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Abstract

This study examined the determinants of carbon dioxide (CO:) emissions in Nigeria, focusing
on population growth, urbanization, GDP per capita growth, and energy consumption per
capita. The study employed annual data covering 1990-2024, sourced from the World
Development Indicators (WDI) and the United Nations Development Programme (UNDP). The
study employed the Kwiatkowski—Phillips—Schmidt—Shin (KPSS) unit root test, the
Autoregressive Distributed Lag (ARDL) bounds testing approach for cointegration, and post-
estimation diagnostic and robustness checks. The KPSS results confirmed that the variables
exhibit mixed orders of integration, 1(0) and I(1), justifving the application of the ARDL
framework. The bounds test further confirmed the existence of a long-run relationship among
the variables. The results indicate that population growth has a positive but statistically
insignificant long-run effect on CO: emissions, while urbanization has significant short-run
effects but an insignificant negative long-run effect. GDP per capita growth has a negative and
statistically significant long-run effect, whereas energy consumption per capita has a positive
and statistically significant long-run effect on CO: emissions. The error-correction term
indicates that approximately 65% of short-run disequilibrium is corrected within one period.
Overall, the findings underscore the importance of clean energy transition, energy efficiency,
and sustainable urban development in reducing CO: emissions while supporting Nigeria’s
economic development.

Keywords: CO:, population growth, urbanization;, GDP per capita; energy consumption;
ARDL, Nigeria.

1. Introduction

The population—environment nexus has attracted considerable attention in environmental and
development economics because demographic expansion can increase demand for energy,
infrastructure, transportation, and other resource-intensive activities. However, the
environmental consequences of population change are not necessarily proportional to
population growth, as they are mediated by economic development, urbanization, energy use,
and technological change. The IPAT framework of Ehrlich and Holdren (1971) conceptualizes
environmental impact as a function of population, affluence, and technology, while the
STIRPAT formulation of Dietz and Rosa (1997) and York et al. (2003) provides a stochastic
framework for empirically estimating these effects. This perspective suggests that
understanding carbon emissions requires consideration of demographic and socioeconomic
factors jointly rather than population growth in isolation.
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Nigeria presents an important setting for re-examining this relationship. The country's
population increased to approximately 232.7 million in 2024, while about 63% of the
population resided in urban areas, reflecting the scale and continuing transformation of its
demographic structure (World Bank, 2026a, 2026b). At the same time, GDP per capita growth
remained an important dimension of Nigeria's economic transformation, although
improvements in aggregate economic activity have not necessarily translated into comparable
gains in per-capita living standards (World Bank, 2026¢). These demographic and economic
developments have important environmental implications because population expansion and
urbanization can increase energy demand and economic activity, thereby creating additional
pressure on carbon emissions.

The development context further illustrates this challenge. UNDP data show that Nigeria's
Human Development Index (HDI) increased from 0.379 in 1990 to 0.560 in 2023, indicating
substantial improvement in human development over the study period, although Nigeria
remains in the medium-human-development category (UNDP, 2025a, 2025b). This progress
has occurred alongside persistent development needs, creating a policy challenge of improving
welfare while limiting environmental degradation. Energy consumption is particularly relevant
to this challenge because it represents a major channel through which population and economic
activity can translate into carbon emissions. Evidence for Nigeria indicates that urbanization
has implications for electricity consumption and economic activity (Ali et al., 2020), while
Rafindadi (2016) finds that energy consumption significantly increases CO: emissions in
Nigeria.

Despite these theoretical and empirical considerations, evidence concerning the population—
environment relationship in Nigeria remains inconclusive. Akinlo (2009), applying the
STIRPAT framework, found population, affluence, and urbanization to be significant
determinants of environmental impact in Nigeria. Similarly, recent evidence indicates that
energy consumption and urbanization contribute to environmental degradation, while also
providing support for the Environmental Kuznets Curve (EKC) hypothesis in Nigeria (Yusuf,
2023). These findings nevertheless differ in their magnitude and, in some cases, direction
across variables and study periods, suggesting that the relationship may be sensitive to model
specification, measurement, and changes in Nigeria's economic and demographic structure.
The unresolved nature of these relationships constitutes the central problem addressed in this
study. Nigeria must accommodate a rapidly growing population, expanding urban settlements,
rising energy requirements, and the pursuit of higher living standards while simultaneously
limiting carbon emissions. Existing studies have examined several dimensions of this nexus,
but relatively limited attention has been given to the joint effects of population growth,
urbanization, GDP per capita growth, and energy consumption per capita on CO: emissions per
capita over the recent period of Nigeria's demographic and economic transformation.

