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PREFACE

Sustainable Development is a comprehensive concept which simply refers to "development that
meets the needs of the present without compromising the ability of future generations to meet
their own needs." In the course of protecting this future which is common to all, 17 Sustainable
Development (SDGs) were set springing from the constructive expansion of the earlier eight
goal target set in the Millennium Development Goals (MDGs) of the year 2000. The SDGs are
all encompassing, multidisciplinary and address the most pressing global challenges of our time,
calling upon collaborative partnerships across and between countries to balance the three
dimensions of sustainable development: economic growth, environmental sustainability, and
social inclusion. The Millennium Development Goals (MDGs) had their target and timeline of
halving extreme poverty by 2015 as a midpoint towards eradicating poverty in all its forms. The
MDGs focused on the many dimensions of extreme poverty, including low incomes, chronic
hunger, gender inequality, lack of schooling, lack of access to health care, and deprivation of
clean water and sanitation, among others. Great successes were achieved, yet many countries did
not make sufficient progress, particularly on environmental sustainability.

According to a World Bank Report, around 700 million people still live below the World
Bank’s poverty line, and billions more suffer deprivations of one form or another. Many societies
have experienced a rise of inequality even as they have achieved economic progress on average.
Moreover, the entire world faces dire environmental threats of human-induced climate change
and the loss of biodiversity. Poor governance, official corruption, and in dramatic cases overt
conflict, afflict much of the world today. It then dawned on all that additional work is needed to
achieve the ultimate goal of ending extreme poverty in all its forms, hence the consensus to
broaden the scope of the MDGs to reflect the challenges the world faces today leading to the
formulation of the 17 SDGs. These seventeen SDGs now form a cohesive and integrated package
of global aspirations of which the whole world is committed to achieve by 2030.

From the foregoing, it became obvious that there is great need to expand the knowledge base
on the issue of Sustainable Development through research and development to increase the level
of awareness of all, and direct the policy makers and all stakeholders, to ensure articulate
decision making for our today to be sound, and our tomorrow safe. This position is aptly
captured in the theme of this Maiden Edition “University-Led Knowleledge and Innovation for
Sustainable Development” To this end, the Centre for Sustainable Development Nnamdi
Azikiwe University (CSD, NAU), whose core objective is "to undertake a strong policy
advocacy on sustainable development based on empirical, evidence-based results, in order to
influence Government action and public opinions in these domains; thereby making the
University system an effective and result-oriented player in public policy articulation™ decided to
produce this book.

This book is a compendium of original research findings, short communications and review
articles of distinguished academics and erudite scholars of various institutions on sustainable
development, each relating to their area of research interest, possibly with focus on any of the 17
Goals of the United Nations SDGs forming the Chapters of the book. Each work featured in the
book was selected through a thorough review process and originates from the author(s) as
contained. This maiden edition provides a concise, well-illustrated and accessible discussion and
findings on the characteristics, challenges and opportunities of sustainable development issues,
with particular reference to Nigeria and other developing countries. Some of the topical issues x-
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rayed in this book include: The role of Nigerian Universities in the attainment of SDGs; Gender
equality; sustainable infrastructural development; environment and health of children; Corporate
Social Responsibility; Corruption and SDGs attainment; Adequate nutrition and SDGs; Water
resources and food security; sustainable building construction; Sustainable Strategy for
Agricultural Waste Utilization; Early Childhood Education; Global pandemic and SDGs;
sustainable natural resources exploitation; sustainable solid mineral industry; physics education;
skill acquisition and SDGs; cyber security and legal frameworks for achieving sustainable
development; agricultural development; capital investment and inclusive growth ; climate change
mitigation and adaptation.

The Centre for Sustainable Developmen,t Nnamdi Azikiwe University, is eternally grateful
to the Almighty God who makes all things possible. We appreciate the Vice Chancellor of
Nnamdi Azikiwe University Awka, Professor Charles Okechukwu Esimone, and the entire
school authority for the approval and support given to the CSD NAU in the pursuit of this vision.
We appreciate also our eminent father of CSD NAU, Emeritus Professor Ikenna Onyido for
standing by us in the pursuit of this vision till its actualization. We specially thank all the Chapter
contributors for making available to us their intellectual and financial resources for the
successful emergence of this book. Finally to all the associates of CSD NAU, you are wonderful
people and we are proud of you all.

We regret any short comings in this ‘Maiden Edition’, but promise to improve in subsequent
editions as we are committed to ‘excellence’ in the pursuit of Sustainable Development.

Prof. Felicia Anyogu, FCAI
Director, Centre for Sustainable Development, Nnamdi Azikiwe University,
Awka, Nigeria



FOREWORD

Sustainable Development is succinctly defined as the organising principles by which human
societies seek to meet today’s needs without compromising the ability of future generations to
meet their own needs. The idea of sustainable development was one of the aftermaths of the
industrial revolution, arising when industrial nations began to observe the serious negative
impacts of their economic and industrial practices on society. Since then this concern has
increasingly drawn the attention of the developed economies of the world, slowly filtering to the
developing economies. It was against this background that the United Nations convened its first
conference on the environment in 1972, to evaluate human impact on the environment and how
this is related to economic development. Thereafter, many United Nation conferences have been
held on this issue, culminating in the world body articulating its Sustainable Development Goals
that were adopted by member nations in 2015.

World-wide, the core mandate of a University is teaching, research and public service.
Deriving from this, the mission statement articulated by the founding fathers of Nnamdi Azikiwe
University for the University is to use teaching, research and public service to solve societal
problems. Recognizing the challenge poised by man’s over exploitation of the finite resources of
the planet and that this was posing a potent threat to man’s continued existence, Nnamdi Azikiwe
University established a Centre for Sustainable Development in 2011 to lend its efforts to the
drive for sustainable development.

| assumed office in June, 2019 with a vision to pilot Nnamdi Azikiwe University to rank
among the top 200 Universities in the world using a strategy in which translational research
occupies a prime place. | am therefore delighted that, keying into this vision and strategy, the
Centre for Sustainable Development is publishing the maiden edition of its envisaged annual
book series on sustainable development, which | understand is the first such publication by a
Nigerian University. | congratulate the Director, the contributors of the chapters and all who
have to do with this auspicious development.

The Chapters of this maiden edition of this book series span all spheres of human
endeavours: the economy, environment, health, socio-cultural practices, corporate social
responsibility, transparency and accountability, among others. It and, hopefully, subsequent
editions will make interesting and useful reading for the academia, government policy makers,
corporate organizations and all who are aware that sustainable development is the cornerstone
for the survival of human-kind.

Prof. Charles O. Esimone, FAS, FPSN
Vice-Chancellor
Nnamdi Azikiwe University
Awka
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1. Introduction

The concept of Sustainable Development Goals (SDGs) is reassessing the discussion on
Corporate Sustainability and Responsibility. According to the International Institute for
Sustainable Development, “if sustainable development is to achieve its potentials, it must be
integrated into the planning and measurement systems of business enterprises. And for that to
happen, the concept must be articulated in terms that are familiar to business leaders.”

Sustainable Development Goals (SDGs) were adopted on September 25, 2015 by 193
countries as a follow up to the Millennium Development Goals. The SDGs focus to end poverty,
protect the planet, and ensure prosperity for all, as part of a new sustainable development agenda.
A total of 17 goals and 169 targets are set to be achieved by 2030 and the attainment of the same
calls for a collective effort from the government, the corporate entities, and the civil society
organisations.

Nigeria has also signed the declaration for sustainable development along with other
countries. While the government initiatives in Nigeria are linked to achieving SDGs, local
implementation and data validation has become a challenge. To add on to the situation, Nigeria
ranks 159 out of 162 on the SDG index published in 2019, thus calling for immediate action
through a collaboration between the corporate sector, civil society organisations and the
government at all levels.

On one hand, businesses are now being seen as the key drivers of SDGs as they can apply
their creativity and innovation in solving the sustainable development challenges and can play a
strong role as facilitators to catalyse implementation of the SDGs. On the other hand, they are
also discovering new growth opportunities and lower risk profiles by designing and delivering
solutions for the achievement of the SDGs. SDGs can be used as an overarching framework to
create, integrate, communicate, and report goals, objectives, and activities to leverage on a range
of benefits through an effective CSR programme. In today’s world of being socially and
environmentally conscious, customers and employees now place a premium on spending their
money and working for businesses that prioritise corporate social responsibility. It is a known
fact now that what the public thinks of your business is critical to your success.

International Organisation for Standards (ISO) defines Social Responsibility as:

“the responsibility of an organisation for the impact of its decisions and activities on the society
and environment, through transparent and ethical behaviour that:

e contribute to sustainable development, including health and welfare of the society.

e take- into account the expectations of stakeholders.
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e are in compliance with applicable law and consistent with international norms of

behaviour; and

e are integrated throughout the organisations and practiced in its relationships.”
As the consciousness of CSR increases, companies are concerned about having a good social
image. In the West, consumers, employees, investors, and other stakeholders are already
prioritising CSR when choosing a brand or company. Stakeholders are holding corporations
accountable for effecting social change with their business beliefs, practices, and profts. A robust
CSR programme is an avenue for businesses to show their good corporate citizenship and protect
it from social and environmental risk says Skye Schooley, staff writer at businessnewsdaily.com.

CSR is an ever-evolving activity that takes into cognisance sustainable development in a
company’s business model. CSR policy is an in-built procedure for a business entity to monitor
and ensure adherence to laws, ethical standards, and norms of its environment. It has become
extremely important to have a socially conscious image while proactively managing risks. It is,
therefore, no longer a ‘do-good’ thing but has become a ‘do-well’ for businesses.

2. Principles for integrating Social Responsibility in Business operations

CSR when undertaken with dedication promotes the public interest by encouraging community
growth and development, and by eliminating practices that harm the public sphere regardless of
legality. 1ISO 26000 recommends seven core principles for integrating Social Responsibility into
the operations of a business and its relationships. Adapted from the Professional Evaluation and
Certification Board (PECB), Canada — one of the world’s largest professional certification bodies
- they include:

i. Organisational Governance is the system by which an organisation makes and implements
decisions in pursuit of its objectives. This is the most crucial factor in enabling an organisation
to take responsibility for the impact of its decisions and activities. It is the deliberate inclusion
of public interest into corporate decision-making and the honouring of a triple bottom line
known as People, Planet and Profit. It should be the starting point for integrating social
responsibility throughout the organisation. Effective governance should be based on
incorporating the principles of social responsibility (accountability, transparency, ethical
behaviour, etc.) into decision making and implementation.

ii. Human Rights are the basic rights to which all human beings are entitled. The United
Nations Guiding Principles on Business and Human Rights (UN GPBHR) has further clarified
the responsibility of non-state actors in the respect of rights. These Guiding Principles provided
the first global standard for preventing and addressing the risk of adverse impact on human
rights linked to business activities. In addition, the Guiding Principles continue to provide
internationally accepted framework for enhancing standards and practice regarding business and
human rights. It encompasses three pillars outlining how states and businesses should
implement the framework as follows:

a. the State’s duty to protect against human rights abuses by third parties, including

business;

b. the corporate responsibility to respect human rights; and

c. greater access by victims to effective remedy, both judicial and non-judicial.
This involves proactively assessing specific functions/operations that may be linked to human
rights risks. Some of the ways to address human rights issues include - due-diligence, human

2
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rights risk assessments, avoidance of complicity, resolving grievances, avoidance of
discrimination and protecting vulnerable groups, upholding rights - civil and political rights,
economic, social, and cultural rights, and labour rights.

iii. Labour Practice is a term that encompass all the policies and practices relating to work
performed on behalf of the organisation, including the recruitment and promotion of workers;
wages, social security, disciplinary and grievance procedures; transfer and relocation of
workers; termination of employment; training and skills development; health, safety and
industrial hygiene; and any policy or practice affecting work conditions. These are the most
important socio-economic contributions of an organisation to the employees.

For instance, improving the occupational health, safety and hygiene conditions for all men
and women is a significant part of a strategy to fight against poverty in Africa. The modern
systems approach to occupational health and safety (OHS) now systematically promoted by the
International Labour Organisation (ILO) emphasizes the need to ensure that attention is given to
OHS at the highest national policy levels and that coherent national action is taken in this
respect. There is need to develop enterprise-level efforts to enhance working conditions and
apply the national and international OHS standards in line with the labour laws.

The World Economic Forum in the preface to its 2016 Human Capital Report stated that, “a
nation’s human capital endowment — the knowledge and skills embodied in individuals that
enable them to create economic value — can be a more important determinant of its long term
success than virtually any other resource,” — That is to say that human capital development by
organisations contributes directly towards the achievement of the SDGs.

iv. Environmental Responsibility is a precondition for the survival and prosperity of human
beings. As the global population and global consumption continue to increase, several
environmental and social threats are imminent. Pollution, use of natural resources, climate
changes, destruction of natural habitats, and loss of biodiversity are some of the environmental
issues covered by ISO 26000. In the last few years, many organisations are taking steps toward
becoming environmentally and socially responsible.

v. Fair Operating Practices concern the way an organisation uses its relationships with other
organisations to promote positive outcomes. These include relationships between organisations
and government agencies, as well as between organisations and their partners, suppliers,
contractors, customers, competitors, and associations to which they belong. Fair operating
practice issues covered by ISO 26000 are anti-corruption, responsibility for political
involvement, fair competition, promoting social responsibility in the value chain, and respect for
property rights.

vi. Consumer lIssues regarding the social responsibility are related to, among other matters, fair
marketing practices, protection of health and safety, sustainable consumption, dispute resolution
and redress, data and privacy protection, access to essential products and services, reference to
the needs of vulnerable and disadvantaged consumers, and consumer education.

vii. Community Involvementand Development are two of the most important initiatives that all
the organisations, public and private, can take towards developing a sustainable society. Social
responsibility issues through which an organisation can contribute to their communities include
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their involvement in and support for civil institutions, promotion of culture and education,
creation of employment opportunities and provision of full and safe access to modern
technology. It can also contribute through social investment, wealth and income creation and
health promotion.

3. Enhancing Corporate Social Responsibility through the Global Sustainable

Development Goals Implementations
In line with ISO comparative document, therefore, the Sustainable Development Goals provide
a powerful framework for businesses to engage in Corporate Social Responsibility. CSR and
SDGs together have tremendous potential to develop an interconnected model for sustainable
growth. SDGs have colossal opportunities for the corporate sector’s participation. These goals
are bringing private players from various sectors to achieve the common aim of sustainable
development by exploring synergies between different stakeholders for cumulative synchronised
growth. For instance, when an organisation defines its CSR focus area on enhancing livelihoods
through for example skills development training for women and youth, it is contributing to
various SDGs like creating a means to end poverty, zero hunger, quality education, gender
equality and decent work and economic growth.

The diagram below (adapted from 1SO 26000) shows the interrelation of activities that when
carried out, will contribute to the attainment of SDGs.
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Examples of situations where businesses can support sustainable development goals through
effective corporate sustainability and responsibility programmes include; implementation and
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compliance with the principles of 1SO 26000 (Social Responsibility) to successfully foster
sustainable economic growth, increase sustainable livelihood, create green jobs, alleviate
poverty, reduce inequality, foster policy coherence, and promote investment & resource
efficiency. The above listed points will contribute to the attainment of the following SDGs: no
poverty (SDG 1), zero hunger (SDG 2), good health and well-being (SDG 3), quality education
(SDG4), achieving gender equality and empowering women and girls (SDG 5), clean water and
sanitation (SDG 6), affordable and clean energy (SDG 7), decent work and economic growth
(SDG 8), industry innovation and infrastructure (SDG 9), reduced inequality (SDG 10),
sustainable cities and communities (SDG 11), partnership for the goals (SDG 17). From the
above example, it is obvious that just by applying the principles of 1ISO 26000 through an
effective implementation programme, 12 out of the 17 SDGs will be achieved.

In line with the above example, if an organisation decides to implement and comply with the
principles of ISO 14001 (Environmental Management) as an effective corporate sustainability
and responsibility programme, it will be able to address climate change, promote green
investment and resource efficiency, protect natural capital, create green jobs, foster policy
coherence, foster sustainable economic growth, and increase sustainable livelihood. This
organisation would have contributed to the following SDGs: climate action (SGD 13), clean
water and sanitation (SDG 6), life below water (SDG 14), life on land (SDG 15), responsible
consumption and production (SDG 12), sustainable cities and communities (SDG 11), affordable
and clean energy (SDG 7), decent work and economic growth (SDG 8) and partnership for the
goals (SDG 17).

These are ideal examples that showcase diligent and optimal use of CSR activities to achieve
the SDGs. Through the various programmes outlined, when undertaken and implemented
contribute to all the 17 sustainable development goals.

4. Conclusion

The above cases strongly show how the convergence of integrated CSR with the knowledge and
expertise of sustainability practitioners are key in achieving the sustainable development goals
seamlessly. Along with strategic business benefits, SDGs also serve as a tool to manage
increased scrutiny from various stakeholder groups over various social, environmental, and
governance issues. Thus, it is industry best practice and to achieve the desired aims to always
engage the services of certified and experienced 1SO practitioners for all implementation and
audit processes.

Although, it can be acknowledged that significant strides are being made by African
businesses, there is still need to engage in meeting the SDGs in a way that helps in developing
blueprints to manage the social and environmental performance of companies. This will result
further in developing smart businesses that capture opportunities and come up with innovative
products and services to achieve the highest standards of corporate sustainability and the SDGs.
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Abstract

The sustainable development goals (SDGs) articulated by the global community using the
platform of the United Nations in 2015 offer a clear pathway to economic development that is
equitable, inclusive and environmentally sustainable for Nigeria and other members of the global
community. In this paper, it is argued that the many false starts at development across the years
and the deepening misery index of the majority of Nigerians forcefully contend for a new
development paradigm for Nigeria which the SDGs provide, with the caveat that the pursuit of
the SDGs must be anchored on good governance in the context of a less predatory political
culture and a substantial reduction of corruption. The paper shows how knowledge has replaced
capital, land and volume of labour as agents of production in a knowledge society, in which the
vital elements are the national innovation system of which universities are part, and epistemic
communities of experts to which universities copiously contribute, are the drivers of economic
development in this age. Teaching, research and engagement with society are the pillars of the
core mandate of modern universities. Generation of knowledge and innovation through research
for the practical solution of identified sustainable development challenges in the universities’
narrow and wide catchment areas through their problem-solving research activities is a
mechanism for the universities to engage with, and be in the vanguard for, Nigeria’s pursuit of
the SDGs. Extrinsic and intrinsic factors which impede the universities in playing this role are
identified and discussed.

Introduction

Present day Nigeria is faced with daunting developmental challenges, some of which have
accumulated across the years and have grown in intensity and acuity to become near existential
threats. We are faced with a sceptre of environmental degradation and ecological disasters of
such scope and magnitude that pose great risks to present and future generations. More Nigerians
fall below the poverty line every day to join the estimated 40% of Nigerians who live on less
than one US dollar a day (National Bureau of Statistics, 2020). Other estimates of extreme
poverty in Nigeria present a grimmer picture by far (Oxfam, 2017; Ajibola, Loto & Enilolobo,
2018). Our educational system has become increasingly ineffective and dysfunctional, turning
out products who are ill prepared for the challenges of a rapidly changing world that has been
flattened by technology (Friedman, 2007), while our healthcare regimes are perilously
inadequate for catering for the health needs of a vulnerable society with an attendant low life
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expectancy. The present rate of unemployment, especially as it concerns the youth, which was
23.13% at the end of 2018 (National Bureau of Statistics, 2020) and has worsened further due to
the progressive weakening of the economy, is dangerously high. The level of insecurity of lives
and property, fostered by terrorist activities, rampaging criminal gangs that kill, maim and rape
their victims and loot captive communities, circumscribes the social disarray which describes
present day Nigeria. Other indicators of a degraded and crumbling society rapidly descending to
a Hobbesian type are no less flattering: the high level of energy poverty, low penetration of
technologies, governance and institutional failures, politics that is dominated by primitive and
predatory rent-seeking and prebendal behaviour, a ravaging level of corruption which has taken
every stratum of society hostage, crumbling and inadequate infrastructures which have birthed a
severe deficit of this indispensable pillar of economic development and so on, which have been
with us for some time now (Onyido, 2013) are gaining in intensity and severity. Such a
depressing scenario is best reflected and quantified by the 2018 human development index (HDI)
of 0.534, a value which is below the average of 0.541 for sub-Saharan Africa, which ranks
Nigeria as 158" out of 189 countries according to the 2019 United Nations Development
Programme (UNDP) Human Development Report (UNDP, 2019) and conveys the sense of a
high misery index as a defining characteristic of life in Nigeria today.

The foregoing forcefully argues for a complete change of paradigm in governance and
developmental strategies in order to translate Nigeria from its backward state that is
characterized by a lot of motion without movement into a modern 21 century nation, which is
achievable by proper and beneficial utilization of her hitherto mismanaged and misapplied vast
human and material resources. It is argued in this paper that the adoption of the sustainable
development paradigm, in which universities play a vanguard role in generating and adapting
knowledge and innovation required for building an inclusive, progressive society that is based on
the overarching principle of enhancing human welfare and dignity in the context of responsible
environmental stewardship, is the mechanism for achieving equitable, inclusive and sustainable
economic development that conveys decent life to present and future generations of Nigerians.
This, of course, rests on the caveat that promoting a political and governance mode that
recognizes the equality, dignity and sanctity of all human lives is a corollary at the base of
building a just and equitable society where the rights and lives of the high and the low in society
are protected. The paradigm flowing from this caveat is left for those knowledgeable in such
matters to develop and espouse.

The Concept of Sustainable Development and Age of Sustainable Development

Anticipating the end of the life span of the Millennium Development Goals (MDGS) in 2015, the
United Nations under the leadership of its then Secretary-General, Ban Ki-Moon, set in motion
the process for evolving a 15-year development agenda to commit world leaders to combat
poverty, hunger, disease, illiteracy, environmental degradation and gender inequality. The
Rio+20 Conference in June 2012 provided the impetus for the advancement of a set of
international development goals to be integrated into the UN’s post-2015 Development Agenda,
with sustainable development at its core. The underlying philosophy reflected the need for global
accountability in the deployment of the planet’s material and human resources for inclusive and
equitable economic development that is driven by responsible environmental stewardship
(Mensah & Casadevall, 2019). In September 2015, the United Nations Member States adopted
the 2030 Agenda for Sustainable Development “as a shared blueprint for peace and prosperity
for people and the planet, now and into the future” (United Nations, 2015). Foreseeing a new era
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for global development undergirded by international cooperation and collaboration led Sachs
(2015), one of the leading thinkers and visionaries of this time whose robust intellectual input
contributed to the articulation of the Agenda, to dub these times in which we live the Age of
Sustainable Development.

We need to consider and understand the meaning of the term sustainable development. The
literal meaning of sustainable development is development that is maintained over time (Eliot,
2006). The concept has benefitted from ideas from and interactions across several disciplines and
human activity domains which has given it a multidisciplinary context and scope and which
recognizes ab initio that the drive for a more prosperous, equitable and secure future for the
world would require a different set of normative actions that takes the interests of all into
consideration. Thus, inclusivity has become a kind of organizing essence for the concept. A
historical milepost in the evolution of the concept of sustainable development was the institution
of the UN’s World Commission on Environment and Development (UNWCED) which was
chaired by the first female Prime Minister of Norway, Gro Harlem Brundtland. The Report of
this Commission, named the Brundtland Commission after its chairperson, Our Common Future,
has provided a classic definition of sustainable development as (UNWCED, 1087):

... development that meets the needs of the present generation without
compromising the ability of future generations to meet their own needs.

This definition of sustainable development links economic development with responsible
long-term stewardship of the environment and emphasizes intergenerational equity and
accountability (Emas, 2015). It is generally recognized (Sachs, 2015; Taylor 2016) that the three
cardinal issues of sustainable development are economic development, social inclusion and
environmental sustainability. As a consequence, Mensah & Casadevall (2019) have reasoned that
the sustainable development construct stands on the three interdependent, normatively-derived
pillars of economic sustainability, social sustainability and environmental sustainability, as
illustrated by Wanamaker (2018) in Figure 1. It has been posited that the pillars of sustainable
development are four, not three, the additional pillar being governance, which includes the
activities and performance of governments and businesses (Sachs, 2015).

Sustainable development has also been described as a science of complex, interacting
systems, identified as pillars above, which respond non-linearly to changes or shocks. Each of
these complex systems — economic, social, environmental and governance — is characterized by
the properties of complex systems, identified by Sachs (2015) as emergent behaviour and
compulsive, nonlinear dynamics. These characteristics of sustainable development which are
derivatives of the complexity of the contributing systems and the outcomes of their cross-
interactions, boil down to the fact that sustainable development problems themselves are
complex and not amenable to simple analysis and solutions. This innate property of sustainable
development and the problems associated with the construct should be borne in mind as the
strategic roles of universities in knowledge and innovation generation within the context of
evidence-based approach to the solution of the challenges of sustainable development are
discussed below.

The critical objectives for sustainable development were identified in the UNWCED Report
as the following (see Eliot, 2007):

e Reviving growth

e Changing the quality of growth

e Meeting essential needs for jobs, energy, water and sanitation
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Ensuring a sustainable level of population
Conserving and enhancing the resource base
Reorienting technology and managing risk
Merging environment and economics in decision-making.
The conditions necessary for sustainable development as identified by the UNWCED Report
cited above are (see Eliot, 2007):
e A political system that secures effective citizen participation in decision-making
e An economic system that provides for solutions for the tensions arising from
disharmonious development
e A production system that respects the obligation to preserve the ecological base for
development
e Atechnological system that fosters sustainable patterns of trade and finance
e An international system that fosters sustainable patterns of trade and finance
e Anadministrative system that is flexible and has the capacity for self-correction.

Figure 1: Interactive relationships among the three pillars of sustainable development —
economic development, social inclusion and environmental sustainability (Source:
Wanamaker, 2018)

With the foregoing as context, the global community proceeded to articulate, through
multi-layered processes and negotiations, the 17 sustainable development goals (SDGSs), shown
in Table 1, which were adopted in September 2015 as the successor agenda to the MDGs. The
framework for the implementations of the SDGs includes 169 targets and 231 indicators to
enable the tracking of progress on the goals and targets. The thinking behind the SDGs is that
their implementation engages the global community — not only governments as happened in the
case of the MDGs, but also businesses, scientists, academia, civil society leaders and
organizations, non-governmental organizations (NGOs), and students everywhere. The MDGs
were directed at poor countries while the rich developed countries played the role of donors. The
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SDGs, on the other hand, are universally applicable to rich and poor countries alike, developed
and developing countries as well (Sachs, 2015).

Table 1: The Sustainable Goals (Source: United Nations, 2015)
Goal Narration

1 | End poverty in all its forms everywhere.

2 | End hunger, achieve food security and improved nutrition
and promote sustainable agriculture.
3 | Ensure healthy lives and promote well-being for all at all
ages.
4 | Ensure inclusive and equitable quality education and
promote lifelong learning opportunities for all.
5 | Achieve gender equality and empower all women and girls.
6 | Ensure availability and sustainable management of water
and sanitation for all.
7 | Ensure access to affordable, reliable, sustainable and
modern energy for all.
8 | Promote sustained, inclusive and sustainable economic
growth, full and productive employment and decent work
for all.
9 | Build resilient infrastructure, promote inclusive and
sustainable industrialization and foster innovation.
10 | Reduce inequality within and among countries.
11 | Make cities and human settlements inclusive, safe, resilient
and sustainable.
12 | Ensure sustainable consumption and production patterns.
13 | Take urgent action to combat climate change and its
impacts.
14 | Conserve and sustainably use the oceans, seas and marine
resources for sustainable development.
15 | Protect, restore and promote sustainable use of terrestrial
ecosystems,  sustainably manage forests, combat
desertification, and halt and reverse land degradation and
halt biodiversity loss.
16 | Promote peaceful and inclusive societies for sustainable
development, provide access to justice for all and build
effective, accountable and inclusive institutions at all
levels.
17 | Strengthen the means of implementation and revitalize the
global partnership for sustainable development.

