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Abstract 
Poor electricity supply is a dismal feature of densely populated cities. Within 
especially developing countries (DCs), this situation prompts consideration 
for human intervention, such as the use of candles, lanterns and stand-by 
generators, all of which are major drivers of climate change by the emission 
of CO (Carbon II Oxide) into the atmosphere. Evidently, the adverse cli-
matic effects such as flooding, hurricane and urban heat—have set-forth 
extant academic debates. Still, adaptation in densely populated cities within 
the DCs is surrounded by many uncertainties. This study answers the most 
fundamental question which is: how are people living in densely populated 
cities able to adapt to the climate risk induced by using alternative electrici-
ty sources? Grounded on the theory of resource-based view (RBV), the study 
integrates strategic planning techniques into climate risk adaptation, through 
a survey conducted around three most populated locations in Enugu me-
tropolis of Nigeria. The results indicate a good knowledge of climate change 
within the area, although the level of public participation in urban devel-
opment efforts and climate change adaptation remained poor. We argue that 
much improvement in awareness and compliance to climate risk adaptation 
will occur in the DCs if more people are involved in the strategic policy and 
planning process. This study thus reinforces the existence of climate risk in 
the area, enables increased public participation in policy formulation, sim-
plifies the present complex process in the delivery of urban development 
goals, and supports achieving the goal of building a society resilient to cli-
mate risk.  
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1. Introduction 

Access to reliable electricity and other urban services is fundamental to the effi-
cient functioning of urban centers. Generally, a city-wide electricity distribution 
is underpinned by the main grids to ensure greater output uniformity, quality 
control, and maintenance (Shafiullah et al., 2013; Kunaifi & Reinders, 2018). 
However, due to poor management, sporadic catastrophes, obsolescence, and 
notorious vandalisation of energy infrastructure, the main grids are usually af-
fected, leading to temporary or total interruption of electricity supply. Although 
this situation is common in many places, it seems more pronounced in poor lo-
calities where the response to infrastructural mal-function is often not imme-
diate, and blackouts may linger to longer periods, causing widespread hysteria, 
frustration and economic disruptions (Pineau, 2008). In 2015, this situation 
warranted the International Energy Agency (IEA) to study the global energy 
access, and its results showed around 1.2 billion people, who represent about 
16% of the global population, were without access to reliable electricity supply 
(International Energy Agency, IEA, 2016). In fact, lack of access to reliable elec-
tricity now drives many urban residents in especially poor localities to source for 
immediate alternatives which constitute major concerns for global climate 
change (Bazilian et al., 2011; Nkwunonwo & Mafimisebi, 2013; Jakob et al., 
2015). 

Climate change, which refers to variations in the statistical distribution of the 
average weather pattern, is undergirded by the inevitable geophysical processes, 
which underpin the universe. Biotic processes, tectonic motions, volcanic erup-
tion and solar radiation are key primordial factors in the emergence of climate 
change (Crowley, 2000). However, the impacts of human activities, since the 
Industrial Revolution, have substantially escalated climate change to a major 
global phenomenon and a real problem for societies (Arrow, 2007; Kaufmann et 
al., 2011). High earth’s surface temperature, increased frequency and intensity of 
rainfall events, melting of glaciers, and rising sea levels are now crucial issues, as 
they are inevitably associated with hazardous events such as wildfires, flooding, 
heat waves, earthquakes, erosion, landslide and drought (McMichael et al., 2006; 
Lenderink & Van Meijgaard, 2008; Hirabayashi et al., 2013). The human, eco-
nomic, and ecological impacts of these events considered across spatial and tem-
poral scales, especially within urban centers, are significant at the same time as 
they have spurred important debates within human development, earth sciences 
and environmental management research (Hunt & Watkiss, 2011; Adger et al., 
2013; Nkwunonwo, 2015; Nkwunonwo et al., 2016a). Astonishingly, recent stu-
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dies based on global climate models such as those of Moss et al. (2010), Mote & 
Salathe (2010), and Lutz & Muttarak (2017) have predicted and supported the 
views that the occurrences of these events are likely to increase in the future. 
Thus, how to make society adapt to the inexorable realities of the risks associated 
with climate change through robust risk mitigation measures is now a major 
theme of rising interest in climate change research (for example: Adger, 2010; 
Jones et al., 2012; Gillard et al., 2016; Tàbara et al., 2019). 

