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Abstract

This study investigated the influences of econognawth, increased urbanization and trade opennessudon
dioxide (CQ) emissions in Africa. The study used time seriadiccessed from World Bank Data Base and
Environmental Information Association (EIA) coveagirbl years (1960-2010). The data were subjected to
various econometric tests including Unit root telsefore applying the bound test for cointegratising
Autoregressive Distributed Lag (ARDL). It was foutidat GDP growth rate (p<0.05) and trade openness
(p<0.05) were the major long-run and short-run ieteants of emissions (Green House Gas emissianf)e
continent. The findings which agreed with otherismvmental economists’ and Kuznet’s postulatioroinied

us to recommend that African countries should begitake proactive measures that will bring abogteg
economy on the continent.
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1. Introduction

As far as the atmosphere is concerned Africa iedawith three major issues, namely: climate valitgbi
climate change; and air quality (GRID-Arendal, 208 terms of air quality (air pollution) the masgnificant
variable and proxy is level of CO2 emission (Lan2@09). Greenhouse gases trap heat in the eatthéssphere,
causing it to warm up (Tauita, 2002). The greenbaeses include carbon dioxide, methane and nitride.
These gases account for 98% of the greenhouse.efititer greenhouse gases, are various fluorocaraond
sulphur hexafluoride. There has been growing pubtincern in recent years over the effects of pdjmria
growth on resource use and the state of the natumatonment in different continents of the world waell
(Turton & Hamilton, 1999; Stern, 2006; & Lamla, 200 Turton and Hamilton (1999) noted earlier ttmaich of
the opposition to continued high levels of immigyatto Australia was based on these concerns,anastsuch
as ‘carrying capacity’ and ‘ecologically sustair@bpopulation’ have encroached into the lexicon of
environmental studies. Calls for stabilizatiorpopulation growth on environmental grounds havenbeet by
arguments that environmental decline is causedthgrdactors and that the effects of increasing lmens of
people can be offset by changes in consumptiortshabid the technologies used to produce goods iapdse

of wastes. Green house gas emissions are well kfiavitheir significant effects on global warmingdaclimate
change. Even though Africa’s ranking in terms oe@&r House Gas (GHG) emissions globally is still low
Intergovenmental Panel of Climate Change (IPCCkkated that Africa is very vulnerable to climateanbe
and unfortunately lacks the capacity to respond ahapt (United Nations Development Programme, UNDP,
2001). Hence, there are growing concerns aboutfteets of climate change on the livelihoods angheey of
the continent. It was observed that Africa is chemazed by considerable climatic variations, bsplatial and
temporal, and extreme events such as flooding awdigtit have been recorded for thousands of years
(Verschuren, Laird & Cumming 2000 as cited in GRABendal, 2002). The equatorial belt generally high h
rainfall, whereas northern and southern Africanntoas and those in the Horn of Africa are typigakid or
semi-arid. All parts of Africa, even those that alby have high rainfall, experience climatic vailap and
extreme events such as floods or droughts. MoElsfern, Central and Southern Africa, as well astestern
Indian Ocean Islands, are affected by the El NiootBern Oscillation (ENSO) phenomenon. The 199G
triggered very high sea surface temperatures irstluth-western Indian Ocean causing high rainégitjones,
flooding and landslides across most of EasterncAfivhereas south-western Africa experienced daeditions.
The higher sea temperatures also caused extengi@ehing of corals on the Eastern African coast ianthe
Western Indian Ocean Islands (Obura, Suleiman, aVid&t Schleyer 2000, PRE/COI 1998 as cited in GRID-
Arendal, 2002).
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Against the foregoing background a need to empiyidavestigate the influences of the most hypotbed

determinants of greenhouse gas emissions becomesetimg. Outcomes of such studies will be releviant
order to build more knowledge base for policy mgkiim Africa which will mitigate and build resilierecfor the

effects of climate change on African economiese fdregoing underlies the need for this study.