An important corollary pertinent to the thrust of this paper is the creation in 2012 of the
United Nations Sustainable Development Solutions Network (UNSDSN) as a global network for
sustainable development problem-solving with the foresight that the challenges of sustainable
development in the domains of health, education, urbanization, energy systems, conservation of
biological diversity, environmental and ecological degradation, conflict prevention and

11
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resolution, etc. are complex problems which require evidence-based approaches. The activities of
the UNSDSN are guided by its Leadership Council, a distinguished group of scientific, business,
civil society, and policy leaders from around the world (Sachs, 2015). Renowned economist and
thinker, Professor Jeffrey Sachs of Columbia University was tasked with articulating the
framework and objectives of this aspect of UN’s work in sustainable development and
constituting its Leadership Council. It was an honour and a rare privilege for this author to be
appointed to the UNSDSN Leadership Council and, in this capacity, charged with constituting
the Nigerian chapter of the UNSDSN, the Nigerian Sustainable Development Solutions Network
(SDSN-Nigeria) as a consortium for Nigerian universities committed to sustainable
development, which was accomplished with the help of some distinguished Nigerian scholars
and launched in April 2013.

Nigeria’s Chequered and Tortuous Road to Economic Development

Several decades ago, before the military shot its way to power and gate-crashed into governance,
the economic development agenda of post-independence Nigeria was predicated on periodic
national development plans. When the military took over power in 1996, the emergent federal
military government inherited the first national development plan of 1962-68 which was
formulated by the Balewa-led Federal Government. The federal military government then went
on to formulate the second, third, and fourth national development plans for the periods 1970-74,
1975-80, and 1981-85, respectively, as it perpetuated itself in governance. Then came the
structural adjustment programme in 1986 which may be taken as the animating essence for
development during the military government of General Ibrahim Babangida (1985-1993).
General Sani Abacha’s military regime muted the idea of Vision 2010 as an economic and
politico-social development plan. This plan was in the works when Abacha died in 1998.
Although his successor, General Abdusalami Abubakar sanctioned Vision 2010, nothing came
out of it before the military handed over power to civilians in 1999. The post-military civilian
government at the federal level was led by President Olusegun Obasanjo, whose two-term tenure
spanned the period 1999-2007. The creation of the Niger Delta Development Commission by
Obasanjo was a major initiative to address the development conundrum in that region of Nigeria
that produced the country’s oil wealth. His administration initiated the National Economic
Empowerment Development Strategy to transition Nigeria to a modern economy, which was
expected to deliver economic development that had hitherto eluded Nigeria. President Umaru
Yar’Adua when he took the reins of government in 2007, initiated the Vision 20:2020 which was
a bold dream of making Nigeria one of the 20 top economies in the world by year 2020. When
Yar’Adua died in 2010, he was succeeded in office by President Goodluck Jonathan, his
erstwhile Vice-President, whose development thrust was called The Transformation Agenda. The
coming of President Muhammadu Buhari in 2015 saw the adoption of the Economic Recovery
and Growth Plan (ERGP) as his administration’s economic development agenda, which aimed at
the restoration of “economic growth through the leveraging of the ingenuity and resilience of the
Nigerian people” (Nigeria, Ministry of Budget & National Planning, 2017).

The track traversed by Nigeria in her quest for economic development sketched above
clearly shows a country whose political instability has resulted in a constantly changing
economic development policy frame, with the end result that there is little or nothing to show for
all the wealth the country has garnered and squandered across the years. Among the factors that
have been identified to hinder the achievement of result-oriented economic development are the
lack of commitment of the political leadership to the pursuit of clearly stated policy objectives,
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institutionalized corruption at virtually every stratum of our national public life, poor
prioritization in the allocation of resources, a persisting culture of poor budget processes and
implementation, policy inconsistency and policy somersaults leading to a complete absence of
policy continuity that engenders a new start every few years, over-reliance on foreign doctrines,
and lack of coordination and harmonization of programmes and policies (Ibietan & Ekhoesuehi,
2013; Ikeanyibe, 2017; Ejeh & Orokpo, 2019; Uche, 2019).

The palpable and visual manifestations of underdevelopment in Nigeria, a country with an
abundance of human and natural resources, in the form of deepening poverty; food insecurity;
absence of social safety nets, especially for the vulnerable in society; collapsed infrastructures;
underperforming social sectors; an import-dependent economy that is dominated by and
dependent on crude oil sales as the revenue source; export of unprocessed raw materials; a poor
manufacturing and industrial base; a high level of insecurity which tends towards complete
social disarray; explosive population growth, and so on (International Peace Institute, 2009;
Akinyetun, 2016; Jack, Nkwocha & Boroh, 2016; Augustine, 2018), constitute clear evidence of
failed developmental efforts and suggest the urgent need for the adoption of an alternative
development paradigm. The SDGs provide this alternative model of development which
envisions the structuring of national development goals in the short and medium terms to drive
towards the targets provided in the SDGs which could then be tracked by the inbuilt indicators to
measure progress. This approach envisions a new attitude to budget formulation, implementation
and evaluation as well as a new governance culture that is constructed on equity and inclusivity
and which addresses the debilitating problem of corruption as no development paradigm, no
matter how progressive, would survive the gutting ferocity of unbridled corruption. The rest of
the paper now turns to the relevance of our universities in Nigeria’s quest for sustainable
development.

Universities and Societies in which They Are Embedded

The University, as a social institution, has a long history and tradition rooted in the intellectual
activities of Plato’s Academy in ancient Greece which may be equated to the first university in
Europe (Murphy, 2015). Although there were older centres of learning in Africa and Asia, such
as Al-Azhar University in Cairo, Egypt, founded in 970 AD (Times Literary Supplement,
2020),Sankore University in Timbuktu, Mali, founded in 989 AD (Khair, 2003), the University
of Bologna in Italy, founded in 1088 (University of Bologna, 2020), is regarded as the oldest
university in Europe that has been in continuous existence till today. A brief overview of the
evolution of universities has been given by Onyido (2018a) in his recent book on the Nigerian
university system; the main thrust of that overview is summarized here. The European medieval
university was branded by its teaching mission and Scholasticism (Scott, 2006; Onyido, 2018a),
the latter being a school of philosophy in the Middle Ages that engaged a critical method of
philosophical polemics which was based on the Catholic theistic paradigm. It was the German
model of the university that made research one of the cornerstones of the university enterprise
and sought a harmony between teaching and research, such that the mission of the university
became an “interplay of teaching and research” as the focus of European universities (Onyido,
2018). This mission of teaching and research was assimilated by American universities when
they came into being from the late 17" century. It was, however, the coming of the land grant (or
agricultural) universities in the United States by the 1862 Morrill Act that problem-solving and
engagement with the practical challenges facing society became part of the mission of
universities. Schuh (1986) conveys the essence of land grant universities as follows:
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The land grants (land grant universities) were created in response to
elitism and limited relevance of the (private) universities in this country.
They were to provide upper-level education for the masses — especially
in agriculture and the mechanical arts. In addition, land grant universities
were to generate new knowledge, apply it to the problems of society, and
extend that knowledge to others beyond academia. It was a tripartite
mission: teaching, research and extension. Every area of activity was to
be a legitimate subject of inquiry. The land grant concept was not
limited to agriculture and the mechanical arts. From medicine to music,
the resources of the land grant universities were to make significant
contributions to knowledge — and to its practical application.

The land grant concept, once implemented, triggered radical changes in the American higher
education and society, with many of the existing universities at the time, including Harvard,
integrating the essential principles of the Morrill Act into their institutional philosophy. Such was
the impact of this brand of higher education that Bloom, Hartley and Rosovsky (2004)
characterized land grant universities in the following words:

They (the land grant universities) epitomised the paradigm of the
institution of higher learning as a solver of local problems and a servant
of the people.

The land grant concept planted the seed of the public service mission of universities to
society by making available useful knowledge derived from research to the citizenry (Scott,
2006; Onyido, 2018a). This role of universities has placed them squarely as agents of societal
change (Parsons & Platt, 1973) which enabled their function to be visualized as one of
engagement, which presages mutual relationships with communities in which they are embedded
(Ward, 2003; Scott, 2006). This role of engagement of universities in their host communities has
been represented diagrammatically as Figure 2, which pertains to the situation in which the
university system-society relationship is ideal (Onyido, 2018; Onyido, 2019). In this diagram,
engagement of universities with society makes them aware of the challenges which face the
communities. These problems are investigated by the universities in the research conducted in
their laboratories. Knowledge and innovation resulting from research, along with manpower
trained by the universities, are exported to society and the latter applied to problems identified
earlier.

14
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Figure 2: A diagram in which the university system-society relationship is ideal and productive.
The universities in the system produce manpower and generate ideas, knowledge and
innovation which are utilized to drive development in society (Source: Onyido, 2019).

The idea that universities are elitist institutions which are detached from their societies is no
longer a realistic one; any vestige of such an anachronistic and wasteful concept must be done
away with entirely. This is because it is now widely recognized that universities have
indispensable roles to play in societal transformation through the skilled manpower, they
produce the teaching and training they offer, the new knowledge and innovation they generate
through research, and their commitment to community service through engagement (Onyido,
2018a). Sachs (2008) articulated the following innate fundamental strengths which set
universities apart as unique institutions:

e Aggregation of scientific enterprise

e Possession of the long view

e Ability to maintain an unbiased position

e Imbued with a mission of service to society

These characteristics of universities, according to Sachs (2008), coupled with the fact that
they generate knowledge and innovation through research, place universities at a vantage,
unassailable position for promoting sustainable development in societies in which they are
embedded. Unfortunately, governments at the different levels in Nigeria in their quest for
development have not partnered with their universities, apparently because many of our
politicians either lack an appreciation of the capacity of universities as agents of societal
transformation or because they are indifferent to the fortunes of these institutions. Either way,
not giving universities the recognition, attention and resources they deserve and need in order to
fulfil their obligations to society is a factor which will continue to stymie efforts at development.
The heavy toll this exacts from society has been described in the following words (Onyido,
2018a):

Societies that fully understand the nature of universities and wholly
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appreciate their innate capacity to serve civilization have ensured that
their universities run well and are equipped with all they need, human
and material, to enrich the social order.... There is no country where
government plays an absentee role in the development of its universities
and the furtherance of research conducted in them that will ever hope to
develop economically. Such a country, like Nigeria, will be condemned
to consuming products and services for modern living developed in
societies which take their universities seriously.

On the other hand, university leaders, both at the level of policy and management have also
hardly orientated their universities to play the role they should play to catalyze development
(Onyido, 2013), while academic staff in these institutions do not see their roles beyond teaching
and research, research that is mainly tied to career progression. Until this chasm is bridged,
efforts at development will only amount to throwing money at problems which achieves little or
nothing because the fundamental element of applicable knowledge and innovation for
development which universities produce is missing.

The Knowledge Society, Universities and Economic Progress
The 21 century has been characterized as a knowledge society. In its 2005 landmark document,
Towards Knowledge Societies, the United Nations Educational, Scientific and Cultural
Organization, UNESCO (2005) described knowledge societies in terms of their capabilities and
ultimate objective as follows:
Knowledge societies are about capabilities to identify, produce, process,
transform, disseminate and use information for human development.

We can see from the description given above that the objective pursued by knowledge
societies is human development. A more accessible definition of a knowledge society is that
given by the Library and Information Science Network (2013):

The term knowledge society refers to a society in which the creation,
dissemination, and utilization of information and knowledge has
become the most important factor of production. In such a society,
knowledge assets are the most powerful producer of wealth, side-lining
the importance of land, the volume of labour, and physical or financial
capital.... It values human capital as the prime input to production and
innovation.

It must be pointed out here that there is still some ambiguity in the definition of a knowledge
society, evident from the interchanged use of knowledge and information society as well as
knowledge economy in the literature on development. For our purpose, however, it is sufficient
to understand the fact that the world in which we now live is driven by knowledge and those
societies within the global context which produce applicable knowledge and innovation in the
quantities, quality and in a timely fashion to solve their problems will be able to produce or be
economically viable to purchase goods and services necessary for modern life (Onyido, 2018).

There are two important functional elements of the knowledge society which need to be
considered at this point. The first is the national innovation system (NIS) which generates
knowledge and innovation and feeds industries with competitive technologies that boost
economic development (Sachs, 2015), through a complex interplay of its components as shown
in Figure 3, which also illustrates the linkages involved and includes enterprises (industries and
businesses), universities and government research institutes. Clearly, the educational system, in
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which universities are vital members and participants, plays a critical role in the NIS. The NIS is
a conceptual framework that explains the dynamics of innovation, which is centred on the
interaction of several agents at the national level — government, firms, universities and public
research centres, funding agencies, etc. This approach emphasizes the fact that flows of
technologies and information among people, enterprises and institutions are key to the innovative
process (OECD, 1997).

National System of Innovation
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.| regulatory context —
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infrastructures
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training system
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Firms"®

capabilities
& networks

', Other Science
i research —— o e
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Figure 3: An illustration of the National Innovation System. Source: OECD (1997).

[ National innovation capacity ]

Universities are very important members of the NIS because of the research they conduct, the
skilled workforce they produce and the teachers they train who, in turn, train the workforce, and
the help they offer in identifying and solving local problems (Sachs, 2015) through their
engagement with society. They are key knowledge centres preoccupied with the generation,
processing, sharing, dissemination and transmission of knowledge. This important function of
universities places them at the core of society in which the knowledge they produce is deployed
for positive change (Onyido, 2018b). Across time, the knowledge and innovation which
universities produce have been utilized to meet economic needs. It is the lack of appreciation of
the role of universities in particular and the NIS in general in driving technological advances and
economic development that is at the root of governments not funding universities properly to
acquire the tools needed for their roles in society.

The second element of knowledge societies which facilitates their roles in economic
development is the existence of epistemic or knowledge communities. The following quote from
Sachs (2015) will serve to define the term and relate it to our objective in this paper, that of
defining a role for universities in sustainable development:

Epistemic communities are networks of expertise, knowledge and
practice around specific challenges like growing food, fighting diseases,
or designing and implementing city plans. When goals are set, those
communities of knowledge and practice come together to recommend
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practical ways to achieve results. | have watched how the goal to fight
malaria, for example, has helped to organize and mobilize the world’s
leading malarialogists. As a group, these experts recommended practical
steps to fight the disease, and those recommendations have worked. The
role of the epistemic community is extremely important, because
governments by themselves do not have the expertise that exists to

guide action. The expert-knowledge communities can make critical
recommendations of what actually to do....

In this context, the approach in universities the world over is to form multidisciplinary
groups within and across groups of universities to execute research, especially applied or
adaptive research, that is geared towards problem-solving, is clear evidence that our universities
have the potential of marshalling epistemic communities with requisite expertise to tackle the
problems of sustainable development.

To summarize, the fact that universities are part of the NIS and that epistemic communities
are inherent in universities and other institutions which are ecosystems for expert-knowledge,
sets out a clear role for, and beckons on, the involvement of universities and the experts who
reside and function in them in problem-solving research geared towards producing knowledge
and innovation for tackling the challenges of sustainable development as articulated in the SDGs.

The Role of Universities in Nigeria’s Pursuit of the Sustainable Development Goals

From the foregoing, it is clear that Nigeria’s universities have an indispensable catalytic role to
play in her quest for sustainable development. This is because, historically, service to and
engagement with society has become one of the strong pillars of the institutional mandate of
universities, which are part of the ecosystem of the knowledge society. The problems of
sustainable development being complex and involving issues which cut across several disciplines
require knowledge and innovation that is produced by research and development efforts in a
multidisciplinary setting. Such problems call for inputs from the NIS which are operationalized
by epistemic communities, mostly resident in universities which are, in turn, part of the NIS. For
example, solving the health problem of eradicating malaria requires input from parasitologists
who have knowledge about the lifecycle of the parasite that causes the disease, entomologists
who are experts in the biology of the mosquito vector of the parasite, physicians who lead the
charge for designing the best clinical practice to treat the disease, including the drug resistant
variants, pharmaceutical scientists who develop the drugs and drug industrialists concerned with
the manufacture of the drugs, chemicals who synthesize insecticides and chemical engineers who
lead chemical companies to manufacture the insecticides, researchers who conceptualized the
idea of insecticide-treated bed nets, health economists who are concerned with costs and
obtaining multilateral financing for access to insecticide-treated bed nets by poor countries, etc.,
such a complex conglomerate of experts that recommended practical steps to fight the disease
(Sachs, 2015)! Similar examples can be cited for the involvement of epistemic communities in
designing the pathways to food security, poverty alleviation, access to clean water and good
sanitation, etc., which are goals in the 2015-30 sustainable development agenda.

Although Nigerian universities have over the years been substantially devitalized mainly by
poor funding and neglect by their government proprietors, the required culture of
multidisciplinary research is ingrained in them and there is no shortage of experts in them who
can form goal-specific epistemic communities which can then be challenged with the design of
pathways for solving SDG-specific problems. Strategies for revitalizing Nigerian universities
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have been canvassed elsewhere (Onyido, 2018a). Besides, universities are located in towns and
cities where they are surrounded by communities. Universities, using their staff and students, can
lead the charge in identifying sustainable development challenges at different levels of
complexity in their immediate catchment communities and fashioning out pathways for their
solution, using the research input and output of their undergraduate and postgraduate students,
depending on the complexity of the problems involved.

From the information available in the public domain, the sustainable development challenges
facing Nigeria today may be articulated to include the following, which are complex in scope
and multi-sectoral in nature (Onyido, 2018Db):

e Environmental degradation and ecological disasters in several areas of the country,
including crude oil pollution, erosion, and desertification, resulting from natural causes
and anthropogenic activities
Climate change and its socio-economic consequences
Extreme poverty and food insecurity
Ineffective and dysfunctional educational system
Low penetration of and poor access to technology
Inadequate healthcare regimes and the attendant low life expectancy and high infant and
maternal mortality rates
Dangerously high unemployment rates within the context of a frightening youth bulge
Spiralling growth in population
Absence of social and economic safety nets for vulnerable groups in society
Gender biases and socio-economic exclusion
Energy poverty in the context of a high carbon footprint resulting from using petroleum-
based sources

e Governance and institutional failures, with predatory politics and pervasive corruption

e A very high index of insecurity of lives and property and the accompanying social

disarray, etc.

A look at the portfolio of sustainable development challenges listed above would reveal that
these issues subsume a good number of the SDGs formulated by the United Nations. It therefore
follows that research in our universities that is aimed at providing pathways and mechanisms for
addressing these challenges is tantamount to driving towards the SDGs.

One of the major constraints to meaningful, problem-solving and adaptive research in the
Nigerian university system over the years has been the issue of poor funding. There has been
little or no funding for research geared towards solving local problems. Fortunately, the Tertiary
Education Trust Fund has recently introduced the National Research Fund which may be
accessed on a competitive basis, to finance research projects denominated by the SDGs, which
require significant infusion of resources because they are usually complex in nature. This
prospect of funding raises and highlights the importance of the ability of researchers in
conceptualizing and undertaking research projects that are developmental in nature, with a high
potential for solving practical problems. Where such capacity is lacking, capacity building in that
area as well as in the area of research grants prospecting would be a worthwhile investment to
improve the human capital component of our universities.

In addition to the points already made, there are additional requirements which Nigerian
universities must attend to in order to play their historically assigned catalytic role in Nigeria’s
pursuit of the SDGs. First, our universities must learn to practice sustainability in all facets of
their activities and operations. To be in the vanguard and champion the cause of sustainable
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development, universities must lead from the front and practice what they would preach to
others. They must learn to inject efficiency in their use of resources. For example, air-
conditioning is utilized indiscriminately on many university campuses, even in situations where
the natural flow of air could be deployed to cool classrooms and offices without cost. High
energy consumption electric bulbs are still in use on many campuses whereas low energy
consumption and cheaper alternatives are available in the market. In some universities, the
environment is abused, unkempt and unwelcoming. Natural vegetation is cleared without regard
to the habitat it provides for flora and fauna and without replacing removed vegetation in the
vicinity of the cleared land to serve as micro carbon sinks. In this way, little actions that
contribute to climate change and environmental degradation are initiated to have far reaching
cumulative effects later. The list is endless. As physicians, universities should first heal
themselves in order to become credible agents for sustainable development and the attainment of
the SDGs.

The second requirement is building consciousness of and sensitivity to sustainability and
sustainable development issues as well as mainstreaming sustainability and sustainable
development into the teaching, learning, research and outreach activities of our universities. As
much as possible, pedagogic examples should involve local examples and phenomena which are
recognizable to students. Student projects should be geared towards solving local problems,
especially in the catchment communities around the universities. In this way, students are drawn
into thinking about issues and challenges of development, with the ultimate emergence of a crop
of future leaders who have been ‘wired’ to think in terms of development. The benefits to society
for such an orientation of future leaders may not be easily quantified.

The third requirement would be for universities to install academic organs dedicated to
coordinating and streamlining institutional activities in sustainability and sustainable
development in the domains of teaching and training, research and outreach to society and for
constantly raising awareness and disseminating information on these issues on their campuses. In
this regard, the University of Ibadan and Nnamdi Azikiwe University have shown commendable
leadership in the Nigerian university landscape by creating Centres for Sustainable Development.
Other universities try to fulfil this role through other university organs such as the directorates or
institutes of research and development or extension centres or centres for rural development,
albeit in informal settings and using informal mechanisms. Sustainable development and
sustainability are at the core of the human and planetary survival. Since universities are at the
core of society, these issues should be given the priority they deserve; these issues should also
command priority in the hierarchy of institutional activities which should be reflected in
budgetary allocations to this domain of activity.

The fourth and final requirement is that Nigerian universities must network and collaborate
with each other in their commitment to sustainable development in order to benefit from the
economies of scale and the delocalization of experts such that, on occasion, a university in
location A can seamlessly make use of a particular expert who belongs to another university in
location B in the prosecution of a particular research project aimed at solving a sustainable
development problem in location A. Such synergies are accessible to Nigerian universities
through the agency of SDSN-Nigeria, such that universities which belong to that consortium are
enabled to share human assets without incurring prohibitive costs and without inflicting severe
disruptions to other university functions in the process. It is therefore important that universities
take the advantages that membership of SDSN-Nigeria offer which could include international
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collaboration at the levels of experts and their universities because the Nigerian consortium is a
member of the worldwide body, the UNSDSN.

Concluding Remarks

Visionary leadership by the political establishment of any country, as has been argued elsewhere
(Onyido, 2018a), is a prerequisite for enabling universities and the science they produce play
strategic roles in economic development and societal transformation. Such leadership has been
largely lacking in Nigeria, which is one of the major reasons responsible for Nigeria’s several
false starts in translating the huge potentials of human and material resources at her disposal into
better life for her people, in addition to the debilitating effects of extremely poor and predatory
political culture, policy instability and pervasive corruption. For Nigerian universities to play
vanguard roles in Nigeria’s attainment of the SDGs, these causative factors that have impeded
development must also be addressed at the level of university leadership. Universities, as
prominent members of the knowledge society and major contributors of epistemic communities
to the knowledge ecosystem need to assume their role in societal transformation by engaging in
research activities that seek practical answers to sustainable development challenges and thereby
play a vanguard function in Nigeria’s quest to attain the SDGs. To be able to do this, the
extrinsic factors of poor funding, neglect and lack of recognition of their role in society by
governments, which undermine the vitality and viability of universities, need to be addressed. In
the same vein, several intrinsic requirements — adoption of sustainability as a way of life and
sustainable development as an overarching institutional philosophy, the installation of dedicated
university organs to promote, coordinate and facilitate the mainstreaming of sustainability and
sustainable development in their teaching, research and outreach activities, and networking with
other universities in order to exploit the economies of scale, derived synergies and delocalization
of expertise — need to be addressed.
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Abstract

Social Corporate responsibility is a legitimate demand of the communities in which businesses
reside. As part of being socially responsible, many different business empires conduct social
programmes for their host communities. These include helping the youth acquire skills, offering
them employment and involving in scholarship schemes for the youth. The acceptable trend is
for community developments to be sustainable. In view of this, the developmental projects need
to be gender sensitive’, so as not to leave any gender (especially the female gender that has faced
a long-standing discrimination in the past) out of the social corporate responsibility programs.
This paper seeks to examine the need for the corporate bodies to involve the males and the
females equally in their corporate social responsibility programmes creating a healthy
developmental agenda which marginalizes nobody on account of sex. Using scholarly articles,
books, internet sources and the doctrinal methodology, the paper, not only makes a case for the
need in having gender mainstreaming in developmental strategies, but also creates a nexus
between Gender Equality, Corporate Social Responsibility, and Sustainable Development in the
host communities of the Oil Companies.

Introduction

Nigeria is one of the world’s largest producers of oil. In fact, it has been reported severally as the
largest oil producer in Africa and the eighth largest in the world which since the 1970s has
changed the economy of the Country (Igbara et al 2014). Consequent upon this, series of
legislations were made to regulate the exploration and exploitation of oil. In 1969 the principal
legislation regulating the Nigeria Qil Industry till today was made (Act 1969). Of the about fifty
pieces of legislations dealing with petroleum operations, the 1969 Petroleum Act and regulations
precisely the Regulation (Petroleum Drilling and production Regulations 1969) contained rights
and obligations of the holder of a mining lease, prospecting license, or oil pipeline license. These
are usually issued to prospective applicants upon fulfilment of the requirements provided in the
Regulations. These would compositely form a great part of the Corporate Social Responsibility
of the lease. Perhaps oil companies and other operations that pose environmental hazards should
be more agile and agreeable in performing social responsibility. The relationship between the oil
companies and some of their host communities to say the least, has not been so cordial in recent
years due to the expectations of the host communities with respect to the Corporate Social
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responsibilities, which they believe that the oil Companies are not performing well. This is
considering the amount of wealth the Companies have taken away from their communities.
There are still gross inequalities between the sexes in many communities, especially in access to
paid employment, gaps between men and women in the labour market and unequal division of
unpaid care and domestic work, and these remain barriers to the Sustainable Development Goals
aimed to build on existing achievements. Gender sensitivity builds parity ultimately to do away
with gender inequality, as gender equality is key to Sustainable Development; A development
that uses the resources for the present generation or consumers without jeopardizing the needs of
future generation. This paper still discusses the role of the Oil Companies, through their
Corporate Social Responsibilities in promoting Sustainable Development even if it is through
one of its Goals (2015). This will set the relevant community up in the World Agenda.

Conceptual Frame Work

Gender Parity/Equality

Without going in-depth onto the theories and analysis of feminism and social construct, gender
as used in this paper is construed to be the condition of being a male or a female, and considered
alongside sex both are being used interchangeably. In most parts of the world, gender
parity/equality has been established largely on paper but for many communities, this has been
eroded by some cultural/traditional practices all under the umbrella of ‘male preference’ which
have left the female gender with lesser social and legal status than the male gender (Anyogu
2015). Gender equality is the egalitarian situation where the sexes enjoy equal human rights,
opportunities, resources and benefits from development. This extends to equal visibility,
empowerment and participation of the sexes in all spheres of public and private life. This is
equally achieved when the sexes enjoy on equal footing, opportunities for the distribution of
power, influence and financial independence through work. The interests of both sexes in their
diversity are also to be taken into account for if half of the world’s population is relegated to the
duldrums in terms of their human rights, it becomes a concern for us all because no society can
develop-economically, politically, or socially- when half of its population is marginalized. We
must leave no one behind (World Economic Forum).

