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Abstract 

 

This study examines the association between green economy practices and product innovation 

among Nigerian firms. Using data from the 2025 Nigeria World Bank Enterprise Survey, the study 

constructs a Green Economy Practices Index based on firms’ adoption of carbon dioxide 

monitoring, energy management, and on-site solar energy. A Probit regression model with robust 

standard errors was employed to assess the relationship between green economy practices and 

product innovation, controlling for women ownership, website ownership, firm size, firm age, and 

export status. The results show that green economy practices have a positive but statistically 

insignificant association with product innovation (AME = 0.0115, p = 0.384). Website ownership 

is positively and marginally associated with innovation, while firm size has a significant negative 

association. The study concludes that green economy adoption alone provides limited evidence of 

higher product innovation. Policies promoting green investment, energy efficiency, renewable 

energy, and productive digitalisation are recommended. 
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Introduction 

 

Innovation is widely recognized as a fundamental driver of firm competitiveness, productivity, 

and economic development (OECD, 2018). Firms increasingly rely on innovation to introduce new 

products and services, improve production processes, access new markets, and respond to 

technological and environmental changes. The relationship between environmental sustainability 

and innovation has received considerable theoretical and empirical attention. In particular, the 

Porter Hypothesis proposes that appropriately designed environmental regulations and initiatives 

can stimulate innovation, improve resource efficiency, and potentially strengthen firm 

competitiveness rather than simply impose additional costs on firms (Porter & van der Linde, 

1995). Similarly, the eco-innovation literature suggests that environmental pressures and 

sustainability objectives can motivate firms to adopt new technologies, redesign production 
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processes, and develop environmentally friendly products (Rennings, 2000; Chen et al., 2006; 

Dangelico & Pujari, 2010). Thus, green economy practices may serve not only as environmental 

management strategies but also as mechanisms through which firms build their technological and 

innovative capabilities. 

The relationship between green practices and innovation is particularly relevant in developing 

economies, where firms often operate under significant resource, technological, infrastructural, 

and institutional constraints. In Nigeria, the importance of this relationship is heightened by 

persistent environmental challenges, unreliable electricity supply, dependence on fossil-fuel-based 

energy sources, and increasing industrial and commercial activities. These challenges have 

increased the pressure on firms to improve energy efficiency, diversify energy sources, manage 

emissions, and adopt more sustainable production practices (Adeoti, 2017; Akinwale & Grobler, 

2019). At the same time, Nigerian firms face strong pressure to improve productivity and 

competitiveness through innovation. Green investments could therefore represent an important 

pathway for simultaneously addressing environmental challenges and strengthening firms' 

innovation capabilities. 

Despite the growing international literature on environmental sustainability and innovation, 

important empirical gaps remain in the Nigerian context. Existing Nigerian studies have largely 

examined issues such as renewable energy, environmental management, energy constraints, and 

technological adoption separately, with comparatively limited attention to whether a broader set 

of green economy practices translates into firm-level innovation. This study therefore addresses a 

specific empirical gap by examining whether firms that adopt green economy practices are more 

likely to engage in innovation and by identifying the specific environmental practices that 

contribute to innovative outcomes among Nigerian firms. This is particularly important given the 

need for evidence-based policies that can integrate environmental sustainability with industrial 

competitiveness and technological development. Accordingly, this study examines the relationship 

between green economy practices and firm-level innovation in Nigeria. Specifically, it addresses 

the following research question: What is the effect of green economy practices on innovation 

among Nigerian firms? The study contributes to the literature by providing firm-level evidence on 

the green economy- innovation nexus in Nigeria. 

 

 

Methodology 

 

This study adopted a quantitative cross-sectional research design to examine the 

relationship between green economy practices and innovation among firms in Nigeria. The design 

permits empirical assessment of firm-level environmental practices and innovation outcomes using 

standardized survey data collected at a specific point in time. The analysis uses firm-level 

observations from the 2025 Nigeria World Bank Enterprise Survey (WBES). While the design is 

appropriate for identifying statistical associations, the cross-sectional data do not permit definitive 

causal conclusions because reverse causality, omitted variables, and other forms of endogeneity 

may exist. 