This study was designed to empirically determireeitfiluences of economic growth, increased urbaiozand
trade openness on attainment of clean air (praxje@arbon dioxide, CO2 emissions) in Africa fron6092010.
The study also attempted to answer the questiovhether African economic growth follows the Envinoantal
Kuznets Curve (EKC) hypothesis pattern or not.

2. Environmental Kuznets Curve (EKC)

It had been established that greater economicigckads to a higher level of pollution. Howevegmla (2009)
noted that this relationship is just partly trugaft from Lamla, the most outstanding theory thaggions this
linear relationship is the Environmental Kuznetsyeuhypothesis. The Environmental Kuznets Curvegpses
a inverted U-shaped relationship between econouwtivity and pollution (Kuznets, 1955). Theoretigalthe
Environmental Kuznets Curve (EKC) had been adjudbedmost accredited hypothesis. A substantial kaidy
theoretical models exists that leads to such aeriad U-shaped relationship. Even though many atiedels
supported the EKC theory, it has been criticizegrofducing the desired outcome by imposing a sjgesdt of
ex-ante assumptions (Stern, 2005).

Lamla (2009) provided evidence in favour of the ismvmental Kuznets curve irrespective of the padhut
proxy in use. After a certain threshold of per tapncome a further rise in output reduces enviremntal
degradation. Furthermore, Lamla found that effitgmoduction technologies affected the level ofiemmmental
degradation significantly. The less energy usegktoerate one dollar of output the higher was thir@mmental
quality recorded. These variables, he maintainegtewelevant with respect to robustness (in terfnthe
conditioning set), but also concerning their oVegffect as measured by the impact of a one standieviation
shock. Apart from that, a specific set of variatdéfected the proxies for environmental degradatiwstably, air
pollution proxies showed strong similarities initheet of long-run determinants. It was concludeat tvariables
not directly related to production do matter foe tlevel of environmental quality and so there waesdto
consider the role of inequality, the degree of arbation, the political leaning of the chief exaeatand the
political systems of economies.

Earlier, some scholars emphasized the significafh@arre economic growth (in terms of income perieg@s a
major source of environmental degradation (Gross&dtrueger, 1995; Shafik, 1994 as cited in Costanti
Monni, 2006). In a similar vein, Costantini and M®n(2005) observed that a higher value of trade and
manufacture were associated with higher CO2 emmssisolating the composition effect and the sediect
claimed for a supply-side explanation of the EKQisJ they noted was in agreement with previousnsisies
including Chichinilsky (1994); Suri & Chapman, (39 They noted that increasing openness to trade wa
associated with increasing pollution emissions eigflg for developing countries due to the delozation of
polluting industries known as the pollution heaeffiect (Copeland & Taylor, 2004).

Yandle, Vijayaraghavan and Bhattarai (2002) agréed the normal EKC implied that as the development
process picked up, when a certain level of pertadgpcome is attained, economic growth helped tdouthe
damage done in earlier years. If economic growtrevgwod for the environment, policies that stimeilgtowth
(trade liberalization, economic restructuring amdereform) ought to be good for the environmémey added.
However, income growth without institutional reforsnnot likely to be enough; and that the improvatref the
environment with income growth is not automatic depends on policies and institutions. GDP growdates
the conditions for environmental improvement bysirag the demand for improved environmental quadityl
makes the resources available for supplying it. iMrean environmental quality improvement matezesi or
not, when and how depends critically on governmusiicies, social institutions and the completenasd
functioning of markets.

Rapidly increasing toxic intensity does not seernharacterize all manufacturing in less developmthtries in
the 1970s, when environmental regulation in indalkkted countries became stricter. Rather, toxtensity in
manufacturing has grown much more rapidly in ecaesrthat are relatively closed to internationafléraadded
Yandle, Vijayaraghavan and Bhattarai (2002). Thoswpwas stressed by Grossman and Krueger (199&hwh
they observed that open economies improved their@mments. More open economies have had highewtgro
rates of labour-intensive assembly activities tha also relatively low in toxic intensity. Highlgrotected
economies had more rapid growth of capital-intemsimokestack sectors, they noted.
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Similarly, trade economists developed a concegdtaahework for examining how trade opening can affee

environment, especially climate change (World Tr&dganization, WTO, 2013). This framework, accogdia

WTO, which was first applied to study the enviromtad impact of the North American Free Trade Agream
(NAFTA), separates the impact of trade liberali@atinto three independent effects: scale, commosiand

technique.