Gender Equality/parity, within the ambit of this paper refers to a situation where men,
boys, women and girls enjoy equal opportunity in all life’s endeavor. The importance of gender
equality is demonstrated by it being placed at the sterling No. three in the Millenium
development goals of the United Nations development programmes and at No 5 of the
Sustainable Development Goals (SDGs). It is also considered as an important point in the
Achievement of the remaining 17 goals of the SDGs. Gender equality means the presence of
gender considerations in all decision making programmes, attaching equally weight to male and
female considerations in terms of their rights in allocation of resources and socio-economic, and
cultural issues more especially in the area of “equality before the law”

Corporate Social Responsibility

Prior to now, all the Qil Licensees in Nigeria were expatriates, but even up till now 95% of the
holders are still expatriates; thus, the international oil companies dominate the Nigerian Oil
Industry. Consequent upon this, the principle of permanent sovereignty over natural resource
Instituted by the United Nations regulations (1969) was put in place. The principle of permanent
sovereignty over natural resources was made to protect the developing host Nations from acute
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exploitation by the international oil companies. The said Regulation (1969) provided to the effect

that

(@).  The international Oil Company should submit a detailed programme for the recruitment
and training of Nigerians to the ministry on the grant of the lease. Once the programme
has been approved, it can only be varied with the minister’s permission (26 and 28)

(b).  The international Oil Company or any holder of a mining lease or license should ensure
that within ten years from the grant of his lease, the number of Nigerians employed by
him in managerial, professional, and supervisory grades shall not be less than 75% of the
total number of persons employed by him in those grades. Also, the number of Nigerians
in any one such grade shall not be less than 60% of the total; and all skilled, semi-skilled
and unskilled workers are Nigerians (para. 37).

The Development Fund Act (2014) was made for the purposes of training Nigerians to
qualify as graduates, professionals, technicians and craftsmen in the field of engineering,
geology, science and management in the petroleum industry in Nigeria or abroad; and without
prejudice to the generality of the foregoing; the fund shall be utilized as follows:-

e To produce scholarships and bursary, wholly or partially in Universities, colleges,
institutions and in petroleum under takings in Nigeria or abroad,

e To maintain, supplement or subsidize such training or education as specified in
paragraph (a) of this Section

e To make suitable endorsements to faculties in Nigerian universities, colleges, or
institutions approved by the minister.

This forms the Legal frame work upon which the Oil Companies are to perform their
Corporate Social Responsibility. The Corporate Social Responsibility has emerged as an
initiative to develop host communities, through programmes to meet their needs. Since the needs
of the two parties differ substantially, the Oil Companies whose primary need is to make
financial profits, have a basic responsibility to assess the needs of the communities and provide
these needs within the framework of the law. This, they have to balance with the interest of the
shareholders. It is for the shareholders that the companies strive to make profits in their
Operations. They also have to contribute to the development of the environment within which
they live in and operate from (2014). Corporate Social Responsibility has not leant itself to an
easy definition, however a survey (2006) reported the commission of the European Communities
(CEC) definition as having the highest frequency count in the study. The definition which is
adopted in this paper says; CSR is “a concept whereby companies integrate Social environmental
concerns in their business operations and in their interaction with their stakeholders on a
voluntary basis”. The essence of this is that, while the companies struggle in their bid, to make
profit for their shareholders, they should also mind, the environmental issues connected with
their business and also the social and developmental concerns of the stakeholders (the host
communities). In fact, Amaewhule (1997) summarized the situation thus;

Social Responsibility is becoming an immutable corporate policy in many
Organizations all over the world. Just as people are expected to be good citizens
no less is expected of corporate bodies. A business and its external environment
coexist in a symbiotic relationship. An enabling environment is one of peace and
good neighborliness. In such an atmosphere, businesses can thrive and generate
profits. In turn, social responsibility requires that some of the profits be ploughed



Gender Parity and Corporate Social Responsibility in the Oil Industry ... R

back into the environment. That full circle helps maintain a social and
psychological harmony between a community and the oil companies that operate
within. It is a social Concept which tries to satisfy the expectation dynamics of the
stakeholder, and in this regard, the communities wherein the companies operate.
This satisfaction is seen in the performance of socio-economic activities in search
of equilibrium between the economy and the ecosystem. It ensures ethical practice
of business in economics development and welfare of the communities where
business is carried on

Sustainable Development

The dictionary meaning (Typhion Media 2010) is ‘to expand’ or bring out the potentialities,
capabilities etc. it also means to come to completeness. Taken together with ‘sustain’ which is
endure without yielding, to withstand, Sustainable development ordinarily would mean an
expansion, or coming to completeness or perfection which endures without vyielding.
Economically and internationally developed nations are rated as having two thousand dollars or
more per Capital Annual Incomes, and developing nations are those with less. It is construed
from this, that development whether social, technological, whether personal or group is rooted in
economic growth.

Sustainable Development is a development that is self-subsisting, maintained and can be kept
going. The issue of Sustainable development has been in world agenda but was given very keen
and special attention in 2015 when the United Nations met with World leaders and officially
declared the 17 sustainable development goals and 169 targets to be met by 2020 tagged the
global goal agenda 2030. The United Nations led process had its 193 member states and the
global society in its invocation. The resolution (internet source) is an inter-governmental
agreement acting as a post 2015 development agenda. It was also instituted as Option B or
alternative plan to Millennium Development Goals of 2000 which was supposed to be actualized
by the year 2015. The world commission on Environment created by the United Nations (UN
1983) later defined Sustainable development as “meeting the needs of the present without
compromising the ability of the future generations to meet their own needs”. The United Nations
also established a 30-member United Nations General Assembly working group to articulate on
the goals. Gender equality was articulated as Goal No. 5 making it consistent and prominent as it
was Goal No. 3 in the Millennium Development Goals, 2000. Sustainable development can be
conceptually broken into three parts namely environmental sustainability, economic, and Socio-
political Sustainability. It is an intersection between the environment, society and economy.

The Nexus
Here, it is sought to create a nexus between corporate responsibility on one side, and gender
equality and sustainable development on the other side.

Empowering women and promoting gender equality is crucial to accelerating sustainable
development, and ending all forms of discrimination against women and girls is not only a basic
human right, but it also has a multiplier effect across all other development areas (internet).
Those participating on global sustainable development agenda, would be wise to remember that
inclusive sustainable development can be realized only when all human rights- including gender
equality are protected, respected, and fulfilled. We all share a common zeal for our life and
endeavors in protecting our planet for our children and grandchildren, and ensuring the
development of a world where all people- regardless of their gender, race, religious and political
affiliations, and age have an equal opportunity to achieve their aspirations. The implication of
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not giving girls equal voices, choices and opportunities does not just affect their lives, but also
future of the planet. Climate change, greenhouse-gas effects will damage the natural system on
which life depends, and women are usually the most vulnerable to the impacts of unsustainable
practices with the attendant climate change. This is not just because most of them have no
independent income and no land rights, but are the custodians of domestic issues in their
families, and when the normal sources of these are disrupted or destroyed, women in their bid to
meet these duties, are forced to travel farther, spend long hours working for less rewards, and
taking life threatening risks and choices.

The issues raised above are of utmost relevance to the Oil Companies in the performance of
their Corporate Social Responsibilities. If they operate with such effort to protect our plant in
mind, the degradations will be minimal and women who are saddled with household challenges
of water, food and energy will not have periods of extreme hardship. If they would observe
gender parity/equality tenets in their Corporate Social Responsibility, women and girls who are
qualified would have equal opportunities to be recruited alongside the men. This will probably
leave lesser number of women to deal with the nexus of food, water and energy. The once in
employment can also employ the others to do this for them for payment. If the females are
considered equally with the males, for Scholarships, they have equal opportunities to fulfill their
dreams and attain their highest potentials possible. This will improve greatly the quality of life in
the entire Community. The gains of the respect for gender parity/equality by the Oil Companies
in their Corporate Social Responsibility can therefore never be over emphasized

Conclusion

It is said that when a woman gets educated, the whole world is educated, but educate a man, you
only educate an individual. If the Oil Companies grant scholarships to deserving candidates
regardless of sex, many of the females in the communities where they operate will have the
opportunity of being educated. This has a multiplier effect as educated women are known to be
the ones who would want their own daughters to be educated. Recruitment will also improve the
socio-economic situation in the community. If all the Oil Companies in different Communities
do this, many communities will also develop under this arrangement. The entire country will
benefit from this, and the feeling of being ripped off will be no more. This practice will set the
communities up for inclusion into the world agenda and the communities will no longer appear
to be shooting themselves in the leg and coming out to match with the rest of the Country and the
world at large.
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Abstract

The 2030 sustainability Agenda recognizes that, meeting environmental objectives is as vital as
meeting social and economic objectives. Despite Tobler’s First Law of Geography which states
that, ‘everything is related to everything else....; it remains unclear which are the mutual inter-
linkages among the SDGs making up the environmental pillar of sustainable development.
Hence, this research was conducted from internet-based literature sources to establish the inter-
linkages existing between SDG-15 (Life on Land) and the other environmental related SDGs.
The finding of this research indicates a mutual inter-linkage between SDG-15 and Zero Hunger
(2.2 and 2.4), Clean Water and Sanitation (6.3 and 6.6), Climate Action (13.1, 13.2 and 13.3) and
Life below Water (14.1). The outcomes of this present study are required to raise awareness
among relevant Nigerian stakeholders on the significance of implementing and monitoring the
environmental related SDGs.

Keywords: Inter-links of environmental related SDGs, the defunct MDGs, Nigeria, SDG-15

1. Introduction

Amongst all the Targets of the Sustainable Development Goals (SDGs), those related to a
sustainable use of natural resources are of particular importance since anthropogenic pressures
on the Earth’s resources are expected to rise in the future due to projected increase in human
population across the Globe. Countries are obliged to implement the 17 Sustainable
Development Goals and 169 Targets together with 232 Global Indicators (Figure 1) in such a
way as to leave no one behind.


mailto:ja.ogbodo@unizik.edu.ng

Evaluating the Inter-Links among the Environmental Related SDGs... [

169
Targets

232
Global Indicators

Measuring and Monitoring
Progress

Figure 1: Reporting progress of the SDGs using Indicators and Targets (Paganini et al., 2018)

Meanwhile, UNDP, (2012) opines that, all 17 SDGs are interconnected to one another.
However, the inter-linkages existing between SDG-15 (Life on Land) and other environmental
related SDGs, particularly, those brothering on the sustainable use of natural resources such as
SDG-2 (Zero Hunger), SDG-13 (Climate Action) and SDG-15 (Life in Water) have not been
proactively underscored and published in Nigeria. This research gap buttresses the findings of
(Allen, et al., 2018) that, there is an unclear understanding of the interplay among the 17 UN
SDGs, in many countries. Based on the foregoing, by analyzing the relationships among the 17
SDGs could ensure a more holistic and far-reaching effect on all determinations concerning the
SDGs. Therefore, it is imperative to understudy the relationships existing among the SDGs,
particularly, the interconnections among SDG targets relating to the sustainable use of natural
resources.

The overall aim of this research therefore, is to analyze the inter-links existing among the
environmental related SDGs towards delivering scientific and practical solutions that could
enhance policy setting, monitoring and reporting environmental dimension pillar of the SDGs in
Nigeria.

2. Methodology

The three pillars upon which the sustainable development goals rest-on, are: social, economic

and environmental dimensions (Figure 2).
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> Sustainable Development Goals Dimensions

DIMENSION
ECONOMIC
DIMENSION

ENVIRONMENTAL
DIMENSION

Figure 2: The three (3) dimension of SDGs (Nigeria-SDGs, 2017)

The ‘environmental dimension’ of SDGs is defined as the range of pressures, causality,
relationships, and dynamics related to natural resources and nature that potentially influence the
achievement of the SDGs (UN Environment / FLEDGE, 2018). To establish a link between
SDG-15 and the other environmental related SDGs in this present study, analyses are mainly
based on ‘the relationship component’ of the above definition on environmental dimension
through a desk research. According to Hague, (2020), a desk research includes analyzing data
from sources of information that do not involve a field survey. Hence, internet search was
adapted as highlighted in Winchester & Salji, (2016).

3. Differences and Similarities Between the defunct MDGs and the operational SDGs

Accordingly, there are some key similarities between the erstwhile MDGs and the current
SDGs. Two-thirds of the defunct MDGs were translated into the SDGs following the adoption in
2015 of the 2030 Agenda for Sustainable Development (South African SDGs, 2019). Table 2,
presents the overview of such MDG-related SDGs. Kumar, et al., (2016) and the Hunger Project
Global Advocacy, (2014) assert that, the Global 2030 Agenda is a continuation of the unfinished
business of MDGs.

Table 2: Overview of MDG-related SDGs
(modified from South African SDGs, 2019)

SDG Defination of the enironmental Formerly
Number related SDGs MDG

1 No poverty 1

2 Zero hunger 1

6 Clean water and sanitation 7

13 Climate Action 7

14 Life Below Water 7

15 Life on Land 7
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Therefore, it is apt to at this juncture, distinguish between MDGs and SDGs. Eleven (11)

clear differences between the defunct MDGs and SDGs are presented in Table 3.

Table 3: Eleven (11) Differences between defunct MDGs and the current SDGs [adapted from
Kumar, et al., (2016) and the Hunger Project Global Advocacy, (2014)]

SN

MDGs era (2000 — 2015)

SDGs era (2015 — 2030)

1.

2.

189 UN member countries ratified
the Millennium Development Goals.
MDGs had a focus on developing
countries with funding came from
rich countries. In other words, the
MDGs were in the context of “rich
donors aiding poor recipients.

The MDG targets for 2015 were set
to get us “half way” to the goal of
ending hunger and poverty, with
similar proportional goals in other
fields.

MDGs were focused with only 8
goals, 21 targets and 63 indicators.
MDGs implementation  largely
ignored the three pillars that are
crucial for the sustainable end of
hunger: empowering women,
mobilizing everyone, and partnering
with local government.

The MDGs were created through a
top-down process. Basically, the
MDGs were drawn up by a group of
experts in the basement of the UN
headquarters.

In the MDGs, the goals of Hunger
and Poverty were lumped together in
MDG-1, as if solving one would
solve the other.

The MDGs were largely envisioned
to be funded by aid flows — which
did not truly materialize.

Over the past 15 years, we’ve seen
that peaceful, reasonably well
governed countries prosper. After
2015, experts predict that the
majority of those in extreme poverty

193 member countries ratified the 2030 Global
Agenda on Sustainable Development.

All countries, developed or developing, are expected
to work towards achieving SDGs. That is, the SDGs
will then be a set of goals applicable to every
country.

The SDGs are designed to finish the job —to get to a
statistical “zero” on hunger, poverty, preventable
child deaths and other targets.

SDGs include 17 goals with 169 targets.

The SDGs address these critical elements much
more effectively, with far stronger gender goals,
people’s participation and government “at all

levels.” That is, leaving no one behind philosophy of
the SDGs.

SDGs evolved from a long and extensive
consultative process including 70 Open Working
Groups, Civil Society Organizations, thematic
consultations, country consultations, participation of
general public through face-to-face meetings and
online mechanisms and door to door survey.

The SDGs treat the issue of poverty separately from
Food and Nutrition Security.

The SDGs put sustainable, inclusive economic
development at the core of the strategy, and
highlight the ability of countries to address social
challenges largely through improving their own
revenue generating capabilities.

SDGs stress the need to uphold peace and justice for
sustainable development to be achieved.
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will live in conflict-affected states.
The inclusion of peace-building is
thus critical to the success of ending
hunger and poverty — vyet, this was
totally ignored in the MDGs.

10. | The MDGs did not highlight the | The SDGs target by 2020 to “increase significantly
need for monitoring, evaluation and | the availability of high-quality, timely and reliable
accountability data disaggregated by income, gender, age, race,
ethnicity, migratory status, disability, geographic
location and other characteristics relevant in national
contexts.

11. | The MDGs focused on quantity (e.g. | Through the SDGs, the world global community
high enrollment rates) only to see the | focuses on the quality of education — of learning —
quality of education decline in many | and the role of education towards achieving a
societies. sustainable world.

4. Framing the relevance of environmental dimension of the SDGs

Every country in the world strives to have a great economy. Meanwhile, an economically
great country has two basic laws of economics to contend with. The two laws in economics are
the law of demand and the law of supply. However, excessive demands for economic activities
can drastically reduce the environmental resources of any country and can further lead to the
scarcity of natural resources, thereby, resulting into social strife and environmental
consequences.

Furthermore, to achieve environmental sustainability, (Junker et al., 2015) recommended for
the integration of socio-economic development processes into conservation strategies as a means
of achieving sustainable environmental resource management (SERM) and further stated that,
SERM requires a deep understanding of the interactions between human activities and natural
processes. The foregoing assertion by Junker et al. makes a lot of sense because, natural
landscapes have become complex socio-ecological systems in which human-induced activities
and biophysical factors always interact across multiple scales.

Accordingly, natural environment, including biodiversity and ecosystem services, can
contribute to sustainable development. Sequel to the Brundtland Report on ‘Our Common
Future’ in 1987, environmental concerns were increasingly connected to opportunities and
challenges to development.

At the Rio+20 Conference in 2012, UN member States reaffirmed that “intrinsic value of
biological diversity, as well as the ecological, genetic, social, economic, scientific, educational,
cultural, recreational and aesthetic values of biological diversity and its critical role in
maintaining ecosystems that provide essential services, which are critical foundations for
sustainable development and human well-being” (WWHF, 2018). They also recognized “the
severity of global biodiversity loss and degradation of ecosystems (SDG-15)” and stressed the
negative impact that this situation has on food security and nutrition (SDG-2), access to water
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(SDG-6), health of the rural poor and people worldwide with regards to impacts of climate
change (SDG-13) and natural resources conservation (SDG-14 and SDG-15).

5. Inter-linking SDG-15 with the environmental related SDGs

Just as Tobler’s First Law of Geography states that ’everything is related to everything else.
But that, near things are more related than distant things’’(GIS Geography, 2020), this present
Section attempts to establish a link between SDG-15 to the other environmental related SDGs as
listed in the last paragraph of Section 4.

The core focus of SDG-15 is to “protect, restore and promote sustainable use of terrestrial
ecosystems, sustainably manage forests, combat desertification, and halt and reverse land
degradation and halt biodiversity loss” (UN, 2020). This Global Goal 15 aims at promoting
healthy ecosystems because; a healthy environment will play a critical role in achieving the 2030
Agenda for Sustainable Development with the imperative of ‘leaving no one behind’.
Biodiversity which is essential for all life on Earth, including human life, is one of the key
highlights in the definition of SDG-15.

One of the components of SDG-15 is ensuring biodiversity conservation. Biodiversity is a

cross-cutting issue of all dimensions of human well-being and so this goal is strongly linked to
all other SDGs. Therefore, sound ecological management is required, not just to prevent all
SDGs from being achieved at the same or a higher environmental cost than previously, but to
increase persistent and better-quality flows of ecosystem services to humanity (ICSU, ISSC,
2015). Hence, all SDGs are supposed to receive benefits from the protection, restoration and
promotion of sustainable use of terrestrial and freshwater ecosystems but are also threatened if
management for sustainability is not reached (ICSU, ISSC, 2015).

5.1. Inter-linking SDG-15 (Life on Land) with SDG-2 (Zero Hunger)

Biodiversity provides the essential resources and ecosystem services that directly support a
range of economic activities, such as agriculture, agroforestry and aquaculture (fisheries),
thereby contributing to achieving SDG-2 (Zero Hunger). Target 15.3 under SDG-15 provides
that we should combat desertification to restore land and soils affected by floods and droughts.
Thus, Target 15.3 is directly linked to SDG-2.5 because, through an increase in the restoration of
degraded land and soil can support food systems and enhance resilience in food production
thereby boosting nutrition security among communities living in both desertification and flood
prone areas of Nigeria.

In a nutshell therefore, Target 15.3 (SDG-15) supports the realization of Targets 2.2 (end
hunger and malnutrition) and 2.4 (“’by 2030, ensure sustainable food production systems and
implement resilient agricultural practices that increase productivity and production, that help
maintain ecosystems, that strengthen capacity for adaptation to climate change, extreme weather,
drought, flooding and other disasters and that progressively improve land and soil quality’’)
(Ivanova, et al., 2016).

5.2. Inter-linking SDG-15 (Life on Land) with SDG-6 (Clean Water and Sanitation)

Water is inextricably linked to the sustainable development. The sixth Sustainable
Development Goal (SDG-6) is not all about drinking water, sanitation and hygiene; it also
considers the availability of clean water. The loss of access to clean water, and the pollution of
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water sources, is partially due to deforestation (i.e., conversion of forest cover to other landcover
types). Forests play an important role in producing and regulating freshwater flows, and forested
watersheds are essential for sustaining freshwater supply. Therefore, SDG-6 (water) and SDG-15
(life on land) explicitly acknowledge the linkages between water and forests. According to
UNFAO, (2018), water and forests are interdependent: For example, forests play an important
role in producing and regulating temperature and freshwater flows as they intercept sunlight and
regulate temperature, retain water in the forest ecosystem and reduce floods. Moreover, forested
watersheds are essential for sustaining freshwater supply. Ellison et al., (2017) highlights some
interrelations existing between forest and water as follows:

i.  Through evapotranspiration, trees recharge atmospheric moisture, contributing to rainfall

locally and in distant locations;

ii.  Cooling is explicitly entrenched in the capacity of trees to capture and redistribute the
sun’s energy;

iii.  Microbial flora and biogenic volatile organic compounds from trees can directly promote
rainfall;

iv.  Trees enhance soil infiltration and, under suitable conditions, improve groundwater
recharge;

v.  Precipitation filtered through forested watersheds purifies both ground and surface water.

Based on the foregoing, it can be explained that, forest cover has been directly linked to
drinking water treatment costs, so the more forested a watershed, the lower the cost to treat that
water for drinking. This is because; clean water depends on healthy forests (Ellison, 2018).
Forests are capable of filtering sediments and other pollutants from the water in the soil before it
reaches a water source, such as a stream, lake or river. In addition, forested watersheds improve
water quality and protect water supply. Having a buffer of forest trees sorrounding streams and
riverbanks can provide more services than just filtering the polluted water, the trees can also help
prevent eroded soil sediments from reaching the water bodies downstream, thereby, helping to
recharge the water table by allowing water to enter the ground.

Therefore, there are strong links between SDG-15 and SDG-6. SDG 15.1 (ensure the
conservation, restoration and sustainable use of terrestrial and inland freshwater ecosystems) and
SDG 6.6 (protect and restore water related ecosystems) can vice versa, support each other to
actualizing their targeted objectives. Consequently, Target 6.3 (improve water quality by
reducing pollution) can lead to achieving Target 15.5 which bothers on reducing degradation of
natural habitats to prevent extinction of species).

5.3. Connecting SDG-15 (Life on Land) with SDG-13 (Climate Action)

Climate change is the contemporary largest environmental threat to sustainable development,
especially, as it is said to greatly impacts on poorest and the most vulnerable communities in the
world, the most. No doubt, such could be the reason as why the thirteenth Sustainable
Development Goal (SDG-13) was adopted by the member countries of the United Nations. SDG-
13 calls for urgent actions to combating all forms of climate change related problems. SDG-13
reflects the Paris Agreement adopted during the 21st Conference of the Parties (COP-21) where,
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in 2015, Parties to the United Nations Framework Convention on Climate Change (UNFCCC)
agreed to action to hold the increase in the global average temperature to well below 2 °C above
pre-industrial levels, and strive to limit the temperature increase to 1.5 °C above pre-industrial
levels (United Nations, 2015). SDG-13 has mutual relationship with the realization of SDG-15.
Target 13.1 (i.e., strengthen resilience and adaptive capacity to climate-related hazards and
natural disasters in all countries) has direct link to achieving SDG 15.1 (ensure the conservation,
restoration and sustainable use of terrestrial and inland freshwater ecosystems). Consequently,
SDG-15.9 (i.e., by 2020, integrate ecosystem and biodiversity values into national and local
planning, development processes, poverty reduction strategies and accounts) support the
implantation of SDG-13.2 (Integrate climate change measures into national policies, strategies
and planning). Lastly, SDG-13.3 (Improve education, awareness-raising and human and
institutional capacity on climate change mitigation, adaptation, impact reduction and early
warning) correlates with the SDG-15.b (UNSD, 2020) which states as follows: ‘’mobilize
significant resources from all sources and at all levels to finance sustainable forest management
and provide adequate incentives to developing countries to advance such management, including
for conservation and reforestation’’.
5.4.  Linking SDG-15 (Life on Land) with SDG-14 (Life below Water)

The Sustainable Development Goal number 14 otherwise known as ‘Life below Water’, aims
to protect and ensure the sustainable use of oceans, seas and marine resources for sustainable
development. This includes the reduction of marine pollution and the impacts of ocean
acidification, the ending of overfishing and the conservation of marine and coastal areas and
ecosystems. SDG 14 has strong interdependencies with a broad range of other SDGs, as oceans
sustain coastal economies and livelihoods and contribute to food production, while at the same
time function as a sink for land-and sea-based pollution (ICSU, ISSC, 2015).

There is a synergy between SDG-15 and SDG-14, as actions to promote terrestrial ecosystem
protections could undermine the status of marine ecosystems. For example, an action to reduce
illegal trafficking of protected terrestrial wildlife fauna and flora species could lead to increased
pressure on marine species. Also, management of terrestrial ecosystems (SDG-15.5) may
increase or reduce pollution loads to oceans (SDG-14.1). Similarly, the status of coastal and
marine ecosystems impacts terrestrial ecosystems through provision of habitat and enhance
terrestrial biodiversity (Blanc & Freire, 2017). Therefore, protection of coastal areas has great
benefits for terrestrial ecosystems. Figure 3 summaries the inter-linkages that exist among the
Targets of the environmental related SDGs.
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Figure 3: Inter-linkages between Targets of SDG-15 and other environmental related SDGs

6. Concluding remarks

In this chapter, the environmental SDGs have been examined to determine the interaction
between them. One of the findings indicates a synergy between SDG-15 and SDG-14, such that,
an action aims at promoting terrestrial ecosystem protections could undermine the status of
marine ecosystems. In other words, an action to reduce illegal trafficking of protected terrestrial
wildlife fauna and flora species could lead to increased pressure on marine species. In
conclusion, there are mutual relationships existing between SDG 15 and SDGs (2.2 and 2.4);
SDG 15 and (6.6 and 6.3), SDG 15 and (13.1, 13.2, 13.3) and SDG 15 and (14.1) Targets. The
outcomes of this present study are required to raise awareness among relevant Nigerian
stakeholders on the significance of implementing and monitoring the environmental related
SDGs towards achieving the desired global sustainable development goals in Nigeria by 2030.
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Abstract

In the days of old, climate change sounded like a distant drum to many people in most Nigerian
rural communities. In other words, people in decades past, used to think that: ‘climate change
phenomena’ were only occurring in distant lands, particularly in developed nations. Nowadays,
the negative effects of climate change are signposted everywhere for everyone who cares to look,
to see. The increase in the frequency and intensity of floods, the prolonged and scorching nature
of the sun and accompanying heat waves, the short spell of rainfall are all signs of the present
dangers, posed by a changing climate. With upsurges of the above-mentioned consequences,
many communities have come to the understanding that climate change phenomena are not hoax.
They are real! Therefore, any community that ignores climate change does so at its own risk,
heavy risk. It has become more imperative than ever, that the consequences of climate change
and various efforts to mitigate them are properly communicated to the people through articulated
and sustained awareness creation campaigns. What is better positioned for public awareness
creation than the Mass Media? This article therefore, critically underscores the pros-and-cons of
the Mass Media as a veritable tool for climate change education in rural communities.