Adaptation measures to mitigate the vulnerabilities of communities to climate 
risks are crucial and have been discussed extensively in sustainability sciences 
and human ecology research (for examples, Smit & Wandel, 2006; Reenberg et 
al., 2008; Kates et al., 2012). Adaptation generally is an ongoing evolutionary or 
lifelong) process by which a system (referring to elements at risk) adjusts fairly 
to threats within its environment. Thus, a system is adaptive to climate risk if it 
is able to maximise the potentials of climate change within its environment ra-
ther than being vulnerable to them. Such a process is essential for impact and 
vulnerability assessment as well as the development of climate risk mitigation 
policies (Smit & Pilifosova, 2003; Hoffmann & Sgrò, 2011). Climate risk adapta-
tion experts contemplate ways to integrate various techniques and models in 
other to reach the goal of informed risk management decision (Bowyer et al., 
2014). The International Panel on Climate Change (IPCC) proposed a strategy 
by which risk assessment of climate change events could support public aware-
ness and capacity development as well as institutional robustness towards in-
vestment priorities for climate risk adaptation (Intergovernmental Panel on Cli-
mate Change, IPCC, 2014). From a realistic risk management perspective, this 
IPCC strategy largely depends on identifying and analysing the major compo-
nents of risk, namely, the likelihood of occurrence of a climate change events, 
exposure of elements at risk and their vulnerabilities. In urban centers, this will 
require proper urban governance and management, wider awareness and know-
ledge of climate change among the general public, public participation in urban 
development and risk adaptation policy formulation, along with appropriate 
techniques to model large scale topographic and human related features using 
quality datasets. However, these requirements are of crucial research concern 
within the context of densely populated urban centers in developing countries 
(DCs) such as Enugu, Nigeria. This is in addition to poor political will which 
constitutes major challenges to financing climate risk adaptation on the basis of 
IPCC strategy (Schipper & Pelling, 2006; Intergovernmental Panel on Climate 
Change, IPCC, 2014). 

Climate risks adaptation within the context of densely populated urban cen-
ters, especially in developing societies, is a major research discussion. Some of 
the studies that have considered this important issue were critical of the level of 
societal preparedness for adaptation, which is largely generic despite the realism 
and the distinctive characteristic nature of climate risk (McLeman, 2010; Hen-
stra, 2012; Runhaar et al., 2012; Marfai et al., 2015; Araos et al., 2016). There is a 
lack of a real, evidence-based climate risk adaptation policy in the DCs. It ap-
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peared societies are unable to integrate perspectives from coastal engineering, 
economics, finance, and social sciences to adapt to the real dynamics of climate 
change (Hinkel et al., 2018). Policy making and planning by governments of the 
DCs is often based on a top-down approach which increases the chain of activi-
ties as well as uncertainties towards meeting the challenges of climate risk (Burch 
et al., 2010; Conway & Mustelin, 2014). This is a major gap that this study in-
tends to fill by using evidence to support that involving the public in strategic 
planning and policy making will aid adaptation and mitigation measures to-
wards climate change. These issues raise some crucial questions which highlight 
the importance of the present research. Firstly, how can climate risk adaptation 
be achieved despite the lack of necessary prerequisites which are acknowledged 
globally? Secondly, what empirical evidence underscores the level of awareness 
of climate change within the context the DCs? Although a good number of stu-
dies have shown the limited knowledge of climate risk in the DCs, the available 
evidence is imprecise, often at regional scales and mostly based on limited data 
samples (Vedeld et al., 2016). Moreover, the uncertainties in these evidences 
have not been eased of the translational complexities in climate risk. Thirdly, 
what strategy can be adopted or created solely for the purpose of utilising the 
currently available datasets to evolve climate risk adaptation? This issue has not 
been adequately attempted by research in the context of the DCs, and therefore 
addressing it in the present research is a major novelty and research contribu-
tion to the knowledge of climate risk. Whereas many studies have applied cur-
rently available datasets, the problem of uncertainty in the result of analysis has 
not been addressed. Finally, given that the need to reinforce institutional capaci-
ty in the DCs raises a crucial research question, it should be the focus of any re-
search to investigate possible strategies needed to increase the efficiency of pre-
sently applicable adaptation measures?  

The present research provides possible answers to these issues. A new frame-
work of strategic planning is developed and applied to Enugu metropolis of Ni-
geria. The new framework will employ a semi-structured questionnaire, col-
lected over a sample of 1000 respondents and analysed to investigate how in-
creased public participation can affect the formulation and enforcement of ur-
ban development policies. It will also investigate how the already complex model 
of adaptation to climate risk in Enugu can be simplified.  

2. Brief Review of the Literature on Strategic Planning 

Strategic planning dates to the origin of management science, which can be 
traced to operations research (Hillier & Price, 2004). Conceptually, strategic 
planning is a management procedure to define the main objectives of a task, and 
to develop practical ways of achieving it within the limits of available resources 
(Boyd & Reuning-Elliott, 1998; Bryson, 2011). In strategic planning, the idea is 
to ensure that all stake holders involved in a task are working toward a common 
goal to enhance the performance of a system and to encourage community par-
ticipation. This is particularly important in climate risk adaptation, where the 
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participation of a community is essential in developing a suitable culture or 
measure to adapt to climate risk. Strategic planning has been extensively dis-
cussed within management research, with some important evidence of growing 
sophistication (Miller & Cardinal, 1994; Grant, 2003; Poister & Streib, 2005). 
Critical issues arising from recent discussions show that strategic planning is a 
culture, which every human endeavour, rather than just business organisations, 
should develop for effective performance, increased profit and sustainability of 
organisations (Aram & Cowen, 1990; Poister, 2010; Broman & Robèrt, 2017; 
Missimer et al., 2017). Although the majority of these discussions relate essen-
tially to leadership, business, and finance, there are few studies, however, which 
underpin the tenable position of strategic planning in the context of urban 
management and climate risk adaptation.  