Similarly, it was found by Verburg et al (2008) tHiberalization leads to a further increase inegit@aouse gas
emissions adding to an already observed increasmigsions observed in the baseline scenario. G@2s®n
increase, they noted, was caused by vegetatioraclea due to a rapid expansion of agriculturalsamegsouth
America and South East Asia. They equally found thereased methane emissions also calculatedeiseth
areas were caused by less intensive cattle farrifimg.observation agreed with a previous study byMaijl et

al (2006) who noted that regional changes in crofg Avestock production could affect greenhouse gas
emissions since the production of ruminant livelstimcreases methane emissions strongly. Croplartl an
pastures were known for storing CO2 to a certatargxthey noted.

In their own findings, Cropper and Griffith (1994% cited in Yandle, Vijayaraghavan and Bhattar@0g)
found that per capita income levels in most coestin Latin America and Africa were to the left(lmfwer than)
the respective peaks of their estimated EKCs ($ba® $4,760 in 1985 U.S. dollars), or about $8,900
$7,800 in 2001 U.S. dollars. In other words, thayehnot reached their turning points. Howevercfmntries in
these two continents, as income increased, thefateforestation leveled off.

In a study to ascertain the nature of relationdi@pveen urbanization and green house gas emissiafs)
Satterthwaite (2009) reviewed carbon dioxide emis$evels for nations and how they changed betvi€80
and 2005 (and also between 1950 and 1980). It asdfin the study that there was little associalietween
nations with rapid population growth and nationthwiapid greenhouse gas emission growth. The shdbed
noted that it was mostly nations with very low esiosis per person (and often only slowly growing ssiains)
that had the highest population growth rates. Tihdings need to be tested with respect to Africase. This
study rises up to this challenge.

3. Research M ethodology

The study focused on African continent’s economgcdrding to Maps of World (2013) Africa's latituded
longitude lies between 9.1021° N, 18.2812° E. Ivere a total land area of almost 30.2 million squar
kilometers (11.7 million square miles) which is mdnan one-fifth of the world's land area. Afrisaai continent
with a population of 0.8 billion and a per capiteo& National Income (GNI 1998=100) of 122. Herydafion
growth rate was estimated at 2.5% and 2008 GNIcpeita was estimated at $1,082 (World Bank, 2013).
Agriculture provides source of livelihood for abat® percent of her population. According to the M/@ank
(2013) the global financial crisis halted a halfcade of high economic growth in many African coigsr
significantly pulling down the average growth ratesm 6.2 percent in 2007 to a projected 1.7 perae2009.
Remittances and the private capital flows were distinished, slowing down progress toward the Millieim
Development Goals.

The major data used for empirical analysis in thigk were obtained from the World Bank data basalable

at World Bank’s website. The data, which were albreomic development indicators were secondary data
spanning across 51 years (1960 — 2010) were usdtestudy. The sampling was purposive: only thmimer

of years that had available data on all the vaemlolf interest was chosen. The selected variabtdsded the
annual CO2 emission levels, GDP, Trade Opennessstfy import and export values, trade (total manctise)

and rate of urbanization in Africa.

4. Analytical Framework: Bound Testing Approach

Bounds technique’s use is predicated on three atidids. In the first stage, Pesaran et al. (20d¢peated the
use of the ARDL model for the estimation of levelationships because the model suggests that baaerder
of the ARDL has been identified, the relationshipynioe estimated by OLS method. Secondly, the botesds
permits a mixture of I(1) and 1(0) variables asresgors, that is, the order of integration of appede variables
may not necessarily be the same. Therefore, thelARRBhnique has the advantage of not requiringexifip
identification of the order of the underlying datairdly, the technique is appropriate for smalffioite sample
size (Pesaran et al., 2001).

