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ABSTRACT

This paper explored how sustainability index impacts foreign direct investment (FDI) inflows in Nigeria between
1981 and 2024. In particular, the paper examined the impact of environmental sustainability index (ESI), social
sustainability index (SSI), and governance sustainability index (GSI) on FDI inflows in Nigeria. The research
design was ex-post facto and used annual secondary time series data on Nigeria based on the Central Bank of
Nigeria Statistical Bulletin, National Bureau of Statistics, World Bank data indicators, and sustainability
indicators based on Nigeria-specific environmental, social, and governance series in these sources. Descriptive
statistics, Levin-Lin-Chu (LLC) unit root test, Engle-Granger cointegration test, correlation matrix, ordinary
least squares regression, normality test, and heteroscedasticity test were used to analyze data with the help of E-
Views 10.0. The findings revealed that environmental sustainability index has a positive and statistically
significant effect on FDI inflows in Nigeria (Coeff. = 3.439382; p = 0.0085), social sustainability index has a
negative but statistically insignificant effect on FDI inflows in Nigeria (Coeff. = -3.086913; p = 0.1488), while
governance sustainability index has a positive and highly significant effect on FDI inflows in Nigeria (Coeff. =
2.401381; p = 0.0000). The regression model was jointly significant (F-prob. = 0.0000) and showed strong
explanatory power, with an adjusted R-squared of 0.979571, indicating that the explanatory variables accounted
for about 98.1% of the variations in FDI inflows in Nigeria. The research found that environmental and
governance sustainability are significant factors that contribute to foreign direct investment inflows in Nigeria,
while social sustainability does not have strong explanatory power during the study period. It was recommended
that Nigeria should strengthen governance reforms, improve environmental sustainability policy, and develop
better social sustainability measurement and policy coordination in order to make the country more attractive to
foreign investors.

Keywords: Sustainability Index, Environmental Sustainability Index, Social Sustainability Index, Governance
Sustainability Index, Foreign Direct Investment (FDI) Inflows.

INTRODUCTION

Sustainability indices have emerged as a convenient means of summarizing the long run investment
attractiveness of a country since they give signals to investors that are priceable, given the environmental risk,
social stability, and quality of governance. Inward investors are viewing sustainability performance more as a
form of location advantage, as it influences regulatory uncertainty, supply-chain reliability, reputational
exposure, and the likelihood of disruptive shocks that can eliminate project cash flows. Cross-country capital
competition evidence indicates that ESG positioning is more likely to enhance the relative pull of a country in
terms of foreign direct investment when the benefits of higher standards in terms of productivity and innovation
exceed compliance costs (Chow & Fung, 2025). Chipalkatti et al. (2021) proposed credible sustainability
performance can reduce perceived risk and promote more stable and longer-horizon FDI whereas weak
sustainability signals may cause inflows to be concentrated to short-term or extractive projects.

Analytically, the sustainability index is widely broken down into environmental sustainability, social
sustainability, and governance sustainability to capture three avenues by which a host economy can impact
investment risk and opportunity. Environmental sustainability index measures climate transition risk exposure,
pollution intensity, resource efficiency, and resiliency of environmental management tools, which influence
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compliance costs and risk of sanctions or shutdowns. The social sustainability index is a measure of human
development, labour standards, community relations, inequality pressures, and social cohesion that determine
workforce productivity, and the likelihood of operational disruptions. The governance sustainability index
summarizes the rule of law, corruption control, regulatory quality, and institutional reliability variables that
identify contract enforcement and predictability of policies. Nevertheless, the comparability of ESG-style
sustainability indices across countries can vary due to differences in the scope of scoring, the aggregation
decisions, and lacking data since these pillars are constructed based on multiple indicators (Senadheera et al.,
2021). This is an important measurement issue to Nigeria-specific FDI analysis since investors are not only
responsive to the actual sustainability performance but also to the credibility and transparency of what gets
reported by indices and disclosures, and lack of complete or unstable ESG information may undermine
confidence in sustainability signals (Sahin et al., 2022).

The sustainability-FDI relationship in Nigeria can be interpreted as a risk-pricing mechanism: as the
sustainability profile of the country deteriorates, the investors might insist on higher returns, slow down entry,
or resort to more footloose types of investments; as the sustainability performance increases, more diversified
and long-term inflows can be attracted into Nigeria. The environmental sustainability is especially relevant since
carbon intensity, pollution cost, and energy-transition pressures may determine the feasibility of the capital
initiatives and the reputational feasibility of the functioning in the host economy. Nigeria evidence shows that
the dynamics of environmental quality (such as pressure due to emissions) also interplay with foreign investment
conditions, which suggests that poor environmental sustainability can be a disincentive to sustained inflows
despite market size attraction (Ogunjobi et al., 2025). Socially, the sustainability of the conditions of human
development and the institutional capacity determine the productivity of investment and the stability of the
operating conditions, which contribute to understanding why the effects of FDI and incentives should be
considered, as well as the sustainability objectives of development, in the policy space in Nigeria (Fagbemi &
Osinubi, 2020). Collectively, these channels aid the study rationale that an improved sustainability index that
indicates enhanced ESG conditions is supposed to be linked with the robust and more robust FDI inflows in
Nigeria.

Foreign direct investment (FDI) inflows are types of cross-border investment which create a permanent interest
and a major impact in a host economy, generally captured in balance-of-payments data as equity capital,
reinvested earnings and intra-company debt. Inflows are not only important in financing but also in the transfer
of technology, management skills, export potential and productivity spillovers which is why the development
policy of Nigeria tends to consider FDI as a growth and structural change tool. The connection between FDI
inflows and more general development goals, as suggested by Giwa et al. (2020), supports the argument that
stable inflows are more probable when the investment environment promotes production that can be sustained
and long-term planning. Governance sustainability in particular is found to be decisive in the volatility of inflows
due to corruption risk and political uncertainty, which increase transaction costs, diminish a contractual
credibility, and heighten the expropriation-like fears or ad-hoc enforcement. Osuma et al. (2024) demonstrated
that corruption and political risk are capable of strongly affecting the outcome of FDI, and as a central route,
governance sustainability by which the overall sustainability index of a country impacts the choice to enter and
grow investments. This puts the issue of governance reform, ESG transparency, and credible sustainability
performance at the heart of the explanation (and enhancement) of the trend of FDI inflows into Nigeria.

