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Abstract

Low carbon development initiative is a strategy to combat climate change and develop green economy. It is presently a
popular trend amongst countries of the world. Nigeria is a major oil producing country whose economy depends largely on
oil exploration but whose energy sector remains poorly managed. The main objective of this study is to review policies and
strategies for promoting low carbon development and describe efforts to exploit the energy sector of the nation for effective
low carbon development. Despite existing national initiatives and the efforts of the Government and other stakeholders to
achieve economic development while reducing CO2 emission from the energy sector over the years, current approach has
not been efficient. Considering best practices, the paper suggests specific strategies as key steps to the establishment of low
carbon development in Nigeria. It also proposes the participation of higher educational institutions and the establishment
of regional institutional framework as pathways to promote low carbon initiatives and a way forward to encourage green
economy towards sustainable development in Nigeria. The paper will serve as a policy approach for achieving low carbon

development among Nigerian cities.
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Introduction

Benefits of low carbon development to economic growth
and development are enormous. Growth and development
is supported by energy use for movement, manufacturing
and running of domestic equipment. It is necessary to
establish low carbon development in Nigeria to promote
environmentally friendly activities that will contribute to
socio-economic development in a manner beneficial to the
environment [1,2].

Cities are engine of growth and oil remains the cheapest
and most adequate source of power to drive current scale of
development as well as power the factories and manufacture
of products that support the teaming human population. For
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thriving economy, the energy use scenario must continue to
grow often inducing carbon dioxide (CO,) emissions through
the combustion of fossil fuel based energy. Therefore
economic growth results in continued build-up of CO,
emissions which is a major driving force for global warming
attributed to climate change and threatening natural
environment [3].

Nigerian Government aims to become a high income
nation that is inclusive and sustainable by the year 2020.
Sustaining such a pace of growth will entail rapid expansion
of activity in key carbon-emitting sectors of the economy
[4]. Therefore, if the economy must continue to grow under
the business as usual (BAU) scenario, it is important to
adopt climate resilient growth strategies and encourage
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communities that are liveable through the formulation of
low carbon policies [5], as an approach to reduce emissions
of greenhouse gases (GHGs) at National, Regional and Local
government levels. Low Carbon Development initiative as a
major solution to economic growth without increasing CO,
emission requires alternative source of energy such as the
wind, solar, hydro among others. Technology and adaptation
offer the most successful response to the challenges of
modernization and human advancement [6]. Charting the
pathway for low carbon development policies in Nigeria may
promote adaptation of low carbon technology, promoting
renewable energy use and designing mitigation policies
to tackle effects of climate change and achieve sustainable
human development.

Concerns over issues of climate change, global warming
and the management of the environment require a movement
towards green development through green growth, green
economy and green environment [7-11]. Low carbon
development represents steady movement into the clean
energy future. Investing in low carbon technologies will
ameliorate the growing unemployment among the youths
through job creation. While the approach of nurturing green
economy through increased investments in environmental
assets, green technology and production at national, state
and regional levels would serve as a model for the overall
development. Unless a unique stance that permits growth
with minimal carbon emission is taken, growing human
activities would increase CO, emission and restrict the move
towards the global trend of low carbon economy. Hence, for
future generations to inherit an environment that is safe
for human habitation, conducive to growth and prosperity,
informed and coordinated actions to ensure green
development through green growth and green economy is
desirable.

Low carbon development requires political will
and appropriate policies as a key step essential to drive
change. There is also the need to change the mind-set of
the individual consumers and the ability to recognize and
appreciate the link between consumption pattern and
environmental impact as well as innovative strategies of CO,
emission reduction. However, significant scale of financial
requirement is expected for the pursuit of Low carbon
development strategy and the transition to urban low-
carbon transportation pattern, characterized by low-energy
consumption, high-energy efficiency, low pollution and low
emission providing steady movement for development of
economy and transportation to reduce tendencies associated
with global warming and climate change [12]. However,
ensuring green development through green growth and
green economy, calls for informed and coordinated actions.
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The purpose of the study is to discuss the prospects
of developing low carbon society as a way forward to
combating climate change. It reviews policies and strategies
for promoting low carbon development and the challenges
of implementing low carbon development initiatives in
Nigeria. The paper also suggested strategies as key steps to
chart a pathway for the establishment and development of
low carbon initiatives and low carbon growth in the country.
Finally, the paper will serve as spring board for discussions
on how best to promote low carbon development initiatives
and achieve emission reduction in Nigeria.