In line with Pesaran et al. (2001) and Atif , Jadadaman, Ismail and Seemab (2010), the vectaragtession
(VAR) of order p, denoted VAR (p), for the follovgnCG, emission function were thus assembled:

Z, =u+) Bz +e (2).

87



Journal of Economics and Sustainable Development www.iiste.org
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online) l'—,i,!
Vol.5, No.10, 2014 IIS E

where z, is the vector of bothx, and y, , wherey, is the dependent variable defined as CO2 emissield
(CO2), X, is the vector matrix which represents a set olamgiory variables i.e., trade openness (TOP), GDP
growth rate (gdpgrwth); urban population (URBANPQRJt is a time or trend variable. According to Pesaran
et al. (2001), y, must be I(1) variable, but the regressgrcan be either [(0) or I(1). In addition a vectoroer
correction model (VECM) was developed as follows:

p—i p-1
Dz = p+at+ Az, + ) YBY + ) VDX +E, 2
i=1 i=1
where A is the first-difference operator. The long-run tiplier matrix A as:
A A
A= { e } 3)
AXYAXX

The diagonal elements of the matrix are unresttjcge the selected series can be either 1(0) ¢ri1then Y is
I(1). In contrast, if , then Y is I(0).

According to Atif et al (2010), the VECM procedurdsscribed above are imperative in the testingt ohast
one cointegrating vector between dependent varigbland a set of regressok. Therefore to derive the
empirical model, the postulations made by Pesarah €001) in Case lll, that is, unrestricteceitepts and no
trends was followed. After imposing the restricBoﬂlYY =0,u#0 anda =0 , the GIIE hypothesis function
can be stated as the following unrestricted eroorection model (UECM):

d(10g(CQ)) = b, + B (CO)e1 + b(GDPGRWT), + by(TOP); + b(URBANPOP); + bsy d(CO)t-; +
bs Y d(CO)-1 + by 3 d(GDPGRWT); + by Y d(TOP); + by 3. d(URBANPOP); + u
(4)

Where, d = differenced operator; £€©level of mean annual G@missions on the continent in kilotonnes; GDP
= Gross Domestic Product (Million US dollars); T&PTrade Openness (X+M/GDP); URBANPOP = Urban
population in millions (count); u = noise disturlcanterm; b — ky = slope coefficients estimates of respective
explanatory variables. log = logarithm to basefithe variable.

Equation (4) also can be viewed as an ARDL of o(geq, r). Equation (4) indicates that £€émissions
tend to be influenced and explained by its pastuesl The structural lags are established by using
minimum Akaike’s information criteria (AIC). Fronmé estimation of UECMs, the long-run elasticities a
the coefficient of one lagged explanatory varigbteltiplied by a negative sign) divided by the diméént

of one lagged dependent variable (Bardsen, 1988exsin Atif et el, 2010). For example, in equati@),

the long-run inequality, investment and growth &titees are (5, / 3,) and (B, / ;) respectively. The
short-run effects are captured by the coefficienthe first-differenced variables in equation (4).

5. Hypothesis Development

After regression of Equation (4), the Wald tests(&tistic) was computed to differentiate the long-r
relationship between the concerned variables. Thil\i¢st can be carried out by imposing restrigtion the
estimated long-run coefficients of G@missions, GDP, TOP and URBANPOP. The null andrétive
hypotheses are as follows:

H, = B, = B, = B; = 0 (no long-run relationship) (5)
Against the alternative hypothesisl , # ,81 * ,82 * ,83 #Z 0 (a long-run relationship exists) (6)

The computed F-statistic value were then evaluasing the critical values tabulated in Table d) Gf Pesaran
et al. (2001). Pesaran et al held that the lowembccritical values assumed that the explanatoriabkes X,
were integrated of order zero, or 1(0), while thgper bound critical values assumed tiatare integrated of
order one, or I(1). Therefore, if the computed &tistic is smaller than the lower bound value, tiiea null
hypothesis is not rejected and it would be condudleat no long-run relationship exists £@nd its
determinants. Conversely, if the computed F-statistgreater than the upper bound value, @@issions and
its determinants share a long-run level relationsBin the other hand, if the computed F-statigtits foetween
the lower and upper bound values, then the reatdtinconclusive.