Although Nigeria has a large market potential and is rich in natural resources, the inflows of foreign direct
investments have been fluctuating and quite low in the past decades and this has put into question the capacity
of Nigeria to attract sustainable long-term capital. As the international investors continue to give more concern
on environmental responsibility, social stability and good governance in making their investments, Nigeria is
still struggling with environmental degradation, social inequality and poor governance issues. Such
shortcomings related to sustainability can increase the perceived risk of investment, deter foreign investment
and restrict the flow of productivity-enhancing capital. This may limit the diversification of the economy,
creation of employment and transfer of technology in the Nigerian economy because of the persistence of weak
sustainability performance. Furthermore, the uneven development of the country in the areas of the environment,
society, and governance raises doubts regarding the prospects of the long-term development of the country. To
this end, this research uses annual Nigeria sustainability data 1981 to 2024, which is based mainly on the World
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Bureau of statistics. It is a strange era as it covers both the oil boom-and-bust cycles of the 1980s, the Structural
Adjustment Programme era, the democratic transition of the 1999, the oil-majority banking and
telecommunications reforms, the global financial crisis and the oil-price meltdown and recession of the
20142016, the COVID-19 shock, and the comparison of Nigeria under these two opposite regimes makes it
feasible to trace the effects of environmental, social, and governance environment on FDI inflows during stable
and turbulent regimes. Lack of empirical evidence on the effect of sustainability performance on FDI inflows in
Nigeria also makes it difficult to formulate good policies. In this way, it aims to study the impact of sustainability
index on the foreign direct investment (FDI) inflows in Nigeria.

REVIEW OF RELATED LITERATURE

Conceptual Review
Sustainability Index

An integrated sustainability index is typically discussed as a composite score that combines various indicators
to summarise the responsibly of performance of an organisation (or economy) in key sustainability pillars and
to be able to compare across time, firms or countries. Since sustainability is a multidimensional concept, index
construction is usually initiated by a definite conceptual framework, followed by indicator selection,
scaling/normalisation, weighting, and aggregation to ensure that the final score can be interpreted and replicated
(Fernandez-Hernandez et al., 2025). Practically, ESG ratings and sustainability benchmarks proxy many of the
sustainability indices of capital markets, which are appealing to empirical research as they encode the complex
disclosures into numeric signals to investors and regulators (Tehrani, et al., 2024).

One methodological issue is that given varying data sources, materiality decisions, and weighting schemes,
various providers may yield materially different sustainability scores of the same firm, and thus the same label
of sustainability index may not reflect the underlying construct across studies (Berg, et al., 2022). This explains
why recent literature is more and more focused on transparency of index design, sensitivity tests of weights, and
close attention to the interpretation of index movements because changes in measurement might be taken to be
changes on sustainability. When applied appropriately, however, a sustainability index can be a useful
benchmarking, target setting, and performance-sustainability linking tool, with risk, cost of capital, and long-run
competitiveness being the outcomes of sustainability performance.

Environmental Sustainability Index

The environmental sustainability index has a limited outlook on ecological pressures and resilience usually
encompassing emissions intensity, air and water quality, energy structure, resource productivity, waste burdens,
ecosystem condition to ensure that production and consumption patterns do not exceed environmental limits.
More recent index design frequently divides the current performance distinction and the distance to
sustainability, to assist analysts differentiate between those improvements that could reduce harm and those that
are merely a structural benefit as in geography or income (Usubiaga-Liafio & Ekins, 2021).

However, composite environmental rankings are delicate: the presence of the indicators of human welfare can
move countries up and down the list, the redundancy of indicators can change the rankings dramatically, and the
uncertainty is also an issue that should be communicated by index builders (Stevens et al., 2023). In practice,
composite indicator methods (normalisation and aggregation) are often used to operationalise environmental
indices to aid the comparison of environmental performance across countries at a point in time, and
environmental performance may be slow to react to policy shifts and investment cycles (Ikram, 2025).

Consequently, the best environmental sustainability indices are those that are parsimonious, grounded on
quantifiable biophysical measures, and have soundness checks in terms of weighting and aggregation principles.
This makes them even more useful in policy assessment, screening of green investments, and study of the
influence of environmental quality on trade, competitiveness and investment attractiveness.
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Social Sustainability Index

A social sustainability index is the way economic activity is transformed into human wellbeing, fairness and
social cohesion, and usually includes labour standards, occupational safety, equity and inclusion, access to
essential services, community impacts and human rights protections. Since social outcomes are context-
dependent, social indices tend to include both globally comparable variables and locally relevant variables that
capture institutional facts and developmental limitations (Denu et al., 2023). Recent research also highlights that
social sustainability is dynamic: structural economic change can enhance jobs and inclusion in some places and
increase inequality or informality in others, and index interpretation must take into account sectoral
transformation and distributional impacts (Jankiewicz & Meyer, 2024). Social sustainability indices, when used
in urban and community settings, are often constructed around dimensions that are defined by stakeholders like
housing, safety, participation, and livelihood stability such that the index is decision-relevant to planning and
governance instead of a purely scholarly score (Chan, 2025). Strong social indices are methodologically explicit
in defining indicators, preventing the count of times, and validating dimension indicators by either reliability
tests or by expert scrutiny to guarantee that the score is a true reflection of social conditions and not merely
because of data availability. Social sustainability indices can be used to facilitate targeted social investment and
track inclusive growth and corporate or public-sector policies when well-structured to enhance quality of life.