Tanskanen (2000) used strategic planning for the management of municipal 
solid waste in the Helsinki Metropolitan area of Finland. The study applied a 
computer model to find and analyse separation strategies fulfilling the recovery 
rate targets adopted for municipal solid waste in Finland, i.e., 50 wt% by the end 
of 2000 and 70 wt% by 2005. With empirical evidence, the result of the study 
highlights the significant prospects of strategic planning for municipal solid 
waste management. Among other benefits, the strategy made it possible to de-
termine the effects of separation strategies on the costs and emissions caused by 
the whole municipal solid waste. Tohidi et al. (2010) used a balanced scorecard 
(BSC), which is one of the performance measurement tools more frequently 
used in strategic planning to determine the intangible assets of the educational 
organization of Iran. The authors show how a strategy map is planned for edu-
cational organizations and how necessary data are gathered with interviews held 
with managers who had planned strategies for their organizations and who had 
not, by using BSC tool. This system proves to be a suitable alternative for the 
traditional management approaches in Iranian educational systems. Hallegatte 
(2009) examined various climate change adaptation strategies and acknowledged 
the possibilities of both desirable and undesirable effects, which may impact on 
the adaptation means of other features not within the area of interest. Therefore, 
the study promotes mainly integrated design and assessment of adaptation poli-
cies, which can be developed through community participation and strategic 
planning. Mukheibir & Ziervogel (2007) present an overarching framework that 
would facilitate the development of a Municipal Adaptation Plan (MAP) in the 
city of Cape Town. This framework simplifies planning for climate risk adapta-
tion at the municipal level, thus enabling a risk manager to uncover climate risk 
threats and resource mobilization issues at small levels of human settlements. 

Despite the obvious possibilities of strategic planning for climate risk adapta-
tion, scaling up the level of public participation is crucial, and might increase the 
needed logistics and therefore the level of uncertainty. For the densely populated 
areas with high demographic distribution, which is symptomatic of climate risk 
adaptation within the context of Enugu, Nigeria, strategic planning is a work in 
progress. Whilst this situation is more disturbing with the predictions of wor-
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sened future climate change challenges in many urban centers globally, it high-
lights the relevance of considering a strategic planning in the present research. It 
also highlights the importance of a local, place-based planning, although there 
are important barriers and challenges which were investigated in Measham et al. 
(2011). These include leadership, institutional framework and conflicting plan-
ning agendas, now constitute major research issues. The present research con-
siders these challenges and focuses on how to address them with goal to develop 
a tenable climate risk adaptation strategy for the densely populated urban centre 
within Enugu Nigeria. For the present research, how a simple model that uses 
the elements of vision, mission, objectives, strategy and action plans (VMOSA) 
can be formulated and used to develop a climate change adaptation measure for 
the Enugu urban has been addressed. 

3. Theoretical Framework: The Resource-Based View Theory 

The literature on strategic management is replete with theories that attempt to 
explain the behaviour of organizations and their ability to utilize available re-
sources in pursuit of their mission. One of the principal theories that has ruled 
the strategic planning and management thinking for quite some time is the Re-
source Based View (RBV) Theory. RVB succeeded and for the most part, comple-
mented the Industrial Organization View (IOV). With Porter (1996, 2001) and 
Bain (1968) as its major proponents, IOV hinges the success and competitive 
strength of the organization on certain exogenous industrial factors. Owners of the 
organization within this IOV or Porterian paradigm spent their time looking for 
competitive strengths outside the organization, mainly in the working dynamics of 
the industry forces. RBV arose to complement the IOV by identifying other critical 
endogenous resources that will help organizations to achieve its key outcomes.  

Penrose (1959) was the first researcher to propose a resource-based view, even 
though the study’s analysis of the resources was aimed at understanding the 
output of the firm rather than the intricate processes and behaviour leading to 
that outcome. Overtime interest in this approach grew, mostly as an alternative 
to the industrial organization model. The more recent proponents of RVB were 
Wernerfelt (1984) and Barney (1991, 2002). The essential proposition of RVB is 
that for an organization to attain sustained competitive advantage (SCA), it must 
procure and control certain rare, valuable, and inimitable resources and have the 
organizational capacity to utilize these resources (Kraaijenbrink et al., 2010). The 
inherent value addition of RVB is that it hinges the success of organizational 
outcomes on both internal and internal factors unlike IOV that mostly relied on 
external industrial factors for success. Consequently, some scholars posit that 
RVB is complementary, not a replacement of IOV (Peteraf & Barney, 2003; Ma-
honey & Pandian, 1992).  

One key distinguishing feature of this theory is its unique distinction between 
resources and competencies (Grant, 1991; Amit & Schoemaker, 2003). The dif-
ferences are captured thus: 

1) The resources are the input of the productive process, the basic unit of the 
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analysis, which needs accumulation and co-ordination. According to Grant 
(1991), six categories of resources exist: financial; physical (plant capacity, avail-
ability of raw materials, etc.); human; technological (number and importance of 
patents, etc.); reputation (recognition of the brand, customer fidelity, etc); and 
organizational (values, management styles, etc). 