Significance of Energy Efficiency to Low Carbon
Development

Energy is very critical to fuel economic growth for
nations [13,14]. The kind of technology that fuels the growth
of most cities today is principally fossil fuel based energy
for transport and electricity, whose combustion result in
the emission carbon dioxide (CO, ) - a major driving force
for global warming. The use of fossil fuels by emerging
economies continues to grow rapidly as economies expand.
Stimulating thriving economic growth and socio-economic
benefits may result in increasing energy demand and
rising greenhouse gas emission. Although, a large amount
of natural and associated gas is produced in Nigeria every
year, generally, little of this gas is used to generate power for
domestic and industrial use.

Nigeria is blessed with abundant sources of energy,
including oil and gas, hydro, biomass and solar energy (Table
1), which if properly harnessed could drastically reduce
threats posed to ecosystem and communities. About 60 -
70 per cent of Nigerians live without access to electricity
or modern cooking fuels, Emodi and Ebele [15] and more
Nigerians are moving from electricity, gas and kerosene to
traditional use of fire wood. Also, poor access to electric
power, underutilization of available capacity and widespread
corrupt practices in the power sector led companies to resort
to the use of diesel generators to provide their own electricity,
thereby crippling the country’s industrial landscape [15,16].

There is a need for diverse electricity generation
mix because some of the most cost- effective renewable
technologies, such as wind, are intermittent and cannot
produce electricity on demand. Production may continue
to need fossil fuels as part of a diverse energy mix because
electricity generation cannot rely on renewable energy
alone. Increasing concentration of emission producing
activities in the cities is responsible for greenhouse gases,
consequently, switching to zero-carbon emissions through
energy efficiency within an ever increasing urbanization
become paramount.
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Resource Potential Comments
Large Hydropower 11,250 MW 1900MW exploited
Small Hydropower 3,500 MW 64.2 MW exploited
Solar 4.0kWh/m?/day 6.5 kWh/m2/ | Significant Potential for solar infrastructure, both for on-grid
day and on-grid use
Wind Average of 2-4m/s @10m hub Moderate wing potentials in the country
height
Municipal Waste 18.5 million tonnes produced in 2005 and now estimated at
P 0.5kg/capita/day
Biomass Fuel Wood 43.4 million tonnes/yr of fuel wood consumption
Agricultural residues 91.4 million tones/yr produced
Energy crops 28.2 million hectares of arable land, 8.5% cultivated.

Table 1: Renewable Energy Potentials in Nigeria.

Source: ECN [17], Energy implication of Vision 20:2020 and Beyond, Report No.ECN/EPA/2014/01

The energy system faces new challenges and threatens
major consequences worldwide. Energy efficiency is vital
to a modern economy and a major index for low carbon
development needed to sustain and expand economic
processes like agriculture, electricity, production,
industries, services and transport [14]. Although, several
factors contribute to global warming, lifestyles, through
transportation, domestic energy uses, and consumption,
are very prominent [18]. Given that cities contribute about
70 percent of energy-related carbon emissions, as energy
consumption continues, the threat to global warming also
increases [3], hence, addressing cities’ emissions reduction
becomes a crucial element of low carbon development.

Efficient energy use is central to low carbon development
as a necessary prerequisite for economic growth and
sustainable development. The general option to low carbon
lifestyle requires technological and socio-psychological
changes, enforcement of sustainable development policies,
and deployment of low carbon technologies that show
how these can benefit people socially, environmentally and
economically. This means encouraging greenness through
new growth, new market and new consumer culture,
renewable energy use as well as promoting green economy
through innovative strategies in a manner that facilitates
the setting and realization of emission reduction targets is
desirable.

Climate change is largely caused by burning fossil fuels,
this is more so in Nigeria where majority use fire wood for
cooking [19]. Planning the reduction of carbon emission
from energy use becomes imperative, hence the need for
energy management through development strategies for
low carbon emission so as to achieve a climate smart world.
Developing the low carbon culture in Nigeria must create
opportunities and shift the mindset of the people away from
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unsustainable practices towards sustainable energy use
and green Technology. It is also important to measure what
matters and monitor progress for effective management of
low carbon development [20], because measurement and
monitoring progress of agreed energy system variables is
considered important to carbon emission reduction [21].