Governance Sustainability Index

The sustainability index of governance evaluates the extent to which decision-making frameworks and control
systems contribute to ethical behavior, accountability, transparency and long-term stakeholder value creation.
Board effectiveness and independence, shareholder rights, audit and disclosure quality, executive incentives,
anti-corruption controls, and risk management systems are common governance indices in ESG-oriented
measurement since through these mechanisms, whether environmental and social commitments are fulfilled or
symbolic (Tehrani et al., 2024). Nevertheless, the comparability issue in governance measurement is similar to
the issue of comparability in ESG ratings: various data providers can code controversies, disclosure practices
and governance structures differently, which leads to a lack of consensus over what good governance is and
undermines cross-study comparability when researchers use all governance indices interchangeably (Berg et al.,
2022). Governance is also operationalised at the macro level by institutional-quality composites (rule of law,
regulatory quality, control of corruption, government effectiveness), in many cases being considered as
governance indices that mediate investment trust and sustainable development performance (Khan et al., 2023).
Theoretically, governance sustainability indices are important since governance is a pillar of enforcement that
enhances the plausibility of sustainability assertions, better monitoring, and the minimization of opportunism in
business companies and government agencies. Thus, strong governance indices are identified by clear definition
of indicators, distinction between policies and outcomes and consistency tests to ensure that the index is an
indicator of lasting governance capacity rather than a short-term public-relations indicator.

Foreign Direct Investment (FDI) Inflows

The inflows of foreign direct investment (FDI) are the net inward investment that creates an enduring interest
and a significant presence of a foreign investor in a home enterprise, which is normally gauged by the balance
of payments concepts and expressed in absolute values or as proportions of GDP to allow comparisons across
economies. The perceived value of FDI inflows is that they may convey capital, technology, managerial skills
and access to other markets but the realised gains require absorptive capacity, credibility in regulatory regimes
and the stability of the host environment. Recent findings are starting to correlate FDI decisions with so-called
country signals that go beyond the conventional market size and costs determinants, such as sovereign ESG
performance and sustainability reputation, which can mitigate perceived risk and ensure that investments are
made that are consistent with responsible-finance requirements (Bannour & Abdelkawy, 2024). The quality of
institutions continues to focus on the core: better governance frameworks reduce policy risk and contract risk,
which enhances the capacity of a country to attract and retain long-horizon foreign investors (Khan et al., 2023).
Meanwhile, at firm and market levels, the structure of FDI is informed by channels like ESG disclosure regimes,
investor preferences, and screening standards to support the creation of FDI directed to sectors and firms that
are capable of credibly reporting sustainability and transparency and not just delivering short-term returns (Guan
et al., 2025). FDI inflows can therefore be most appropriately viewed as not merely about the amount of capital
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flowing into countries but as an indication of trust in the rules, sustainability path, and long-term investability of
the host economy.

Theoretical Framework
Signaling Theory by Michael Spence (1973).

Michael Spence (1973) is generally credited with the Signaling Theory. The theorist proposed that in situations
where one of the parties had superior information than the other, the informed party could lower the uncertainty
by giving credible and expensive-to-forge signals which would enable the uninformed party to deduce what is
behind the quality and make superior choices. Applied to the investment environment in Nigeria, the
sustainability index (and its E-S-G pillars) serves as a country-level indicator regarding regulatory orientation,
environmental risk management, social stability, and institutional credibility that foreign investors are unable to
observe in ex ante. Firm sustainability performance can be an indicator of reduced non-financial risk and more
predictable operating climate, higher investor confidence and the probability of longer-horizon, higher-quality
FDI inflows since anticipated project cash flows will be less susceptible to sudden policy changes, social shocks,
or reputational shocks. In this respect, sustainability index is not just a score; it is an information tool that assists
foreign companies filtering locations in the case of uncertainty and contrasting Nigeria to other host nations on
risk-adjusted attractiveness.

Critics observe that signaling may break down as long as the signals become noisy, manipulable, or
inconsistently recognized, i.e., a receiver may not be able to pick out the true quality versus strategic impression
management. As an example, Connelly et al. (2011) pointed out that signals might not be an effective way of
communicating quality when signal costs are not separating sufficiently, receivers are unable to read signals in
the right way, or the signaling environment favors mimicking over honesty. Delmas & Burbano (2011)
demonstrated in the sustainability contexts that the concept of greenwashing can misrepresent sustainability
claims, undermining trust in the sustainability-related signals and raising doubts among the external
stakeholders. In a broader sense, ESG measurement has the potential to produce mixed signals: Brandon et al.
(2021) reported ESG rating variance, indicating that various assessors might give different sustainability ratings,
thereby decreasing the clarity of the signal and potentially increasing information asymmetry instead of
decreasing it. These criticisms are important to Nigeria since in case sustainability indices are viewed to be
inconsistent, politicized, or poorly implemented, foreign investors will discount them and will turn to
conventional risk heuristics.

This paper is based on Signaling Theory since it provides a clear, testable account of how a sustainability index
in Nigeria correlates with FDI inflows due to information asymmetry, credibility, and social license to operate:
better sustainability signals can reduce uncertainty about policy continuity, compliance risk, and social license
to operate, and make Nigeria more attractive to capital that is hard to undo once invested.

EMPIRICAL REVIEW

Yuan & Ji (2025) used the OLS, PPML and GMM methods to estimate the motives of Chinese foreign direct
investment (FDI) in Africa and the effects of the institutional quality of the host country on the period between
2003 and 2022 both in the static and dynamic perspective. The results show that: China has obvious market-,
and efficiency-seeking motives, but weak resource- and strategic asset-seeking motives. There is a tipping point
for market- and efficiency-seeking motives. FDI is supported by good institutional quality of the host country
(region). Investment inertia and factor endowments affect long-term FDI. We also consider the moderating
influence of institutional quality and the Belt and Road Initiative (BRI) and discovered that: optimizing the
institutional environment of the host country (region) makes the market size more appealing and labour costs
less appealing.

Immurana, et al. (2023) examined the effect of population health that accounts the S channel by human capability
and workforce productivity on net FDI inflows in Africa by instrumentally estimating using fixed effects system
GMM to ensure robustness. They imply that their panel model involves the use of life expectancy and death
rates as health proxies and FDI inflows as the dependent variable, which directly correlates the state of social
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sustainability with investor performance. The researchers conclude that an improved population health (higher
life expectancy) correlates with increased net FDI inflows and the reverse is true, meaning that investors attach
importance to the productivity, stability, and continuity of operations that healthy societies offer. The authors
conclude that social sustainability investments in health systems, sanitation and disease prevention should be
considered by countries aiming at attracting more FDI as competitiveness policies, as human-capital quality has
a significant influence on the expectations of future operational performance of the country by foreign investors.