2) Competencies are placed at a higher level of the aggregation, and identify 
the capacity of a group of resources, if properly managed, to carry out an activity 
or reach a target (Aaker, 2009). The competencies explain how two firms, though 
with similar objectives and the same resources, can achieve different performances, 
or vice versa, how two firms can obtain similar performances even if with dif-
ferent resources.  

Originally, RVB, like most other strategic planning models, were designed for 
profit making organisations in a competitive market environment. Its theoretical 
appeal, however, is applicable to other realms. The basic tenet of RBV is that or-
ganisational success is critical to possessing key requisite resources that it needs, 
and its capacity to utilise these resources effectively. Climate change and efforts 
to evolve an adaptation mechanism have become an issue of global concern. To 
effectively design functional, cost effective, and easily usable climate change adap-
tive mechanism, government and non-governmental agencies must engage, in-
volve, and interact with a critical mass of people resources for it to work and be 
effectively used. Peoples’ inputs are required during policy formulation and 
more importantly during implementation. According to this theory, success in 
climate change adaptation mechanisms can be achieved if and when the driving 
organisations possess the capacity to engage, involve, and utilise the critical re-
sources of people in the process of strategic planning design and implantation.  

4. Brief Description of the Study Area 

The study on climate risk adaptation in densely populated urban areas was car-
ried out by Abakpa-Nike, Obiagu, and Coal-camp urban centres in Enugu me-
tropolis of Nigeria (Figure 1). Enugu with a current estimated population of 
688,000 according to World Bank projections (World Bank, 2019) is the 
second-largest city, after Aba, in the south-eastern geopolitical zone of Nigeria 
by demographic profile. The socio-economic variables of the three surveyed ur-
ban centres indicated that majority of the respondents were within the age range 
of 18 - 55 years, 12.5% were 18 - 25 years of age, 20.4% were 26 - 35 years, 16.3% 
were 36 - 45 years while 50.8% were above 46 - 55 years of age (Table 1). This 
means that the research had the fortune of those with experience marked by age. 
Ten percent (10.4%) of the respondents had no formal education, while 89.65% 
attained one level of education or the other. 3.8% below primary education, 8.6% 
secondary education, only, 12% attained diploma level, 57% were first degree 
holders, 5.8% and 2.4% held second degrees and above second degrees respec-
tively). This shows that education is somewhat a key prospect for the Enugu city 
residents, but also an advantage for the present research.  
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Figure 1. Study area: the locations of Abakpa, Coal camp and Obiagu, where the research 
data were collected, within the political jurisdiction of Enugu state. Inset map delineates 
the location of Enugu state within the geographical context of Nigeria. 
 
Table 1. Respondents’ length of stay in the study areas. 

S/No. Variables Factors 
Responses 

Frequency % 

1. Length of stay in the area 

Below 2 years 24 13.3 

2 - 5 years 59 32.8 

6 - 10 years 8 4.4 

11 - 15 years 22 12.2 

Above 15 years 67 37.2 

2. Ages of the respondents 

Below 18 years 0 0 

18 - 25 years 23 12.5 

26 - 35 years 37 20.4 

36 - 45 years 29 16.3 

46 -55 years 91 50.8 

3. Educational attainment 

Formal education 161 89.6 

No formal education 19 10.4 

Below primary education 7 3.8 

Only secondary education 15 8.6 

Diploma 22 12 

First degree 103 57 

Second degree 10 5.8 

Above second degree 4 2.4 
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Enugu houses three important tertiary educational institutions in Nigeria— 
University of Nigeria, Enugu Campus (UNEC), Enugu state university of science  
and technology (ESUT), and Institute of Management and Technology (IMT). 
This also reinforces the educational profile of the city While many of the res-
pondents were either civil servants or regular and occasional school workers. 
The 82-division military cantonment (Army barracks) is also located in Enugu 
and the three major hospitals (University of Nigerian Teaching Hospital, Itu-
ku-Ozalla, ESUT teaching hospital Park lane, and National Orthopaedic Hospit-
al) all of which give the city a characteristic geographical importance within the 
Nigerian context. The study locations are the fastest growing in Enugu, furnished 
with connectivity and various road networks, although electricity supply re-
mained the major impasse. The major occupation of the respondents was civil 
servants (42.5%), the majority (50%) of which were from Abakpa compared to 
Obiagu (35%). One quarter (25% of the respondents) of the total population 
studied was combining civil service and many other occupations.  

5. Method and Data 

To assess the climate change profile and the current level of adaptation in the 
densely populated area of Enugu, residents of Enugu metropolis were surveyed 
in July 2018. In total, one hundred and eighty working age residents between 18 
and 55 years from three densely populated locations: Cole-camp, Obiagu, and 
Abakpa-Nike (sixty for each location) were sampled using a semi-structured 
questionnaire. These locations were chosen because they are the fastest growing 
localities in Enugu, adjudged by the current demographic records and the rate of 
growth of localities in Enugu (World Bank, 2019). 

