. IUP Journal of 
Business Strategy, 9(3), 17–31.

Wang, Y., Poutziouris, P., & Seaman, C. (2010). 
Entrepreneurial risk taking: Empirical evidence from 
UK family firms. International Journal of 
Entrepreneurial Behavior & Research, 16(5), 370–388. 
https://doi.org/10.1108/13552551011071841

Zikmund, W. G., Babin, J., Carr, J., & Griffin, M. (2012). 
“Business research methods: with qualtrics printed 
access card”. Cengage Learning.

Appiah et al., Cogent Economics & Finance (2022), 10: 2071387                                                                                                                                      
https://doi.org/10.1080/23322039.2022.2071387

Page 22 of 23

https://doi.org/10.1108/JFM-07-2017-0031
https://doi.org/10.1108/JFM-07-2017-0031
https://doi.org/10.1108/IJCoMA-01-2013-0002
https://doi.org/10.1108/IJCoMA-01-2013-0002
https://doi.org/10.1108/APJIE-08-2017-024
https://doi.org/10.1108/APJIE-08-2017-024
https://doi.org/10.1016/j.ijproman.2017.10.005
https://doi.org/10.1016/j.ijproman.2017.10.005
https://doi.org/10.1111/j.1540-6520.2009.00308.x
https://doi.org/10.1111/j.1540-6520.2009.00308.x
https://doi.org/10.1108/JIABR-10-2016-0113
https://doi.org/10.1108/JIABR-10-2016-0113
https://doi.org/10.1108/16605370910988827
https://doi.org/10.1108/16605370910988827
https://doi.org/10.1108/13552551011071841


© 2022 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license. 
You are free to:  
Share — copy and redistribute the material in any medium or format.  
Adapt — remix, transform, and build upon the material for any purpose, even commercially.  
The licensor cannot revoke these freedoms as long as you follow the license terms.  

Under the following terms:  
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.  
No additional restrictions  

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Economics & Finance (ISSN: 2332-2039) is published by Cogent OA, part of Taylor & Francis Group.  
Publishing with Cogent OA ensures:  
• Immediate, universal access to your article on publication  
• High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online  
• Download and citation statistics for your article  
• Rapid online publication  
• Input from, and dialog with, expert editors and editorial boards  
• Retention of full copyright of your article  
• Guaranteed legacy preservation of your article  
• Discounts and waivers for authors in developing regions  
Submit your manuscript to a Cogent OA journal at www.CogentOA.com   

Appiah et al., Cogent Economics & Finance (2022), 10: 2071387                                                                                                                                      
https://doi.org/10.1080/23322039.2022.2071387                                                                                                                                                       

Page 23 of 23


	1.  Introduction
	3.  Theoretical framework and hypotheses developmenT
	3.1.  Macro environmental forces and investment intention
	3.2.  Proactiveness
	3.3.  Competitive aggression
	3.4.  Risk-taking
	3.5.  Innovativeness

	4.  Literature review—empirical studies on renewable energy
	5.  Methodology
	5.1.  Profile of Ghana’s energy sector
	5.2.  Research design
	5.3.  Population and sampling
	5.4.  Data collection method
	5.5.  Data analysis technique

	6.  Results
	6.1.  Descriptive statistics and Exploratory Factor Analysis (EFA)
	6.2.  Convergent validity and discriminant validity (measurement model assessment)
	6.3.  Structural model (hypotheses testing)

	7.  Discussions
	7.1.  Macroenvironment forces and investment intention
	7.2.  Entrepreneurship orientation and investment intention
	7.3.  Dimensions of entrepreneurship orientation as moderators

	8.  Conclusions and implications
	8.1.  Practical implications
	8.2.  Theoretical implications
	8.3.  Policy implications

	Funding
	Author details
	Disclosure statement
	References