Saha, et al. (2022) tested the institutional-quality elements (considered sustainability-governance signals) and
FDI inflows by two-step system GMM estimator and threshold analysis. They explicitly test the endogeneity
characteristics with regard to their design and investigate the possibility of difference in governance effects when
countries cross income thresholds, which is pertinent to the interpretation of how sustainability reforms translate
into quantifiable investment payoffs. The results indicate that corruption and regulatory quality control is likely
to increase FDI inflows, whereas other governance aspects may exhibit weaker or even counterintuitive
relationships, and the threshold findings indicate that governance improvements have stronger FDI reactions at
the income levels beyond a certain threshold. The authors conclude that sustainability-index effects are
conditional: regulatory credibility and corruption control are always highly appreciated by foreign investors,
whereas other institutional dimensions can be of significance at different development stages, influencing the
way reforms can be converted into inflow results.

Zangina & Hassan (2020) examined the nonlinear ARDL model of corruption-FDI in Nigeria, to reveal
asymmetries (i.e. whether the positive and negative improvements and deteriorations in governance impact
inflows with different marginal effects). Their design of research was based on time-series data and they
decomposed corruption dynamics into positive and negative changes and estimated both short-run and long-run
responses of FDI inflows. The main point is that corruption dynamics have a non-linear effect on FDI attraction,
i.e., the reduction of governance can be harmful disproportionately as compared to incremental benefits. The
authors conclude that the quality of governance is a fundamental sustainability-index channel: as corruption risks
go up, uncertainty and informal costs go up, foreign investors will be scared away; as corruption control goes
up, investment confidence goes up and inflows react more positively over time.

Sakanko et al. (2020) developed or borrowed an aggregate institutional-quality measure and estimated the impact
of this measure on the FDI inflows in Nigeria under a nonlinear ARDL (NARDL) plan. The design of the study
is time-series and the main objective is the dynamic adjustment, which enables the authors to estimate the extent
to which institutional-quality improvements lead to sustained gains in inflows, and whether negative institutional
shocks elicit greater negative returns. Their findings suggest that aggregate institutional quality is a strong
predictor of FDI in Nigeria, which supports the notion that, in Nigeria, sustainability of governance is a
composite indicator, and not a single policy instrument. The research arrives at the conclusion that enhancing
the institutional environment in Nigeria by enhancing its stability, accountability, and effective enforcement
decreases the perceived sovereign and contractual risk, which increases the probability of foreign firms to invest
in long-term capital.

Olaoye et al. (2020) estimated the energy-FDI nexus of Nigeria with macro time-series that determines long-run
relationships and dynamic short-run adjustments. The research design uses energy conditions as an
environmental-sustainability proxy that affects the cost of production, structural stability, and the feasibility of
the factors of industrial operations that are factored into location choice by foreign investors. Their analysis finds
that energy related variables significantly correlate with FDI inflows, which is in line with the opinion that the
more stable or scalable energy factors are, the more attractive the host economy is to foreign investment. The
authors deduce that the energy systems have environmental sustainability limitations which can serve as an
implicit environmental sustainability index channel: the increase in energy reliability leads to a decrease in
operational risk and an increase in the inflows of foreign investors.

Sabir et al. (2019) used panel data by income groups and applied system GMM to overcome persistence in FDI
inflows and reverse-causality issues that are typical of investment-institution models in a broad cross-country
study that focuses on governance as an anchor of sustainability. The analysis measured institutional quality as a
combination of dimensions of governance and confirmed whether changes in these indicators predictably
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increase inward FDI within country groups. Their results indicate that there is a strong positive correlation
between the institutional quality and the inward FDI, and the governance effect remains strong after the
macroeconomic conditions and country heterogeneity are accounted. The authors conclude that institutional
credibility has a strong reaction among investors due to its ability to reduce transaction costs and increase
enforcement, that is, the quality of governance is a sustainability-index element that moderates the attractiveness
of a host economy to foreign capital.

Ayomitunde (2019) explored the effects of regulatory conditions as a governance-sustainability mechanism on
FDI inflows through an ex-post facto time-series model and macro time-trend econometric estimation. The
design of the study was based on secondary national indicators and modeled FDI inflows as the outcome variable
in which the variables of regulations were used to indicate the stability of the investment climate and
predictability of the administrative environment. The evidence mentioned above indicates that the quality of
regulations and the coherence of rules matter in attracting FDI, since foreign investors consider the likelihood
of making arbitrary policy changes in making long-horizon commitments. The paper concludes that the
sustainability signalling to foreign investors in Nigeria is enhanced by the presence of a transparent and
enforceable regulation as this will lower the perceived institutional risk and enhance the dependability of the
expected returns. Peres et al. (2018) estimated the impacts of sustainability-relevant institutional strength by
proxying the institutional strength by corruption-control and rule-of-law measures and estimating their effects
on inward FDI with panel estimators to address heterogeneity and endogeneity. Results provided by the authors
show that higher institutional quality has a positive significant impact on the FDI inflows, and these effects vary
across development groups, suggesting that sustainability-consistent institutions act as a risk-alleviating signal
to foreign investors. They conclude that institutional credibility is not just background context, but part of the
essence of a sustainability governance channel whereby countries enhance the predictability of contract and
expropriation fears, and thus attract more FDI.

METHODOLOGY

In this research, an ex-post facto research design is adopted. This research design was appropriate since it makes
use of existing data, which minimized the chances of manipulation or biasness. The research used secondary
time series data per annum on Nigeria over a span of forty-four (44) years (1981-2024), thus giving 44
observations. Data on the inflows of foreign direct investment were obtained at the Central Bank of Nigeria
Statistical Bulletin and the World Bank database, whereas sustainability data of Nigeria were obtained at the
World Bank database and supplemented with the help of the relevant publications of the National Bureau of
Statistics where it was required. The selection of 1981 to 2024 is intentional, as it is an odd phase in the economic
and institutional history of Nigeria: it includes both the years of oil-price booms and declines, the switch to the
rule of law to military rule and vice versa, and the external and internal macroeconomic shocks and the post-
COVID adjustment phase. Such long-term horizon fits well in the study since it will enable the sustainability
FDI relationship to be studied under varying policy regimes and under varying economic conditions as opposed
to one short-run cycle.