The semi-structured questionnaire instrument was designed in English and 
aimed to evaluate the key components of climate change and strategic manage-
ment towards climate risk adaptation. Participants were expected to provide 
responses to enable the researchers ascertain mainly the reality of climate risk in 
the study area, climate impacts of alternatives electricity resources, the level of 
awareness or current knowledge of climate change and the community's participa-
tion in the overall decision making for urban development and adaptation policies 
that may be necessary to contemplate in the research. The survey instrument con-
tained questions such as: were you consulted in siting some urban infrastructure in 
your area? How can you describe the electricity supply in your area? What alterna-
tive source of electricity is available in your area? Are you aware of climate change 
and the associated risks thereof? Does the government or its agents involve the 
residents in deliberating on the risk associated with climate change in your area? 
What are the ways in which people in your area have adapted to climate change 
events such as flooding, urban heat, high intensity, and high frequency rainfall? 
Suggest possible ways in which the government and your local community can 
partner to formulate a climate risk adaptation measure suitable to your area.  

Three data collection assistants were recruited for this research. Each assistant 
was to cover one of the case studies for periods, during which questionnaires 
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were administered to participants drawn randomly from streets, main parks and 
garages, market places, and eateries. The randomization of data collection for 
this research was accomplished by sampling one in every ten persons, although 
the willingness of the respondents was also factored in. Each participant was 
given enough time to complete the questionnaires and in situation where there 
arose ambiguities with any of the questions, the field assistants were expected to 
throw in some explanations. Participants were assured of their anonymity and 
encouraged to provide as much as possible candid and well-informed responses. 
Summaries of the data collected and analysed are presented in Tables 1-8. 
 
Table 2. Awareness of climate change and its components in the study area. 

S/No. Variables Factors 
Responses 

Frequency % 

1. 
Awareness of climate change 

and associated risks 
Aware of Climate change 143 79.4 

Not aware of climate change 33 18.3 

2. 
Awareness of the changes 
in the climate components 

Rainfall 114 63.3 

Flooding 70 38.9 

Sun intensity 89 49.4 

River overflow 32 17.8 

3. 
Source of climate 

change knowledge 

Radio 74 47.7 

Newspaper 47 30.3 

Internet 4 2.6 

Public gathering (Church) 26 16.8 

Personal study 4 2.6 

Television 25 13.9 

 
Table 3. Alternative electricity sources and risk in the study area. 

S/No. Variables Factors 
Responses 

Frequency % 

1. Status of electricity supply 

Steady 4 2.2 

Moderately steady 14 7.8 

Poor 108 60 

Irregular 50 27.8 

No electricity 4 2.2 

2. Alternatives sources of electricity 

Generator 146 81.1 

Lantern 24 13.3 

Candle 10 5.6 

Inverter 0 0 

3. 
Risk in the most prevalent 

alternative source of electricity 

Fire outbreak 68 37.8 

Air pollution 40 22.2 

Depletion of ozone layer   

Noise pollution 45 25 

All of the above 27 15 
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Table 4. The level of community participation and effects on climate risk adaptation. 

S/No. Variables Factors 
Responses 

Frequency % 

1. 
Community participation 

in urban development 

Consulted 32 17.8 

Not consulted 148 82.2 

2. 
Potential of community 
input in development 

Very high 142 78.9 

Moderate 38 21.1 

Small input   

No input   

3. 
Community enlightenment 

on climate change 

Yes 68 37.8 

No 112 62.2 

4. 
Effectiveness of community 

enlightenment on climate change 

Very high 24 33.3 

High 8 11.1 

Moderate 10 13.9 

Little 8 4.4 

None 22 30.6 

5. 
Community involvement in decision 
relating to climate risks adaptation. 

Yes 62 34.4 

No 118 65.6 

6. 
Potential of community involvement 

in climate change discussions 

Yes, better result 118 65.6 

Uncertain 62 34.4 

 
Table 5. Suggestions for climate change adaptation measures in densely populated areas. 

Variable Factors 
Responses 

Frequency % 

Suggestions for partnership 
towards climate risk adaptation 

Alternative electricity 121 67.2 

Awareness programmes 12 6.7 

Community participation 4 2.2 

Urban development 4 2.2 

Legislation 4 2.2 

Policy 19 10.6 

Power supply 4 2.2 

Regulations 8 4.4 

 
Table 6. Degree of variations in key climate components within the study area. 

Variable Factors 

Responses 

Very drastic Moderately drastic Average Small change No change 

Frequency % Frequency % Frequency % Frequency % Frequency % 

Degree of 
change in 

key climate 
components 

Rainfall 38 29.2 36 27.7 56 43.1     

Flooding 63 48.5 35 26.9 4 3.1   28 21.5 

Sun intensity 50 38.5 66 50.8 4 3.1   10 7.7 

River overflow/Erosion 14 10.8 55 42.3 31 23.8 18 13.8 12 9.2 
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Table 7. Degree of risks associated with alternative electricity sources in the study area. 