6. Estimation of the M odels/Discussion

Augmented Dickey-Fuller (ADF) unit root test waghed in checking the order of integration of thezies. The
results of the estimates are reported in TableakeB on the ADF test statistic, it was indicateat thut of four
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variables, 2 have unit roots i.e., €&nhd TOP, while GDPGRWT and URBANPOP were 1(0).
Table 1.0 Results of Unit Root Tests on the series using Augmented Dickey Fuller Approach

VARIABLES ADF STATISTICSAT ADF 1¥ DIFFERENCE REMARK
OR SERIES LEVELS STATISTICS

CO, -2.5929 (NS) -2.7478* I(1)
TOP -1.5327 (NS) -6.718430*** I(1)
GDPgrwth 3.85108*** NA 1(0)
Urbanpop -2.6668 * NA 1(0)

NB: The null hypothesisis that the seriesis non-stationary [1(1)], or contains a unit root. The rejection of the
null hypothesis is based on MacKinnon (1996) critical values. The lag length are selected based on SIC
criteria, this ranges from lag zero to lag two. *, ** and *** indicate the regjection of the null hypothesis of
non-stationary at 1%, 5% and 10% significant level, respectively.

It is important to note that the mixture of botB)I@nd I(1) variables would not be possible unther lohansen
procedure. This therefore, gives a good justifaratior using the bounds test approach, or ARDL rhodkich
was proposed by Pesaran et al (2001). The estimafi@quation (5) using the ARDL model is reporiedable
2. Using Hendry’s general-to-specific method, tleodness of fit of the specification, that i®-squared and
adjustedR-squared, is 0.977 and 0.973 respectively. Thegtoless of the model has been validated by several
diagnostic tests such conducted including Breusotif@y serial correlation LM test (F-stat = 0.8p67 0.449);
Jacque-Bera normality test (See Figure 1) and CU$&H(to ascertain the stability of the residudlthe model.
See Figure 2). It passed almost all the diagndstts against serial correlation (Breusch-Godfesst)tand
normality of errors (Jarque-Bera test). Howeverewtlit was noticed that the residuals tested peasitiv
heteroscedasticity the researchers applied Whiterdwkedasticity-consistent standard errors andarcamvce
option in estimating the final model. The regresdior the underlying ARDL equation (4) fits very lvand the
model is globally significant at 1% statistical ébv

The result of stability test indicates the abseatany instability of the coefficients because et of the
CUSUM statistic falls inside the critical bandstbé 5% confidence interval of parameter stabilyven the
above results we can conclude that the outcomesrtezpare serially uncorrelated, normally distrézutand
homoskedastic. Hence, the results reported are f@lireliable interpretations.

— Series: Residuals
a1 — Sample 1561 2010
Observatons. 50

W=an -181e-17
Median 15305
heazimuam 0.013082
hininnum 0013037

Std. De=v. 0004783
e Shewnsss 0. 183568
Kurtozis 4 1BTEET

i GrqueBera  4.23T465
=1 Probalbslity 0.120184

oy [ -

Figure 1. Normality of Residual Test results (Jarque-Bera test)