Table 3.1: Operationalization of Variables

Concept Proxy Measurement Apriori
Expectations
Sustainability Environmental Environmental sustainability index -
Index sustainability index
(independent Social sustainability index | Social sustainability index -
variable) Governance sustainability | Governance sustainability index -
index
FDI Inflows | Foreign Direct Investment | Foreign Direct Investment (FDI) Inflows
(dependent (FDI) Inflows
variable)

Source: Author’s Compilation, 2026
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The environmental, social, and governance sustainability indices were constructed as composite indicators
because sustainability is multidimensional and cannot be represented adequately by a single raw series. The
environmental sustainability index (ESI) captured indicators relating to environmental quality, resource pressure,
emissions exposure, and environmental-management performance. The social sustainability index (SSI)
captured indicators relating to human development, health, labour-force quality, access to basic services, and
social stability. The governance sustainability index (GSI) captured indicators relating to institutional quality,
regulatory effectiveness, rule of law, corruption control, accountability, and policy reliability. To make the
indicators comparable, each raw indicator was first screened for conceptual relevance, availability over the study
period, and consistency of measurement. The retained indicators were normalized to a common scale so that
variables measured in different units would not dominate the composite index. Indicators in which higher values
represented better sustainability performance were scaled positively, while indicators in which higher values
represented weaker sustainability performance were reverse-coded before aggregation. The normalized
indicators within each pillar were then aggregated using an equal-weighting procedure. Equal weighting was
adopted because it is transparent, replicable, and avoids assigning subjective importance to indicators when no
accepted Nigeria-specific weighting scheme exists.

The validity of the indices was assessed through three procedures. First, content validity was ensured by aligning
the indicators with the conceptual meaning of environmental, social, and governance sustainability. Second,
internal consistency was checked by examining whether the indicators within each pillar moved in theoretically
plausible directions. Third, sensitivity was considered by interpreting the results at the pillar level rather than
relying only on a single aggregate sustainability score. This approach improves transparency and enables other
researchers to replicate or update the indices when more complete data become available.

The functional model is given:
FDI = f(ESI, SSI, GSI) Model 3.1

Econometrically, the multiple linear regression models were employed, to put it another way. It is stated as:

FDI = Bo+ P EST¢+ P2SSI¢+PB3GSI¢+ p Equation 3.1
Where;
FDI = Foreign Direct Investment Inflows in period t

ESI¢ = Environmental Sustainability Index in period t
SSI¢ = Social Sustainability Index in period t

GSI¢ = Governance Sustainability Index in period t

Bo = Intercept or regression constant in period t
Bi—Ps = Regression coefficients to be estimated

u = Stochastic error term.

The approach to data analysis followed the logic of time-series econometrics. The analysis began with
descriptive statistics and correlation analysis in order to describe the central tendency, dispersion, and
preliminary relationships among the variables. Unit root testing was then conducted to determine the order of
integration of the series, followed by the Engle-Granger cointegration test to establish whether the variables
share a long-run equilibrium relationship. The baseline OLS model was retained for comparability with the
original model, but the inference was strengthened using variance inflation factor diagnostics, heteroscedasticity-
consistent standard errors, ARDL bounds testing, dynamic OLS (DOLS), and an error-correction model. These
additional estimations were necessary because the dataset shows high correlation among some explanatory
variables and the residual tests indicate non-normality and heteroscedasticity. A 5% level of significance was
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adopted for hypothesis testing, while robustness was assessed by comparing the consistency of coefficient signs
and significance across the baseline and dynamic specifications.

RESULTS AND FINDINGS

The results, presented in Table 4.1, offer a snapshot of the data's characteristics, laying the groundwork for
further analysis.

Table 4.1: Descriptive Statistics of the variables

Variables FDI ESI SSI GSI
Mean 17,678.50 1,308.08 236.9000 6,538.200
Median 2,907.37 579.74 4.950000 1,037.200
Maximum 121,850.00 6,522.00 1,400.430 40,923.88
Minimum 19.48000 5.780000 0.000000 1.000000
Std. Dev. 28,033.65 1,624.58 437.2839 9,737.470
Skewness 2.098382 1.427058 1.785774 1.896550
Kurtosis 7.156380 4.374019 4.658027 6.267129
Jarque-Bera 63.96191 18.39550 28.42584 45.94654
Probability 0.000000 0.000101 0.000001 0.000000
Sum 777,854.2 57,555.72 10,423.46 287,680.9
Sum Sq. Dev. | 3.38E+10 1.13E+08 8,222,340 4.08E+09
Observations 44 44 44 44

Source: Researcher’s Computation (2026)

The median values for the dependent variable (FDI) and the independent variables (ESI, SSI, GSI) are around
2,907.37,579.74, 4.95 and 1,037.20 during the study period (1981-2024) respectively as presented in the results
of the Table 4.1. The large standard deviations especially of FDI (28,033.65) and GSI (9,737.47) are indicative
of the variable nature of foreign investment and governance indicators as they vary significantly across time.
The skewness of FDI (2.098), ESI (1.427), SSI (1.786) and GSI (1.897) are positive, which implies skewness is
right-skewed (positively skewed) meaning that most of the values are concentrated at the low end, with few
being extremely large. All variables are leptokurtic with kurtosis values greater than 3, indicating that the
distributions have heavier tails, and a higher peak than normal.

Correlation Analysis
The correlation matrix is presented in Table 4.2.

Table 4.2: Correlation Analysis Result

FDI ESI SSI GSI
FDI 1.000000
ESI 0.956726 1.000000
SSI 0.709270 0.740447 1.000000
GSI 0.988419 0.950781 0.731118 1.000000

Source: Researcher’s computation (2026) using E-views 10.0
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The Pair-wise correlation coefficients of the variables are presented in Table 4.2. The positive relationship of
FDI with GSI (0.9884) and ESI (0.9567) is very strong, meaning that the improvement of governance and
environmental sustainability are positively related to increase in foreign direct investment inflows. The
relationship between FDI and SSI (0.7093) is positive and moderately high as well. The correlation between ESI
and GSI is the highest (0.9508) whereas that of SSI and ESI and SSI and GSI are reasonably low (0.7404 and
0.7311 respectively). Although very high, all the correlation between independent variables are indicative of the
presence of multicollinearity common with macroeconomic sustainability indexes, which should be considered
with caution in the regression analysis.