Introduction

I recently visited my mother in our village, Orokam. Orokam is in Ogbadibo Local Government
Area of Benue State in Nigeria. After spending time with her, savouring her uniquely delicious
meal and motherly blessings, | decided to pay homage to our Clan Head, the Omneje of Oko,
Chief Abah Onoja, who happens to be a childhood friend. After an hour or so with him, | was
ready to leave, so | requested him to give me some bush-meat to take back to the city. By that
request, | inadvertently launched him into a lengthy session of lamentations over how things
have gone wrong in the community. | sat in his modest palace as he told me, almost in tears, how
hunters no longer find games in the bush to hunt, hence could not give him his due share; how
the Enumabia Spring had dried off; how the rains had become too sparse; how the soil no longer
brings forth good yield for farmers. He went on and on blaming the gods of the land and enemies
of the community for being responsible for his people’s predicament! All my attempts to make
him realise that, all he had complained of were symptoms of climate change and not peculiar to
his community, fell on deaf ears. Sadly, Chief Onoja is not the only one who shares this line of
thinking. Based on ignorance, many people are yet to come to terms with the reality of climate
change; how they contribute individually to escalating the problem; and what modern efforts
they can adapt to mitigate its impacts.
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What is climate change?

As a phenomenon with a life of its own, climate change enjoys varying definitions to suit the
mode it takes at each turn. In its ordinary term, climate change should mean any variation in the
components that make up the climate: temperature, rainfall, wind, etc. If in short, limited spell,
the change will not be considered as a serious threat. Unfortunately, from the middle of the 20"
century, climate change became more lasting, wider in scope and dangerous, spreading disasters
of great proportions in its wake; such that more definitions have come up to properly capture the
contemporary environmental scenario.

According to one of the definitions by WIRED (2018), “Climate change is the catch-all term
for the shift in worldwide weather phenomena associated with an increase in global average
temperatures; while this temperature increase is more specifically referred to as global warming.
Climate change is the term currently favoured by science communicators, as it explicitly includes
not only Earth’s increasing global average temperature, but also the climate effects caused by
this increase”.

In another definition, Wikipedia (2018) sees climate change as “the variation in the Earth’s
greenhouse or regional climates over time. It describes changes in the variability or average state
of the atmosphere or average weather-over time scales, ranging from decades to millions of
years. In recent usage, especially in the context of environmental policy, the term “climate
change” is often used to refer only to the on-going changes in modern climate, including the
average rise in surface temperature known as global warming”.

To reduce it to the layman’s language, climate change (more encompassing than global
warming) is the phenomenon that encapsulates long term changes in our climate. Whether the
change is caused by human actions such as greenhouse gas emissions, deforestation and
pollution of all kinds; the dynamic activities within the bowel of the earth such as earthquakes,
volcanic eruptions and the like; or extraneous factors, it is real and has far-reaching
consequences for human, animal and plant lives.

The negative effects of climate change, and specifically global warming, are signposted
everywhere for everyone who cares to look, to see. The increase in the frequency and intensity of
floods, the prolonged and scorching nature of the sun and accompanying heat wave, the short
spell of rainfall are all signs of the present danger. What of the attendant depletion in the ozone
layer, the drying up of natural sources of water and the threat of famine due to poor yields from
farms? What of the ugly clashes between herdsmen and crop farmers which is arguably driven
by climate change occurrences that forced pastoralists to migrate from their homes to other lands
in search of greener pastures for their herds? More clashes are bound to continue and with
greater ferocity because, as the scourging impacts of desertification in the Sahel region continue
unabated, many herdsmen will be compelled to migrate into relatively greener regions, in search
of nutritive forages for their cattle to graze on.

Unfortunately, as a result of their activities, humans are accused of being largely responsible
for most of the changes in our climate, especially global warming. “Life on earth is dependent on
an atmospheric “greenhouse”-a layer of gasses, primarily water vapour, in the lower atmosphere
that traps heat from the sun as it is reflected back from the earth, radiating it back and keeping
our planet at a temperature capable of supporting it. But human activity is currently generating
an excess of long-lived greenhouse gasses that-unlike water vapour-don’t dissipate in response to
temperature increases, resulting in a continuing build-up of heat.” WIRED (2018). Now, if
human activity is responsible for the greater percentage of climate change, then it is possible that
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with properly coordinated collaborative actions, such harmful activities can be reduced and the
impact of the change on people and environment, in turn, mitigated.

Owing to the magnitude of the danger posed by climate change to the global community,
various countries and organisations have taken, and are taking different actions towards either
mitigating the impact of the change or adapting to it. Midwifed by the United Nations
Environment Programme (UNEP), several international conferences and conventions have been
held on climate change and several agreements and protocols have been ratified by member
nations. Examples of international environmental actions include: the Kyoto Protocol or
agreement among industrialised nations, placing mandatory limits on greenhouse gas emissions;
the Montreal Protocol on substances that deplete the ozone layer, and the Paris Agreement on
greenhouse gas emissions, mitigation, adaptation and financing with a 2020 target.
Unfortunately, positive impacts from the implementations of the international environmental
actions are not too seriously felt in numerous rural communities, especially in developing
countries.

Nigeria for instance, is a signatory to several Multi-lateral Environmental Agreements
(MEAs) and has a Directorate of Climate Change in the Federal Ministry of Environment, which
is charged with the responsibility of driving the national action plan on climate change.
Information gleaned from the Directorate’s online platform, http://climatechange.gov.ng/# shows
that the Federal Government has structured operational policies that promote Green and Resilient
Cities, Climate Smart Agriculture, Reduction of Gas Flaring, and Low Carbon Electrification,
among other interventions. Non-governmental organisations, civil society groups and private
bodies interested in climate change mitigation are also involved in one form of climate-smart
interventions or the other in Nigeria.

The question however is: how much of these policy thrusts or implementation strategies
aimed at mitigating in our country, are in the public domain? Stretched further, how many
ordinary Nigerians in the various communities, particularly the rural areas, know about
government policies and intervention actions on climate change; and can easily relate with them?
Answers to these questions are not far-fetched. Many are ignorant of what climate change is all
about; let alone their impacts, and efforts to mitigate such impacts! The poor, vulnerable groups
in communities are barely informed of the huge threats which climate change poses to them. If a
community that depends solely on agriculture is not properly informed about climate change and
its impacts on the weather, soil, temperature, etc., the farmers will not be able to properly adapt
in a manner to avoid the negative effects on farm produce and thus, cannot possibly be alerted
and prepared against any impending famine. In the same way, a riverine community that is not
well informed about the effect of climate change on the water level and quality, may in
ignorance, continue to do things the same old way and thus, not getting the expected results from
their fishing or aquaculture activities. This assertion is much confirmed by Abaje, et al., (2016)
in a research they conducted on the impacts of climate change and adaptation strategies in some
communities of Kaduna State. The research concluded that awareness creation and sustained
education of the people are fundamental to the effective climate change mitigation and
adaptations in rural communities. And | agree no less. This is where the Mass Media come in.

How the Mass Media can promote climate change education in rural communities

The Media are accorded the status of Fourth Estate of the Realm not just for the fun of it but in
recognition of the large sphere of influence it exerts on public opinion formation on a whole
range of issues. Over time, the Media have shaped government policies, pointed the public
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towards specific directions and actions, and become indispensible in the society. It goes without
saying that the Mass Media have a huge base, capacity and reach, to drive any campaign
successfully to its logical conclusion, ceteris paribus. From the traditional Media (newspaper,
radio, television, films) to the new Media, otherwise popularly known as Social Media (i.e.,
Facebook, WhatsApp, Instagram, Twitter, etc.), the Mass Media provide the best option for
pushing messages on climate change mitigation and adaptations, for the realisation of desired
results. This is largely because the Mass Media, taken together, can reach everywhere and
everyone, in addition to a reasonably high level of public acceptability and believability. Apart
from that, driving such messages will come very easy to the Media because informing and
educating the people form part of their traditional roles. This foregoing expression is in
agreement with the finding of Elaigwu, (2005, p.64): “very often the un-politicised Masses look
up to the Media to champion their interests, such areas as environmental sanitation, roads, water
and electric power supply, health services and other basic necessities of life. In community
development efforts the Media are looked up to as great effort-mobilising agencies”.

Talking specifically about the coverage of issues relating to science and the environment, the
Mass Media are also on ground. According to Boykoff and Roberts (2007), the Mass Media
stand out as one of those communication approaches that have influenced public understanding
and action about science. Boykoff and Roberts further states “Mass Media representational
practices have broadly affected translations between science and policy and have shaped
perceptions about various issues of environment, technology and risk”; and the authors
concluded: “there have been many studies over the last two decades that have examined how
Mass Media have covered a range of environmental issues”. Indeed, Mass Media coverage or
information dissemination on climate change is already doing so much to point individuals,
groups and the international community towards taking actions to mitigate the challenge.
Equally, Indira, (2014) opined some central roles of the Mass Media in public awareness creation
on climate change mitigation and adaptation. The author acknowledged that the Media set
agenda on issues relating to the subject matter and also spread information on how to effectively
mitigate the impact through the reduction of the spread of greenhouse emissions.

However, in this present dispensation, and without prejudice to past efforts, how can the
Mass Media be of greater benefit to climate change mitigation actions in rural communities?
Within this context, this present paper highlights the following five (5) viewpoints:

Constitution of dedicated desks and specialised programmes: To start with, all Media
organisations that do not already have a specialised desk dedicated to climate change and
issues related thereto, should set-up one as a matter of urgency. Such desk should be manned
by competent personnel, with constant training opportunities that can enhance their
capabilities on climate change reporting and communication in the face of emerging
scenarios and innovations on the subject matter. In the same vein, radio and television
stations could create special programmes for addressing climate change issues in addition to
the normal news reports. The broadcast stations could host guests who are well informed
about the issues surrounding climate change, global warming, depletion of the ozone layer,
the impacts on the people and what is being done in form of mitigation. Listening to such
guests, greater awareness would have been created in communities.

Quialitative content scoping and consistent editorial: Following from the constitution of
the specialised climate change desk, attention should be given to content scope, quality and
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precision. The content churned out by the desk should be designed to address specific climate
change mitigation actions and directed to specific targets. For instance, a newspaper could, in
addition to the regular news reportage of climate issues, dedicate a special page to the subject
matter where special features can appear. In addition, information on weather forecast,
rainfall indices and impending threats of natural disasters should be timely and regularly
conveyed to affected communities through newspaper reports and features; radio and
television reports, features and interviews, with snippets repeatedly posted on the Social
Media. In communities where tree planting campaign has long become a mere ritual without
any concrete result, fresh Media campaigns in that regard must also contain assurances that
there is a new thinking and it is not business as usual. The various Social Media platforms
can also be effectively used to pass climate change intervention messages to the people,
especially considering that many people; the youth in particular, are hooked to the internet
24/7.

Participatory broadcasting: For agrarian communities, when there is a public intervention
relating to adoption of new farm inputs such as fertilizer, seedlings and planting technologies
that can withstand the change in weather and lead to high crop yield, the Media should be
kept in the loop in helping to disseminate the information and the associated best practices.
For wider acceptability in rural communities, climate change related programmes and jingles
can be produced by radio stations in local languages and pidgin (i.e., Nigerian English)
depending on which is more applicable and capable of producing the desired results. Where
the activities of the people contribute to climate change, efforts targeted at making them
change their behaviour pattern can also be communicated to them using the Mass Media. For
instance, in some communities, the people have a penchant for blocking drainages or
building on water channels, thereby frustrating the free flow of water, which in turn causes
erosion and floods. In yet other communities, the leaders connive with timber merchants and
sell off trees in community forests for logging and in the process render such forestlands
bare. Uncontrolled logging destroys medicinal plants and homes to many bush animals
(games). Therefore, intervention programmes or campaign messages from government or
non-governmental organizations that are aimed at discouraging unwholesome environmental
degradation practices can be packaged and disseminated through the Mass Media. The locals
should be involved in the packaging of the jingles and programmes to make it participatory.

Face to Face community engagements: Mass Media professionals can also organise town
hall meetings, debates and other forms of awareness campaigns on specific climate change
mitigation actions in communities. By taking such steps and getting the people directly
involved in owning those programmes, the messages will go down better and faster. More
specifically, those running intervention or mitigation programmes should understand that it is
critical to partner with Media organisations. Through such partnership, interventions or
mitigation efforts can be packaged in a manner that the Media can easily buy into them and
disseminate to the people. For instance, if a mitigation action is targeted at discouraging
indiscriminate felling of trees, bush burning for bush-meat, and illegal excavation of sand at
riverbanks, partnership should evolve a comprehensive and inclusive awareness campaign
towards encouraging community tree planting, rearing of grasscutters, reclamation of
excavated sites, respectively. This way the people can buy-into any special interventions and
become partners in environmental peace.
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Community radio for effective climate change education: Without prejudice to the
capacity of the other Mass Media platforms to effectively disseminate information on climate
change education to the people, it must be said, and with emphasis, that the radio stands
shoulder high above the rest. When you combine its qualities of immediacy, reach,
affordability and the ability to pass messages directly to the people in their own languages,
the radio remains the best platform through which any form of public awareness, including
climate change education, can be carried out in communities. This is because the radio has
upper edge over other Media types. Nowadays, there are numerous community radios
everywhere in Nigeria. Community radio stations all over, uses local content and belief-
system as fulcrums to drive home their messages by broadcasting their programmes to the
people in the native languages of their host communities. Between Years 2000 and 2006, |
came face to face with the power of the radio in shaping collective opinions in rural
communities of Benue State, Nigeria in my capacities as first, the Head of News (2000 and
2001) at the then Katsina-Ala Sub-station of Radio Benue and later as Manager (2001 —
2006) at the Idekpa Sub-station of Radio Benue. Radio Benue is a public Radio organization
owned by the Benue State Government of Nigeria and has its headquarters in Makurdi. The
love and in attachment of many of the local people to the radio, was simply palpable. On
their farms, in their homes, in market places, and indeed everywhere, the people clutched
their transistor radios, listening attentively to the content. Whatever they heard on the radio
was gospel and whatever the radio had not yet said, couldn’t be true. Even those without
personal radio sets would gather around a neighbour who has one. Here, | remember the case
of a farmer who came all the way from his farm settlement to our Radio Station to inquire
why we had not promoted any of his farming achievements on our Radio. According to him,
he was the greatest farmer in the area! That is how much the rural dwellers cherish the radio,
particularly when the content is packaged in an appealing manner, in their own language.
Therefore, at a time when the consequences of climate change are increasingly making rural
communities most vulnerable, the radio can play a critical role in climate change education
towards achieving related goals of sustainable developments in communities.

Challenges of the Mass Media

Nobody disputes the fact that, the Mass Media remain a credible institution that is giving quality
support to climate change mitigation efforts in communities. More successes could have been
achieved on climate change education except for some obvious challenges. Five (5) major
problems are enumerated hereunder:

To start with, there is a saying that you cannot give what you do not have. Many Media
practitioners are themselves not too familiar with climate change issues. Not many science
graduates are opting journalism as their career and majority arts graduates that work for Media,
perceived reporting climate change as a difficult task. Hence, Media organizations are again
confronting with the non-availability of trained environmental journalists.

Secondly, science and other technically oriented fields are not the darlings of Media
practitioners. In the average Media organisation, while you will see many practitioners
scrambling to cover beats such as politics, state house, the parliament, economy, etc., you will
hardly see them asking to be posted to purely science-oriented beats. Climate change and the
issues around it also fall into the ‘unattractive beat’ category. As a result, there are not many
Media practitioners who are well trained and interested in covering it. Owing to its technical
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nature, trained Media practitioners are needed to properly understand the issues at stake, to be
able to disseminate them appropriately for the people to understand and appreciate what is
involved. As such, a situation where confusing, conflicting and false reporting of climate change
scenarios, will be checked. This much Indira, (2014) alludes to when she states that “Media
organisations are confronted with certain challenges while reporting climate change
information”.

The third challenge is the untimely availability of climate change information and in its right
dosage. Sometimes, the custodians of such information (basically, scientists) are either too busy
or too haughty to descend to the ‘level’ of the Media practitioner to present the information to
him/her in the simplest of forms, to enable the journalists understand immediately and do the
needful. Consequently, those seeking the assistance of the Media to creating awareness on
climate change policy actions have a duty to package their interventions in a manner that the
Media can indeed, properly assist them.

Funding is another key challenge hindering the activities of Media organisations, bothering
on climate change reportage and coverage. From logistics required to move around and do some
stories (i.e., when such stories involve moving around), to the entire gamut of the production
process; funds are required. This is even worse for broadcast organisations because effective
broadcasting is capital intensive. Related to the challenge of funding is the impression, out there,
that some NGOs (Non-Governmental Organizations) who are into climate change and other
development issues allegedly draw huge sums of money from development partners for their
programmes, but each time they want to involve Media organisations in their programmes and
campaigns, they plead penury! I have not confirmed this independently but the ‘story’ is there in
the Media space. This belief can also influence how far Media organisations are willing to go in
supporting mitigation actions especially those that are spear-headed by NGOs.

Lastly, not everyone in the community has easy access to the Media. Except the radio, access
to Media such as newspapers, television and the online platforms are not easily available to the
poor in the community. This factor limits the scope and effectiveness of the support such Media
platforms may give to propagating climate change public education.

Conclusion

No doubt, the Mass Media remain a credible institution that is giving quality support to climate
change mitigation efforts in communities. Mass Media have been looked up to as indispensible
sources for information dissemination and opinion moulding on all societal issues. This position
has been further strengthened by the emergence of the Social Media. The enormous power and
potential the Mass Media boast of today can be profitably deployed in disseminating climate
change information to achieve the desired results that mitigation and adaptation efforts, target.
Stakeholders need to collaborate more with the Media in this regard. The Media too, recognising
the enormity of the danger posed to humanity by climate change, must go beyond the peripheral
coverage of the issues involved to a much more deliberate, encompassing and focused awareness
and sensitisation campaigns on the menace, particularly, the mitigation and adaptation actions.
The Media owe the people this social responsibility.
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Abstract

Climate Change is impacting human lives in very many ways. It threatens the very existence of
global wellness in many important aspects. It threatens the essential components of good health,
safe drinking water, clean air, food supply and even safe shelter. Between 2030 and 2050,
climate change is expected to cause approximately 250,000 additional deaths per year from
malnutrition, malaria, diarrhea and heat stress alone. Climate Change is any change in climate
over time, and may be natural or may be as a result of activities by man. Just as in many life
situations, men and women are affected differently by the impacts of climate change. Although it
has a devastating effect for men, women and children, women seem to be disproportionately
affected. This work seeks to x- ray the incidences of climate change and the ravaging effect on
the world generally; and the disproportionate effect on women especially in Nigeria. The work
uses the doctrinal methodology with expert views from books, journal articles, judicial
pronouncements and internet sources, and proffers recommendations as deemed necessary.

Introduction
Climate Change has become a global issue and a major challenge. It is said to be fundamentally
an issue of human dignity and therefore a human rights imperative, a global security threat, a
pervasive economic strain and an environmental concern (Alam, Bhatia, & Mawby, 2015). Its
adverse impact in Nigeria, Africa and the world at large cannot be over-emphasized.
Consequently, the Nigerian Government, due to the importance it attaches to the issue of climate
change, established the Department of Climate Change in the Ministry of Environment to drive
its climate change efforts to mitigate and adapt to the impacts of climate change.

Climate change affects everyone, male and female, young and old. Gender could therefore be
a decisive factor with respect to the degree to which persons are affected by climate change
impacts. Men and women all over the world and in Nigeria in particular seem to be differently
affected. However, women do face multiple and complex challenges due to climate change, more
than men, and are more exposed to the adverse effects of climate change which even exacerbate
their challenges. This is due to inequalities between men and women, in terms of their rights and
opportunities, and the different roles they play in the society. This paper therefore, discusses the
gender dynamics with respect to climate change in Nigeria, to determine how men and women in
their specific circumstances perceive and experience vulnerability, and adapt to the adverse
effects of climate change. It suggests complementarity of the female and male genders, and
gender integration and mainstreaming, which involves taking into consideration the differences
and inequalities between men and women in climate change adaptation policies, programme
planning and implementation in Nigeria.
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What is Gender?

Gender refers to roles and responsibilities of men and women that are created in our families, our
societies and our cultures (UNESCO, 2003). It is said to also include the expectations held about
characteristics, aptitudes and likely behaviours of both women and men (femininity and
masculinity) (UNESCO, 2003). Gender equally refers to attributes, feelings and behaviours that
a given culture associates with a person’s biological sex (CARE International, 2015).1t defines
what it means to be a man or woman, boy or girl in a given society, and carries specific rules,
status and expectations within households, communities, institutions and cultures (CARE
International, 2015).

It is therefore no wonder that gender roles vary greatly in different societies, cultures and
historical periods, as well as depend also on socio-economic factors, age, education, ethnicity
and religion (Ramsak, 2015). These gender roles are learned, and are deeply rooted. However,
they can change over time since political status, class, ethnicity, physical and mental disability,
age and more, modify the roles (Ramsak, 2015; UNESCO, 2003). We must acknowledge that not
only are these roles not static, but can also be changed or even be put to an end. For Nigerians,
there are some roles that cannot be changed. For instance, only a woman can give birth to a child
and only a woman can breastfeed (Ramsak, 2015). Up to seven genders seem to exist today,
namely: male/female, homosexual male/female, transgender male/female, & bisexual. Nigeria
recognizes only two — male /female.

Gender dynamics therefore, has been defined as the way in which men and women are
treated or behave differently in society, either with their own gender or with each other (Urban
Dictionary).USAID office of Women Development stated that Gender Dynamics could be
perceived as;“...relationships and interactions between and among girls, boys, women and men.
Gender dynamics are equally informed by socio-cultural ideas about gender and the power
relationships that define them, more so, depending on how they are manifested, gender dynamics
can reinforce or challenge existing norms.”

1. Meaning of Climate Change
According to the Intergovernmental Panel on Climate Change (IPCC, 2007), “Climate Change is
any change in climate over time, whether due to natural variability or as a result of human
activity.” It has been described as a catch-all term for the shift in worldwide weather
phenomenon associated with an increase in global average temperatures (WIRED, 2018).Climate
Change is the long-term changes in the weather patterns in any region and temperatures have
indeed been going up around the world for many decades. Another term interchanged with
climate change is global warming which is the rise in global temperatures due to the increasing
concentrations of greenhouse gases in the atmosphere. Global warming, defined as, “the increase
in the average temperature of the earth’s near-surface air and the oceans since the mid-twentieth
century and its projected continuation”, is real, and is caused by human activities (Olaniyi,
Funmilayo, Olutimehin, 2014). The direct effect of this global warming is in fact called climate
change, said to mean the disruption of climate pattern, with consequent impact on climate change
(Olaniyi, Funmilayo, Olutimehin, 2014). The United Nations Framework Convention on Climate
Change (UNFCC), defines it as: “a change of climate which is attributed directly or indirectly to
human activity that alters the composition of the global atmosphere, and which is in addition to
natural climate variability, observed over comparable time periods” (UNFCC, 1992). Here, a
distinction seems to have been made between climate change attributable to human activities
altering the atmospheric composition and climate variability attributable to natural causes
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(UNFCC, 1992).Whatever the case, and from whatever angle it is viewed, climate change has
many adverse and devastating effects on Nigeria, the whole world and the people living in it,
whether male or female.

2. Causes of Climate Change

There seems to be an apparent consensus that human activity is the cause of climate change.
WIRED (2018) stated that human activity generates an excess of long-lived greenhouse gasses
that, unlike water vapour, do not dissipate in response to temperature increases, resulting in a
continuing buildup of heat. The important greenhouse gases include: carbon dioxide whose main
source is from the burning of fossil fuel; methane that enters the atmosphere from animal and
arable farming and abandoned oil and gas wells; nitrous oxide, and chlorofluorocarbons (CFCs)
and hydrofluorocarbons (HFCs) which come from industrial applications such as refrigerators
(WIRED, 2018). Again according to llevbare (2019), “The major causes of climate change are
either natural or anthropogenic factors...the anthropogenic factors in climate change are directly
linked to man-environment transactions whose consequences result in the emission of large
amount of greenhouse gases into the atmosphere that depletes the ozone layer or activities that
reduce the amount of carbon absorbed in the atmosphere.” Anthropogenic factors, which include
urbanization, deforestation, population growth, industrialization, and the release of the
greenhouse gases are said to be major factors responsible for the depletion of the ozone layer
(Odjugo, 2007; Buba, 2004). Ozone layer absorbs ultra violet light from the sun, thus, its
depletion increases the amount of ultraviolet (UV) radiation that reaches the surface of the Earth,
and this leads to increase in the rate of skin cancer, eye cataracts, among others.

3. General Effects of Climate Change
Climate change is ongoing and its effects are global, though not felt equally across the globe,
because they differ in magnitude and frequency in different countries and regions. Thus, some
nations experience more adverse effects than others. “Climate change destabilizes the earth’s
temperature equilibrium and has far reaching effects on human beings and the environment” (My
Climate, what are the effects of climate change?).The African continent has been identified as
the most vulnerable to the impacts of climate change (llevbare & Idemudia, 2017). Nigeria is
therefore, so affected.

General effects of climate change are numerous and includes increase in temperatures.
According to IPCC, increase in temperature may bring about beneficial impacts in some regions
and harmful ones to others (IPCC, 2007).1t noted that, taken as a whole, the range of published
evidence indicates that the net damage costs of climate change are likely to be significant and
increase over time. IPCC (2007), also noted that global temperatures will continue to rise for
decades to come due to greenhouse gases produced by human activities; and so, will the effects.
Other general effects of climate change include: rising sea levels, increase in heavy
precipitation(heavy rainfall and hail), shrinking glaciers, and thawing permafrost. Apart from
these direct effects,there are indirect effects such as; increase in hunger and water crises,
especially in developing countries, health risks,spread of pests and pathogens (Observable
Effects - Effects/Facts of Climate Change), extreme heat waves, wild fires, droughts, among
others. Climate change also brings about rapid and easy spreading of diseases, flooding, and
prompts increase in migration of people (Climate Reality, 2019).
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4. Effects of Climate Change in Nigeria
There is no gainsaying the fact that climate in Nigeria has continued to undergo changes with
many negative consequences. Seventy percent of the Nigerian population are said to engage in
agriculture as their primary occupation and a means of livelihood (Onwutuebe, 2019, Shiru et al.,
2018; Federal Government of Nigeria, 2013).Thus, agriculture plays a crucial role in the
Nigerian economy and indeed is the backbone of growth and poverty eradication even in the
whole of Sub-Saharan Africa (IPCC, 2007).1t is a source of employment, income generation, and
a source of raw materials to small and medium enterprises (Aliyu, Olawepo and Muhammed,
2019), with about ninety percent of the rural dwellers depending on it for their livelihood
(Akinola, Ene and Baiyegunhi, 2017).These are mainly women who make up the bulk of
Nigeria’s food producers (UNDP, 2009). Thus, climate change affects agriculture in Nigeria
very much, because it is rain fed and sensitive to environmental variability and weather extremes
such as droughts, floods and severe storms (Usman, Yelwa, Gulumbe and Danbaba, 2013). Some
authors have also noted that effects of climate change in Nigeria arise from increase in
temperature, variable rainfall, sea level rise, flooding and erosion, drought and increasing
desertification, land degradation, extreme weather events, (such as thunderstorm, bush fires,
drought lightening and landslides) which have affected freshwater resources and loss of
biodiversity (Elisha, et al, 2017; Ebele & Emodi, 2016; Olaniyi, et al., 2013). Consequently, once
there is a slight change in climate, there would be devastating consequences on the economic and
social life of the people (Olaniyi et al., 2013). In Nigeria, droughts are getting worse, and food
security has become a challenge, showing the reality of climate change. There are also
increasing incidences of diseases, declining agricultural productivity, and a rising number of heat
waves (Olaniyi et al., 2013). Climate change brought about a decline in rainfall too and this has
resulted to increase in desertification leaving farmers in a confused state as their livelihood is
destroyed (Olaniyi et al., 2013). The effect of climate change on human health in Nigeria cannot
be overlooked. There are cases of mental health, allergies, cardiovascular diseases, cerebral-
spinal meningitis, cholera, high blood pressure, deaths, among others.