Variables extracted for this study covered innovation, CO₂ emissions monitoring, energy 

management, on-site solar panel adoption, firm size, firm age, export status, website ownership, 

and women ownership. The use of the WBES provides broad firm-level coverage and standardized 
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measurement, although the single survey wave limits the ability to establish temporal ordering 

between green practices and innovation. 

The target population comprised private-sector firms covered by the 2025 Nigeria WBES, 

including firms operating in the manufacturing and service sectors. The analytical sample was 

obtained by retaining firms with valid information on innovation, the Green Economy Practices 

Index (GEPI), and the control variables required for the main specification. 1,043 firms were used 

for the principal analysis. Observations with missing information on variables required for a 

particular model were excluded through case-wise deletion. Consequently, the number of 

observations may vary across specifications. Although this approach ensures that each estimation 

uses complete information for the variables included, exclusion of missing observations may 

introduce selection bias if missingness is systematically related to firm characteristics. 

 

 

Model Specification 

 

The study examines whether green economy practices are associated with the probability 

that a firm engages in innovation. 

The latent propensity to innovate is specified as: 

 

Innovationᵢ* = β₀ + β₁GEPIᵢ + β₂ln(Sizeᵢ) + β₃Ageᵢ + β₄Exportᵢ + β₅Websiteᵢ + β₆WomenOwnerᵢ + 

β₇Manufacturingᵢ + εᵢ 

 

The observed outcome is defined as Innovationᵢ = 1 if Innovationᵢ* > 0 and 0 otherwise. Because 

innovation is binary, a Probit model is estimated: 

 

P(Innovationᵢ = 1|Xᵢ) = Φ(β₀ + β₁GEPIᵢ + β₂ln(Sizeᵢ) + β₃Ageᵢ + β₄Exportᵢ + β₅Websiteᵢ + 

β₆WomenOwnerᵢ + β₇Manufacturingᵢ) 

 

where Φ(.) is the cumulative distribution function of the standard normal distribution. Probit 

coefficients indicate the direction of the association with the latent propensity for innovation; 

therefore, average marginal effects are also reported for interpretation in probability terms. 

 

Measurement and Construction of Variables 

 

Innovation is a binary variable coded 1 where a firm introduced a product/service or 

process innovation during the reference period and 0 otherwise. 

The main explanatory variable, GEPI, is constructed from three environmental practices available 

in the 2025 Nigeria WBES: CO₂ emissions monitoring, energy management, and on-site solar 

panel adoption. Each component is coded 1 for adoption and 0 otherwise, and the three indicators 

are summed: 

 

GEPIᵢ = CO2Monitorᵢ + EnergyManagementᵢ + Solarᵢ 
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The index ranges from 0 to 3, with higher values indicating a greater breadth of green 

practice adoption. The three components are equally weighted because they represent 

complementary dimensions of green economy practices and there is no strong theoretical basis for 

assigning different weights. A one-unit increase therefore represents adoption of one additional 

green practice. A disaggregated specification also enters the three components separately to 

identify which practices are most strongly associated with innovation. Firm size is measured as 

the natural logarithm of employees; firm age is the number of years in operation; export status is 

coded 1 for exporting firms and 0 otherwise; website ownership is coded 1 where an operational 

website exists and 0 otherwise; women ownership is coded 1 where women participate in 

ownership and 0 otherwise; and manufacturing sector is coded 1 for manufacturing firms and 0 for 

service firms. 

The estimates should be interpreted as conditional associations rather than causal effects. 

Green practices and innovation may be jointly determined, while unobserved factors such as 

managerial capability, technological capacity, environmental awareness, and financial resources 

may affect both outcomes. The cross-sectional design does not provide sufficient temporal or 

exogenous variation to fully address these concerns. Causal identification would require 

longitudinal data, valid instruments, or experimental/quasi-experimental methods. 