Although there is no single best approach to achieving
emission free environment, it is desirable to examine the
energy consumption pattern in order to identify the sources
of fossil fuels combustion and develop strategies that resultin
greater cuts in CO2 emission. It is also vital that technologies
necessary to mitigate emissions from burning fossil fuels are
developed and deployed as rapidly as possible.

The implementation of low carbon policies may bring
about energy sustainability and changes to the industrial
structure and energy mix Zheng [2] which impact on different
sectors and employment structures. There exist broad
gains in welfare provided through significant non-energy
benefits for economies and societies [22], therefore low
carbon development becomes very significant for Nigeria.
Consequently, planning efficient use of energy in a manner
that limits carbon emission, adopting lifestyles that respect
and work within nature’s limits will assist to realize low
carbon development [23]. Also central to implementation of
low carbon development initiatives, are issues of low carbon
innovations and emission reduction [1].

Finally, by providing actions and pathways directed
towards voluntary reduction of greenhouse gases GHG,
low carbon development concept would chart a path for
alternative infrastructure and spatial planning, while the
promotion of the initiatives would offer enormous benefits to
economic growth and development through environmentally
sustainable, reliable and competitive energy markets that
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will support economic growth in the economic development
corridors of the nation.

Existing Policies and Programmes for Low-
Carbon Development

In view of the commitment of the Federal government
of Nigeria to United Nations Framework Convention on
Climate Change (UNFCCC) and Kyoto Protocol, a number
of policy documents established institutions in various
states to promote sustainable utilization of available energy
resources in line with low carbon development. For example,
the National Electric Power Policy of 2001 extended power
to all the local government areas. Also in recognition of the
need to diversify the nation’s electricity supply, government
through the formulation of Rural Electrification Policy
established Rural Electrification Boards to extend power to
all the nation’s 774 local government areas. The expansion
of renewable energy supply and the need to use natural gas
for power generation as well as proposed joint electricity
and natural gas capacity expansion Eleri [19] were among
government'’s effort for Low-Carbon Development in Nigeria.

Implementation of policies on energy sustainability may
bring about changes to the industrial structure and energy
mix as well as impact on different sectors and employment
structures of a nation [2]. Based on recommendations of the
National Electric Power Policy, the Electric Power Sector
Reform Act of 2005 was formulated, emphasizing the role
of renewable electricity in the overall energy mix especially
for expanding access to rural and remote areas. However, the
Agency was scrapped in 2009 having achieved very little.

Furthermore, the establishment of Rural Electrification
Agency (REA) set up the Nigeria Electricity Regulatory
Commission (NERC), while the National Energy Policy
was developed by Energy Commission of Nigeria (ECN) in
2003. NEP provided for optimum utilization of the nation’s
conventional and renewable energy resources, however, no
agency of government has taken active steps to implement
the policy since it was launched. Other policies directed
towards the promotion of low carbon development in Nigeria
include the National Oil and Gas Policy, produced by the
Bureau for Public Enterprises in 2004. The policy provides
for establishment of a National Gas Grid and promoted the
use of gas for industrial processes and power generation;
and also made provision for fiscal incentives as well as
investments in the use of non-fossil based energy sources
such as solar, hydro and biomass, among others. Although
the policy provided for requisite research and development,
the extent to which the document informed the actions of
subsequent governments is not certain.

Notwithstanding, the Energy Commission with the
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support of UNDP developed the Renewable Energy Master
Plan (REMP) in 2005 as a road map to address the key
development challenges experienced in exploitation of
renewable energy in Nigeria. Unfortunately, the Renewable
Energy Master Plan was never endorsed by the Federal
Executive Council or passed into law by the National
Assembly, nor formed the basis for government actions.