Variable Factors 

Responses 

Very risky Moderately risky Small risk No risk Not sure 

Frequency % Frequency % Frequency % Frequency % Frequency % 

Degree of risk 
associated with 

alternative 
electricity resources 

Inverter 14 7.8 4 2.2 44 24.4 78 43.3 40 22.2 

Generator 134 74.4 24 13.3 12 6.7   10 5.6 

Lantern 138 76.7 28 15.6     14 7.8 

Candle 166 92.2 14 7.8  23.8     

 
Table 8. Current climate risk adaptation measures in the study area. 

Variable Factors 

Responses 

Very effective Effective Unable to access Little effective Not effective 

Frequency % Frequency % Frequency % Frequency % Frequency % 

Current 
climate risk 
adaptation 
measures 

Avoid using risk 
materials 

18 11.5 31 19.9 4 2.6 57 36.5 46 29.5 

Relocation   31 19.9 24 15.4 26 16.7 75 48.1 

Alternative 
energy resources 

54 34.6 49 31.4 10 6.4   43 27.6 

Reduction in the use 
of high risk materials 

50 32.1 57 36.5   10 6.4 39 25 

6. Results and Discussion 

The results of this study align with the key research questions which focused 
mostly on evolving an evidence-based strategy for climate risk adaptation in 
densely populated urban centres. These results also undergird empirical groun-
ding on the level of climate risk awareness within the study area, the reality of 
climate change and its associated risks, alternative sources of electricity, and 
their impacts on the climate, and the extent of public participation in climate 
risk adaptation within Abakpa-Nike, Coal-camp and Obiagu urban centres. First 
and foremost, the data in Table 1 revealed that 37.2% of the respondents have 
lived in the study area for more than 15 years, 12.2% between 11 and 15 years, 
and 4.4% between 6 and 10 years. By simple integration and estimating the 
measure of central tendency, this gives more than 50% of the respondents who 
have lived in the study area for more than ten years. Thus, the length of stay in 
the study area, inter alia, provides an added advantage and significant confi-
dence to the internal validity of the research data. 

`With respect to the reality of climate change, its associated risk, and the level 
of public awareness within the study area which is a key focal area of the present 
research, the data in Table 2 revealed a moderate knowledge of this through 
mainly the changing rainfall pattern which was perceived by 63.3% of the res-
pondents. For this south-eastern city, variation in the spatial and temporal dis-
tribution of rainfall lead to water scarcity in most places and in other places 
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excess surface water, which overwhelms urban storm drainage systems, and 
produces urban pluvial flooding (Daramola & Ibem, 2010; Adegun et al., 2012). 
This is crucial as there is research evidence to corroborate this result. Climate 
change is a striking reality in Enugu, as evidenced in major cities within Nigeria. 
However, judged by the limited climate change information which often under-
mines effective climate risk communication, it can be argued that the level of 
awareness of climate risk and adaptation in Enugu is poor. Ozor & Cynthia 
(2010) identified such to be a major barrier to climate risk adaptation among 
farmers in Enugu. From the relics of climate history, Enugu has not been one of 
the states in Nigeria with a known experience of flooding, which accounts to 
why only as little as 38.9% and 17.4% perceived a variation in flood pattern and 
river overflow. Indeed, prior to 2012, when flooding engulfed nearly three- 
quarters of the states of Nigeria, including Enugu, occurrences of flooding were 
spasmodic, especially as a result of obsolescent drainage systems which no long-
er convey rain water to streams and rivers, resulting to heavy overland flows 
which hardly lasted much longer. These manifestations threaten mainly the sus-
tainable development of the Enugu urban, although low agricultural productivity 
due to the unpredictable weather patterns is also a major footprint of climate 
change within the city, and this affects food security for the urban dwellers (Od-
jugo, 2010; Ozor & Cynthia, 2011). 

Besides flooding and heavy rainfall, the perception of increased sun intensity 
is also crucial to this research as nearly 50% of the respondents were of the opi-
nion that the intensity of the sun has increased. Many research have shown that 
Increased land surface temperatures instigate urban heat, which has been shown 
to have a significant impact on the overall economic wellbeing of the metropolis 
(Christian & Izuchukwu, 2009; Enete et al., 2012; Christian & Ugoyibo, 2013; 
Ezenwaji et al., 2014). These studies provided empirical evidence to show that 
the scourge of urban heat due to increasing climate in Enugu is a real problem 
for the urban areas. In understanding the nature of the changes that have oc-
curred in these key components of climate change, Table 6 shows that the 
change in the pattern of rainfall is only average (43.1%), compared to urban heat 
(50.8%) and flooding (48.5%), both of which have been characterised as mod-
erate and drastic changes in their occurrences respectively. 