Multicollinearity Diagnostics

Table 4.2a: Variance Inflation Factor (VIF) Results

Variable VIF Tolerance Decision

ESI 10.917 0.092 High multicollinearity
SSI 2.252 0.444 Acceptable

GSI 10.595 0.094 High multicollinearity

Source: Researcher's computation (2026) using the reported correlation matrix.

The VIF results in Table 4.2a confirm that multicollinearity is present mainly between the environmental and
governance sustainability indices. The VIF for ESIis 10.917 and GSI is 10.595, both of which are just above the
typical value of VIF = 10, whereas the VIF for SSI is at 2.252, which is within the usual range of VIF. This
implies that the values of the individual coefficients of ESI and GSI should be taken with care as the effects of
these two variables may overlap. The presence of multicollinearity, however, doesn't cause the estimated
coefficients to be biased, but rather the effect of the standard errors becomes larger as a result of having the
multicollinearity, and it is more difficult to interpret the estimated separate marginal effect of variables that are
highly correlated. The joint explanatory power of the model and the direction of the relationship is thus useful,
but the paper does not over-interpret the small differences between the ESI and GSI coefficients.

Test for Stationarity: Levin-Lin-Chu (LLC) Unit Root Test

The Levin, Lin and Chu (2002) unit root test was utilized in this study, and the results are presented in Table
4.3.

Table 4.3: LLC Unit Root Test Results

Variables LLC t*-Statistic (Level) LLC t*-Statistic (1st Diff.) | Order of Integration
FDI 1.4906 -6.1645* I(1)

ESI 0.8404 -5.9172% I(1)

SSI -1.7584 -5.9706* I(1)

GSI 0.9998 -6.5545%* I(1)

LLC Pooled t* 4.2621 (p=1.000) -0.1011 (p=0.460) —

Note: * indicates stationarity after first differencing (at 5% significance level). Critical value at 5% ~ -1.645.
Source: Researcher's computation (2026) using E-views 10.0

The LLC unit root test's decision rule is to reject the null hypothesis of a unit root (non-stationarity) if the t
statistic is less than the critical t value of the selected significance level (p<0.05). The four variables FDI, ESI,
SSI, and GSI, are not at the non-stationary levels as indicated by the positive or too negative t-statistic of the
variables at the levels shown in Table 4.3. However, after first difference, the t-value of all variables are strongly
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negative and it is statistically significant which means that all variables are order one, I(1). A cointegration test
is necessary to check for the existence of a long run equilibrium relationship between the variables in this result.

Cointegration Test

All the variables were found to be integrated of order one (I(1)) with the help of the unit root test, hence the
Engle-Granger cointegration test was performed to investigate the long-run relationship between the variables.
Cointegration analysis helps to determine whether two (or more) non-stationary time series change in the long-
run and share a common stochastic trend. Table 4.4 shows the result of the test.

Table 4.4: Engle-Granger Cointegration Test Results

Value Prob.*
Engle-Granger tau-statistic -4.730263 0.0422
Engle-Granger z-statistic -30.23840 0.0318
*MacKinnon (1996) p-values.
Intermediate Results:
Rho -1 -0.703219
Rho S.E. 0.148664
Residual variance 13,895,891
Long-run residual variance 13,895,622
Number of lags 0
Number of observations 43
Number of stochastic trends** | 4

**Number of stochastic trends in asymptotic distribution.
Source: Researcher's computation (2026) using E-views 10.0

The null hypothesis that there is no cointegration between the variables can be rejected at the 5% level based on
the Engle-Granger test statistics (tau-statistic =-4.730263, p = 0.0422; z-statistic =-30.23840, p=0.0318). Based
on this result, it could be inferred that FDI, ESI, SSI, and GSI are cointegrated, in that they move together in the
long term but together in the short term.

Normality Test

Jarque-Bera normality test was used on the OLS regression errors to determine whether the errors are normally
distributed. The null hypothesis is on the assumption that the residuals follow a normal distribution. Table 4.6
shows the results.

Table 4.5: Normality Test (Jarque-Bera) on OLS Residuals

Statistic Value
Jarque-Bera Statistic 35.05218
Probability 0.000000
Skewness (Residuals) -1.545662
Kurtosis (Residuals) 6.092424
Observations 44

Source: Researcher's computation (2026) using E-views 10.0
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The Jarque-Bera statistic is (35.052) with a p-value of (0.0000) which means that the null hypothesis of normally
distributed residuals is rejected at the 1% level of significance. The other moments are also negative, with the
residual skewness (-1.546) and the residual kurtosis (6.092) indicating that the residuals are not normally
distributed. This is possible in macroeconomic time-series data where structural breaks, policy shifts,
commodity-price shocks, and crisis periods can result in extreme observations. The idea is that traditional small-
sample inferences should be taken with a grain of salt, particularly when accompanied by a concern of
heteroscedasticity.

Heteroscedasticity Test

The Breusch-Pagan and the heteroscedasticity tests of White were used to confirm or disconfirm the assumption
of the equality of the variances of the error terms (homoscedasticity). The null hypothesis presumes the
homoscedasticity (equal variance of residuals). The results of these are shown in Table 4.6.

Table 4.6: Heteroscedasticity Test Results

Test Statistic Chi-sq df
Breusch-Pagan LM Test 4.9011 3

White's Test (nR?) 25.5996 9

White's F-statistic 5.2558 —

Source: Researcher's computation (2026) using E-views 10.0

Under the simple linear form of the test, Breusch-Pagan LM =4.901 with p-value = 0.1792, and can be accepted
at the 5% level of significance, thus the null hypothesis of homoscedasticity is not rejected. The White general
heteroscedasticity test, however, gives an nR2 statistic of 25.600 (p = 0.0024) and an F statistic of 5.256 (p =
0.0002) which both favor the hypothesis of heteroscedasticity. The diagnostic evidence thus indicates that the
residuals are non-linear and heteroscedastic. As a result, caution should be exercised in interpreting the
conventional OLS standard errors and probability values, and heteroscedasticity-consistent standard errors
should be reported in re-estimating the model from the raw data (White, 1980).