In addition, Federal Government in 2007 enacted the
National Biofuels Policy that seeks to establish a thriving
bio-fuel industry and improve the quality of automotive
fossil-based fuels in Nigeria. It is sad to note that no tangible
results have been yielded by this policy despite significant
investments and funding of the pilot projects [19]. Similarly,
the Petroleum Industry Bill (PIB) which seeks to protect
health, as well as enforce safety and environmental quality
management systems in oil and gas explorations in order
to ensure compliance with international standards, was
presented to the National Assembly in 2012. But the
stand-off between the government and labour unions over
deregulation of fuel pricing affected the bill.

Although the Federal Government developed a number of
policy documents and strategies aimed at growing Nigeria's
energy sector along a low carbon pathway, in line with the
country’s blueprint for economic growth, and consistent
with low carbon development, there is no clear-cut national
policy or strategies for low carbon energy development
in Nigeria yet [16]. It is evident that government policies
directed towards low carbon development were for most
times affected by political instability, lack of continuity
in administration and poor implementation. In view of
this, there is need for a more robust approach of policy
formulation and implementation of low carbon development
policies and programmes.

Prospects for Development of Low Carbon in
Nigerians Cities

Nigeria is currently experiencing an array of social,
economic and political problems which affect human
activities from many dimensions. Despite being the largest
exporter of crude oil in Africa, the nation is experiencing
continuous growth in poverty due to unstable economy, weak
government institutions and corruption, poor infrastructure
and inadequate levels of investment in human capital. About
70% of the population of Nigeria lives in poverty, while 60%
have no access to electricity and 72 % depend on firewood
for cooking [19].

Energy and power occupy important position in the
sustenance of economic activities [13]. More energy is
needed to meet rising demand, due to population outburst,
inevitable industrialization, more agricultural production and
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improved living standards. There are many challenges due to
economic, social, technical and political barriers. Overcoming
these challenges through low carbon development will
make a meaningful impact on the energy mix of the nation.
Renewable or low carbon energy development techniques
may be the best alternative to improve the electric power
sector in Nigeria.

Energy production and consumption, economic
development and environmental pollution are all directly
related. As a result of predominant fossil fuel energy use,
continuous emission of greenhouse gases (GHGs) and
warming of the global environment due to human activities
has been on the increase. The impact on human and natural
system presents imminent risks and damages in the future
unless the warming is reduced. Therefore, the need to limit
the increasing global warming and prevent dangerous
climatic change is critical [24]. Many nations are charting the
path to low carbon development as the appropriate solution
to combat the imminent damages of future warming and the
impact on human and natural system [7,25-28].

United Kingdom for instance, is on a path to a 60%
reduction in its carbon dioxide emissions by 2050. The
new energy policy to address the threat of climate change
and update the energy infrastructure ‘Our energy future’
decisively shift UK towards ‘becoming a low carbon economy
where higher resource productivity with less pollution is
expected to contribute to higher living standards and a better
quality of life [29]. Similarly, Malaysia launched the Green
Technology Policy in July 2009, to achieve the objective of
reducing total carbon emissions by 15% and reducing total
emissions per GDP by 40% by 2020 compared to 2005
levels [30,11,8]. At the United Nations summit on climate
change in September 2009, China indicated the intention to
move towards an environmentally friendly and low carbon
economy. Today, China is among the leading countries
promoting low carbon development that has achieved some
milestones in working toward emissions reduction target,
by promoting energy efficiency and sharply reducing carbon
emissions as well as encouraging Green growth and Green
economy [2,27].

Nigeria is a signatory to the United Nations Framework
Convention on Climate Change (UNFCCC) and the Kyoto
Protocol [19]. The government aims to become a high income
nation that is inclusive and sustainable by 2020 and has
made international commitments to promote low-carbon
development. Therefore, the country can borrow a leaf from
the best practices worldwide to promote and implement low
carbon development strategies.

The increasing concentration of emission producing
activities in the cities is responsible for greenhouse gases,
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this is more so in Nigeria with many scores of cities.
Hence, reducing the growth of greenhouse gases and at
the same time achieve economic growth is difficult, unless
the technology that make the outflow of greenhouse gases
greater than the inflow is developed. Several steps can be
introduced to reduce greenhouse gas emissions; a major
approach may be introduction of policies to substitute fossil
fuel with alternative renewable fuel sources. Policy makers
can change human behavior and improve technology related
to climate change [3]. Government should use low carbon
initiatives reinforced by sensible policies and awareness
creation as an opportunity to move toward a more
sustainable city. Furthermore, Cities are among the largest
contributors of carbon emission and play important role in
the development of low carbon economy [20]. It is desirable
therefore, to change human behavior through improved
environmentally friendly technology focused on direct CO2
emission reduction.