Equation (5) and Table 4 indicates that both GD&®mn rate and trade openness (in their first lag®rted
negative and positive influence on CO2 emissiorelen Africa respectively over the period in revieThe
lagged value of CO2 emissions in the immediate peat (1st lag) equally exerted significant positaffect on
the level of environmental quality in Africa tod.there is one percent increase in economic groatia CO2
emission levels decreased by -0.083 percent. Onttier hand CO2 emissions increased by a unitase in
trade liberalisation level by 0.014 percent witttie period in review in Africa. The outcome of tdasdings
indicated that, in the long-run, the hypothesig tBBP growth rate (as demonstrated in Environmefitainet’s
Curve hypothesis and Lamla, 2009) have a negatifigence on environmental pollution holds true £drica
too. See Figure 3.
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Table 2: Estimated M odel Based on Equation (4)
Dependent Variable: Log (CO2)
Variable Coefficient Sd. Error t-Satistic Prob.
C 0.9398*** 0.0376 25.027 0.00
(C0O2)-1 -0.0199** 0.0087 -2.298 0.03
(GDPGRWT)-1 0.0016** 0.0007 2.537 0.02
(TOP)-1 -0.0003* 0.0001 -1.950 0.06
(URBANPOP)-1 -0.0006 0.0013 -0.424 0.67
D(C02)-1 0.9513*** 0.0285 33.326 0.00
D(GDPGRWT)-1 -0.0011*** 0.0005 -2.259 0.03
D(TOP)-1 -0.0001 0.0002 -0.278 0.78
D(URBANPOP)-1 -0.0402 0.0421 -0.955 0.35
R-squared 0.978 F-statistic 223.859
Adjusted R-squared 0.973 Prob(F-statistic) 0.000
S.E. of regression 0.005 Akaike info criterion 085
Sum squared resid 0.001 Schwarz criterion -7.163
Durbin-Watson
Log likelihood 196.688 Stat. 1.840
Wald Statistics 576.732** (F =
0.000)

NB: . *, ** and *** indicate the rgjection of the null hypothesis of not being statistically significant at 1%,
5% and 10% significant level, respectively.
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Figure 2. Results of CUSUM Test (for stability of the parameters)

— T
1995 2000 2005 2010

Paradoxically it was indicated from the study’'samume too that trade liberalization (Trade Openness)ted
negative influence on attainment of clean air (dxby CQ emission) in the continent over the period in
review. The findings is in tandem with Copelamdl Zaylor (2004) who noted that increasing opentedsis

implies that Africa had attained the level of GDRwth rate at which increase in economic growth was
influencing the level of environmental quality attent positively
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Table 3: Bounds Test for Cointegration Analysis

Critical value L ower Bound Value Upper Bound Value
1% 3.74 5.06
5% 2.86 4.01
10% 2.45 3.52

Note: Computed F-statistic: 223.86 (Sgnificant at 0.01 marginal values with 5.06 as upper bound
value).Critical Values are cited from Pesaran et al. (2001), Table CI (iii), Case 111: Unrestricted intercept
and no trend.

Table 4 : Long-Run Elasticities of CO, Emissionsin Africa: Based on Equation (4)
Dependent Variable: d(Log of CQ emissions)

Variables Nor malized P values Remarks
Coefficients

(C02)-1 1.000 0.020 *x

(GDPGRWT)-1 -0.083 0.037 *x

(TOP)-1 0.014 0.032 *x

(URBANPOP)-1 0.028 0.566 NS

NB: ** , *** denote significant at 5% and 1% statistical significant levels.

CO2 emissions in Africa from 1960-2010 (metric tons per capita)

1-4
14

o o 0%
]
4

voB g

# CO2emissions (metric tons per
capita)

fa)

CO2 Emission Per capita in Mt
tonnes per capita
4

Power (CO2 emissions (metric
GDP Grdwth rate (i %) from 1960-2010 Brons per capfta))

Figure 3. Plots of GDP growth rates on CO, emissions levels at different years exhibiting an EKC hypothesis
trend. It can be noticed that after some optimal level of GDP growth rate, the level of CO, emissions in the
continent was decreasing with further increase in GDP.

-4 2

trade was associated with increasing pollution simis especially for developing countries due ® th
delocalization of polluting industries known as giwlution heaven effect. It also agreed with Chidbky
(1994); Suri and Chapman, (1998) and CostantidiManni (2005) who observed that a higher value of
trade and manufacture were associated with higlgrethissions, isolating the composition effect ared th
scale effect claimed for a supply-side explanatibthe EKC.