One major effect of climate change in Nigeria is the drying up of the southern part of Lake
Chad some years ago(lllevbare, 2019). Due to this drying up of Lake Chad, farm lands and
surrounding villages in the North have become barren, leading to massive migration of people in
search of more fertile land (Doha and Emodi, 2018; Elisha et. al, 2017; Beyioku, 2016). With
this, land is laid to wastages by the rise in temperature, leading to Southwards expansion of the
Sahara Desert. Consequently, the farmlands and surrounding villages become barren due to
advancing desertification, leading to serious migration of the people in search of fertile land
(Ilevbare, 2019). In recent times, Nigeria has experienced severe rainy seasons too, floods, and
other devastating effects of climate change. In 2012, flood in South East caused houses, farms,
farm products, properties and human beings to be swept away (Beyioku, 2016). Around the river
Niger and Niger Delta region, flooding killed hundreds of people and drove millions out of their
homes; so, did high winds, heat waves and wildfires (Beyioku, 2016). The effect was severe and
lethal, especially in the rural areas and overcrowded slums with poor drainage, or none at all.
Also, gulley erosion in South East has devastated many settlement areas and farmlands
(Beyioku, 2016), leading to poverty among the people. In the North, desertification forced
thousands of Fulani herdsmen to move to the South and middle belt leading to clashes with
farmers, culminating in the displacement and death of hundreds of people. In the South West,
windstorm destroyed 60 houses and 5,000people were affected and the forest around Oyo is said
to have been reduced to grassland (Beyioku, 2016).
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All these adverse effects of climate change mentioned above are felt in various areas
including: agriculture, food security, water resources and human health. Climate change is thus a
great threat to poverty reduction, gender equality and even the achievement of some Sustainable
Development Goals.

5. The Roles of Men and Women in Nigeria
Climate change affects men and women differently and this tends to increase gender inequality
because, women face disproportionate burdens when compared with men.It seems the different
roles they play in the society influence their capacity to adapt to climate change; that is to say,
that the issue is not their biological differences but the social construction of their roles which
affect their accepted behavior. The roles and responsibilities of women in the society, whether at
household or community level, make them more vulnerable than men.

Men are involved in more lucrative work and activities. They represent communities and
dominate decision making at any level. They are involved in agriculture and high value
economic activities, such as mining, timber, cattle rearing, among others (Ashwill, Blomqvist,
Salinas, and Ugaz-Simonsen, 2011). Indeed, they have access and are in control of the important
resources. Men indeed control most resources and make the most important decisions. Women,
on the other hand, are traditionally and basically responsible for domestic tasks (cooking and
cleaning), reproductive and care giving activities (Ashwill, Blomqvist, Salinas, and Ugaz-
Simonsen, 2011), food security (subsistence farming), small income generating activities,
securing water, food, fuel for cooking, care for small livestock in the household, processing of
agricultural products, petty trading, among others(Olawoye, Omololu, Aderinto, et al., 2004).In
fact, women are often responsible for managing the household even when they are not perceived
as heads of household (IUCN, 2020). Unfortunately, their work ends to be less valued. Their
work does not empower them but rather deprives them of opportunities and makes them more
vulnerable to climate change. In traditional Igbo culture for example, women are regarded as
subordinate and complimentary to men, and therefore would plant what may be termed inferior
crops such as maize and cocoa-yam, while the men planted and harvested the yams which are
seen as the “king of crops, and used in determining factor of wealth” (Sohn, M).These gender
roles are discriminatory against women.

6. Unequal Gendered Access and Control of Resources
The question is: Do men and women have equal access to the use of, and benefit from resources
ranging from natural, material, financial, human, social to political? Natural resources include,
land water, trees, livestock and others. Material resources are: agricultural inputs, equipment,
houses, vehicles and transportation, water supply and sanitation facilities, among others;
financial resources include savings and credit; human resources are education, skills, knowledge,
information, health, labour and others; social resources concern membership in organisations and
groups, social networks among others, while political resources are citizenship, effective
participation in governance, among others (Goh, 2012).Men and women have different levels of
access and control over resources. Women have more limited rights, limited mobility and less
access to resources than men. The socially constructed differences between them in their roles
and responsibilities have translated into unequal access to, and control over resources with
women at a disadvantage (Paul and Meena, 2016).Due to the roles women and men play in the
society, women have fewer opportunities and privileges. Women are not independent, therefore,
have no access to resources or control of such resources. A writer noted that they do not even
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have resources such as education, money and time, do not own land, and are not part of decision
making (Ishengoma). Heavy workload limits women’s mobility and opportunities for human
development of their potentials (Ishengoma). Majority of the women are illiterates or are semi-
literate. They are poor and also unable to go to school. They thus cannot get good paying jobs
that require skills or political office to enhance their power (Ishengoma).

Women are marginalized and discriminated against once it comes to access and control of
resources and decision making. Under the custom and tradition of the Igbos in Nigeria for
example, women could not own or have access to land except through the males, until recently.
Daughters and widows can now inherit land from their fathers and husbands respectively, as
pronounced by two Supreme Court decisions. In Ukeje v Ukeje (2014), the Supreme Court held
that the Igbo customary law which disentitles a female child from partaking in the sharing of her
deceased father’s estate is in breach of section 42(1)and (2) of the Constitution, a fundamental
rights provision guaranteed to every Nigerian. By this decision, every female child in South East
Nigeria has a share of her deceased father’s property whether the deceased had a male child or
not. Also, in Anekwe v Nweke (2014), the Supreme Court condemned the Igho custom which
denied widows inheritance of their late husband’s estate, as being repugnant to natural justice,
equity and good conscience. In spite of these pragmatic decisions of the highest court of the land,
the age long discriminatory practice of disinheritance of women remains unabated. The truth is
that practice is yet to catch on with the decisions. A study even found that in Nigeria, women
own 10% of the land but are responsible for 70% of agricultural labour (UN General Assembly,
2009).This makes it hard for women to have access to capital or credit. Due to difficulties still
persisting in securing land rights, they cannot use land as collateral to secure credit as compared
to men. These women are so poor that they cannot hire or buy new technology like ploughs,
graders, chemical fertilizer, among others, to help their adaptation to climate change, while men
can easily get credit facilities to enable them purchase and benefit from the new farm equipment
and other devises (Ishengoma,).

Women do not have the necessary information regarding climate change or necessary
training, rather, these information are passed on more and more to the men. Again, because
women are bogged down with a lot of responsibilities in their homes, they may find it more
difficult than men to present themselves for training on climate change, new technologies and
innovations even when there is opportunity for that.

Women also have little or no say in family decisions because the men who are regarded as
heads of family take almost all decisions, especially major decisions. They also have fewer
positions than men in governing bodies, and little impact on decision making or public policies
(Ishengoma), consequently, women play little or no role in decision making even in matters that
affect them regarding climate change. Such important decisions are mostly made by men!

The disadvantages women suffer due to lack of access to and control of resources when
compared to men, affects their ability to respond to climate change. Again, with changing
traditional roles, women are now assuming greater responsibilities of men, for example, as
family heads, especially where the men are away, sick or deceased; they are also bearing the
brunt of climate change mitigation and natural disasters. Their workload is thereby increased as
they become overworked, and unable to take part in climate change adaptation efforts, necessary
technical trainings and productive developmental activities (Ashwill, Blomgvist, Salinas, and
Ugaz-Simonsen, 2011). Women are thus more vulnerable to climate change effects than men.
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7. Impact of Climate Change on Women and Men
As already noted, women and men do experience climate change differently in terms of their
resources and well-being, due to their socially constructed roles and responsibilities (FAO,
2011). The poor amongst them experience serious negative impacts because they lack the
capacity to prepare for and cope with the effects of the changing climate. These poor ones could
be men or women. However, among the poor, the women seem to suffer more negative impacts
of climate change than the men. The negative impacts are in the following areas: agricultural
production, food security, health, water and energy resources, climate change induced migration
and conflict and climate-related natural disasters (Goh, 2012).

In agriculture, women are mostly affected since their subsistence farming and animal
husbandry yields reduce significantly because of decline in precipitation. With respect to
information and technology necessary in managing climate related problems in agricultural
production, men have more access to these resources than women and are equally better
equipped to adapt (CARE International, 2010). In the rural communities where a lot of
agricultural activities take place, men may have forecast information through radio, while the
women may have to rely on information given to them by the men, and this may not even come
through; these women due to their workload (agricultural and household work) may also not
have the time to sit and listen to a radio program (Goh, 2012).

With respect to food security, because women are the main providers of food and meals for
their families, it becomes a great burden for them to meet up with this task when there is a
climate change issue. These women may just reduce their own food intake so others may eat;
they may even sell their personal effects like wrappers, small livestock in order to meet up with
the feeding of the family (Goh, 2012).

In terms of health, women are more adversely affected than men. Climate change stress may
cause serious emotional and psychological distress in women than in men, especially where
children take ill due to malnutrition and they are not sure of the next meal for the family. Again,
so many diseases do come or get worse due to climate change, such as, malaria, diarrhea,
asthma, ulcer, among others. Women, as care givers, may not afford to go to clinics or hospitals
and may no longer access the traditional herbs that could help them combat some of the diseases.
This also increases the workload of women, as they are the ones who bear the burden of caring
for the sick. All these responsibilities inflicted on women, make them miss out on educational
opportunities, income generating activities, with little or no time to care for their own health
(BNRCC, 2011).

Climate change brings with it the problem of water scarcity and energy resources, and these
affect women’s health, time and labour because they are the ones that, cook, wash clothes, clean
houses and give their animals water. Flooding, for example, makes families move away from
rivers to protect themselves. Consequently, the women would have to walk farther to fetch
drinking water since the flooding would have destroyed access points to the river, and the quality
of drinking water would have decreased. Women equally walk very long distances to source fuel
such as firewood, charcoal and agricultural wastes for cooking, and for other things (Annecke,
2002; Bardasi and Wodon, 2006). The women’s health may be in jeopardy due to these burdens.

Climate change induced migration and conflicts impact more adversely on women than men.
During flood periods and dry seasons in Nigeria, Agwu and Okhimambe (2009) noted that
temporary migration of men to urban areas, result in women being left alone to take care of the
house hold. Their work load is thus increased as they become family heads, engage in petty
trading and street hawking with their children, with the attendant exposure to physical and sexual
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abuse. Some of these men who migrated may remit part of their meager income, but this may not
even be enough for the family to feed. Some who have exposed themselves to unprotected sex
while away may end up infecting their wives at home with HIV/AIDS. Problems still abound
more for the women than men.

Climate change conflicts due to migration have serious consequences for the women than
men. The migration of Fulani herdsmen with their families and cattle from the North to the
Southern parts of Nigeria has brought about the issue of human security, with resultant conflicts
between these herdsmen and farmers in many communities. Women and children are the most
vulnerable here. They are displaced, killed, maimed and raped. Human security is hereby
undermined by the violent conflicts. Men also suffer negative impacts due to such migration and
attendant conflicts, but not as much as the women.

Natural disasters brought about by climate change affect women and men differently. In case
of serious flooding for example, men would be more likely to swim to safety while most women
cannot. These women would end up losing evacuation time trying to look for and after their
children and relatives. It is the same where there is fire outbreak. In the wake of the 2004 Asian
Tsunami, Oxfam report was stated to have found that surviving men out numbered women by
almost 3:1 in Sri Lanka, Indonesia and India (Halton, 2018). The reason was that when the
Tsunami hit, women put the safety of their children first, before their own survival (Goh, 2012).
One would rightly attribute this to the role of women as care givers, and the social expectations
of acceptable behavior for women, and, lack of resources. They thus fare worse than men with
respect to impacts of natural disasters.

8. Vulnerability and Adaptation of Women and Men to Climate Change

We have noted that Nigerian women, and indeed women in various environments are
disproportionately affected by natural disasters and extreme weather events such as floods,
droughts and mudslides (BNRCC, 2011). Therefore, the impact of climate change on women in
Nigeria as noted already, is indeed very devastating, because of vulnerability and low coping
capability. Vulnerability is said to describe a state of risk and lack of security (BNRCC, 2011).
According to Wisner et al. (2004), it is “the characteristics of a person or group and their
situation influencing their capacity to anticipate, cope with, resist and recover from the impact of
natural hazard.” IPCC defines vulnerability as:

...the degree to which a system is susceptible to, or unable to cope with adverse effects of
climate change, including climate variability and extremes. Vulnerability is a function of
the character, magnitude, and rate of climate variation to which a system is exposed, its
sensitivity, and its adaptive capacity.” (IPCC, 2001).

Adaptation on the other hand is defined as:

“Adjustment in natural or human systems in response to actual or expected climatic
stimuli or their effects, which moderates harm or exploits beneficial opportunities.
Various types of adaptation can be distinguished, including anticipatory and reactive
adaptation, private and public adaptation, and autonomous and planned adaptation”

(IPCC, 2001).

Adaptation from a practical perspective could be seen as a process of building adaptive capacity
(BNRCC, 2011). Adaptive capacity is thus the ability of a human or natural system to adjust to
climate change. This includes adjusting to climate variability and climate extremes, the ability to
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avoid moderate potential damages, to take advantage of opportunities, or to cope with the
consequences (IPCC, 2001).

Women are more vulnerable to climate change than men, and less capable to cope with its
effects. In fact, women are disproportionately affected as they face many difficult challenges
more than men do. The impact of climate change on women is greater than that on men, again,
because, they are socially excluded and lack equal access to resources, information, and mobility
(Aguilar, 2008). Some reasons for the vulnerability of women to climate change in Nigeria
include the facts that: women are mostly poor; they mainly depend for their livelihood on natural
resources threatened by climate change, for example, water, food, fuel (firewood) for cooking.
These are climate sensitive livelihoods. Subsistence agriculture, which is an area that is greatly
affected by climate change, is their main source of livelihood. Climate change induced migration
exposes these women to domestic violence, sexual assault, rape, among others.

Women are either under-represented or not represented at all in the decision - making
processes, whether at the household, community or social level. They equally lack climate
education and education generally, and have no access to climate information. Women cannot
therefore contribute their important and valuable perspectives even regarding gender-specific
issues in policy formulation, implementation, and monitoring and evaluation processes.

Women face social, economic and political barriers which limit their coping capacity; they
have to secure water, food and fuel for cooking, and these are areas that have the greatest
challenges; they face cultural and social challenges, resulting to gender inequality. For example,
patriarchy reinforces gender discrimination against women as rooted and manifested in our belief
system and cultural practices. Patriarchy is a system that practices male domination and
superiority, preference for male child, and gives all power, privileges and recognition to men. In
some parts of Nigeria, for example, Igbo land, the birth of baby boy brings excitement and joy,
while that of a female comes with no jubilation, but anger, sadness and weeping. Sons are thus
idolized, celebrated, while daughters are inferior and seen as liability. In some areasin Nigeria
also, obnoxious widowhood practices still take place inspite of the legal prohibition, and a
woman’s husbands land and houses may be taken away from her making it impossible for her to
engage in agriculture effectively. At the end of the day, women’s dependence on natural
resources for their sustenance, traditional gender roles that are discriminatory against them and
lack of autonomy, place them at a disadvantage and increase their vulnerability to adverse impact
of climate change. The “Building Nigeria’s Response to Climate Change (BNRCC, 2011)
project” stated that historic and cultural disadvantages together with women’s restricted and
limited access to information and power in decision-making combine to result in women being
particularly vulnerable to the impacts of climate change.

It is therefore due to all these reasons given above, that often; the capacity to adapt to and
mitigate the impacts of climate change is lower for women than those of men. Truly, women’s
adaptation capacity is low. For example, they have a low application of technology to agriculture
unlike men, even though the agricultural sector in Nigeria is highly underdeveloped and
excessively depend on rainfall with almost a zero or total absence of mechanized agricultural
development. Therefore, adaptation efforts should be made towards systematically and
effectively addressing gender-specific impacts of climate change in the areas of energy, water,
food security, agriculture and fisheries, biodiversity and ecosystem services, health, industry,
human settlements, disaster management, and conflict and security (BRNCC, 2011).
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There are many adaptive strategies for women, that is, adjustments, in response to actual or
expected climate change or their effects. Some of these strategies by women are practical and
innovative improvements though low, and include (WEDO, 2008):

a.

b.

e.

For water security -Seeking alternative water supplies and water saving practices
including, rainwater harvesting and purchasing water from water-vendors;

For food security — Adapting agricultural practices such as planting new crop varieties,
switching to other animals and methods, saving food, seeds and adapting to new diets;
Economic security — Selling of their assets and services, finding of alternative income
generating activities and also supplementing of income through other local activities;
Health security — applying the use of traditional medicines and other preventive or
alternative methods to help in fighting diseases and taking care of the sick;

Energy security- providing and switching to other fuel sources, and using other energy-
saving devices.

In fact, women make more efficient use of existing resources, that is, they use available
resources more efficiently than men; thus, they can also go as far as improving their homes and
houses to reduce risk of disaster (WEDO, 2008). This shows that women could be powerful
agents of change and therefore need to play leadership roles in climate change issues as a matter
of great necessity. They are generally overworked, and because of the devastating effects of
climate change and the serious challenges that they are put through, the women have no time to
participate in climate change adaptation efforts, training and projects, and other productive
activities, making adoption of all important climate adaptation strategies more difficult for
women than for men.

12. What Can Be Done?
The following should be considered:

a. Nigerian government should empower and invest in women to enable them respond to

challenges posed by climate change. This will definitely help improve climate change
adaptation outcomes and also to achieve some of the Sustainable Development Goals.
Women should be well represented in decision-making processes on climate change or
adaptation strategies. Their inclusion is not only because they are more vulnerable, but
because they have different perspectives and experiences to contribute, for example, in
implementing adaptation measures (UNDP, 2009). A balanced representation of men and
women would yield good results.

Women should participate in discussions and trainings on climate change adaptation
methods. Thus, capacity building workshops should be organized. However, they should
be well timed to enable women attend. It is notable that the average representation of
women in national and global climate negotiating bodies is below 30%. (Halton, 2018). It
is important to ensure gender participation in Nigeria.

More women are to be educated, as education has been described as “the only effective
liberator of human disadvantages” (Makura, Ndabaningi, Chikwir, 2016). This gives
women more confidence in pushing their impeded rights, such as, equitable education,
unequal access to resources and exclusion from decision-making processes regarding
climate change adaptation strategies.
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e. Women must learn to speak out and share their problems and let their voice be heard
because they could act as real agents of change in Nigeria just like men, if there is for
example, equal access to information, resources, training, and others.

f.  There should be gender mainstreaming and integration in climate change discuss in order
to bring women from the periphery to the centre of the decision making process, and to
achieve equality. Gender mainstreaming according to UNESCO(2003), is a process rather
than a goal. Thus, UN ECOSOC aptly describes it as “the process of assessing the
implications for women and men of any planned action, including legislation, policies or
programmes, in all areas and at all levels. It is a strategy for making women’s as well as
men’s concerns and experiences an integral dimension of the design, implementation,
monitoring and evaluation of policies and programmes in all political, economic and
societal spheres, so that women and men benefit equally, and inequality is not
perpetuated. The ultimate goal is to achieve gender equality” (ECOSOC, 1997/2).
Mainstreaming and integrating gender in climate change problems would help in
designing and implementing policies, programmes and projects that would lead to greater
equity and equality; it would also contribute to building more capacity to adapt and
mitigate climate change (UNDP, 2009).

g. There should be serious awareness campaign on climate change and awareness creation
to encourage attitudinal change on changing climate and adaptation related information
on adaptation strategies. The adaptation measures that some women generally put in
place are not targeted at reducing the impact of climate change because some of these
women blame themselves and God for the disasters, and not climate change. They have
no information and know nothing about climate change, hence the importance of
awareness creation. Massive awareness also needs to be created, for women to embark on
tree planting programs, even by individuals. Here, capacity building and funding would
be necessary and important.

h. Discriminatory laws and practices already struck down should be discarded and
abandoned, to improve and enforce women’s access to land or to grant them land rights.
Thus, obnoxious widowhood practices already outlawed should be jettisoned, and all
lands taken away from widows thereby increasing their vulnerability, should be restored
to them. Let the equality of rights of women and men not be in theory, but be exercised in
practice. What is important is to correct gender inequality. This is only possible if the
rights, responsibilities, and opportunities of women and men are recognized, and their
interests, needs and priorities are taken into consideration, while also recognizing the
diversity of different groups of women and men (UNDP, 2009).

i. Complementarity of the genders is advocated, and this involves dialogue and negotiation.
Men and women should therefore cooperate and watch each other’s back while
participating and dealing with climate change issues, to ensure none is disadvantaged in
any way.

9. Conclusion
Women can add a lot of value to climate change effort if given the opportunity. They have
strength and resilience. Thus, if capacity is built, constraints removed, are empowered, they will
become real change agents in the community, natural resource management, innovation, farming
and care giving. That is why the 2015 Paris Agreement has made specific provision for the
empowerment of women, recognizing that they are disproportionately impacted. These justify
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calls for gender mainstreaming into climate change (Alston, 2014). Nigeria would cope better in
its efforts towards effective and sustainable policies and efforts to mitigate and adapt to climate
change if directed to both men and women without discrimination. There is therefore need for
gender sensitive responses to the impacts of climate change. Authors of the UNDP Resource
Guide urged everyone, “...women as well as men, to take concrete and gender responsive steps
so that we can address the increasingly urgent challenges of climate change with more than
words. To fail to do so in short order would amount to an abdication of our responsibility to
nothing less than the planet itself — and to ourselves” (UNDP, 2009).

Climate change is a global challenge without borders and without gender preference; it is
therefore not a fight for power or freedom; it is rather a fight for survival!
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Abstract

This chapter reviews recent advancement and applications of natural fiber-reinforced polymer
composites with special reference to achieving environmentally sustainable infrastructural
development. High static charge accumulation, non-biodegradable characteristics, high cost, high
density and poor recycling properties of synthetic fiber composite and monolithic materials has
triggered renewed search for a sustainable alternative. Detailed background to natural fiber
reinforced composite materials were given, highlighting dominant properties that flag their
potentials as reliable alternative to regular materials such as wood, steel, glasses etc. Sectorial
applications of fiber reinforced composites, design process innovation for sustainable
infrastructural development and sustainable infrastructural development process were presented.
It was canvassed that innovation has relevant systemic features which require that the design
team should comprise of experts that contributes relevant sectoral knowledge base, technologies,
inputs and potential/existing infrastructural need profiles. Furthermore, the Taguchi technique
was embraced as a tool for robust design of sustainable and resilient infrastructure with the
ultimate goal of finding optimal material factor settings to reduce cost and environmental impact
by minimizing variations. However, a major impediment to robust design of infrastructural
facilities in Nigeria is the absence of new fiber characterization framework with basic constructs
and the availability of manufacturing technology. Advocacy for sustained use of natural fiber
reinforced composite materials for low strength application in the industries was therefore
propagated and recommended.

Keywords: innovation, composite infrastructure, material, design, sustainable development,
value.

Introduction

Sustainable infrastructure involves development of essential facilities with due consideration to
economic, social and ecological implications. Specifically, Sustainable Development Goal Nine
(SDG-9) anchors on infrastructure, industry and innovation and geared towards a common goal
of achieving environmentally sustainable economic development (The United Nations, 2015).
Thus, sustainable infrastructural development is an output that is engineered for the benefit of
society, while design and process innovations mediate between inputs and outputs. From
material science perspective, innovative ideas and concepts can be translated to reality of a
useful product through materials which are designed to support loads, accept or reject magnetic
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flux, transmit or reflect light, survive in often-hostile surroundings, insulate heat and conduct
electricity without damage to the environment (Ashby, 2011). Sustainable infrastructural
development is basically rooted in affordable and innovative material utilization. Thus, the use of
natural fiber composites for infrastructural and industrial applications are evolving quickly in
automotive, civil works and transportation sector, oil and gas sector, wind energy industry,
housing sector, maritime sector, power and telecommunication industries. The various types of
renewable natural fiber strands such as jute, banana, hemp, kenaf, sisal, oil palm, plantain and
bamboo reinforced composite have gotten an incredible significance in various car applications,
auxiliary parts, packaging, electrical and electronic businesses, aviation, sports, entertainment
hardware, pontoons, apparatus office items, transportation infrastructure and construction
(Shalwan and Yousif, 2013; Sassoni et al, 2014).

The significance of infrastructure to the industries can't be ignored, in this way making its
advancement key to the infrastructural development in different sectors of the economy.
Infrastructure is essential for sustainable development; from transportation to electricity, water
and sanitation systems, it offers the types of assistance that empower society to operate
seamlessly and economies to flourish (Arimah, 2017). This puts robust and innovative material
design at the very heart of endeavours to meet the SDG-9 targets. Enveloping everything from
wellbeing and education for all to access to clean water and sanitation, the greater part of the
SDGs suggest upgrades in infrastructural development. Innovative infrastructural resources are
relevant in natural resource conservation and lessening the effect of climate change to the
environment. Natural fiber reinforced composites are environmentally friendly structural
materials that have minimal effect on environment arising from the characteristic nature if their
processing, usage and afterlife disposal (Kutnar & Muthu, 2016).

Infrastructural application of natural fiber reinforced composites is classified into structural
and non-structural composites, while structural composites include bridges, roof structures,
roofing, ceiling, and walling for the construction of low-cost houses; non-structural composites
include window, exterior construction, composites panels, and door frame (Uddin, 2013). The
wide preferences of various classes of composites in structures arise due to their high strength to
weight ratio and lightweight (Kakroodi et al., 2013). Van-de Weyenberg et al., 2003) have
indicated that great properties of thin-walled components give it a wide zone of utilization in
basic structures such as tanks, veneers, long range material components, and channels used in
reinforcing of existing structures.

Innovative natural fiber composite material design is therefore critical to development of
quality, reliable, sustainable and resilient infrastructure which is engineered to support economic
development and human well-being, with a focus on affordability, renewability and reduced
environmental impact. Right now, researches are advancing toward the improvement of one
hundred percent renewable bio-composites, where the fiber is gotten from a plant and the
biopolymer is additionally produced using a similar plant (Sahari et al, 2013).

Background to natural fiber reinforced composite materials

Natural fiber reinforced composites are basically produced using a polymer matrix that is
fortified with cellulosefibers. Although cellulose fibers have been in use for various conventional
uses in construction, decoration and clothes manufacturing; in time of growing concern for
environment protection and containment of global warming, natural fibers value has significantly
increased as reinforcement for polymer matrix (Kalia, Kaith & Kaur, 2011). Various
classification of natural fiber as applied in polymer composite reinforcement is presented in
Figure 1. As a renewable resource, natural fibers are used for manufacture of recyclable “green”
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composites in industrial, civil, energy and telecommunication infrastructures causing reduction
of carbon emission and waste minimizing.
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Figure 1: Classification of natural fiber reinforced composites (Saba et al., 2014).

Natural fiber composites from renewable resources offer significant sustainability
advantages. Industrial ecology, eco—efficiency, and green chemistry are guiding the development
of the next generation of materials, products and processes (Faruk et al, 2012). These composites
are produced using at least two different constituent materials with essentially unique physical
and mechanical properties that, when consolidated, produce a material with qualities not quite
the same as the individual parts. The matrix shields the filaments from environmental
degradation and transfers the load between the fibers, while the fiber reinforcement provides the
designed strength and stiffness. Composites may also contain fillers and additives designed to
improve the manufacturing process, appearance and performance of the final product.