Economic development efforts in many nations are
being pursued while enhancing ecological sustainability.
In view of the procedures governing sustainability, cities
and institutions of higher learning become the main focus
to chart the path to low carbon development. The question
is ‘what natural resource management and environmental
quality improvement policies would catalyze low carbon
development in Nigeria. The development and utilization of
clean energyisdependentonhavingin place the technological
know-how, right policies, financing and infrastructure to
ensure access to the abundant energy source with low or
zero fuel and maintenance cost [31].

The capacity of the local government authorities to
address climate change is a potential for Low Carbon
Development in Nigeria. For instance, the 774 local
government areas in Nigeria have similar low carbon
challenges. Local goals can be achieved alongside an enabling
state and national policy framework via local-state-federal
partnerships to ensure energy efficiency and renewable
energy throughout the country.

Despite the enormous potentials of renewable energy
sources in Nigeria, the development of low carbon initiatives
are highly dependent on some key factors such as right
economy, available technology, political conditions and
weather conditions [31]. However, the right economic
policies and attractive lending rates in Nigeria can attract
interested investors’ confidence to invest in the economy.

Low carbon initiatives offer opportunity toward a more
sustainable society (Worldbank 2010), Nigerian governments
should put in place national policies to encourage private
sector investment in green urban infrastructure at all levels,
increase funding for low-carbon initiatives, encourage varied
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transportation options and remove barriers to implement
regulations for clean energy technology.

Challenges of Low Carbon Development in
Nigeria

Nigeria has a large share of Africa’s abundant energy
and mineral resources, yet it is among African countries
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without access to modern energy services despite potentials
to transform Africa, and also make a substantial contribution
to the world’s energy transitions [32]. The supply of energy
for development has been on the increase in Nigeria. Total
primary energy supply rose from about 65, 000 Ktoe in 1990
to about 145,000 Ktoe in 2017 (Figure 1). However, majority
of the supply comes from the Primary and secondary oil
source, with increase in Natural gas in recent times, while
hydro power source remain static since 1990 to date.

Total Primary Energy Supply (TPES) by source*

Coal @ Naturalgas @ Hydro

ES here excludes electricity and heat trade

Biofuels and waste Primary and secondary oil

PESbySource&mode=chart&categoryBrowse=false.

Figure 1: Total primary energy supply (TPES) in Nigeria by source
Source: https://www.iea.org/statistics/?country=NIGERIA&year=2015&category=Key%20indicators&indicator=T

Most critical economic, social, and environmental issues
impacting the future development of Nigeria as a result of
climate change have an energy underpinning [16]. The
challenges of enormous development are complicated by the
reality ofclimate change. Theambitionof Nigeriangovernment
is to promote economic growth and reduce carbon intensity;
naturally, stopping emission would mean stopping growth
which is undesirable. Under current economic pattern, oil
remains the cheapest and most adequate source of power to
drive development, thus economic growth will continue to
induce build-up of carbon emission [3]. The challenge is how
to ensure economic growth and development while reducing
emissions of greenhouse gases by making better use of gas
resources, expanding power generation and broadening
access to electricity while reducing the carbon footprint of
the sectors. Hence, the need for alternative energy source
in Nigeria becomes a priority issue to meet the energy
requirements [31]. This can be achieved through mitigation
and adaptation strategies toreduce carbonintensity. However,
the challenges of implementing low carbon development
initiatives in Nigeria are numerous. Policy implementation,
financing and investment, as well as ineffective institutional
framework constitute serious obstacles which may hinder
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low carbon development initiatives in the country.