Against this background, this study re-examines the population—environment nexus in Nigeria
over 1990-2024, examining the effects of population growth rate, urbanization rate, GDP per
capita growth, and energy consumption per capita on CO: emissions per capita. By integrating
demographic, economic, and energy dimensions within a unified framework, the study
provides updated evidence on the mechanisms through which population dynamics influence
environmental pressure in Nigeria and contribute to the policy debate on reconciling human
development with environmental sustainability.

2. Literature Review

IPAT Theory

Ehrlich and Holdren (1971) proposed the IPAT identity, which conceptualizes environmental
impact as a function of population (P), affluence (A), and technology (T): (I = PAT). The theory
assumes that environmental degradation is jointly determined by the scale of the population,
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the level of consumption or income per person, and the technology used to produce goods and
services. Population expansion increases the scale of human activities, while rising affluence
increases consumption and resource demand; technology determines the environmental
intensity of production and consumption. The IPAT framework therefore provides the broad
theoretical basis for examining how population growth, economic development, and energy-
related technological characteristics influence environmental pressure. For the present study,
population growth represents the demographic dimension, GDP per capita growth captures
affluence, and energy consumption provides an important channel through which economic
activity can translate into CO: emissions.

STIRPAT Model

Dietz and Rosa (1997) developed the Stochastic Impacts by Regression on Population,
Affluence, and Technology (STIRPAT) model as a stochastic extension of the deterministic
IPAT identity. Subsequently, York, Rosa, and Dietz (2003) further developed its empirical
application. STIRPAT assumes that environmental impacts can be statistically estimated as a
function of population, affluence, and technology while allowing the effects of these
determinants to be independently estimated and statistically tested. Unlike IPAT, which
imposes a fixed multiplicative relationship among its components, STIRPAT permits flexible
coefficients and the incorporation of additional explanatory variables. This makes it
particularly appropriate for empirical analysis of the population—environment nexus. In the
present study, population growth and urbanization capture demographic pressures, GDP per
capita growth represents affluence, while energy consumption per capita represents an
important technological and energy-use channel through which socioeconomic activity may
affect CO2 emissions.

Environmental Kuznets Curve (EKC) Hypothesis

Grossman and Krueger (1995) advanced the Environmental Kuznets Curve (EKC) hypothesis,
building on the earlier environmental-development arguments of Panayotou (1993). The EKC
hypothesis assumes that the relationship between economic development and environmental
degradation may follow an inverted-U pattern. At relatively low levels of income, economic
expansion tends to increase environmental degradation because growth is accompanied by
greater production, resource use, and pollution. Beyond a certain income threshold, however,
further development may reduce environmental pressure as economies undergo structural
transformation, adopt cleaner technologies, improve energy efficiency, and strengthen
environmental regulation. The hypothesis therefore provides a theoretical explanation for a
potentially nonlinear relationship between economic development and CO: emissions.
Although the present study uses GDP per capita growth rather than income level and its squared
term, the EKC perspective remains relevant for interpreting whether economic development
constitutes a source of additional carbon pressure or facilitates environmental improvement.

Empirical Review

Rehman et al. (2021) aimed to decouple CO: emissions from agricultural and environmental
variables in Pakistan using time series data from 1970 to 2017. The vector autoregressive model
showed that forestry production, rainfall, and temperature increased emissions, while crops,
livestock, energy use, and population growth reduced emissions in the long run. Short-run
results differed, showing mostly positive effects. Granger causality tests indicated
unidirectional relationships among variables.

Wang et al. (2021) provided empirical evidence on the roles of green policy instruments, green
energy, green finance, and green innovation in promoting environmental sustainability within
BRICS countries from 1995 to 2019. Using the STIRPAT framework alongside second-
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generation econometric estimators, the study assessed environmental sustainability through
indicators such as CO: emissions, ecological footprint, and PM2.5 pollution. The results
showed that green energy, green finance, green innovation, and eco-digitalisation reduced
ecological footprint and other environmental pollutants, thereby enhancing sustainability.
Conversely, urbanisation and affluence increased environmental degradation due to their
expansionary effects on pollution. Quantile regression and country-specific estimations
confirmed the consistency of these findings across distributions, while Granger causality tests
revealed both unidirectional and bidirectional relationships among the variables.