The dynamic short-run causality among the relevantbles is shown in Table 5. According to Atifagt
(2010), the causality effect can be acquired birictisig the coefficient of the variables with legs equal
to zero (using Wald test). Thus if the null hypatiseof no causality is rejected, it can be conduttat a
relevant variable Granger-caused the dependerablar{i.e. CQ emission levels, in this case). From this
test, we found that both variables i.e., economiovth and trade openness were statistically sicgnifi to
Granger-caused G@missions at 1 percent and 5 percent levels of
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Table 5: Short-run Causality Test (Wald Test F-statistic) of CO2 Emissions in Africa; Based on
Equation (4)
Dependent Variable: d(Log of CO2 emissions)

Variables Wald Test F-statistic Marginal Remarks
Significant Values

(C0O2)-1 0.179 0.6738 Not Significant

(GDPGRWT)-1 1110.617*** 0.000 Significant at 1%

(TOP)-1 5.105** 0.029 Significant at 5%

(URBANPOP)-1 0.077 0.782 Not Significant

NB: ** , *** denote significant at 5% and 1% statistical significant levels.

statistical significance respectively. Summing bp findings of the short-run causality test, weatode

that there exist causality running from economiowgh to CQ emissions and tradepenness to CO
emission levels respectively. However, it was ndted urban population levels in their lagged foemerted no
significant influence on the level of G@missions in Africa over the period in review. Slnmay not be a final
assertion that urbanization cannot influence Afric@0, emission levels or clean air attainment driveislt
possible that using other econometric models wiffergént combinations of explanatory variablesmiay be

possible to glean at a more conclusive evidencth@frole of urban population growth on €@mission in
Africa. This is left for further research. Howevieris instructive to note that Satterthwaite (2008yiewed

carbon dioxide emission found that there was lasociation between nations with rapid populagi@wth and

nations with rapid greenhouse gas emission grawtprinciple therefore, our finding agree with dixg.

7. Concluding Remarks

This paper applied a reliable econometric apprdaosstimate the impact of economic growth tradenopss
and urban population levels on attainment of armggeeconomy in Africa by using time series datanfrb960-
2010 using Bound Testing approach. The analysisated that on the long-run, economic growth raterted a
positive influence on attainment of environmentallgan or green economy. Both variables equallyibéeul
short-run effects on the level of G@mission on the continent. Therefore African ecoies at this time still
need to pursue policies that will usher in econogn@nth into their economies. Efforts should howdye made
to make the drive to attain economic growth mouisive and green by implementing policies that tilild
resilient to the threatening effects of climate ridp on the continent. Existing efforts at attaingygener
economies such as development of clean energy mdeadaptation to climate change capacity building,
especially in agriculture and other sectors of Beonomy should be stepped up. The findings thatetra
liberalization was exerting positive effects on £émnission rates in Africa is a signal that cautimoast be
maintained in the trade liberalization drive of ibdn economies. Policies that promote land grabfobsign
economies, unsustainable mining and foreign dineetstment coming from outside Africa can subjdut t
continent to unhampered plunder of her naturaluess without minding the sustainability of res@urtcse in
Africa. This can lead to air pollution with its etidant deleterious consequences on the continkatsfort-run
effects exhibited by trade openness and econoroigthron air pollution level are clear manifestatafrthe fact
that CQ emission levels in Africa (attainment of clean@uility) is very sensitive to changes in both ecoit
growth and trade liberalization policies. Hences government of African economies should pursuectffe
macro-economic policies along with quantum leapsniprovements in the structure and functioning esysst of
governance for stabilizing economic growth and nnatieg trade liberalization reforms in order not to
jeopardize the environmental health of her citizassvell as the threats of extreme climate chamgats on the
continent. The continent can use appropriate enmental laws/agreements and regional trade unions t
achieve these.
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