Nigeria exhibits gross inadequacy of infrastructural
facilities; the patterns of settlements are dispersed and
accessibility to efficient energy security is also poor. Also,
knowledge of low carbon technologies is inadequate and
the capacity to manufacture it is absent as the country relies
solely on importation of low carbon technologies. Similarly, a
shift to public transport so as to achieve large scale reduction
in the country’s emissions presents a significant obstacle
due to high cost of major infrastructural improvements,
constituting a major challenge to low carbon development
and the country in general. Furthermore, about 72% of
the population rely on biomass fuel energy source [19],
which is hazardous to health and the environment Aside of
contributing to the build-up of emission of harmful gases, the
flared gas could meet the nation’s energy needs.

The establishment of low carbon initiatives can reverse
this phenomenal waste of resources from gas flaring as an
opportunity to improve health and save the environment.
Similarly, accompany economic growth with strategy to
reduce carbon footprint in key carbon -emitting sectors like
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agriculture and land use, oil and gas, power, and transport
sectors may be awelcome approach. Therefore, itis necessary
to develop an ambitious strategy and ensure that Nigeria
effectively and equitably contribute to the global objective of
low-carbon development and reduce GHG emissions.

Cutting carbon emissions and promoting sustainable
consumption and production is a key to combating climate
change. For instance, making better use of gas resources,
expanding power generation and broadening access to
electricity can be achieved through mitigation and adaptation
strategies to reduce carbon intensity. Also, Nigeria can
borrow a leaf from best practices worldwide, by establishing
Rapid Bus Transit to assist residents’ access cheap, quick and
efficient public transportand reduce emission from transport
sector that constitutes significantly to total emission.

However, establishment of efficient frame work and
effective implementation strategies through required
incentives to attract investments into the economic sector,
promote efficiency measures, and encourage sustainable
practices, as well as ensure the feasibility of renewable energy
technologies and demonstrate responsible use of energy
resources would render the challenges surmountable. Never
the less, foreign partners and companies may be encouraged
to establish green-based industries to create jobs, stimulate
essential green economies, create acceptable co-benefits
for low carbon options in terms of cost, time, accessibility,
flexibility, comfort and safety in the energy and transport
sectors of the nation.

Finally, participation of other stakeholders from private
and public sectors should be ensured to complement
government effort, while the challenges are turned into
opportunities for job and wealth creation, sustainable
growth and development. The Way Forward for Low Carbon
Development

Clean energy technology is the way forward for
Low Carbon and future global development. Negotiating
sustainable practices and outcomes for low Carbon societies
in Nigeria would require change in attitude and other
mitigation strategies as preliminary approach to solving the
energy problem through technological based solution. It is
necessary to develop ambitious low-carbon development
strategies to ensure that Nigeria effectively and equitably
contributes to the global objective to reduce GHG emissions.

Achieving sustainability is a process involving setting
of goals to determine the extent of what aspects required
to be sustained, taking inventories and setting targets and
finally planning the program of implementation of the
actions necessary to achieve the targets and then repeating
the process all over [33,34]. Therefore, policy approach for
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pathways to low carbon development in Nigeria will entail
adopting an intellectually defendable target for meeting the
transition to low carbon development and developing the
approaches and time scale specifically designed to reach the
target.

It is desirable to produce the blueprint to serve as
roadmap for low carbon development in all the sectors of the
economy and provide an integrated approach across sectors
as well as a clear-cut set of quantifiable measures that will
seek to deliver a cleaner, more efficient, low carbon future in
Nigeria. Focus should be on direct CO2 emission reduction
from the transport and electricity sectors of the economy
by anglicising emission using an interface that can easily be
understood by administrators for policy formulation and
implementation purposes.

The goals of low carbon development require the
establishment of institutional framework entrusted with the
responsibility of pursuing green growth for sustainability
and resilience. For greater success, low carbon development
in Nigeria should encourage prominent actors at national,
state and local levels to buy into the low carbon initiative
through establishment of Low Carbon Regional Development
Authorities (LCRDA) as economic development corridors to
ease implementation of programs and actions of low carbon
initiatives and serve as major agency for setting targets for
low carbon footprint.

The LCRDAs will create awareness for low carbon
development, organize workshops and conferences and
publications and assist the municipal authorities on the
preparation of local plans and implementation of low
carbon projects and programs. Furthermore, collaboration
with local and international research bodies is necessary to
produce substantive research findings that can be translated
into development policies and programs. This may assist
to develop realistic policy initiatives and cost effective
solutions involving diverse stakeholders through focus group
discussion with the local non- governmental organization
(NGOs) and business community.