 

 

Results and Discussion 

 

The results in Table 1 show that the adoption of green economy practices among Nigerian 

firms remains relatively low. Energy management was the most widely adopted practice (46.02%), 

followed by CO₂ emissions monitoring (31.06%) and on-site solar panel adoption (22.43%).  

The Probit results in Table 2 show that green economy practices were positively but not 

significantly associated with product innovation among Nigerian firms (β = 0.0366, p = 0.384; 

AME = 0.0115). Women ownership and exporter status also had positive but statistically 

insignificant associations with product innovation. Website ownership was positively associated 

with product innovation and marginally significant at the 10% level (β = 0.1615, p = 0.069; AME 

= 0.0508), suggesting that firms with websites had an estimated 5.1 percentage-point higher 

probability of product innovation. 

In contrast, firm size was negatively and significantly associated with product innovation 

(β = −0.1707, p = 0.010; AME = −0.0537), while firm age had a small negative but insignificant 

association. The model was statistically significant (Wald χ²(6) = 18.34, p = 0.0054), although the 

pseudo R² was relatively low (0.0151). These findings indicate associations rather than causal 

effects, given the cross-sectional nature of the data. 

 

Table 1. The adoption of green economy practices  

Green Economy Practice Frequency Percentage (%) 

CO₂ emissions monitoring 324 31.06 

Energy management measures 480 46.02 

On-site solar panels             234 22.43 

Total firms 1,043 100.00 
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Table 2. Probit Regression Results for Product Innovation 

Variable 
Probit 
Coefficient 

Robust SE z-statistic p-value 
Average 
Marginal 
Effect 

SE of ME 

Green Economy 
Practices Index 

 0.0366 0.0420  0.87 0.384  0.0115 0.0132 

Women 
ownership 

 0.1255 0.1006  1.25 0.212  0.0394 0.0316 

Website 
ownership 

 0.1615 0.0889  1.82 0.069  0.0508 0.0278 

Firm size (ln) -0.1707 0.0663 -2.57 0.010 -0.0537 0.0207 
Firm age -0.0003 0.0003 -1.34 0.180 -0.0001 0.0001 
Exporter  0.1770 0.1777  1.00 0.319  0.0556 0.0558 
Constant -0.5700 0.1134 -5.03 <0.001      —     — 
Observations  1,030      
Wald χ²(6)  18.34    0.0054   
Pseudo R²  0.0151      
Log 
pseudolikelihood 

-573.1243      

*** p < 0.01, ** p < 0.05, * p < 0.10 

 

 

Summary of Discussion 

 

The findings indicate that green economy practices have a positive but statistically 

insignificant association with product innovation among Nigerian firms. The Green Economy 

Practices Index was positive but not statistically significant, suggesting that the overall breadth of 

green practice adoption does not, by itself, provide strong evidence of higher product innovation. 

Website ownership showed a positive and marginally significant association with innovation, 

while women ownership and export status were positive but insignificant. These results suggest 

that access to digital presence may support firms’ innovation opportunities, although the evidence 

remains relatively weak. 

Firm size was the only control variable with a statistically significant association with 

product innovation, and the relationship was negative. Firm age also had a negative but 

insignificant association with innovation. Generally, the model was jointly significant, but its 

relatively low pseudoR² indicates that other firm-level factors may explain substantial variation in 

product innovation. Given the cross-sectional design, the findings should be interpreted as 

associations rather than causal relationships. The results therefore highlight the need for policies 

that promote green finance, energy efficiency, renewable energy and productive digitalisation, 

alongside further research using longitudinal or causal approaches. 
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Conclusion 

 

In conclusion, the study finds limited evidence of a significant relationship between overall 

green economy practices and product innovation among Nigerian firms. While the direction of the 

relationship is positive, it is not statistically significant, and therefore strong claims that green 

practices cause innovation cannot be made. Website ownership shows a modest positive 

association with innovation, whereas firm size is negatively associated with product innovation. 

The study recommends strengthening support for green investment and productive digitalisation 

while encouraging future research using longitudinal data and causal methods to better establish 

the relationship between green economy practices and firm innovation. 
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