Aninwagu and Nyeche (2024) investigated the impact of renewable energy consumption, forest
area, and economic growth on CO: emissions in Nigeria. They used renewable energy
consumption (REC), forest area as a percentage of land area (FOA), and GDP per capita
(GDPC) as independent variables, while CO- emissions served as the dependent variable.
Time-series data for these variables came from the World Development Indicators (WDI) for
the period 1990 to 2023. The analytical methods employed included unit root tests, the Engle-
Granger cointegration test, error correction model analysis, and residual diagnostic tests. The
augmented Dickey-Fuller (ADF) unit root test results indicated that all variables were
integrated of order one, I(1). The error correction model results established a statistically
significant and negative relationship between REC and CO: emissions. Furthermore, the
analysis revealed a positive but statistically non-significant relationship between FOA and CO-
emissions. Additionally, GDP per capita showed a positive but statistically non-significant
effect on CO: emissions.

Shaheem et al. (2025) explored the complex relationship between population growth and CO-
emissions in the context of export-driven activities in the global transportation sector. The study
addressed a gap in the literature by examining how demographic trends influenced the
environmental impact of international trade. Using a robust dataset of 30 countries from 2011
to 2020, the study employed advanced models to examine the relationships among trade
activities, population growth, and CO: emissions. The results showed that export activities
significantly increased CO: emissions due to higher energy consumption associated with
production and transportation. Population growth was found to amplify this effect by increasing
demand for transportation services, thereby leading to higher emissions.

Ahmed et al. (2023) investigated the impact of energy consumption on CO: emissions,
influenced by population growth, energy consumption per capita, and income. The study
examined whether increases in energy consumption, energy intensity, energy consumption per
capita, population growth, and income affected CO: emissions in China, India, and the USA.
The study applied the non-linear autoregressive distributed lag (NARDL) model and machine
learning techniques. The results showed that energy consumption per capita significantly
impacted CO: emissions in all three countries. Income increases led to higher CO: emissions
in India but reduced emissions in the USA. Population growth increased emissions only in
India. A decrease in energy intensity improved environmental quality in China and India.
Ngong et al. (2022) investigated the relationship between urbanization and carbon dioxide
emissions in the Central African Economic and Monetary Community from 1990 to 2019. The
literature indicated that the relationship between urbanization and CO: emissions remained
debatable and that existing findings were inconclusive. In the methodology, CO- emissions
were treated as the dependent variable, while urbanization, gross domestic product (GDP),
financial development (FD), rule of law (ROL), and government effectiveness (GEF) were
used as independent variables. The study applied Johansen—Fisher and Kao residual
cointegration tests alongside fully modified and dynamic ordinary least squares methods. The
results showed a significant positive relationship between urbanization and CO: emissions. The
causality test results indicated that CO: emissions unidirectionally Granger-caused
urbanization, GDP, and FD.
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Jebli and Chaouali (2025) examined the effect of economic growth (Y, GDP), the service sector
(SVA), and renewable and non-renewable energy consumption (RE, NRE) on environmental
quality (CO., E) and the dynamic interdependence among them for China over the period 1980—
2021 using linear and nonlinear autoregressive distributed lag (ARDL, NARDL) techniques.
Granger causality tests checked for causalities among the underlying variables. The main
results from the ARDL model showed unidirectional causality from GDP to SVA and
bidirectional causality between RE and NRE as well as between RE and CO:s: in the short term.
However, no short-run causality existed between NRE, E, GDP, and SVA. According to the
NARDL results, a one-way causality ran from RE" to all variables and from SVA to RE*.
Granger tests also showed bidirectional causality between RE* and CO- and between RE* and
NRE in the short run. Nevertheless, a negative shock in renewable energy negatively affected
CO: emissions in the long term. China’s policymakers increased the share of non-fossil fuels
in primary energy and invested more in technology within the service sector, including
buildings and transport.

Chew et al. (2024) explored the relationships among population growth, GDP, CO: emissions,
energy consumption, and renewable energy production in Canada from 1950 to 2021. Using
time-series econometric techniques such as OLS, VAR, and cointegration analysis, the study
found that population and GDP growth increased energy consumption and emissions. While
renewable energy growth offered opportunities for reducing emissions, risks of
overexploitation were noted.