Green Development strategies must be accepted as
the engine of growth, where Green practices provide
employment and wealth and guide the people to avoid
unsustainable practices. The LCRDA should continuously
implement and monitor progress of the programs and GHG
emissions through continuous data collection and inventory
of development, energy consumption and CO2 emission,
based on the PDCA (Plan-Do-Check -Act) cycle. There is
also the need to effect changes in business as usual (BAU)
approach. therefore, adopting ‘science to action’ (S2A)
approach will enable researchers from universities and
collaborators to work closely with policy makers to come up

Copyright© Alhassan M, etal.


https://medwinpublishers.com/JENR/

with objective decisions using quantitative modelling system
to produce the baseline study to understand the “Business as
usual” (BAU) and counter measure scenarios that will assist
to make better decisions and policy options.

Other policies and programs may involve a mix of low
-carbon power generation by utilizing renewable energy
sources to replace the fossil-fuel based energy use in
transport and electricity. High energy-intensive transport
sector contributes more CO2 emission and have higher global
warming potentials (GWP), therefore, identifying the extent
of emission and encouraging investments in energy efficient
transport through renewable energy sources, or integrated
smarter and cleaner services thatlink all journeys to all parts
of the city would be beneficial and yield sustainable mobility
as well as improve performance in the transport sector [6].

Unstable government and security challenges deprive
any nation good investment opportunities. Nigeria is rated
as one of the most unsafe Nations of Africa in view of the
threats of different armed groups in some parts of the
country [31]. Opinions of this nature pose a great challenge
to the economic and infrastructural development, however,
vigorously pursuing low carbon development programmes
in Nigeria may kick-start new domestic industries and be a
means of local job creation for the youth as well as support
growing international market for green technologies.

Key Steps to Establish Low Carbon Development
in Nigeria
The strategies for the way forward are presented as key

steps or building blocks and links of related processes for
establishment of LCD initiatives in Nigeria (Figure 2).

L Figure 2: Key Steps to Establish Low Carbon. )
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The key steps are represented by elements in the
columns reflecting the flow of policies, decisions and
procedures as important steps of actions of how and
when specific actions would fit into national process and
institutional arrangements for low carbon initiatives. The
blocks or steps constitute common information platforms
needed to establish procedures and structures to collect
information, direct measurements of the GHG reductions,
assess and report the estimated impacts of policies on
emissions reductions.

Low Carbon Goals / Priorities

The Goals and Objectives stage where national low
carbon mitigation goals and priorities areas are defined and
verified to determine scope and targets

Research / Low Carbon Study

Research and Data collection stage to support low
carbon study and identify organizations and individuals to
champion the cause of low carbon development and engage
stakeholders early in the planning process.

Mobilize Resources

Analysis and synthesis of the research will guide the
mobilization of financial human and material resources to
select the teams and machinery for planning and design,
from broad based local experts through consultation

Building Capacity

The stage responsible for building crucial technical and
strategic capacity necessary for effective policy formulation
and implementation through the engagement of local,
national and international experts. Furthermore, for an
effective technological transfer, exchange programs with
more advanced countries should be organized to avoid
inadequate staff training and man power development.

Learning from Best Practice

This stage considers global best practices and recognizes
four key steps to conduct a low carbon development
study namely; learning by doing, maximize collaboration,
communicate across sectors and boundaries and invest in
capacity building.

Blueprint / Low Carbon Model

This is the planning and programming stage. Models
for low carbon growth are designed and developed based
on the best practices by establishing a baseline, identifying
and quantifying low carbon options, assessing the costs and
build low carbon emissions scenarios.

Develop Low Carbon Strategies

This stage identifies greenhouse gas mitigation options
and develops strategies for effectuation of the plans based
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on the design and model. Priorities are drawn from the
modelling data and cost-benefit and sensitivity analyses.

Implement Strategies

This is the implementation stage for actualizing the low
carbon goal as designed. However the biggest challenges of
implementation are establishing cohesive policies across
sectors, financing the upfront costs and creating partnerships
for implementation.