The matrix as shown in figure 1 includes polymers like polyester resins, epoxy resins, vinyl
ester resins, phenolic, polyurethane which acts as a bond to hold the treated natural fibers
together. As a result of very strong and flexible properties of natural fiber reinforced composites,
it has potential to replace wood, aluminium, granite and sometimes steel in infrastructural and
industrial facilities. The strategies for composite fabrication as reported by Rajak, Pagar, Kumar
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and Pruncu (2019) ranges from basic and minimal effort direct molding activities (hand lay-up
and spray up) to complex machine procedures (filament winding, vacuum bag molding, vacuum
infusion, resin transfer molding, compression molding, pultrusion, reinforced reaction injection
molding, centrifugal casting, continuous lamination, cast polymer molding, gel coated cultures
stone molding, solid surface molding, engineered stone molding and additive manufacturing).
Making the choice composite fabrication process depends on the number of parts required, part
intricacy, design needs and required surface finishing. Based on the selected fabrication process
and the desired characteristics of the composite part, reinforcement material can be processed
into continuous, discontinuous or particulate fibers.

Literature has reported various factors that influence the properties of natural fiber reinforced
composites during design and fabrication stages. The factors include pH, thickness of fiber
laminate, fiber weight fraction, fiber volume fraction, fiber particle size, fiber aspect ratio, fiber
orientation, fiber treatment, injection temperature, melt temperature, mold temperature, holding
pressure and injection speed. Effective and innovative control of these factors at design stage
with respect to selected infrastructural application is the basics for optimal property and
performance of natural fiber reinforced composites.

Sectorial applications of fiber reinforced composites

Sustainable development goal nine targets upgrade of infrastructure and retrofit industries to
make them sustainable, with increased resource-use efficiency and greater adoption of clean and
environmentally sound technologies (The United Nations, 2015). In this regard, design and
development of natural fibers composites for industrial applications are two significant
perspectives which ought to be considered in evaluation of afterlife characteristics of
infrastructural facilities (Kabir et al, 2012). Common fiber strands have a short lifetime with
minimum environmental damage upon degradation whereas synthetic and other conventional
materials affect environment due to pollution caused by their degradation.

Sustainable development goal nine encourages domestic technology development, research
and innovation including industrial diversification and value addition to commodities (The
United Nations, 2015). Although production and manufacturing companies in Nigeria are
currently facing global competition and needed to advance critical endeavors to restrict this
pressure and remain in the cutting edge of infrastructural development. Innovative natural fiber
composite design could contribute high quality criteria and cost-effective production to sustain
low-priced product as consumers are increasingly price-savvy and value centric.

Innovation in advanced materials enables broad value creation across many sectors of the
economy. 2020 — 2025 forecast by Mordorintelligence (2020) suggest that the global fiber
reinforced composites market is expected to grow with a Compound Annual Growth Rate greater
than 7% during the forecast period. Major driving factors of the market no doubt are the
beneficial properties of fiber reinforced composites like high strength to weight ratio, corrosion
resistance, energy absorption on impact, moisture and chemical resistance. This forecast is a
pointer that massive investment in natural fiber reinforced composite material can contribute in
promoting inclusive and sustainable industrialization and significantly raise industry’s share of
employment and gross domestic product, in line with national circumstances.

Figure 2a shows a distinctive application of natural fiber composites in automotive
industries. Natural Fiber Composite holds huge potential for car industry on the grounds that the
interest for light weight and ecologically receptive materials is higher. Light weighting is
legitimately attached to energy efficiency of automotives. With only a 10 percent weight
decrease, fuel efficiency ascends by 6-8 percent for Internal Combustion (IC) engines. In car
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applications, Natural Fiber Composite could diminish the heaviness of a vehicle by 50 percent
and improve its fuel efficiency by around 35 percent without trading off performance (Salazar et
al, 2011).

Fiber reinforced composites are juicy material for design of blast and fire-retardant
structures, recent rise in terrorist attacks and wild fire incidences has prodded a huge scope usage
of natural fiber reinforced composite in design of military and civil infrastructural facilities
(Lane, 2005). Natural fiber reinforced composite (Figure 2b) can be produced using fire-
retardant resins and treated fiber mats with a thin passive fire inhibitor to further improve its fire-
retarding capacity (Miller et al., 2007; Petersen et al, 2015).

Hemp Fiber Non-Woven Mat
= ®
> P
¥ i /
N o
N\

Finished Door Pre-Finished Door

Figure 2: (a) Car door produced from hemp fibre (Pecas, Carvalho, Salman &Leite, 2018), (b)
fire- retardant fiber reinforced composite bonnet (Solvay, 2018)

In civil works and transportation sector, steel was at some point the basic material utilized in
majority of infrastructural development, however, engineers have made progress towards
improvement of new materials. As bridges deteriorate due to corrosion, engineers have begun to
use lightweight, solid, erosion safe composites for repairs. These days, fiber reinforced
composite is one of the most utilized materials in construction sector, particularly in bridge
building and repairs. Figure 3a show fiber reinforced composite pedestrian bridges and there are
other highway bridge decks and girders made of only fiber reinforced components and/or of a
mixture of hybrid reinforced concrete and fiber reinforced polymer components (Moore, 2019).

In power and telecommunication industries, fiber reinforced composites are increasingly
being used in production of electric, telecommunication and other utility poles. Purposefully
engineered fiber reinforced composite poles utilise automated process controls, added advanced
ultra violet/fire inhibitors and coatings for long life in adverse weather conditions; this is in
contrast to wooden poles usually treated with dangerous pesticides that will likely leach into the
environment or cause occupational hazards. One other motivation for use of fiber reinforced
composite utility pole (Figure 3b) as an option in contrast to wood poles is on the grounds that
innovatively designed composites poles have superior impact energy absorption in event of
collision with vehicles among other advantages (GangaRao, 2011). Light fiber reinforced
composite pole cavity could be a clever way to disguise thousands of antennas which will be
needed for the 5G network, also reinforced composite poles with integrated miniturized antennas
and base stations will create a high-capacity 5G data transmission network (Noora, 2017).

Expanded use of fiber reinforced composites in telecommunication sector is advocated in line
with SDG-9 which targets significant increase in access to information and communications
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technology and provision of universal and affordable access to the internet (The United Nations,
2015). Optimally designed natural fiber reinforced composites fits in squarely in support for
realisation of this target through advancement of new materials for Information and
Communications Technologies (ICT) as key to development of energy efficient execution
gadgets and high-power applications. In addition, fiber reinforced composites possess good
dielectric properties useful in telecommunication base stations and radomes, where they offer
minimal signal attenuation (Noora, 2017).

Figure 3: applications of fiber reinforced composites in (a) pedestrian bridge construction
(Moore, 2019) (b) Utility pole in-service (GangaRao, 2011). (c) Water and Oil transportation

In oil and gas sector, large magnitude of petroleum gas pipelines is laid annually across
thousands of miles, which require consistent and timely monitoring and replacement of damaged
parts. So, to satisfy the expanded needs, keep up security and unwavering quality, the pipeline
business is adopting fiber reinforced composites (Figure 3c) as an alternative to regular steel
pipe. Recent studies (Ihueze et al, 2017; Anuar and Sapuan, 2014; Okafor et al, 2017; Okafor &
Metu, 2019) has pointed to light weight, corrosion inhibition, renewable, recyclable and
comparable properties as the most alluring traits that support composite utilization in this sector.

In the wind energy industry, natural fiber composite materials are used by designers in
building longer, lighter, and more grounded blades to make more energy (Beauson et al, 2016).
Turbine rotor blades are fabricated using fiber reinforced composites as shown in Figure 4a.
Assembling composite blades of lighter weight and of any length will be the essential
concentration for turbine makers due to associated economic advantages. Some improvement
deal with cross breed rotor blades is pushing ahead to control self-weight while upgrading swept
area.

In housing sector, conventional materials like stone, timber, steel and cement have been in
use. However, the need for energy efficient buildings has resulted in adoption of fiber reinforced
composites for windows, coverings, entryways, and other beautifying highlights. Fiber
reinforced composites have been utilized to meet some specialty applications in building
infrastructure (Figure 4b). GangaRao (2011) reported that reinforced composite houses has
striking features and advantages over conventional building architecture which includes no
maintenance (no painting and do not deteriorate from weather, rot, or insect infestation); lower
heating and cooling cost (the composite panels have built-in insulations, and the dome shape
further increases energy efficiency); high structural strength; quick construction (modular design
for ease of erection); earthquake resistance (the composite panels flex instead of breaking); water
resistance (completely sealed from the ground up) and portability (reinforced composite house
can be easily disassembled and relocated to a new site). In addition to shelter applications for
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disaster relief, these systems are applicable for grain storage, fuel storage, cistern and septic tank
manufacture, jail facilities, cold storage facilities, military barracks, school buildings, industrial
factory and warehouse buildings, large dormitory settings for workers in remote locations,
greenhouses, etc.

Umdlrfclmnal Sandwich construction
Load carrying beam glass fibre
laminate Balsa wood / PVC
= = _— : Multiaxial glass
R - Y R fibre laminate
. 3 — -

Outer shell

Shear webs

Figure 4: (a) Reinforced composite infrastructure for turbine blade (Beauson, Madsen, Toncelli,
Brendsted, &Bech, 2016) (b) Energy efficient buildings using fiber reinforced composite panels
(Amanda, 2010)

In maritime sector, the ease of adjustment of input variables during the design stage of
composites, high strength, high-impact strength, dimensional stability, nonconductive,
nonmagnetic, corrosion resistant and low thermal conductivity has placed natural fiber reinforced
composites at high preference in the development of hulls and marine craft structures as shown
in figure 5 (Rajak et al, 2019). Besides, the utilization of natural fibres would make business
opportunity in rural and less created locales thereby contributing actualization of sustainable
development goal nine. Along these lines, innovative natural fiber composite design is advocated
for sustainable infrastructural development across sectors of Nigerian economy.

Obviously, the global fiber reinforced composites market is moderately fragmented as the
market share is divided between many players. Considering the low capital needed for
commercial production of robust composite designs, it can as well increase the market shear
contribution of small-scale industrial and other enterprises to sustainable infrastructural
development in Nigeria. In this situation, natural fibres reinforced composites are an appealing
choice for designers to meet financial and ecological demands.
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Figure 5: (a) Ship hulls (Rajak, Pagar, Kumar &Pruncu, 2019) and (b) Marina composite
decking (GangaRao, 2011)

Design Process Innovation for sustainable infrastructural development

An ideal design process innovation assembles expert team to productively concentrate on
providing specific solution to industrial, environmental, societal and infrastructural problems.
The abundant advantages of natural fiber reinforced composites can be effectively put to
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infrastructural use through innovative design ideation. Design innovation in part, is a process
used to create industrial facilities which focuses basically on addressing needs with what is
technologically feasible and devising a viable business strategy to derive value from market
opportunity. Design process innovation is a unique blend of design thinking, computational
thinking, culture, experimentation and problem solving strategies.

Innovative natural fiber composite design encompasses product, process, agent, organization,
tool and goal system in a task. Nonetheless, the vast majority of scholars concentrated to a great
extent on the procedure and industrial relevance with little consideration to the knowledge aspect
of infrastructural facility development. Knowledge of innovative material design strategies,
application and afterlife disposal is considered as a sustainable source of competitive advantage
(Zhang et al, 2012). Subsequently, it is important to comprehend a more extensive extent of
innovative design as portrayed in Figure 6 showing the four aspects involved. These aspects are
connected by means of an assorted types and degrees of collaborations.

The design team represents the experts saddled with the responsibility of designing the
infrastructural facility. The facility, team and design process relate to each other as shown in
Figure 6, hence a good understanding of these relationships could improve our understanding
and ability to work with innovative design. There is obvious relationship between infrastructural
development and design process as informed by the facility architectural requirements (Mortati,
2013). Various optimization schemes are at the designer’s disposal which helps to capture design
control and noise factors that help in reducing uncertainty of innovative alternatives. There is a
parallel relationship between design team and design process tasks; this means that integrated
design activities are essential for new and creative outputs.

Infrastructure

Design
Knowle

Design team Design process

Figure 6: Aspects of innovative design (Adapted from Zhang et al, 2012)

Sustainable infrastructural development is an output that is engineered for the benefit of
society, while design and process innovations mediate between inputs and outputs. The thrust of
innovative composite material design is the opportunity to exploit various knowledge of material
properties, control factor levels, optimal design processes and the relationships between them to
create sustainable infrastructure assets with optimum use of natural fibers that is hitherto
disposed as waste (Taura & Nagai, 2017). Sustainable infrastructure is a key enabler of economic
and social development, as well as environmental sustainability.
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Innovative design of complex infrastructure is an exceptionally intuitive logical procedure
involving group of specialists structuring interrelated parts and settling on coupled choices.
Design innovation cycle matrix of Figure 7 shows that the rate and type of innovation and the
organization of innovative design activities will greatly differ across sectors. A sector is a set of
activities which are unified by some related product groups for a given or emerging demand and
which share some basic knowledge (Malerba, 2005). The key point is that innovation has
relevant systemic features, so it is very essential that the design team should comprise of experts
that contributes relevant sectoral knowledge base, technologies, inputs and potential/existing
need profile. They are composed of a set of actors, networks and institutions carrying out market
and non-market interactions for the creation, development and diffusion of new sectoral
demands. Therefore, sectoral knowledge base is a key segment of all types of infrastructural
development, particularly in consistent advancement. Along these lines, the knowledge base
ought to be additionally considered into a venture of innovative design (Zhang et al, 2012).
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Figure 7. Design innovation cycle matrix in infrastructural development

Advocacy and screening help evaluate an idea and measure its potential benefits and
problems. It requires extensive review of literature, survey and interviews representing
prevailing practices in relevant sector. Each stage of innovation process in figure 7 should be
evaluated in the light of critical success factors (factors that are necessary and guarantee new
product commercialization success) and product value matrix (measure of performance over
cost). Additionally, the use natural fiber composite in design of sustainable infrastructural part
requires that both the product designers and the fabricators/developers have an understanding of
the properties of material. Apart from being conversant with the mechanical properties of the
materials a designer must specifically appreciate the anisotropy, shrinkage, bulk compression,
stress concentration, temperature, creep, ageing and after life of materials. Therefore, in the
course of design of infrastructure for any sector, the qualities of the design material and the
components vis-a-Vis service/operating environmental must be related as shown in Figure 8.
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In this regard, domestic designers can tap into the boundless flexibility of composite
technology to create value during analysis and optimization stage. During this stage, the design
team can set parameter control levels, investigates alternate design solutions, alternate materials
and systems using relevant optimization strategies (EI-Alfy, 2010).
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Figure 8: Interrelationship between material selection and Infrastructural part design.

Sustainable infrastructural design is one of the most critical development processes as
product designer needs to develop values. These values are as essential to product design as
solving an interaction problem. A designer works in the space where customer needs, business
goals and sector technical feasibility converge. Therefore, decisions need to be made that take
into account sectorial peculiarity, technical feasibility, costs and how this decision might affect
revenue. Efficient reinforced composite facility development process will thus require strong
design knowledge base. The designer will need knowledge of end user needs, the capabilities of
the value production processes and the ability to integrate the market need with technical
expertise. Technical expertise is essential in product development stage as it measures the
designer’s in-depth knowledge of product and its production process. The market needs have to
be tallied with the available manufacturing technology. The design alternatives, manufacturing
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capabilities and availability of raw materials are the combined science of possibilities for
meeting the need.

Sustainable infrastructural development process

The infrastructural design and development are particularly challenging in geographical areas
such as Sub-Saharan Africa, whose industrialization levels remain low or stagnated, thus
undergoing a much slower pace of progress in poverty eradication. By adopting Goal 9 in
particular, the global community addresses these and other challenges by committing itself to
indigenous product design and adaptive domestication of existing technologies, thus highlighting
close linkages with virtually all other SDGs as regards job creation, sustainable livelihoods, SME
development, better health, technology and skills development, food security, green
technologies, environmental protection, building resilient cities and climate change mitigation.
However, there has to be an absolute knowledge of need for innovation (Figure 9). A clear
statement of the problem is a prelude to sound infrastructural and industrial innovations,
therefore the problem statement could be in form of market need, clients’ frustration or
improvement on an existing product. Achieving Goal 9 by 2030 will require addressing a range
of resource constraints, it is therefore essential to understand the nature of the product usage, the
class of people using it and ergonomic considerations. Also, the environmental condition needs
to be incorporated.

The decision about the type of matrix (thermoset, thermoplastic or metal matrix) to be used
for a given composites infrastructure depends of the products operating environment. For
example, it is a common knowledge that thermosets do not melt when exposed to heat, they do
not deform, warp or lose their shape in extreme cold temperatures either. This makes them ideal
for any parts or machinery that will be used in extreme climates or environments which
experience regular variations in temperature. In contrast, Thermoplastics are ineffective for parts
which are regularly exposed to extreme heat or rapidly varying temperatures, because of their
ability to melt.
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Figure 9: Key Knowledge components of in infrastructural development process

SDG-9 targets facilitation of sustainable and resilient infrastructure development in
developing countries through technological and technical support (The United Nations, 2015).
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Resilient infrastructure is seen as that which is robust, resourceful and rapid; these dimension of
infrastructural growth is vital for enabling development that meets the growing demand for
improvement driven by ongoing urbanization, population growth and an aspiration to move
towards a more sustainable development pathway, innovative production and manufacturing
require the use of different material design strategies and factors to create resilient, custom
infrastructure of all shapes, sizes, and complexities providing a lightweight, corrosion-resistant
alternative to steel.

Resilience captures various set of skill, competence and dexterity which are succinctly
described as adaptability over stability (Norris et al, 2007). While conventional approaches to
infrastructure development plan focus on resources and structures, there is a pressing need to
understand resilience from a design point of view. This is because new composite product
development presents an opportunity for designer to incorporate resilient paradigm through
variation of control factors, this is a winning strategy and a sustaining approach for the various
option in the application of end product. The infrastructure development stage is a critical period
which defines the functional and physical framework of the product providing all that is needed
to satisfy customers’ needs or provide solution to a problem (Figure 10).
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Figure 10: Value added sub processes in infrastructural development

Technical support is usually incorporated during market demand assessment regarding
specific problems with a product, essentially long run technological and technical support for
composite structures are emerging as a viable and often preferred alternative to metallic repairs
in diverse industries. Technological support for composite structures is seamless in the
administration and support of developing armadas in the aviation, car, and marine composite—
vehicle enterprises. For example, bonded fix and scarf fix are especially appealing from quality
rebuilding and mechanical viewpoints, permitting uneven access while just insignificantly
influencing the outer shape of the structure.

The Taguchi technique is a powerful tool for robust design of sustainable and resilient
infrastructure (Amar and Mahapatra, 2006). The Taguchi approach to testing and
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experimentation (Figure 10) provides an orderly way to collect, analyze, and interpret data to
satisfy infrastructural design objectives. In the design of experiments, one can obtain the
maximum amount of information for a specific amount of experimentation.

Taguchi parameter design is applied to determine the outcome of an analytical approach
consisting of design parameters. It can predict the combination of standard factors for optimal
factor level by measuring the significant variance in factor which reduces the level of system
sensitivity to the source of variation (Bhattacharya, Dev & Das, 2017). Taguchi’s methods focus
on the effective application of engineering strategies rather than advanced statistical techniques
(Mavruz and Ogulata, 2007). Taguchi considers making a structure robust in the parameter
configuration part. In parameter design, the objective is to discover values for controllable
settings that minimize the negative effects of the uncontrollable settings. Tests are utilized to
decide the effect of specific settings on both the controllable and uncontrollable factors. The
thought here is that by watching changes in a controllable factor, a worth can be found for that
factor that lessens the impact (distorting) of variable that can't be controlled (the the noise
factors). The ultimate goal is to find the optimal settings to reduce cost by minimizing variations.
The testing and commercialization stage is proposed to addresses the components that obstruct
the progress of new materials from ideas into commercial use, this is because Competition in
global market is quite high which makes businesses to give more concern to meeting customer
needs. It is really difficult for businesses to be successful in global market by depending only on
high-volume production and low cost (Gurbiiz, 2018; Fletcher & Bourne, 2012). On the whole,
the adoption of new materials requires recognition of the relative advantage that they offer.
Marketing research on product adoption has shown that innovations are likely to be adopted
more rapidly if they are compatible with existing practices and offer benefits that can be
understood, observed and trialled (Rogers, 2003; Moore, 2014).

Challenges and way forward

A major impediment to robust and innovative design of infrastructural facilities in Nigeria is the
absence of new fiber characterization framework with basic constructs and the availability of
manufacturing technology. For effective deployment of fiber reinforced composites in various
sector of the economy, extensive characterization of fibers and reinforced composites to establish
their properties is fundamental. Unfortunately, paucity of advanced manufacturing technology
and mass production facility has impacted on the unit cost of production for reinforced
composite products.

Considering the multi-sectorial demand of SDG-9 targets, the current chapter has advocated
interdisciplinary collaboration of reinforced composited design teams to facilitate integration of
information, data, techniques, tools, perspectives, concepts, and theories from relevant sectors
and bodies of specialized knowledge to advance actualization of sustainable infrastructural
development in Nigeria. Interdisciplinary researches lead the way to answering questions and
solving problem that are too complex to be dealt with adequately by a single discipline or
profession; the approach will hopefully draw on disciplinary perspectives and integrates their
insights through construction of a more comprehensive perspective.

Conclusions and recommendation

The design flexibility offered by natural fiber reinforced composites has made it attractive choice
of material in sustainable infrastructural development. The present review has shown that
composites products can be formed into complex shapes more effectively than most conventional
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materials (like steel) by harnessing different control factors during initial component design. This
gives designers the opportunity to make practically any composition and shape. In this chapter,
various applications have been highlighted in automotive, civil works and transportation sector,
oil and gas sector, wind energy industry, housing sector, maritime sector, power and
telecommunication industries. Design process innovation was then identified as a unique blend
of design thinking, computational thinking, culture and problem-solving strategies.

It was obvious that innovative natural fiber composite design encompasses product, process,
agent, organization, tool and goal system in a task. From a waste perspective new polymer resin
is required that can either be reused or degraded at the end of life for those composites in order to
recover the costly fillers and reduce overall costs. Additionally, the use of natural fibers as
reinforcement for polymer matrixes is justifiable because they have less environmental impact
and high sustainability with comparable properties to synthetic fiber.

As new application of natural fiber reinforced composites pops up on regular basis, efforts
should be geared towards reducing material processing costs and functional knowledge of
material anisotropy, shrinkage, bulk compression, stress concentration, temperature, creep,
ageing and after life is essential. Therefore, in the course of design of infrastructure for any
sector, the qualities of the design material and the components vis-a-vis service/operating
environmental has to be considered. Also, multi-sectoral approach to design involving industry
players is recommended to ensure functionality.

Over all patterns in sustainability and reuse of reinforced composite materials require more
attention on limiting waste and environmental effects. Future directions of research in this field
may consider specific energy requirements for natural fiber comminution, natural fibre
reinforced aluminium composite for industrial applications and micro structural analysis of
natural fiber composites. These new focuses will contribute immensely to the existing
knowledge of natural fiber design criteria, pre-processing demand and characterisation.
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Abstract

Sustainable Development Goals (SDGs) have become indices for measuring the growth and
development in most Countries of the world. It is a yardstick for determining the level of
progress being made by Countries especially on social, economic and environmental fronts. It
commits the world leaders into providing solutions to numerous challenges militating against
overall wellbeing of humanity and our environment. This paper looks at the global performance
of Millennium Developments Goals (MDGs) and the possible ways to achieve Sustainable
Development Goals (SDGs) in Nigeria, and advocate for paradigm shift in the governance
business of the Country and involvement of all and sundry. Achieving sustainable Development
goals in Nigeria involves strategic planning, effective leadership, restructuring of system of
governance, integration of SDGs into national visions and plans, research and innovation,
creativity, restoration of core family values and reward system, creation of awareness by civil
society organizations and philanthropic gestures.

Introduction

At the turn of 21% century specifically in the year 2000, the United Nations in its bids to confront
exciting challenges facing the entire population of the planet-earth came up with development
agenda known as Millennium Developments Goals (MDGs) to be fulfilled in fifteen years
(2015). This United Nations Millennium Declaration was signed in September, 2000 and
commits world leaders to combat poverty, hunger, disease, illiteracy, environmental degradation
and discrimination against women.

These goals include;

Q) To eradicate extreme poverty and hunger

(i)  To achieve universal primary education

(iii)  To promote gender equality and empower women

(iv)  To reduce child mortality

(V) To improve maternal health

(vi)  To combat HIV/AIDS, malaria and other diseases

(vii)  To ensure environmental sustainability

(viii) To develop a global partnership for development

All 189 United Nations member states at that time (there are 193 currently) were committed
in achieving these goals on or before 2015. Those fifteen years have passed and it is obvious
that some countries of the world did not achieve this developmental agenda including our
dear country Nigeria.
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1.1 The Millennium Development Goals Report 2015
Statistical results have shown that MDGs were achieved in some countries of the world
though not 100 percent successful. Take for instance the 2015 MDGs report;

GOAL 1: To eradicate extreme poverty and hunger:

(i)

(if)

The report shows that the number of people living in extreme poverty declined by
more than half falling from 1.9 billion in 1990 to 836million in 2015. Most progress
was recorded from 2000.

The proportion of undernourished people in the developing regions falling from
23.3 percent in 1990-1992 to 12.9 percent in 2014-2016.

GOAL 2: To achieve Universal Primary Education

()
(i)
(ii)

The primary school net enrolment in the developing Countries recorded a
remarkable improvement from 83 percent in 2000 to 91 percent in 2015

The number of out-of —school children of primary school age worldwide has fallen
by almost half to an estimated 100 million in 2000 to 57 million in 2015.
Sub-Sahara Africa recorded the best improvement in primary education since the
MDGs were established. The region achieved a 20 percent point increase in the net
enrolment rate from 2000 to 2015 as against 8 percent points between 1990 and
2000.

GOAL 3: To promote gender equality and empower women

(1)
(i)
(i)

Many more girls are now in school as compared to what is obtainable 15 years
ago.

In Southern Asia, only 74 girls were enrolled in primary school for every 100
boys in 1990. But today, 103 girls are enrolled for every 100 boys

Between 1991 and 2015, women have gained ground in parliamentary
representation in nearly 90 percent of the 174 countries over the past 20 years.

GOAL 4: To reduce Child Mortality

(i)
(i)

(i)

The global mortality rate of children under five years has declined by more than
half, dropping from 93 to 43 deaths per 1000 live births between 1990 and 2015.
Despite population growth in the developing regions, the number of deaths of
children under five has also reduced from 12.7 million in 1990 to almost 6
million in 2015 globally.

In Sub-Saharan Africa, there was significant annual rate reduction of under-five
mortality in 2005-2013 than in 1990-1995.

GOAL 5: To improve maternal health

(1)
(i)
(i)

The maternal mortality ratio dropped by 45 percent worldwide since 2000 as
against what it used to be in 1990s.

In Northern Africa, the proportion of pregnant women who received antenatal
visits increased from 50 percent to 89 percent between 1990 and 2014.

In Southern Asia, the maternal mortality ratio reduced by 64 percent between 1990
and 2013, and in sub-Saharan Africa it fell by 49 percent.

GOAL 6: To Combat HIV/AIDS, Malaria and other Diseases
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Q) New HIV infections dropped by approximately 40 percent between 2000 and 2013
from an estimated 3.5 million cases to 2.1 million.

(i) People living with HIV have more access to antiretroviral therapy (ART) with 7.6
million deaths from AIDS averted between 1995 and 2013.

