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Introduction

•
•
•
•
•

Carbon dioxide (CO2) emissions from the combustion of fossil fuels are one of
the most serious environmental threats (Zhang et al. 2018)
The Kyoto Protocol was signed by 192 parties in 1997 as a component of
UNFCCC to deal with climate change (Maamoun 2019)
However, total global greenhouse emissions increased by 1.1 % in 2019, with
the combustion of fossil fuels accounting for 0.9% of total global CO2
emissions (Olivier & Peters 2020).
Kenya heavily relies on imported liquid petroleum for the transportation.
Due to the intermittent hydroelectricity supply Kenya reliance on fossils will
continue (Sarkodie & Adom 2018)
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Introduction

•

•

The current study therefore examines
• the effects of fossil fuel consumption, urbanization, and GDP on Kenya's carbon
dioxide emissions.
• it evaluates the causality between fossil fuel consumption, urbanization, carbon
dioxide emissions in the context of Kenya.
The novelty of the study
• The study tested for the structural breaks which is normally ignored
• The study addresses the problem of omitted variable bias
• The study uses a robust cointegration methodologies
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Theoretical framework

•

The growing demand for energy to promote economic growth in developing
countries raises environmental policy concerns (Kaika & Zervas 2013).

•

The study adopts the STIRPAT model (York et al. 2003) which extends the empirical
work of Ehrlich and Holdren (1972)
I = P. A. T

1

It = aPtb Act Ttd et

2

ln It = ln a + blnPt + clnAt + dlnTt + et
CO2t = ϑ + φLURBt + μLGDPt + ωLFF + εt

(3)
(4)
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Methods and Materials

•
•
•

The data
• The data was obtained from WDI
Pre-estimation tests
• The Unit root test
• The cointegration test
• Estimation of the Data

The Data was estimated using the ARDL technique

The ARDL (p, q, … , q) model estimation is as follows:
𝑝1

ΔCO2t = 𝜁3 +

𝑞1

𝜙3𝑖 ΔCO2t−𝑖 +
𝑖=1

𝑞2

𝜉3𝑗 ΔLURB𝑡−𝑗 +
𝑗=0

𝑞3

𝜃3𝑚 ΔLGDP𝑡−𝑚 +
𝑚=0

𝛾3𝑘 ΔLFF𝑡−𝑘
𝑘=0

+ 𝜆𝐸𝐶𝑇𝑡−1 + 𝜀3𝑡
(9)
Where 𝜆 is the rate of adjustment toward long-run equilibrium, as well as the Error Correction Term's coefficient
Where Δ denotes the first difference operator and 𝜀1𝑡 is a white noise component. The ideal lag orders p and q are
found by minimizing model selection criteria based on AIC and BIC.
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Causality
• The vector error correction model formulation is expressed as:
𝜔11.1 𝜔12.1 𝜔13.1 𝜔14.1 ΔCO2t−1
ξ1
ΔCO2t
𝜔21.1 𝜔22.1 𝜔23.1 𝜔24.1 ΔLURB𝑡−1
ΔLURB𝑡
ξ
= 2 + 𝜔
ΔLGDP𝑡
ξ3
31.1 𝜔31.1 𝜔33.1 𝜔34.1 ΔLGDP𝑡−1
𝜔41.1 𝜔42.1 𝜔43.1 𝜔44.1 ΔLFF𝑡−1
ΔLFF𝑡
ξ4
+⋯
𝜔11.𝑘 𝜔12.𝑘 𝜔13.𝑘 𝜔14.𝑘 ΔCO2t−k
𝜔21.𝑘 𝜔22.𝑘 𝜔23.𝑘 𝜔24.𝑘 ΔLURB𝑡−𝑘
+ 𝜔
31.𝑘 𝜔31.𝑘 𝜔33.𝑘 𝜔34.𝑘 ΔLGDP𝑡−𝑘
𝜔41.𝑘 𝜔42.𝑘 𝜔43.𝑘 𝜔44.𝑘 ΔLFF𝑡−𝑘
𝜖1𝑡
λ1
𝜖2𝑡
λ2
+
𝐸𝐶𝑇𝑡−1 𝜖
(6)
λ3
3𝑡
𝜖4𝑡
λ4
The disturbance terms, 𝜖1𝑡 , 𝜖2𝑡 , 𝜖3𝑡 and 𝜖4𝑡 are independently normally distributed with zero mean and constant
variance. The selection of optimal lag structure is based on AIC and BIC.
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The null hypothesis for testing Granger Causality
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Results and Discussion
• Unit root tests
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Cointegration test results
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Cointegration test results
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Regression Results (ARDL) for both short and long run estimates
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Model stability Check
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Causality test results
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Conclusions

•

•
•
•
•
•
•

The data from Kenya is used in the study and it covers a period from1971 to
2014.
This research investigates the effects of fossil fuel energy consumption, GDP,
and urbanization on CO2 emissions in Kenya
There was cointegration in the model
The result of short-run Granger causality reveals that GDP is caused by fossil
fuel consumption
No causality exist between fossil fuel and CO2 emissions
Economic growth granger causes CO2 emissions
Urbanization was found to reduce CO2 emissions in Kenya

15

Policy implications

•
•

•
•

It is important to promote energy-efficient use in transportation, industry and
the offices, hotels and residential buildings.
The government of Kenya and other countries can reduce CO2 emissions by
increasing the production and uptake of renewable energy consumption.
The government should be cautious in implementing energy conservation
policies because it may hurt the economy.
The government should create public awareness of the importance of
environmental protection and internalize externalities
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