3. Methodology

This study adopts a quantitative, longitudinal (time-series) research design. The data for this
study was sourced from the World Bank’s World Development Indicators (WDI) and the United
Nations Development Programme (UNDP) from 1990 to 2024.

The study was theoretically anchored on the STIRPAT model, which extends the deterministic
IPAT identity (Impact = Population x Affluence x Technology).

The study specifies the following models:

CO: = £ (POPG, URB, GDPPC, ENEC) 3.1
COZt = ﬁo + ﬁ1POPG + ﬁzURBt + ,BgGDPPCt + ﬁ4ENECt + e

32
ACOZt = Qy +

Y a;ACO,, | + X1, ayAPOPG,_y + ¥, a3AURB,_y + X{_, a,AGDPPC,_; +

Y asAENEC, , + 4,COy,_, + A,POPG,_y + A3URB;_1 + A4,GDPPC;_; AsENEC,_, +
&1t 3.3

Where:

CO¢ = Carbon dioxide (CO:) emissions (measured in kilotons or metric tons per capita)
POPG = Population growth rate (annual percentage change or total population)

URB = Urbanization rate (percentage of population residing in urban areas)

GDPPC = Gross domestic product (GDP) per capita growth
ENEC =  Energy consumption per capita (kg of oil equivalent)
Lt = stochastic error terms

Where: oo = constant parameter to be estimated; a1 - as = short run parameters; A, - A5 = long-
run multipliers; p = optimal lag for each of the dependent variables; q = optimal lag of the
independent variables; A= first difference operator; &;, = error terms.
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4. Data Analysis
Table 4.1: Summary of Descriptive Statistics for the Variables
CO2 GDPPC PM2 5 POPG URB

0.65764 59.3951 49.1097

Mean 7 1.4328576 2.5728571
0.66500 61.5800 49.2400

Median 0 1.920000 0 2.6400000
0.88000 77.1200 62.9800

Maximum 0 12.210000 2.8000000
0.41000 48.1400 35.1900

Minimum 0 -8.3400000 2.0800000
0.11822 6.91853 8.43804

Std. Dev. 1 3.9349680 0.2373331
0.38922 0.12402 0.01463

Skewness 5 0.109973 8 -1.1315663
2.57246 2.69430 1.78050

Kurtosis 6 3.886862 1 2.8494437
1.11742 0.20018 2.17002

Jarque-Bera2 1.217562 8 7.502295 8
0.57194 0.90475 0.33789

Probability 6 0.5440142 0.0234917
22.3600 1841.25 1718.84

Sum 0 50.150000 90.050000
Sum Sq. 0.46121 1435.98 2420.81

Dev. 2 526.45512 1.9151148

Observation
s 34 35 31 35 35

Source: Author’s computation using E-views 12 software (2026)

The descriptive statistics presented in Table 4.1 show that CO: emissions recorded a mean
value of 0.657, with minimum and maximum values of 0.410 and 0.880, respectively. GDP
per capita growth (GDPPC) averaged 1.432%, ranging from —8.340% to 12.210%, indicating
considerable variation in economic performance during the study period. PM2.5 recorded a
mean value of 59.395, with values ranging from 48.140 to 77.120. Population growth (POPG)
had a mean of 2.572%, with minimum and maximum values of 2.089% and 2.800%,
respectively, while urbanization (URB) averaged 49.109%, ranging from 35.190% to
62.980%. The standard deviations indicate the extent of dispersion of each variable around its
respective mean, with higher values reflecting greater variability. The Jarque—Bera probability
values greater than 0.05 indicate that the null hypothesis of normality cannot be rejected at the
5% significance level. Thus, the variables do not exhibit statistically significant departures
from normality.

Table 4.3 KPSS Unit Root Test

Variables KPSS at  Critical KPSS at 1%  Critical Order of
Level value 5% Diff. value 5% Integration
CO2 0.119390 0.463000 NA NA 1(0)
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GDPPC 0.156907 0.463000 NA NA 1(0)
PM2 5 0.322512 0.463000 NA NA 1(0)
POPG 0.390428 0.463000 NA NA 1(0)
URB 0.699101 0.463000 0.169709 0.463000 1(1)

Source: Researcher’s computation using Eviews 12, (2026).