(iii)  In sub-Saharan Africa, over 6.2 million malaria deaths were averted between 2000
and 2015 for children less than five years of age.

GOAL 7: To ensure environmental Sustainability

Q) Ozone —depleting substances have been virtually eliminated since 1990

(i) In 2015, 91 percent of the global population is using an improved drinking water
source compared to 76 percent in 1990

(iii)  The proportion of urban population living in slums in the developing regions fell
from approximately 39.4 percent in 2000 to 29.7 percent in 2014.

GOAL 8: Develop a global partnership for development

1.2

() Official development assistance from developed countries increased by 66 percent
between 2000 and 2014 reaching $ 135.2 billion.

(i) The imports from developing to developed countries were admitted duty free from 65
percent to 79 percent in 2014.

(iii)  As of 2015, 95 percent of the world’s population is covered by a mobile-cellular
signal

Despite the successes recorded by the prosecution of MDGs, progress has been uneven

across regions and countries. Millions of people were left behind especially the poorest and

those disadvantaged because of their sex, age, disability, ethnicity or geographical location.

In order to solve the problem and further consolidate on the achievements recorded by
MDGs, in 2012 the UN Secretary —General Ban Ki-moon established the “UN System Task
Team on the Post-2015 UN Development Agenda”, bringing together more than 60 UN
agencies and international organizations to focus and work on sustainable development.

On 19" July, 2014, the UN General Assembly’s Open Working Group on Sustainable
Development Goals (SDGs) forwarded a proposal for the SDGs to the Assembly. The
proposal contained 17 goals with 169 targets covering a broad range of sustainable
development issues.

On 25 September, 2015, the final document was adopted by UN General Assembly at the
UN Sustainable Development Summit in New York, USA; officially known as
“Transforming our world” as part of its 54th United Nations Resolution A/RES/70/1 with
delivery date of 2030.

Sustainable Development Goals
Sustainable Development is a four dimensional concept that revolves around Economic,
Social, Political/Culture and Environmental development. It goes with following definitions;

(@) It is a development that meets the needs of the present without compromising the
ability of future generations to meet their own needs (Brundtland Commission report,
1987)
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(b) It can also be defined as the means of finding better ways of doing things both for the

future and the present.

(c) Sustainable development is a process for meeting human developmental goals while

sustaining the ability of natural systems to continue to provide the natural resources
and ecosystem services upon which the economy and society depend.

In fact, any action that is tailored towards making the human existence favourable and
comfortable is a function of sustainable development.

1.3.1 Sustainable Development Goals (SDGSs)

Sustainable Development Goals (SDGs) is a 17- point agenda. The new agenda includes:

(1)
(2)

(3)
(4)
(5)
(6)

(7)
(8)

(9)

(10)
(11)
(12)

(13)
(14)
(15)

(16)

(17)

Poverty- End poverty in all its forms everywhere

Hunger and Food Security — End hunger, achieve food security and improved
nutrition and promote sustainable agriculture

Good Health and Well-Being- Ensure healthy lives and promote well-being for all
at all ages

Education- Ensure availability and equitable quality education and promote lifelong
learning opportunities for all

Gender Equality and Women’s Empowerment- Achieve gender equality and
empower all women and girls

Water and Sanitation- Ensure availability and sustainable management of water
and sanitation for all

Energy-Ensure access to affordable, reliable, sustainable and clean energy for all
Economic Growth- Promote sustained, inclusive and sustainable economic growth,
full and productive employment and decent work

Infrastructure, Industrialization- Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster innovation

Inequality-Reduce inequality within and among Countries

Cities- Make cities and human settlements inclusive, safe, resilient and sustainable
Sustainable Consumption and Production- Ensure sustainable consumption and
production patterns

Climate Change- Take urgent action to combat climate change and its impacts
Oceans- Conserve and sustainably use the oceans, seas and marine resources for
sustainable development

Biodiversity, Forest, Deforestation- Protect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage forest, combat desertification and halt and
reverse land degradation and halt biodiversity loss

Peace and Justice- Promote peaceful and inclusive societies for sustainable
development, provide access to justice for all and build effective, accountable and
inclusive institution at all levels

Partnerships- Strengthen the means of implementation and revitalize the global
partnership for sustainable development.
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It is a well thought out developmental plan which has the capacity of making our planet a
pleasurable place to live.

1.3

131

1.3.2

1.3.3

The Road Map towards achieving SDGs in Nigeria

Achieving Sustainable development goals (SDGs) in Nigeria requires the involvement of
all and sundry. Government Institutions of higher learning togther with the private
sectors, family, communities, States, Civil Society Organizations, and Philanthropists
should take more proactive responsibilities to restorating societal core values and
rewards for hard work, integrity and excellence.

Institutions of Higher learning

The institutions of higher learning should be at the fore front of the crusade in achieving

SDGs in Nigeria. The traditional role of higher institutions especially Universities

revolve around teaching, research and community services. There should be;

Q) Curriculum review: Universities should introduce a compulsory SDGs courses in
their programmes and housed in GS Units

(i) Innovative research: Researches should be goal oriented, that is towards solving a
particular problem within the proximate environment

(iii)  Link with Industries: The commercialization of research finding should be
funded and executed through industries.

Restructuring of system of Governance in the Country

Government has greater role to play in the implementation of sustainable development

goals. These include reforms through;

Q) Making National and State Assemblies Part-Time Occupation: The legislatures
should be a part-time job and their meetings should be three or four times in a
year aside from emergencies when the need arises. This will ensure that 25
percent National budget allocation to this arm of Government is deployed to
infrastructural development and other productive areas of need.

(1) Judiciary: More judges should be appointed for quick dispensation of justice.

(1) Corruption: People involved in corruption should be adequately punished.
Corruption restraining mechanism should be built in the system of governance
like TSA, BVM etc.

(V)  Education: 26 percent of the National budget should be allocated to education
sector for proper funding of research and innovations.

(V)  True federalism. Every State should be allowed a measurable unit of autonomy.
The States should be encouraged to harness their natural resources and pay a tax
to the central government.

(V1) Inclusive governance: The Communities should be consulted before siting of any
developmental project in their areas.

(VII) Monitoring and Evaluation offices. Different layers of Government should have
SDGs offices for project monitoring and evaluation.

Family, Society and Reward System
Core values are like a navigation system that guild our actions and behaviours and
helping children develop core values is essential for a life of purpose and significance.
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The core values of integrity, hard work, honesty and sincerity of purpose should be
inculcated in our children. The ones that excel in their chosen career should be
recognized and honoured.

1.3.4 Civil Society Organizations

The CSO should be up and running in their activities. They should take a lead in’

(1 Enhancing transparency and good governance by contributing to increase public
debate on issues surrounding the formulation and implementation of government
budgets

(i) Educate the citizens on their rights and privileges

(iii)  Organize town hall meetings for public office holders to give report of their
activities

(iv)  Raise awareness and educate the citizens on governmental programmes

(v) Help develop, implement and monitor education strategies.

1.3.5 Philanthropists
Philanthropists must play a crucial role in the achievement of the SDGs. There should be
a SDG philanthropy platform to enable the philanthropist engage in providing solutions
to the problems posed by SDGs. This can be done through;
Q) Provision of small-scale loan scheme for indigent people to access
(i) Partnering with Government for infrastructural development
(iii)  Establishment of education loan scheme targeted at bright indigent students
(iv)  Funding of research and innovation
(v) Institution of awards for people with bright ideas.

1.4 Conclusion

The sustainable development goals (SDGs) are a 17-goal frame work for global
development. The SDGs are the follow-up to the UN’s Millennium Development Goals
(MDGs) with delivery date of 2030. The performance of any country wishing to achieve
the SDGs depends primarily on its leadership. Effective leadership translates into
prudent policy formulation and implementation as well as good public delivery to meet
the needs and aspirations of its citizens. Sustainable development goals can be achieved
in Nigeria if there is deliberate plan and strategy to do so. The plan includes the
restructuring the system of governance in the country, involvement of civil societies in
creating awareness, higher institutions in taking a lead in research and innovations,
restoration of family cores values, awards to achievers and philanthropists supporting the
Government in infrastructural developments.
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Abstract

Human population is still growing and needs space and environmental resources. This assertion
means that sustainable environmental resources management could be weighed against physical
development and the health of any people. How can unhealthy environment put the lives of
people, especially children in jeopardy? This paper attempts the foregoing question by
correlating the consequences of degrading environment with the well-being of people,
particularly, the children. One solution among many, on which individuals can be proactive on,
is to promote the tenets of environmental health in their communities for the overall benefits of
both present and future human future generations.

Introduction

Children are the future leaders of Africa. However, many of them cannot develop to
maturity/survival if their health is negatively affected by environmental components.
Components of the environment most affected and pivotal for human survival include; air, water,
and climate. Air and water pollution have been at the forefront of causes of environmental
pollution related deaths in both developing and developed countries. In 2012, 1.7 million deaths
in children under the age of 5 in the World were attributable to the environment. Last (1995),
defined the term ‘environment’ to mean “all that which is external to the individual host which
can be divided into physical, biological, social and cultural factors (any of which can influence
status of populations)”*. This definition by Last (1995) seems to be widely accepted in the public
health sector. Whereas, WHO (World Health Organization) defines ‘health’ as a state of
complete physical, mental and social well-being and not merely the absence of disease or
infirmity.?

The impact of environmental risk factors on health are extremely varied and complex in both
severity and clinical significance. Environmental risk factors can either be classified as chemical
(air pollutants, toxic wastes, pesticides); biologic (disease organisms present in food and water,
insect and animal allergies) or physical (noise, ionizing and non-ionizing radiations). Globally,
an estimated 12.6 million deaths each year are attributable to unhealthy environments; nearly 1
in 4 of total global deaths. Environmental risk factors such as; air, water and soil pollution,
chemical exposures at workplace, climate change and ultraviolet radiation contribute to more
than 100 diseases and injuries.® The effects of environmental degradation on human health can
range from death caused by cancer due to air pollution to psychological problems resulting from
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noise.2Although, there are many factors that influence the health of a population, such as diet,
sanitation, socio-economic status, literacy, and lifestyle?; literature has it that, more than 10% of
preventable deaths are mainly due to two (2) factors: (a) lack of clean water and (b) the
effects of indoor air pollution resulting from the use of fuelwood, for cooking and heating. °
Although, emissions of many air pollutants have declined in high income/developed countries in
recent years, air-emissions made worse by industrialization and poor sanitation. However, the
environmental determinants of human health in high income/developed countries, relate more to
their exposures to air pollutants (particularly in urban areas) and chemicals in the environment
than to poor living conditions. On the other hand, for low and middle-income countries - the
major environmental health threats such as cholera, Lassa fever and tuberculosis which
frequently ravage its peoples are primarily due to poverty, malnutrition, poor housing, poor
health-care system and unsafe drinking water. Consequently, more than half the world’s
population is still exposed to unsafely managed water, inadequate sanitation and poor hygiene,
resulting in more than 800 000 preventable deaths each year. A large fraction of malaria cases
and other vector-borne diseases is closely linked to the management and manipulation of the
environment, such as drainage, irrigation schemes, or design of dams. More than one million
workers die each year because their workplace is unsafe, and more than one million people die
from exposure to chemicals.® Taking Nigeria as a case study, the diseases of public health
concern which are endemic and highly difficult to tackle despite the billions of dollars in funding
and grants from numerous international and national donor agencies stem from the
environmental issues faced ranging from; overcrowding, poor housing structure. Many of the
diseases killing millions yearly include but are not limited to malaria, diarrheal diseases,
tuberculosis are due to issues like; poor housing (overcrowding), water and vector control for
malaria and diseases like dengue fever and could be easily averted by environmental control.’

X-raying related environmental health issues in communities

Based on the increasing relevance of the impacts of the environment on the health of the people,
the ‘Environmental Health’ profession was created as a branch of public health to advance
knowledge that balances the benefits between the environment and human wellbeing.
Environmental health comprises those aspects of human health including quality of life that are
determined by chemical, physical, biological, social and psychological factors in the
environment. It also refers to the theory and practice of assessing, correcting, controlling and
preventing those factors in the environment that can potentially affect adversely the health of
present and future generations®. Evidence based researches have been carried out by different
individuals and groups across different levels of development of human life: i.e., from prenatal to
old age with respect environmental impacts; with varying results. Children’s susceptibility to
environmental exposures is different from those of the adults; though, it may result in more or
lesser risks at various stages of their development. A number of child health endpoints — birth
defects/other birth outcomes including neurotoxicity, developmental disabilities, reduced growth,
childhood cancer, and asthma’ have all been associated with exposures to environmental
pollutants such as air pollution®.

Nowadays, air pollution is hard to escape from. Urban air quality problems related to some
pollutants are on the increase, with serious repercussions for human health?. As the Earth gets
hotter and more crowded with people, our fuel-engines continue to pump out dirty emissions.
Therefore, air we breathe-in becomes heavily polluted with carbon emissions.'® The World
Health Organization recognizes air pollution as a critical risk factor for non-communicable
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diseases, causing adult deaths resulting from at least heart diseases (24%), strokes (25%), chronic
obstructive pulmonary diseases (43%) and lung cancer (29%).!! The highest ambient air
pollution parameters with annual mean levels most often exceeding more than 5 times World
Health Organization limits; are reported in Asia and Africa. (Although African cities have a
serious lack of air pollution data).!! In 2016 alone, ambient air pollution caused about 4.2 million
deaths while household air pollution from cooking with polluting fuels such as solid fuels or
kerosene for lighting, cooking and heating.* With almost 3,000 million people still depending on
polluting fuels, air pollution is said to be among the largest risks to health, causing about seven
million preventable deaths per year. Quite a huge number of easily preventable deaths!

A critical review of the diseases outlined above could show the different ways the lack of a
degraded environment can have on people’s health development. In 2012, it was globally
estimated that 26% of childhood deaths and 25% of the total disease burden in children less than
5 years could be prevented through the reduction of environmental risks such as air pollution,
unsafe water, sanitation and inadequate hygiene or chemicals.” It was further stated that reducing
environmental risks could prevent 1 in 4 child deaths'? through proper sanitation. Environmental
sanitation is defined as art and science of applying sanitary, biological and physical science
principles and knowledge to improve and control environment and factors therein for the
protection of the health and welfare of the public 3. Safe sanitation is essential for the health,
from preventing infections to improving and maintaining mental and social well-being/health.
Unsanitary conditions have been linked to stunting in children, affecting one quarter of children
under 5 years of age, through several mechanisms i.e., repeated diarrhea, helminthes infections
etc.!4

Way forward for sustainable environmental health
A publication by the World Health Organization, titled: “Preventing Disease through Healthy
Environment”® enumerated the following interventions:

e Focus on primary prevention

e Systematically consider health in all sectors (inter-sectoral collaboration)

e Promote and support local governance to address environmental health planning.

e Integrate actions to address the social determinants of health and provide basic services to

all.

Conclusion

In conclusion, given the myriad of diseases attributed to the deviation from environmental
standards, it is obvious that the environment has deleterious effects on the health of individuals,
especially children — the leaders of tomorrow in line with sustainable development. This further
means that environmental problems do not only affect the health of the present generations but of
the future generations. This calls for proactive public health efforts geared at protecting the
environment, preventing deviations from health and ensuring the future of present and future
generations. Organized community efforts through regular environmental sanitation, protection
of water bodies and safe disposal of human wastes are pivotal. Governmental/ political will and
support through inter-sectoral collaboration, community mobilization will go a long way to
reduce the burden of disease. Health education of the community via governmental and non-
governmental organizations will help tackle the problem.

= Become an advocate of environmental health, today!!!
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= Safeguard the health of future generations, through environmental conservation!!!
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Abstract

Corruption is perceived across the board to be an illegal transaction that often takes the form of
embezzlement, brides, money laundry, and other forms of vises that could threaten the
implementation of policies in both developed and developing countries across the world, and
especially sustainable development goal of any nation. The implementation of sustainable
development goals in Nigeria has been a daunting task for the government, policymakers and the
citizenry due to corruption. The paper appraisal the challenges posed by corruption to the overall
implementation of the sustainable development goals in Nigeria. The paper relied on articles
from journals, books, conferences, working papers, and official documents, which form the basis
for the adoption of the secondary method of data collection. Using content analysis, the paper
found that corruption which appears in the form of embezzlement and brides constituted a huge
setback to the implementation sustainable development goals in Nigerian. Unfortunately, no end
in sight due to the lack of political will to curb the menace called corruption in the country. This
paper recommended that for implementation of sustainable development goals to see the light of
day in Nigeria there is the need to tackle the issues of corruption headlong with complete
commitment from the political leaders in Nigeria.

Keywords: Sustainable Development; Corruption; Implementation; Nigeria; Political Will

1. Introduction
The level of poverty among the Nigerian citizen is alarming, youth unemployment is at its peak,
the collapse of infrastructure remains obvious, insecurity is astronomically high, the citizen feels
less secure than ever, and the nation is rooted at the bottom of the Human Development Report
in recent time, due to the ascendancy of corruption in the country (Akanle & Adesina, 2015).
Corruption remains the single greatest hindrance to the attainment of sustainable development
goals in Nigeria. Corruption hinders development and economic empowerment, it promotes an
increase in public spending, a decrease in public revenue generation, thus hampering the
implementation of sustainable development goals in the country (Catan & Chafffin, 2003).
Corruption has also hindered the realization of the enormous potential inherent Nigeria’s oil
resource, and other natural resources, and the large market which helps to enhance the social,
political and economic strength of any nation (Azeez, 2011). The socio-economic condition
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which prompted this endemic corruption in Nigeria includes lack of economic opportunity, poor
reward system, and the immediate opportunity provided through illicit enrichment by elites, an
absence of rule of law and enforcement of existing laws and the prolong military rule in the
country (Shehu, 2005). This social malaise has holistically spread in all spheres, cutting across
religious groups, political system, socio-economic sectors, governmental and non-governmental
organizations, the young and old, male and female, the malignant nature of corruption in Nigeria
has proved to defer treatment (Aluko, 2002; Olagunju, 2012).

Hence, since Nigeria’s independence in 1960 the country has grappled in policy
implementation such as sustainable development goals as a result of corruption. The situation has
generated a negative perception of any new development goal in the country, which may struggle
with an implementation like the previous policies. One key setback to successful sustainable
development goals implementation in Nigeria is the endemic corruption in the socio-political
system of the country, and especially among the public and political officeholders. This paper
attempts to review the related literature on the subject of corruption and its impact on sustainable
development goals in Nigeria. Thus, this chapter is further sub-divided into five sections. Section
one talks about the general introduction, while section two looks at conceptual clarification,
while section three reviews the history of corruption in Nigeria. In section 4 we see a review of
the impact of corruption on the implementation of sustainable development goals in Nigeria,
while section five is the conclusion and recommendation.

Conceptualization Clarification
2.1 Corruption:

The issue of conceptualization of phenomenon in social science has generated a lot of problems
because most scholars have a different perspective on a given issue at any point in time;
apparently, the concept of corruption is no different. According to Adeyemi (2012), the concept
of corruption has defied uniform definition among the practicing policy administrators and the
academic communities, and it has continued to be enveloped by value differences, preference
amongst the victims and perpetrators. While Nwabueze (2002) sees corruption as social or
criminal deviance as a result of a lack of will to respect social norms with an extra-legal
approach or mal-adaption to gaining access to public resources. According to Olasupo (2009)
corruption is an act of taking and giving a bribe, acquisition of wealth illegally from the
resources of the nation, and exercise of discretion in the position of authority for personal
benefits.

While Dukor (2005) opined that corruption is found to have occurred when unfaithful and
dishonest behavior defiled the social structure of society. In the work of Otite (1986) corruption
is perceived to have occurred when their perversion of integrity through favoritism, bribery,
moral depravity through the injection of an improper transaction with the target of changing or
altering of judgments from those in the position of trust. Corruption is the act of manipulation
and the use of the public office or using private capacity or position of trust to divert funds and
materials meant for the benefits of a vast majority of the people for personal need and interest.
Omotola's (2006) definition of corruption was captivating; the scholar sees it as having both
political and economic context with a joint effect. Political corruption is a situation where policy-
making and politics are characterized by intimidation of position groups, abusive patronage,
fraud, and exchange of money and materials for utility franchise. Osoba (1996) conceived
corruption as anti-social behavior by a group of individuals which confers fraudulent or unjust
benefits on its perpetrators, which violate established legal norms and moral beliefs of the
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society and subvert or diminish the general wellbeing of the citizens. Corruption in the policy
cycle occurs when the public officials take bribes in the form of money and other forms of
material gains for personal interest, which invariably hampers the effective policy spheres and
importantly the implementation of a given policy.

1.2 Policy Implementation
Policy implementation comprises those actions by private individuals (or groups) and public
institutions that are targeted at achieving set objectives embodied in a prior policy decision,
which include transforming policy decisions into operational or concrete terms (Van Meter &
Van Horn, 1975). Pressman and Wildavsky (1984), who are foremost scholars of policy
implementation, see it as a process of interaction built in a form of relationship between goals
setting and action is taken towards achieving these set goals. Implementation process only began
when goals and objectives have been set or established by the concerned body either through
legislation or otherwise and necessary apparatus such as fund has been committed to it (Van
Meter & Van Horn, 1975). Brynard (2005) sees policy implementation as accomplishing the
policy objectives through programming and planning of projects and operations to achieve the
desired impacts/outcome agreed. Policy implementation is that an iterative process in which
decisions communicated as policy are transformed from ordinary ideas (or decisions) into social
action and behavior (Ottoson & Green, 1987). Policy implementation involves carrying out the
set policy decisions through the detailed or planned cause of actions, with the overall objective of
accomplishing the policy target.

1.2.1 Approaches to Policy Implementation
Policy implementation is commonly viewed from the top-down approach or bottom-up
implementation approach which involves the methods of structuring implementation of policy to
ensure it achieves the goal upon which it was established (Birkland, 2014). Goggin (1990) view
policy implementation from three (3) generations; the first generation of policy implementation
study mainly found in the 1970s which was characterized by pessimistic undertone, this
generation of studies only raise awareness of the issue of implementation; the second generation
included a wide range of hypotheses and theoretical framework, the period centered its debate on
top-down and bottom-up implementation study of policy; while the third generation of policy
implementation study tried to narrow the gap between top-down and the bottom-up approaches
with more scientific orientation and experimenter observation.

Top-Down Approach: The approach sees policymakers as the central or main actors in the
policy implementation process, attention is focused on manipulating factors at the central level
(Matland, 1995). For effective policy implementation, this approach believes that clear
objectives, implementation processes must be legally structured, casual theory, officials that are
committed, and support groups are needed (Sabatier, 2005). The strength of the top-down
approach to Cerna, (2013) is that its generalization and its consistency in the policy advice and
implementation; the top-down approach is often criticized for considering policy implementation
as an administrative process while ignoring other aspects and it places emphasis on the makers as
key actors in the implementation process.

Bottom-Up Approach: The bottom-up approach unlike the other approach places emphasis
on groups and those who deliver services believing that policy implementation is done at the
local level (Matland, 1995). To Cerna, (2013); Hanf, et al, (1978) the approach recognized the
series of actors involved in delivering services by establishing contacts in order to arrange the
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connection of techniques to identify other actors from local, regional, sub-regional and national
actors involved in the outlining, financing and implementing governmental programs. The
bottom-up approach focuses essentially on the local actors who implement programs of the
government and describe or explain the factors that may hinder policy goals; this approach
adopts flexible strategies in order to suit the local difficulties that may face the implementation
of policies (Cerna, 2013; Matland, 1995). The approach is faced with some criticism for
overemphasizing on local autonomy in policy implementation.

Combined Approach: Some literature has shifted attention to combining both bottom-up
and top-down approaches in policy implementation studies in order to gain from the strengths of
the approaches and to enable them to interact regularly (Cerna, 2013). An implementation
strategy that uses the bottom-up approach is mostly found in the area of low conflict, where there
is lack of consensus on the achievement of goals, while strategies that use the top-down approach
as a guild to policy implementation and governance are often found in high conflict area
(Suggett, 2011). According to Cerna, (2013) combined approach is important in policy
implementation because of the wide ranges partners, and the interaction from both local actors
and the central policy-makers geared towards successful implementation of governmental
policies; and the critics of this approach see those policy implementations differing according to
peculiar content and policy types.

1.3 Sustainable Development:

Sustainable development according to the International Institute for Sustainable Development
(11SD) the most frequently quoted definitions of the concept was gotten from Our Common
Future, also known as the Brundtland Report, as cited Akintoye & Opeyemi (2014;35) which is
state thus:

“Sustainable development is development that meets the needs of the

present without compromising the ability of future generations to meet

their own needs. It contains within it two key concepts: - The concept of

needs, in particular the essential needs of the world’s poor, to which

overriding priority should be given; and - The idea of limitations imposed

by the state of technology and social organization on the environment’s

ability to meet present and future needs”.

Table-1: Sustainable Development Goals

Goal Indicator

Goal 1. End poverty in all its forms everywhere

Goal 2 End hunger, achieve food security and improved nutrition, and promote sustainable agriculture

Goal 3 Ensure healthy lives and promote well-being for all at all ages

Goal 4 Ensure inclusive and equitable quality education and promote life-long learning opportunities for

Goal 5 Achieve gender equality and empower all women and girls

Goal 6 Ensure availability and sustainable management of water and sanitation for all

Goal 7 Ensure access to affordable, reliable, sustainable, and modern energy for all

Goal 8 Promote sustained, inclusive and sustainable economic growth, full and productive employment
and decent work for all

Goal 9 Build resilient infrastructure, promote inclusive and sustainable industrialization and foster
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Goal 10  |Reduce inequality within and among countries

Goal 11 ~ |Make cities and human settlements inclusive, safe, resilient and sustainable

Goal 12 [Ensure sustainable consumption and production patterns

Goal 13 [Take urgent action to combat climate change and its impacts

Goal 14 |Conserve and sustainably use the oceans, seas and marine resources for sustainable development

Goal 15  |Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss

Goal 16  |Promote peaceful and inclusive societies for sustainable development, provide access to justice
for all and build effective, accountable and inclusive institutions at all levels

Goal 17 |Strengthen the means of implementation and revitalize the global partnership for sustainable

Source:Sustainable Development Solutions Network, Cited in Malaolu & Ogbuabor (2017:483).

The table 1 above shows the summary of the 17 sustainable development goals. Sustainable
development is that quest for development that does that not just capture the immediate needs of
the citizens, it also takes care of the future needs of the people at large, through enhance
technology, social facilitate and adequate use of the available resource. Dansabo (2016:11)
capture the very essence of the sustainable development goals thus:

The UN Agenda for Sustainable Development adopted last year at
the United Nations Sustainable Development Summit includes 17
Sustainable Development Goals (SDGs) to end poverty, fight
inequality and injustice, and tackle climate change by 2030. The
SDGs is the successor global development programme that
replaced the MDGs.

To Lele (1991) sustainable developments is that new way of life and of course approach to
economic and social activities for all societies across the board, including the rich and poor
which is compatible with the preservation of the environment through viable and efficient
management of available resources for the survival of human immediate need and future
generation.

2. Corruption in Nigeria: A brief Historical Review
Corruption in Nigeria can be traced to the colonial epoch. Colonialization in the country was
built on corruption because of the predilection of these colonialists whose intention was to
exploit the state for their benefit at the expense of the people through the aid of traditional rulers,
which were used a tool for swaying the natural resources of the land (Omotola, 2006). According
to Jain (2003), the activities of colonialists in Africa prompted the emergence of a primordial
public sphere which was built on control, high moral principles, and accountability, at the same
brought about civil public which has no moral principles and embraces private accumulation.
The colonialists supervised the accumulative corrupt system, through shipment of huge surpluses
via unequal trade (Osoba, 1996). Having gotten her independent from the colonial rule in 1960,
the military stepped in to distort the then existing political system, a tread with continued until
the late 1990°s when the emergence of democratically elected administration was inaugurated.
The distortion of the democratic administration/the activities of the military junta did not stop the
endemic corruption in the country. Nigeria under the military regime witnesses the
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institutionalization of corruption, which was a tool for retaining power, and rule of law was
neglected, cutting corners amongst the citizens and public officers became a norm, thus the
corruption which they (the military) claimed to be the reason for seizing power became worst
under their regime (Shehu, 2005).