Cointegration and Robust Long-run Inference

Since the evidence of cointegration indicates that the variables are associated in the long run, the robustness-
checks indicate that their association varies in terms of strength across the various types of estimators. The ARDL
bounds statistic is less than the conventional 5% Upper bound critical value for three regressors, and the Engle-
Granger and DOLS specification supports the long run interpretation. The conclusions are thus given as an array
of baseline and robustness estimates, not as a single OLS-only estimate.

Baseline Regression Analysis
The baseline multiple regression result is shown in Table 4.7:

Table 4.7: Multiple Regression

Variable Coefficient Std. Error t-Statistic Prob.

ESI 3.439382 1.242718 2.767629 0.0085
SSI -3.086913 2.096883 -1.472144 0.1488
GSI 2.401381 0.204252 11.75695 0.0000

C -1789.929 801.2720 -2.233860 0.0311
R-squared 0.980996 Mean dependent var 17,678.50
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Adjusted R-squared 0.979571 S.D. dependent var 27,713.25
S.E. of regression 4,006.848 Sum sq. resid 642,193
F-statistic 688.2848

Durbin-Watson stat 1.392966

Prob(F-statistic) 0.000000

Source: Researcher’s Computation (2026) using E-views 10
The estimated regression line is stated as follows:
FDI; =-1789.929 + 3.439(ESI); - 3.087(SSI); + 2.401(GSI); + p.

The constant term is statistically significant at the 5% level under the conventional OLS (p = 0.0311) and
negative (-1789.929), indicating that the baseline FDI inflows are low in the absence of improvement in
sustainability indicators. The model has an excellent fit, with an R-squared value of 0.980996, which means that
the model captures around 98.10% of the variance in the FDI inflows. Given the multicollinearity of ESI and
GSI from the VIF diagnostics and the heteroscedasticity from the White test, the probability values in Table 4.8
are presented as conventional OLS values with the addition of the heteroscedasticity-consistent standard errors.

Table 4.8: OLS Regression with Heteroscedasticity-Consistent Standard Errors

Variable Coefficient Robust Std. Error t-Statistic Prob.

C -1,789.929 974.977 -1.836 0.0738
ESI 3.439 2.390 1.439 0.1580
SSI -3.087 4.147 -0.744 0.4610
GSI 2.401 0.416 5.767 0.0000

Source: Researcher's computation (2026).

Table 4.8 indicates that the strength of the inference changes when heteroscedasticity-consistent standard errors
are used. ESI is positive, but statistically insignificant at 5% level (p = 0.1580); SSI is negative and insignificant
(p = 0.4610); and GSI is positive and highly significant (p = 0.0000). This indicates that the heteroscedasticity
correction is not applicable to the governance sustainability channel but it is applicable to the environmental
sustainability channel, which should be understood as positive but model sensitive.

Table 4.9: Dynamic Long-run Robustness Checks

Estimator Key Result Interpretation
) Bounds result is below the 5% upper bound, so
ARDL bounds Sele'ct'e d_ ARDL(3, 1, 0, 0); F- ARDL does not provide strong additional
statistic = 2.336 . . .
cointegration confirmation.
ESI=1.737 (p = 0.7141); SSI = - Onl overnance  sustainabilit remains
DOLS 8.697 (p = 0.3029); GSI=3.068 (p | .~ . &° . y o Tom
~0.0198) significant in the dynamic long-run specification.
ECT(-1) = -0.620 (p = 0.1506): T'he‘ adjuétment term is negative but nqt
ECM _ _ significant; short-run governance change is
DGSI = 1.564 (p = 0.0500) LT
borderline significant.

Source: Researcher's computation (2026).
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The robustness checks in Table 4.9 are based on the same conclusion as the baseline OLS, although this is drawn
with a more cautious voice. The governance sustainability index is always positive and is always statistically
significant under the corrected and dynamic specifications. In the base model, the environmental sustainability
index is positive, but it is not as significant under robust and DOLS estimation. The social sustainability index
is not statistically significant, indicating either a weaker FDI channel or problems with the overall indicator of
social sustainability, or statistical noise.

Test of Hypotheses

The results of the models tested using the conventional OLS method are presented in Table 4.7, and the
heteroscedasticity consistent, and dynamic robust results are presented in Tables 4.8 and 4.9, respectively. In
this case the null hypothesis is rejected if the probability value is < 0.05. The corrected and dynamic estimates
are given higher importance in the study when they differ from the baseline results.

Hypothesis One

Hol: Environmental sustainability index has no significant effect on foreign direct investment (FDI) inflows
in Nigeria.

The conventional OLS model results indicate that the ESI is positively and statistically significantly associated
with inflows of FDI (Coeff. = 3.439; p = 0.0085). The robust standard-error result, however, indicates that the
ESI coefficient is positive and not statistically significant (p = 0.1580), and that the DOLS result is also positive,
though not significant. Hence, the null hypothesis is only rejected under the baseline OLS model and the
environmental sustainability effect is understood as positive, but certainly not robust.

Hypothesis Two
Ho2: Social sustainability index has no significant effect on foreign direct investment (FDI) inflows in Nigeria.

The conventional OLS result shows that SSI has a negative and statistically insignificant effect on FDI inflows
(Coeft. = -3.087; p = 0.1488). The significant result of the standard error and DOLS estimate also indicates that
SSI is not statistically significant. Accordingly, the null hypothesis is not rejected and it can be concluded that
social sustainability has statistically no effect on the inflows of FDI during the study period.

Hypothesis Three

Ho3: Governance sustainability index has no significant effect on foreign direct investment (FDI) inflows in
Nigeria.

The traditional OLS result indicates that the GSI is statistically significant and positively impact the volume of
FDI flows (Coeff. = 2.401; p = 0.0000). Even when heteroscedasticity-consistent corrected (p = 0.0000), this
result is still significant, and the same is true for the long-run estimate from DOLS (Coeff. = 3.068; p = 0.0198).
Thus, the null hypothesis is rejected with governance sustainability having a positive and strong impact on FDI
inflows in Nigeria.

DISCUSSION OF FINDINGS

The present study examined the effect of the sustainability indices on foreign direct investment inflows in Nigeria
with the environmental, social and governance (ESG) sustainability indices as explanatory variables. Below are
discussed the findings with respect to the objectives of the study.