The results of the KPSS unit root test presented in Table 4.3 indicate that all variables are
stationary at level, except the urbanization rate (URB). Specifically, the KPSS statistic for
URB i1s 0.699101, which exceeds the 5% critical value of 0.463000. Since the KPSS test has
stationarity as its null hypothesis, this result leads to the rejection of the null hypothesis,
indicating that URB is non-stationary at level. However, after first differencing, the KPSS
statistic falls below the 5% critical value, indicating that the differenced URB series is
stationary. Thus, URB is integrated of order one, I(1), while the remaining variables are
integrated of order zero, I(0). The results therefore confirm that the variables are a mixture of
1(0) and I(1), which is an important consideration for subsequent econometric modelling.
The KPSS test is employed because, unlike conventional unit-root tests whose null hypothesis
is non-stationarity, it takes stationarity as the null hypothesis and therefore provides
complementary evidence on the time-series properties of the variables. The test was originally
proposed by Kwiatkowski et al. (1992).

Table 4.3: Bounds Cointegration Tests Results for the Models

Critical value Critical value
F-STATISTICS K  Lower bound Upper bound 5%
5%
CO2 11.74627 4 2.56 3.49

Source: Researcher s computation using Eviews 12, (2026).

Note: K denotes number of explanatory variables

The results of the ARDL bounds test presented in Table 4.3 provide evidence of a long-run
relationship among the variables. The calculated F-statistic of 11.74627 is greater than the
upper-bound critical value at the 5% significance level. Therefore, the null hypothesis of no
long-run relationship is rejected, confirming the existence of cointegration among the
variables.

Model Results
Table 4.4: ARDL short and long run results for CO2 Emission
Dependent Variable: CO>

Short run results

Variable Coefficient Std. Error  t-Statistic ~ Prob.

D(POPG) -0.525213 0.256374 -2.048618 0.0612
D(POPG(-1)) 0.679645 0.393932 1.725286 0.1082
D(POPG(-2)) 1.115412 0.302205 3.690913  0.0027
D(URB) 3.650412 0.712116  5.126150  0.0002
D(URB(-1)) -3.963646 1.194115 -3.319316 0.0055
D(URB(-2)) 2.450076 0.709727 3.452138 0.0043
D(GDPPC) -0.008193 0.002154 -3.803501 0.0022
D(GDPPC(-1)) 0.006397 0.002661  2.404098 0.0318
D(GDPPC(-2)) 0.009348 0.001980 4.720147  0.0004
D(ENEC) 0.003293 0.000329 10.00081  0.0000
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D(ENEC(-1)) -0.001041 0.000322  -3.230323 0.0066
D(ENEC(-2)) -0.001499 0.000307 -4.890078 0.0003
CointEq(-1)* -0.649972 0.065797 -9.878481 0.0000

Long run results

Variable Coefficient Std. Error  t-Statistic  Prob.
POPG 0.014835 0.215855 0.068729 0.9463
URB -0.011320 0.005833 -1.940600 0.0743
GDPPC -0.044155 0.012114 -3.645043 0.0030
ENEC 0.004050 0.001377 2.940598 0.0115
C -2.625828 1.226468 -2.140967 0.0518
R-Qqnm‘@d 0.9251 74; Adjnqtpﬂ P-qqnnrpd 0.875290

Source: Researcher s computation using Eviews 12, (2026).

The ARDL results presented in Table 4.4 reveal both short-run dynamics and long-run
relationships between CO- emissions and the explanatory variables in Nigeria. In the short
run, population growth (POPG) has a negative but statistically insignificant immediate year
effect on CO: emissions. Its lagged coefficients are positive, although statistical significance
is observed only at lag two, where a one-unit increase in population growth is associated with
a 1.115-unit increase in CO: emissions. In the long run, population growth has a positive but
statistically insignificant coefficient of 0.014, suggesting that its long-run effect on CO:
emissions is not statistically distinguishable from zero. The positive association is consistent
with the general population—environment mechanism underlying the IPAT framework.
Urbanization (URB) exhibits significant short-run effects on CO. emissions. The immediate
year and second-lag coefficients are positive, with coefficients of 3.650 and 2.450,
respectively, while the first lag is negative and statistically significant. In the long run,
urbanization has a negative but statistically insignificant coefficient of —0.011.