Underpinning the key indicators of climate change in the present context is 
the source of climate change knowledge, which is also crucial in harnessing re-
sources to formulate policy and strategic plans for adaptation. Data from the re-
search revealed that much of the knowledge of climate change was acquired 
through the media, especially radio, newspaper, and TV, all of which represent 
47.7%, 30.3%, and 13.9% respectively. This revealed the impacts of the media 
and national orientation towards increasing the local knowledge of climate 
change within the DCs urban areas. 16.8% of the respondents acknowledged that 
public gathering through the church was also a source of climate change know-
ledge. This is especially inspiring to note given the growing attention of the roles 
of faith-based organisation in climate change mitigation and adaptation which is 
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now a new research paradigm as presented in Schipper (2010), Conway & Schip-
per (2011), Mulyasari & Shaw (2012) and Glaab (2017). With the growing num-
ber of churches and other religious gatherings in the study area, such a research 
would be crucial to undertake.  

Electricity supply is a major concern for sustainable development of Enugu 
city. Besides the ample literature evidence (see Odjugo, 2010 and Ohimain, 2015), 
the characteristic nature of this situation is shown in the data summarised in 
Table 3, which indicates a sharp progression from unsteady supply through 
poor and irregular supply to no supply at all. Although only a negligible propor-
tion (2.2%)—the outliers—of the respondents acknowledge “steady-state supply” 
and “no supply” of electricity, the majority (i.e. 27% and 60%) respectively 
agreed on irregular and poor supply. These outliers are perhaps those who reside 
in heavy government housing areas or places which for some uncertain reasons 
do not experience black out. As a result of this general lack of electricity supply, 
many of the urban dwellers have resorted to a number of unconventional alter-
natives, some of which are also summarised in Table 3 along with their asso-
ciated risks. The use of a generator was acknowledged by 81.1% of the respon-
dents, Lanterns (both rechargeable and kerosene/gas powered) by 13.3%, while 
candle was acknowledged by 5.6%. The significant implication of these to cli-
mate change was also acknowledged given that the risks of these includes fire 
outbreak (37.8%), air pollution (22.2%), noise pollution (25%). Due to their li-
mited scientific knowledge of climate change, none of the respondents could as-
sociate this risk to depletion of the ozone layer. However, 15% of the respon-
dents acknowledged that the risk of these alternative sources applied to all com-
ponents related to climate change. In estimating the level of risk associated with 
each of these alternative sources, Table 7 indicates that 74.4% adduced that it 
was very risky to use the generating set as an alternative source of electricity. 
About 76.7% of the respondents still agreed that using lantern as an alternative is 
very risky. However, it was agreed to be even worse (93.2% of the respondents) 
to use lantern.  

Regarding the level of the public participation in urban development and pol-
icy within the study areas, the data summarised in Table 4 indicates that 82.2% 
of the respondents agreed that the public is not often considered in decision re-
garding urban development such as siting markets, schools, medical centers, 
parks within the vicinity. This is despite the fact that public participation within 
the areas has a high potential (as agreed by 78.9% of the respondents). Equally, 
public participation in climate change adaptation decisions is limited. Only 
about 34.4% of the respondents agree to be included in such a programme. The 
rest of the respondents (65.6%) denied having any involvement in the climate 
adaptation decisions. The consequence of this non-involvement of the public is 
seen in the awareness campaign, which, although should have fostered a greater 
impact on the mitigation and adaptation efforts within the study areas, has been 
little undertaken as confirmed by more than 62.2% of the valid responses. Many 
cross-disciplinary studies, for examples, Few et al. (2007), Van Aalst et al. (2008) 
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and Adger et al. (2013) focused on improving community participation in cli-
mate risk adaptation, and within the present research, valid responses from the 
questionnaire (65.6%) agree absolutely (100%) to the high potential of commu-
nity participation in climate change adaptation within the study areas. The ina-
bility of policy makers to involve the public or encourage public participation in 
siting facilities has arguably resulted in haphazard development in most devel-
oping cities in the world, and counterproductive as the majority of the public 
would have made very high and comprehensive input if they were consulted 
(Devas & Grant, 2003; Wilson et al., 2019). 

The current climate risk adaptation measures are summarized in Table 5. It 
can be deduced from the valid responses that the use of alternative sources of 
electricity, such as renewable sources is being practised in the study area, as 
more than 65% of the respondents consent to its effectiveness. 27.6% of the res-
pondents were of a contrary view, perhaps due to the cost of installing such a 
system. Thus, based on a cost-benefit analysis, it is important to consider the 
long-term benefits of renewable energy resources for rural and urban communi-
ty electrification (Hunt & Watkiss, 2011; Fankhauser, 2013). Other current me-
thods include avoidance of risky materials for electrification agreed by 31.4% of 
the respondents. 36.5% were of the view that the effects of such a measure are 
negligible, While the remaining 29.5% argued that it was not effective at all. Re-
location of the community was also being practiced. In this regard, only 19.5% of 
the respondents consented to its effectiveness, 16.9% argue that it is of negligible 
effect, while 48.1% were of the view that the measure was counterproductive. 
The major concern with the relocation of communities due to climate change 
has been the socio-cultural and economic consideration (de Sherbinin et al., 
2011; Jamero et al., 2017; Arnall et al., 2013) and in the present study such a con-
sideration is being opined by the respondents. Finally, reduction in the use of 
some environmentally-sensitive materials was also mentioned as a current meas-
ure to climate change adaptation. Unfortunately, the recycling policy is not in 
place in the study areas, these non-degradable materials are disposed of ran-
domly. This is a major concern for climate in the DCs and poor urban commun-
ities (Nabegu, 2011). However, the present research identified the need to mini-
mise the use of certain materials such as plastic, which can increase the emission 
of CO if combusted. From the table, 32.5% of the respondents consent to this 
measure being effective, 36.5% argue that its effect was only negligible While 
25% argue that it was not effective at all. Evidently, adaptation to climate change 
and associated risk in many of these DCs is often undermined by the lack of 
access to quality data and poor urban development framework, which is com-
pounded by the limited public participation in climate risk adaptation policy 
formulation and planning process. Moreover, institutional capacities are con-
strained by avoidable bureaucracies in the delivery of desired urban develop-
ment goals. 