Finally, some actions may be amenable while others are
complex; nevertheless, it is important to develop efficient
monitoring, reporting and verification method to measure
progress according to actions. Adopting the “GRAPE model”
of planning [34], i.e. Goal, Research Analysis, Planning and
Effectuation will provide effective monitoring and efficient
implementation support for the policies through continuous
decision making process [35].

Conclusion

Nigerian government and other stakeholders have been
contributing to the development of low carbon initiatives in
the country, however, progress is thwarted by weak policies,
vested interests and poor financing, hence, efforts have not
been so articulated and well-coordinated towards achieving
tangible results. Consequently, infrastructural development
is grossly inadequate partly due to political instability, lack of
continuity in administration and inefficient implementation
of existing policies.

Creating  inclusiveness and  pursue  durable
infrastructure programs considering the values, norms
and culture of citizens in the design of plans to improve
society and environment should be the focus. The general
option to low carbon lifestyle requires technological and
socio-psychological changes, enforcement of sustainable
development policies, and deployment of low carbon
technologies that show how these can benefit people socially,
environmentally and economically.

Negotiating more sustainable practices and outcomes
will require commitment from the government to promote
initiatives and measures that encourage energy efficiency,
alternative fuels as well as advanced and cleaner technologies
among others. Nigerian government will need to establish
Regional Development Authority for the preparation of low
carbon blue print and demonstrating the willingness to
reduce carbon emission while encouraging green growth
and green economy in the region.

Willingness to intensify efforts towards carbon
reduction programs will achieve sustainability in the
societies; therefore, it is important to put in place measures
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capable of facilitating changes, and ensuring effective
implementation of sustainability policies to create a more
sustainable city. Furthermore, construction of urban low-
carbon transportation through improvement of urban
transportation structure to reduce and control of carbon
emission of urban transportation is an approach of great
significance towards low carbonization and sustainable
development.

Recommendations

In addition to the key steps, the recommendations listed
below would also assist to chat the way forward low carbon
development in Nigeria and encourage a change in the mind-
set of citizens. Other recommendations are:

1) Creating opportunities for a shift in the mindset of
people and towards sustainable practices through
enlightenment programs and creation of awareness and
other government propagated initiatives, sustainable
energy use and green technology with commitment
from government to promote initiatives and measures
that encourage energy efficiency, alternative fuels and
cleaner technologies.

2) Citizens must adopt and practice low carbon lifestyle
through mitigation and adaptation strategies.

3) Establishment of regional development institution and
framework responsible for the promotion of low carbon
initiatives in the society.

4) Formulation of policies at regional and local levels
and preparation of blueprints for low carbon society
should emphasis on co-benefits to be realized from the
implementation of low carbon development projects in
terms of better quality of life, better equity and economic
growth.

5) Effective management requires measuring what
matters, the authorities should implement and monitor
progress of GHG emissions reduction programs through
continuous data collection and emission inventory in a
manner easier to understand by all stakeholders and
facilitate policy formulation.

6) Identifying the extent of emission and encouraging
investments in energy efficient transport system to
improve performance in the transport sector.

7) Effective management of cities’ carbon emission from the
sources of energy use, and mobilization of stakeholders
through strengthened partnerships, and provision
of additional financing to support low-carbon power
generation in the electricity sector.

8) Strengthening institutional framework for measuring
and monitoring emission reduction initiatives and
ensuring that all large private and public enterprises
report on their environmental, social impacts and
contribution to wellbeing, and rewarding compliance
and progress.
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9) Monitoring of CO2 should be a continuous process, and
the Emission results should serve as baseline for setting
reduction targets, while significant findings should be
turned into actions.

10) Encourage policy decisions to promote sustainability
within the university campus and achieve emission
reduction with little change in lifestyle through political
ability to persuade people to accept change.

11) It is also important to adopt socio-economic approach,
whereby youths involvement in Green Job Creation
and Innovation is encouraged while establishing
development of green economy in every sector.

12) Low carbon development should be neatly fitted into
municipal planning through construction of urban low-
carbon transportation system to produce a clean energy
future that is ecologically sound and economically
feasible.

13) There is also a need for diverse electricity generation mix
through the most cost- effective renewable technologies

14) Strategies for low carbon development should focus on
initiatives to change the mind-set of the people, promote
a green culture and minimize carbon emission in all
sectors to create a sustainable environment.
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