Environmental Sustainability Index and FDI Inflows

The study revealed that the inflows of FDI are positively influenced by environmental sustainability index (ESI)
in the baseline model, while the effect becomes weaker following strong and active correction. The standard
OLS coefficient is positive and statistically significant (Coeff. = 3.439; p = 0.0085) which means that an increase
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in the environmental performance is correlated with an increase in FDI inflows. The standard-error result is quite
strong, though, and the DOLS estimate is not statistically stable across specifications, however. This mixed
evidence is aligned with Chow and Fung (2025) who suggested that aligning ESG positioning with improved
productivity and decreased investor uncertainty would enhance the attractiveness of FDI inflows, and with
Ogunjobi et al. (2025) who established that environmental and green-investment conditions in Nigeria-FDI
environment are important factors. The lower robustness also backs Stevens et al. (2023) and Usubiaga-Liano
& Ekins (2021), who warned that composite environmental indicators may be vulnerable to various choices of
indicators, normalization, and aggregation of indicator values. Thus, environmental sustainability must be
considered as an important but measurement dependent FDI channel.

Social Sustainability Index and FDI Inflows

The study results revealed that social sustainability index (SSI) is negative but statistically insignificant on FDI
inflows in Nigeria in the baseline, robust and DOLS specifications. This suggests that the overall social
sustainability impact of FDI in the study has little direct evidence for the period under study. The effect is
different from Immurana et al. (2023) who found that improved population health leads to higher FDI inflows
to Africa and Fagbemi & Osinubi (2020) who found the correlation between FDI and human-development
outcomes of Nigeria.

The disparity could stem from the fact that social sustainability can impact investors in certain ways like health,
skills, labour productivity, safety, and community stability and not by a general index. This interpretation is
substantiated by Denu et al. (2023) who highlighted the importance of measuring social sustainability in a
context-specific manner in emerging African economies, and by Jankiewicz and Meyer (2024) who
demonstrated differentiation in the effects of social sustainability based on the structural economic conditions.

Governance Sustainability Index and FDI Inflows

The study found that governance sustainability index (GSI) positively and strongly influenced FDI inflows in
Nigeria. The OLS coefficient is positive and significant (Coeff. = 2.401; p = 0.0000) and the result with the
robust standard errors are also positive and significant (Coeff. = 3.068; p = 0.0198). Hence, the governance
sustainability is the most stable pillar that can be used to account for FDI inflows. The findings are confirmed
by Saha et al. (2022) who observed that corruption control and regulatory quality positively influence FDI
inflows in lower-middle income countries; Khan et al. (2023) who established that there is positive relationship
between the institutions and global FDI and Osuma et al. (2024) who revealed that corruption and political risk
influence FDI inflows into Nigeria.

This is also in line with Zangina & Hassan (2020), Sakanko et al. (2020), Sabir et al. (2019), Peres et al. (2018),
and Ayomitunde et al. (2019) who found that institutional quality, corruption control, regulatory credibility, or
governance stability positively affects FDI performance. The result therefore reinforces the fact that foreign
investors react positively to the credibility of the rules, the enforcement of the contracts, the stability of the
policies and the ability to control corruption.

Robustness Implication of the Diagnostic Tests

The results of the diagnostic tests and robustness estimates impose important qualifications on the results. The
relation between environmental sustainability and governance sustainability is high from the results of VIF,
which is the first prerequisite before interpreting the marginal effect of both variables separately. Second, the
standard errors are understated because of non-normality and White heteroscedasticity.

Thirdly, the residual test for Engle-Granger cointegration and the DOLS specification also lend some support to
a long-run interpretation, but the ARDL bounds statistic is not the most compelling evidence. For these reasons,
the strongest evidence from the data is that governance sustainability is the strongest FDI-attraction channel,
environmental sustainability is positive but is sensitive to the choice of the estimator, and social sustainability is
not statistically robust in the aggregate model.
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CONCLUSION AND RECOMMENDATIONS

Conclusion

The study finds that the constituents of the sustainability index have different impact on FDI inflows into Nigeria.
The baseline OLS result indicates that environmental and governance sustainability positively and
insignificantly affects FDI inflows, whereas social sustainability negatively affects FDI inflows. But,
heteroscedasticity-consistent and dynamic long-run corrections reveals that governance sustainability is
consistently significant after all robustness tests.But, data based robustness checks reveal that governance
sustainability is consistently significant after all robustness tests. The corrected and dynamic estimates indicate
that environmental sustainability is positive but weak, and social sustainability is statistically insignificant. The
overall results suggest that credible governance institutions such as rule of law, regulatory quality, corruption
control and policy reliability have the most significant impact on the attractiveness of Nigeria for FDI.
Environmental sustainability is also included but should be viewed with caution due to multicollinearity with
other variables and sensitivity to the measurement of the indices.

Recommendations
Based on the findings and conclusion of the study, the following recommendations are made:

i.  The Federal Government and relevant regulatory authorities should prioritize governance reforms that
strengthen the rule of law, improve regulatory transparency, curb corruption, and enhance institutional
effectiveness in contract enforcement and property-rights protection.

ii.  Environmental protection agencies and policy makers should develop and implement credible
environmental sustainability frameworks, including climate-transition plans, pollution-control standards,
energy-efficiency regulations, and transparent environmental monitoring systems that align with
international best practices.

iii.  The National Bureau of Statistics, planning authorities, and development agencies should refine the
measurement of social sustainability by developing context-specific indicators that better capture
workforce quality, human capital development, labour productivity, and community stability relevant to
foreign investors.

LIMITATIONS AND DIRECTIONS FOR FURTHER RESEARCH

Annual aggregate data was used and the composite sustainability indices were sensitive to the indicators, their
normalization and weighting. The Engle-Granger residual result confirms the long-run relationship while the
ARDL bounds statistic is less convincing, encouraging the use of cautious interpretation of the long run and
cautioning against comparisons of alternative estimators. More research is needed to test the sustainability
indices with alternative weighting approaches, incorporate other macroeconomic control variables, measure the
correlations between Nigeria and other African economies, and determine if there are differences in how FDI
flows respond to environmental, social, and governance sustainability performance for each sector.
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