The respondents were given the opportunity to suggest what they felt was 
more effective way of climate risk adaptation in the study areas. Ranked top 
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among the suggestions is alternative energy resources, which is renewable ener-
gy, agreed upon by 67.2% of the respondents. Formulation of more effective cli-
mate risk adaptation policies (10.6%) and improving on the current climate risk 
awareness within the areas (6.7%) were also suggested. Other measures were en-
forcing climate change regulation (4.4%), improving upon community partici-
pation (2.2%), enhancing the current power supply (2.2%), urban development 
(2.2) and climate change legislation (2.2%). 

7. Conclusion and Recommendations 

This research examined the adaptation measures to climate risk in densely po-
pulated urban localities caused by poor electricity supply. The main objectives 
were to investigate the general perception of climate change, community partic-
ipation in urban development, and climate risk adaptation measures using Ab-
akpa-Nike and Obiagu, both of which are two densely populated localities within 
Enugu city. The research was undertaken by a survey of 180 participants aged 18 
- 55 years, randomly selected in the study area, and administered with a ques-
tionnaire to respond to questions regarding the main rationale and key objec-
tives and for the research. 

The results of the research indicate that the areas have been largely subject to 
a poor supply of electricity from the national grid—Enugu Electricity Distribu-
tion company (EEDC). This situation has prompted urban dwellers to consider 
alternative sources, such as candles, lanterns and generators, all of which are 
major drivers of climate change by the emission of CO (Carbon II Oxide) into 
the atmosphere. Renewable energy resources are also considered by a few, al-
though the cost of installing soft hardware has been a major limitation. Know-
ledge of climate change in the study area is satisfactory, given that more than 
60% of the respondents perceived a drastic variation in the pattern of rainfall 
over the recent past. A substantial number of other respondents also perceived 
an increase in the rate of flash and pluvial flooding and the intensity of urban 
heat within the city. These are major indicators of climate change in many cities 
as recorded within the current literature (Nkwunonwo & Mafimisebi, 2013).  

However, despite this knowledge, there is clear evidence of limited communi-
ty participation in both urban development and climate risk adaptation meas-
ures within the study area. This is despite the high potential of community par-
ticipation, which is as high as 100% from the data for valid questionnaire res-
ponses that could have on both urban development and climate risk adaptation 
measures within the areas. Similar to other places within the DCs, climate risk 
adaptation in Enugu is constrained by competing sustainable urban develop-
ment objectives, and this is an issue of grave research concern (Adger et al., 
2003). This is compounded by the lack of data of reputable quality, along with 
other technological capacity required to analyse and assess the components of 
risk (Nzeh & Eboh, 2011; Nkwunonwo et al., 2016b). Institutional structures and 
policy instruments that support adaptation measures are poorly developed and 
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often marked by extended chains in the delivery of desired goals (Stringer et al., 
2009). Adequate urban development framework and planning necessary to en-
sure a proper redelivery of urban services such as hospitals, schools, recreational 
facilities, waste management, communication, and social orientation tools are 
limited (Nzeadibe, 2009; Ali, 2010). Currently, urban policies are formulated 
solely by government officials without data or with imprecise data and worse 
still, without seeking opinion of key stakeholders such as the target community 
(Nzeadibe, 2009; Daramola & Ibem, 2010; Onodugo et al., 2016). Consequently, 
the wider population neither sufficiently understands the rationale for the poli-
cies nor owns them. The implication is poor understanding of climatic risk is-
sues and inadequate preparation to adapt even when early warnings are issued. 
This situation makes a participatory involvement model of strategic planning a 
potential panacea to enhance citizens’ adaption to climatic risks. Suggestions for 
the way forward for climate risk adaptation within the place were in favour of 
renewable energy resources, robust climate risk policy and legislation, avoidance 
of high-risk materials for domestic and industrial purposes. The study offers sig-
nificant reinforcement to the present climate risk adaptation in the area, enables 
increased public participation in policy formulation, simplifies the present top- 
down approach in policy making and delivery of urban development goals, and 
supports achieving the goal of building a society resilient to climate risk. However, a 
major limitation in the design of the research was the neglect of other anthropo-
genic activities that contribute to climate change such as industrialization, cooking, 
and waste disposal. These are however recommended for future studies. 
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