GDP per capita growth has a negative and statistically significant immediate year effect on
CO: emissions, while its first and second lags have positive and statistically significant
coefficients of 0.006 and 0.009, respectively. In the long run, GDP per capita growth has a
negative and statistically significant coefficient of —0.044, indicating that an increase in GDP
per capita growth is associated with a reduction in CO: emissions in the long run, holding
other factors constant. This finding differs from the conventional expectation that higher
affluence necessarily increases environmental pressure and from some previous empirical
findings. Energy consumption per capita has a positive and statistically significant immediate
year effect on CO: emissions, with a coefficient of 0.003, while its first and second lags are
negative and statistically significant. In the long run, energy consumption per capita has a
positive and statistically significant coefficient of 0.0004, indicating that higher energy
consumption is associated with higher CO. emissions, ceteris paribus. This finding is
consistent with the environmental-impact mechanism underlying the IPAT framework.

The error-correction term, CointEq(—1), is negative and statistically significant, with a
coefficient of —0.649972 and a p-value of 0.0000. This confirms the existence of a stable
adjustment mechanism toward long-run equilibrium. Approximately 65% of the
disequilibrium arising from a short-run shock is corrected within one period, indicating a
relatively rapid adjustment process.

Finally, the model records an (R?) of 0.925174, indicating that approximately 92.5% of the
variation in CO: emissions in the estimated sample is accounted for by the regressors and
dynamic terms included in the model. The adjusted (R?) of 0.875290 indicates that the model
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retains a high proportion of explained variation after accounting for the number of regressors
and degrees of freedom.

Table 4.5: Post-Estimation Tests Results

Test Null Hypothesis F-Statistic | Probability | Decision

Serial Correlation LM | Ho: No serial correlation | 0.026295 0.9741 Retain

Test Ho

Heteroskedasticity Test | Ho: Homoscedasticity 1.716117 0.1522 Retain
Ho

Normality Test Ho: Normally distributed | 0.374736 0.829138 Retain
Ho

Source: Researcher’s Computation using Eviews 12, 2026.

The post-estimation diagnostic results presented in Table 4.5 indicate that the estimated ARDL
model does not exhibit evidence of the major residual problems examined. The Breusch—
Godfrey LM test reports a probability value of 0.9741, which is greater than the 5%
significance level. Therefore, the null hypothesis of no serial correlation cannot be rejected,
suggesting that the residuals do not exhibit statistically significant serial correlation.
Similarly, the Breusch—Pagan—Godfrey heteroskedasticity test produces a probability value of
0.1522, which exceeds 0.05. Thus, the null hypothesis of homoskedasticity cannot be rejected,
indicating no statistically significant evidence of heteroskedasticity in the residuals.

The Jarque—Bera test reports a statistic of 0.374736 with a probability value of 0.829138. Since
the probability value exceeds 0.05, the null hypothesis of normally distributed residuals cannot
be rejected. Hence, there is no statistically significant evidence that the residuals depart from
normality. Overall, the diagnostic results provide no evidence of residual serial correlation,
heteroskedasticity, or non-normality at the 5% significance level. These findings support the
adequacy of the estimated ARDL model with respect to the specific diagnostic conditions tested
and provide greater confidence in the reliability of the estimated results.

5. Conclusion and Recommendations

Conclusion

This study concludes that energy consumption is a major driver of CO2 emissions in Nigeria,
given its positive and statistically significant long-run effect. Urbanization also generates
significant short-run emission pressures, while population growth has no statistically
significant long-run effect. Conversely, GDP per capita growth is negatively and significantly
associated with CO: emissions in the long run. The findings therefore suggest that Nigeria’s
emissions-reduction efforts should prioritize clean energy transition, energy efficiency, and
sustainable urban development. The significant error-correction term further confirms a stable
long-run relationship, with approximately 65% of short-run disequilibrium corrected within
one period.

Recommendations
Based on the findings and conclusion drawn from this study, the following recommendations
are made:

i.  The Nigerian government should reduce dependence on carbon-intensive energy
sources by expanding renewable energy, improving electricity efficiency, and promoting
cleaner technologies.

ii.  The government should integrate low-carbon transport, energy-efficient buildings,
improved waste management, and compact urban planning into urban development policies.
iii.  There is need to encourage investment in energy-efficient industries, cleaner production
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technologies, and green infrastructure so that economic expansion does not translate into higher
emissions.

iv.  Environmental policies should be sustained and coordinated across energy, transport,
industrial, and urban sectors. Particular emphasis should be placed on managing the
environmental consequences of rising energy demand and urban expansion.
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