Corruption escalated dramatically during the era of the oil boom in the 1970s when revenue
from petroleum was fourfold high in the international market, while Nigeria treasury was awash
with foreign currency, stealing from the country’s treasury equally increased (Osoba, 1996). The
endemic corruption led to the collapse of Nigeria’s first, second, third republics and it remains a
major threat to the continued existence of the present republic in the country (Omotola, 2006).
Despite, initiatives such as the promulgation of the public officers' Decree No.5 of 1966, the
enactment of the Corrupt Practices Decrees No. 38 of 1975, the Corrupt Practices and other
Related Offences Act of 2000, Economic and Financial Crimes Act 2002, and host of Probe
Panels carried out in the country, unfortunately, all these enabling legislation did not ease the
endemic corruption in Nigeria.

3. Impact of Corruption on the Implementation of Sustainable Development Goals in
Nigeria
Corrupt activities in Nigeria have denied the overwhelming majority of the citizen of the country
the gains inherent in sustainable development goals. The corruption denied the citizens the basic
means of livelihood, with a worsening level of unemployment which has eroded almost all
available goals of sustainable development and the policy strategies inherent in it. For instance,
despite the existence of 17 sustainable development goals target aimed at reducing poverty in the
country not much have been achieved due to corrupt tendencies in the both bureaucratic and
political system of Nigeria. Policies such as the National Poverty Eradication Program (NAPEP)
and National Directorate of Employment (NDE), as well as the huge amounts of gains derived
from oil and other natural resources which was geared towards reduction of corruption for easy
attainment of sustainable development, many citizens of the country are still living abject
poverty, which keeps growing due to poor implementation as a result of corruption (Aminu &
Onimisi, 2014).

The serious nature of corruption in the political system of Nigeria has not only affected the
implementation of sustainable development in the country, but corruption has also caused the
greater political deficit and question the credibility of basic policies measure which focuses on
empowerment, poverty reduction, inequality, accountability, popular participation, and
unfortunately, the political will, as well as the legitimacy of such policies remains affected
(Omotola, 2006). The damage corruption has done the attainment of sustainable development
goals in Nigeria cannot be quantified as epidemic corruption in the country has held back the loft
desired goal of sustainable development. The collapse of most sustainable development goals or
the failure in the implementation of most of the goals in Nigerian has some element of corruption
when critically examined. The country’s oil boom era in the 1970s led to a rapid increase in
corrupt activities, which hindered the decisions (policies) of the government as well as the
implementation of such decisions. As the governing class saw the oil boom as an instrument of
political gains, while political office holders exploited the system for private interest, with the
high level of indiscipline, self-seeking, greed, selling off public assets to friends during the
military regime and corruption was made worsen under democracy administration as it became
systemic and endemic in the country making it practically impossible for policy implementation
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to the light of the day (Omotola, 2006). Corruption has particularly hampered the
implementation of sustainable development goals in the nation’s public institutions as public
officers tend to be more interested in collecting bribes rather than achieving the targeted policy
objectives (Dike, 2011).

The impact of corruption can be further felt on various projects across the country which
ordinarily assist in attainting or achieving sustainable development goals, unfortunately, as poor
and weak infrastructures spread in all sections of the country due to poor supervision, as
supervisory officers are more interested in collecting ‘kickback’ against ensuring the successful
completion of such projects or policy actions remains a setback to the attainment of the goals
(Olagunju, 2012). The primitive quest for private accumulation of wealth and the diversion of
resources at the expense of the citizens of Nigeria by key public office holders has no doubt
contributed to the low implementation of public or social policies in the country (Osoba, 1996).
Dansabo (2016:9) According to Ogbeidi (2013) corruption in Nigeria remains the biggest
hindrance to the implementation of sustainable development. Ogbeidi, notes thus:

Corruption is the most critical impediment to achieving the
Millennium  Development Goals (MDGs)...Nigeria remains
desperately poor due to bad management of its wealth by
successive corrupt governments. Today, Nigeria is one of the
poorest countries in the world. Its unadjusted GNP per capita of $
300 leaves it in 164™ position among other counties in 1999. The
per capita GNP PPP (purchasing power parity) figure of $ 820
looks better at first glance but it ranks 199" out of the 209
countries covered in the World Bank’s 2000 World Development
Report...In 2010, Nigeria’s GDP per capita (PPP) of § 2.365
ranked as 138™ in the world out of the 180 countries, while the
GNI per capita (PPP) of $2.160 left the country in the 172"
position out of the 215 countries listed in the World Development
Indicators Database (Cited in Dansabo, 2016:9).

Thus, corruption remains an undermining factor in Nigeria’s drive for the implementation of
sustainable development goals. Corruption in the country’s political and bureaucratic cycle
which often takes the form acceptance of gratification, inducements, embezzlement of the fund,
conflict of interest, influence peddling, padding of budget, extortion, fraud, bribery,
misappropriation, falsification of financial records, these acts perpetrated by some public office
holders are inimical to the implementation of sustainable development goals in Nigeria (Aina &
ICPC, 2014).

A study has equally shown that Nigeria is known to be among the countries with least
recipients of aid from foreign donor due to the history of endemic corruption in the political
system of the country, which invariably has hampered the implementation of certain goals of
sustainable development that require assistance from donor agencies, organization and countries
(Aina & ICPC, 2014). Corruption is the fundamental cause of mass impoverishment, agonizing
poverty, grinding, which has compelled the citizens of the nation to resign to their faith in the
phase absence of socio-political development and non-implementation of sustainable
development which would have improved their standard of living (Olojede, 2006). The enormity
of corruption has impacted negatively implementation of sustainable development goals in
Nigeria. This, unfortunately, set the country a few decades backward, thus presenting a situation
of non-existence or absence of socio-economic and political development in the country. One
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major source of concern its threat to the nation’s development, thus complicating the socio-
economic and political problems in the country.

Furthermore, Akanle & Adesina (2015) were of the view that corruption is often encouraged
by the collection of social networks and kinsmen who place demands that are beyond the official
capacity of the public officers from their section of the country, making these officers go beyond
their constitutional mandate to please their social, ethnic and kin networks, thus pursuing them to
cut corners and subsequently jeopardizing an existing sustainable development goal. These
scholars equally stated that those ethnic groups and kinsmen apart from the psychological boost
of seeing their kinsmen in public offices, their major concern is the social benefits deliverable
from public office holders, even when it distorts the implementation of the sustainable
development goals.

Corruption in Nigeria constitutes an impediment to the implementation of not only
sustainable development goals, but it also affects resource mobilization, poverty eradication,
poor quantity/quality of service delivery of the government agencies, educational institutions,
ineffective health facilities, poor infrastructure, social insecurity and high cost of living in the
country (Derin, 2007; Chukwuemeka, Ugwuanyi, & Ewuim, 2012). According to Dahida &
Akangbe (2013), the massive and prevalent corruption among the political and bureaucratic class
has not helped the implementation of sustainable development goals in Nigeria and the
promotion of governance and infrastructure development. Systematic corruption among some
public officials have frustrated sustainable development goals implementation and the direct
flow of administrative provisions needed for growth, and the idea of good governance is
jettisoning for private interest (Ovienloba, 2007).

Furthermore, Awofeso & Odeyemi (2014) see public policymakers and implementers
saddled with the responsibility of formulating and implementing policies of the government are
themselves corrupt, which often manifests in the non-implementation sustainable development
goals in the country. Overt and covert corruption in the government institution and amongst key
bureaucrat has contributed greatly to hunger and deprivation due to failure in the implementation
of key policies on poverty eradication, thus putting the vast majority of Nigerian below poverty
line (Awofeso & Odeyemi, 2014). Even when the country remains among the largest exporter of
crude oil, with several natural resources, majority of the population still live below the poverty
line because of corruption, arising from the self-serving political leadership, and the unfortunate
purse of personal interest at the expensive of the collection goal of the citizen (Ogbeidi, 2012).
Corruption remains the greatest challenge to the contemporary world and it fundamentally
distorts policy implementation and the entire cycle of public policy, thereby undermining good
governance, and increasing misallocation of resources needed for development and poverty
reduction (Transparency International, 2005). Sustainable development goals touch on all
spheres of human life, as seen in the 17 goals, unfortunately, the implementation of these goals
in Nigeria remains difficult because of corruption.

4. Conclusion and Recommendation
The implementation of sustainable development goals in apparently suffers a setback due to
endemic corruption in the political and bureaucratic system in Nigeria, which presents itself in
the form of bribery, embezzlement of public fund, and placing personal interest and the quest for
material acquisition at the expense of implementation of the governmental policies. Corruption
hinders the successful implementation of sustainable development goals in Nigeria and has over
the years deferred solution due to the absence of political will and misplacement of priority on
the part of political office holders and bureaucrat in the country. The attitude towards corruption
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especially amongst the leaders of the country, unfortunately, does not help matters. The bane of
failure in the implementation of sustainable development goals in Nigeria rests on endemic
corruption in the country. However, the implementation of sustainable development in Nigeria
can be better achieved through committed leadership, who have the interest of the citizenry at
heart, and the strong institution as well as awaken watchdog role of the media in the country
these will go a long is setting implementation of the goals in the country on the part of
improvement. The paper recommends the following:

Variable Institution: The endemic corruption in Nigeria which has hampered the
implementation of sustainable development goals in the country can be overcome with a strong
and variable institution. The institutions of government need to be built in such a way that it does
not have to depend on the wiliness of an individual or government in power to perform its
responsibility of implementing policies. These institutions cut across agencies of government
responsible for the implementation of policies and importantly the body established to fight anti-
corruption in the country.

Leadership Commitment: To ensure that corruption does not hinder the implementation of
sustainable development in Nigeria, there is a need for strong leadership commitment.
Considering the implication and the seriousness of the issue of corruption in the country and its
effect on the implementation policies of the government, the leaders occupying public officers,
leaders of a political party, kinsmen, ethnic and religious leaders must pledge their commitment
to ensuring that policies of the government, thus monitoring and ensuring full implementation of
policies for the overall wellbeing of the masses. And by putting aside their personal interest for
the overall good of the society and the country in general. To ensure effective implementation of
the goals in Nigeria the fight against corruption must be champion by a good and exemplary
leader who are meaningfully committed to tackling the socio-economic and political issue in the
country, thus when leaders are paradigmatic in their conduct the chances of successfully policy
implementation remains high (Chukwuemeka, Ugwuanyi, & Ewuim, 2012).

The Media and Policy Implementation: The media can play a critical role in the fight
against corruption and its effect on the implementation of sustainable development goals. The
Nigerian media in the last few decades demonstrated its capability on exposing corruption and
corrupt officers whose activities hampers government policies since the media often sets societal
agenda, through their reports, news coverage, and interviews (Akanle & Adesina, 2015).
However, the Nigerian media cycle needs to step up its game especially in the area of
investigating journalism, in order to expose corruption among the public office holders who are
bent on sabotaging the implementation of the policies of the government.
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Abstract

Cities are vital entities of any nation because it serves as the nuclei for trade, innovation, science,
technology, social development etc. However, many Nigerian cities are experiencing rapid
urbanization and are faced with many developmental challenges in their bid to function in a way
that it can continue to prosper in all spheres without straining land and available natural
resources. Some of the peculiar urban challenges include traffic congestion, inadequate provision
of basic services, extreme poverty, affordable housing deficit, declining infrastructure, and rising
environmental pollution within cities. These myriads of challenges with environmental,
economic and sociocultural perspectives have impact on city and community sustainability
which is goal 11 of United Nations sustainable development goal. The rising city population
provides both challenges and opportunities for environmentally-conscious developers. This
research x-rays the role of the professional architect in the built environment towards the struggle
for city and community sustainability. Through review of existing literature, the research result
notes unabated rising urbanization among other factors as the bane of uncontrollable Nigeria’s
urban sustainability issues, consequently exerting huge pressure on the existing urban
infrastructure and putting a strain on the earth’s finite resource. It concludes and advocates that
proactive steps should be taken to initiate sustainable building construction measures as best
practices in the built environment among architects and also marshalling adequate framework to
ensure its implementation.

Introduction

Humans are social creatures and thrive in urban spaces that foster social connections; hence there
exists a strong connexion between the quality of urban life and how cities consume and manage
the natural resources at their disposal. Cities in developing economies are expanding so rapidly
as a result of rising populations and increasing migration. This has led to a boom in mega-cities,
and slums are becoming a more significant feature of urban life. The economic role of cities
cannot be overemphasized as it generates approximately 80 percent of the global gross domestic
product (GDP). Available United Nations statistics reveal that in 1990, there were only 10 cities
with 10 million people or more; by 2014, the number of mega-cities rose to 28 and was expected
to reach 33 by 2018 with 9 out of 10 mega-cities situated in the developing world. However, in
2018, the hallmark was crossed with 4.2 billion people and 55 percent of the world’s population
living in cities. With the number of people living within cities projected to rise to 5 billion people
by 2030, and by 2050 another prediction estimates the urban population is to reach 6.5 billion;
it’s important that efficient urban planning and management practices are in place to deal with
the challenges brought by urbanization.
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Sustainable development cannot be achieved without significantly transforming the way we
build and manage our urban spaces. Cities occupy just 3 percent of the Earth’s land but account
for 60 to 80 percent of energy consumption and at least 70 percent of carbon emissions. Having
828 million people already living under slum condition, the number is constantly rising. Only
three countries, namely China, India and Nigeria will account for 40 percent of global population
growth over the next decade (Muggah, 2016). It indicates that People are not just moving to
cities; cities are coming to them (Okeke etal, 2020) and urbanization is here to stay. The negative
environmental footprints of these repaid urbanizing cities are quite alarming and threaten the
natural resources required to sustain the economic development and poverty alleviation rates.

Most of the World’s largest slums are located in Africa with a slum population of
approximately 195.5 million which is 61% of its urban population; Nigeria on the other hand has
the 9th largest urban population in the world and is home to some of the largest slums in the
region (UNDP, 2010). It has seven cities with more than a million people, 80 cities with between
100,000 and 1 million people, and 248 cities with between 10,000 and 100,000 people (World
Population Review, 2019). Lagos, for instance is Nigeria’s largest city and it’s still growing at a
very fast rate. The population of Lagos is predicted to increase by an astonishing 77 people every
hour between 2010 and 2030. This is according to United Nations World Urbanization Prospects
(2014) and this rapid population growth has continued to put strain on scarce urban resources.
Studies suggest that the social problems experienced in many cities usually have a uniquely
‘urban’ dimension. In this way of thinking, urbanization processes- the concentration of people
and socioeconomic activities in cities- affect the extent to which problems occur and the
particular forms they take in those places.

Since the end of the Nigerian civil war in the 1970, no aspect of society has aroused the
passionate concern of reforms more constantly than the massive population increase, the housing
condition and the living standard of the urban poor. These profound changes have led to the
proliferation of modern-day slums. The word “slum” carries with it the perception of an evil
environment. For an outside observer, there is a kind of visceral reaction to the total environment
of urban slum and to the inhabitant a drop in the perceived desirability of the city as a place one
can to live, work or shop in. However, the concentration of people, power, and wealth in cities
creates many possibilities for tackling some of the world’s most pressing problems. At the same
time, urban areas are on the frontline of challenges that range from climate change and
extreme poverty to multiple layers of violence and pandemics. Therefore, making cities
sustainable means creating career and business opportunities, safe and affordable housing, and
building resilient societies and economies. It involves investment in public transport, creating
green public spaces, and improving urban planning and management in participatory and
inclusive ways. The 2030 Agenda for Sustainable Development recognizes the
interconnectedness of contemporary challenges and the need for comprehensive and
participatory approaches to address them. That is why building inclusive societies by focusing on
city safety and resilient government lies at the heart of the United Nation's work at the urban
level.

Extreme poverty is often concentrated in urban spaces, and national and city governments
struggle to accommodate the rising population in these areas. Making cities safe and sustainable
in Nigeria must incorporate slum settlements upgrade and ensure access to safe and affordable
housing for all, these housing as space for different human and other activities which are
products of architecture. Also, the quality of public realm and sustainable urban transport
infrastructure needs to be provided and improved. As human, there is a dare need to reflect on
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how we live, and for the professional architect, it is apropos to ask; if the present role in the
society is setting the veracious foundation required to transform the Nigerian cities to achieve the
set sustainable development goal? It draws a conclusion to the urgent need to recreate urban
centres to achieve all the 17 sustainable goals by the year 2030 and the architect’s role is
indispensable towards this course.

Definition of Sustainable cities

Sometimes referred to as eco-city, it is a city designed with consideration for social, economic,
environmental impact (commonly referred to as the triple bottom line), and resilient habitat for
existing populations, without compromising the ability of future generations to experience the
same. These cities are inhabited by people dedicated to minimizing the inputs of environmental
resources, energy, water, waste and output of heat, air pollution and water pollution etc. Richard
Register first coined the term "ecocity” in his 1987 book Ecocity Berkeley: Building Cities for a
Healthy Future, where he offered innovative city planning solutions that can be applied to many
cities. Other prominent researchers who envisioned the sustainable city are architect Paul F
Downton (2009), Timothy Beatley (1997) and Steffen Lehmann (2009), and they have also
written extensively on the subject with varying definitions of the term depending on their area of
specialization.

However, from the review of published literature, there remains no completely agreed-upon
definition for what a sustainable city should be or completely agreed upon paradigm for what
components should be included. Generally, developmental experts agree that a sustainable city
should meet the needs of the present without sacrificing the ability of future generations to meet
their own needs. Put succinctly, it can be inferred that it is a city that minimizes the inputs and
outputs. This means that they use fewer resources and create less waste. The ambiguity within
this idea leads to a great deal of variation in terms of how cities carry out their attempts to
become sustainable.

Ideally, a sustainable city creates an enduring way of life across the four ecological,
economic, political, and cultural domains. The Goals of a sustainable city are to be able to feed
itself with a sustainable reliance on the surrounding natural environment and have the ability to
power itself with renewable sources of energy. The central focus of the context is to create the
smallest conceivable ecological footprint while also producing the lowest quantity of pollution
achievable. All of this is to be accomplished by efficiently using the land in ways such
as composting used materials, recycling, and/or converting waste-to-energy. The idea is that
these contributions will lead to a decrease of the city's impact on climate change.

SDG 11: Make cities and human settlements inclusive, safe, resilient and sustainable

The built environment is important to the development of sustainable cities and communities. To
date, the trend towards urbanization has been accompanied by increased pressure on the
environment and accelerated demand for basic services, infrastructure, jobs, land and affordable
housing, particularly for the nearly 1 billion urban poor who live in informal settlements. To
make cities and human settlements inclusive, safe, resilient and sustainable, United Nations has
defined 10 Targets and 15 Indicators for SDG 11. Targets specify the goals and indicators
represent the metrics by which the world aims to track whether these targets are achieved. Below
are the SDG 11 targets as set by United Nations.

11.1 By 2030, ensure access for all to adequate, safe and affordable housing and basic services
and upgrade slums
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11.2 By 2030, provide access to safe, affordable, accessible and sustainable transport systems for
all, improving road safety, notably by expanding public transport, with special attention to
the needs of those in vulnerable situations, women, children, elderly and persons with
disabilities.

11.3By 2030, enhance inclusive and sustainable urbanization and capacity for participatory,
integrated and sustainable human settlement planning and management in all countries

11.4 Strengthen efforts to protect and safeguard the world’s cultural and natural heritage

11.5 By 2030, significantly reduce the number of deaths and the number of people affected and
substantially decrease the direct economic losses relative to global gross domestic product
caused by disasters, including water-related disasters, with a focus on protecting the poor
and people in vulnerable situations

11.6 By 2030, reduce the adverse per capita environmental impact of cities, including by paying
special attention to air quality and municipal and other waste management

11.7 By 2030, provide universal access to safe, inclusive and accessible, green and public spaces,
in particular for women and children, older persons and persons with disabilities

11.a Support positive economic, social and environmental links between urban, peri-urban and
rural areas by strengthening national and regional development planning

11.b By 2020, substantially increase the number of cities and human settlements adopting and
implementing integrated policies and plans towards inclusion, resource efficiency,
mitigation and adaptation to climate change, resilience to disasters, and develop and
implement, in line with the Sendai Framework for Disaster Risk Reduction 2015-2030,
holistic disaster risk management at all levels

11.c Support least developed countries, including through financial and technical assistance, in
building sustainable and resilient buildings utilizing local materials.

The place of architecture in SDG 11

SDG 11 talks about sustainable cities and communities. Cities are made up of inhabitant and
infrastructure that supports their existence made of buildings and structures. On the other hand,
Architecture is a field of study for planning and ordering of the built environment through
ensuring design safety and functionality (Okeke etal, 2019). The Architects Registration Council
of Nigeria (ARCON) CAP A19 Architects Act, Laws of the Federation of Nigeria, 2004 defines
“Architecture as the art and science in theory and practice of design, erection, commissioning,
maintenance and management and coordination of all allied professional inputs thereto buildings,
or part thereof and the layout and master plan of such building or groups of buildings forming a
comprehensive institution, establishment or neighbourhood as well as any other organized space,
enclosed or opened, required for human and other activities;” It is directly influenced with the
trend in the environment as it stems to provide solution to mishaps in the environment like global
warming. Shelter, constituting of architectural building is one of the three basic necessities of life
after food and clothing; that is why its absence or inadequacy is viewed with serious concern.
However, the International Energy Agency released a publication that reveals that existing
buildings are responsible for more than 40% of the world’s total primary energy consumption
and for 24% of global carbon dioxide emissions (Howe, 2010), accounting for roughly a quarter
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of the world greenhouse gas emissions. With daily human activities revolving around buildings
and structure, there is currently a real appetite for sustainable architecture globally and
particularly in tropical Nigeria where we experience extreme weather conditions, resources
depletion and environmental degradation. Below is the average performance of Nigeria in the
attainment of the SDGS.

SDG 506G

A AVERAGE PERFORMANCE BY SDG

Figure 1: Nigeria SDG Index and Dashboards Report 2019
Source: United Nations (2019)

According to Africa Sustainable Development Goals (SDG) Index and Dashboards Report
2019, Nigeria ranks 43 out of 52 countries with a score of 47.03% (Nnaemeka-Okeke etal, 2020)
which is very poor and the statistics demonstrates that progress are being made in SDG 13
(climate action), SDG 12 (responsible consumption and production) and SDG 15 (life on land).
Consequently, SDG 9 (infrastructure), SDG 10 (reduced inequalities) and SDG 11 (sustainable
cities and communities) face the greatest challenges in Nigeria. Architecture places much
emphasis on SDG 11; (sustainable cities and communities) because this is the product of the
built environment and it is made up of buildings and structures designed by man (architects). The
statistics present that Nigerian cities lack sustainability and it invariably indicates that the
building designs are not sustainable structures or can be said that sustainable design practise is at
its infancy. Furthermore, the energy demand in Nigeria outweighs energy power supply, thus
compelling building occupants who spend approximately 90% of their daily life indoors to
depend on mechanical air conditioning, resulting to building becoming the largest energy
consumers in Nigeria and impacting negatively on the environment. The available housing stock
and infrastructure is a reflection of the image of a city and its public realm and it beholds on
architecture and urban planning to address the factors that negate sustainable development.
Urban image in this context refers to the way a city is perceived both by the citizens and
foreigners. This image is based on reality on a city’s physical attributes and on the human
perception of those attributes and very important to the strength of a city.

The role of the architect towards achieving sustainable cities and communities in Nigeria
Buildings provide the infrastructure for a functioning city and allow for many opportunities to
demonstrate a commitment to sustainability. According to Chendo (1990) the architect by the
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nature of the training he has acquired, has solutions to every problem relating to the
environment. The implication is that he has the challenge to improve the standard of living of the
people by the practise of his profession. Since it has been established that human daily activities
revolving around buildings and structures, thus the architect’s role to achieve sustainable cities
and communities include:

To reduce the embodied energy of building materials and one way to achieve this is by
reduction of the amount of transportation of building materials over long distances by
land and sea through the development of local manufacturing industries, and the
abolishment of plastic wrapping of building materials to reduce the source of non-
biodegradable waste that ends up in water ways and leads to blockages or cause
environmental pollution.

Building designs as well as layout of settlements and urban areas are very important to
curb the spread of diseases and exposure to pathogens. According to Udeh & Okeke
(2018) one of the critical problems facing the Nigerian cities has been that of
deteriorating living conditions leading to increased death rate and diseases caused by
pollution and poor sanitation. Therefore, architects should consider Lighting, ventilation,
acoustics, air quality and solar radiation as crucial issues in a building design for healthy
indoor climate and user comfort.

Nigeria is in the tropics where there are extreme weather conditions of dry and rainy
seasons, architects therefore are to analyze the given geographical, climatic and cultural
conditions, and to design the built environment accordingly to reduce energy
consumption through optimal building layout and the built environment selection to
minimize the excessive heating and ensure energy recycling, by storing excess heat
during the day and employing it at night.

Architects should support society’s expression of its values through buildings and public
spaces which are inclusive, welcoming, secure, and non-discriminatory. As the prime
consultant in the building industry and project manager, they must from design to
construction stages avoid a narrow-gendered work culture to promote diversity, equality
and ownership so that more women can join and get involved in community development
services. Also buildings, settlements and urban areas must be designed with accessibility
as a core functionality, it must be inclusive to all citizens regardless of gender to avoid
marginalization and condition of city fragility.

Statistics has it that Lagos state has the highest number of building collapse in Nigeria
due the near location to the coastal waters coupled with low soil bearing capacity and
high rate of urbanization leading to increased demand for accommodation with short
housing supply. Other States of the federation with relatively good soil bearing capacity
usually experience increased cases of building collapse during the rainy season resulting
from heavy rainfall. Therefore, architects must ensure that buildings and urban areas are
designed so that rainwater can be collected, purified and used as drinking water and other
domestic purpose rather than letting it wash away building foundation. The design of the
built environment should be targeted to withstand the climate change related to water,
including extreme precipitation, drought and floods. Furthermore, Landscape architecture
and urban planning should as a matter of urgency protect freshwater resources through
conservation projects and the design of recreational areas that protect, collect and handle
water.
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e Buildings, settlements and urban areas must be planned so that they allow and encourage
physical activities and reduce risk of accidents especially in traffic. Safe public spaces &
affordable transit routes to the workplace are crucial for finding employment. Since all
commercial activities takes place in one form of organised space, workplaces should be
designed as a healthy & productive space for employees, customers and general public as
this promotes good working relationship and sustainability in business.

e Landscape Architects must ensure that pollutants like pesticides, nitrogen and human
waste are handled on site and do not reach the groundwater or the oceans and develop
sustainable solutions that reduce cost and add benefits to water-managing infrastructure.
The use of environmental hazardous materials & substances should be avoided in
building design projects.

e The architect must pay close attention to tendering, procurement and construction
processes in order to discourage all forms of organized crime, as well as frauds and
contribute by sharing knowledge, promoting sustainable solutions and engage in
collaboration with research and institutional partners for the effective implementation.

e The role of local government is vital as this is the layer of government closest to the
people, and it often has significant decision-making and spending power. Therefore,
architects in local government town planning authority and building plan approval offices
should grant building permit only to development projects designed and supervised by
registered and certified built environment professional in accordance to design standards
and available legislation.

e Many cities in the developing nation are rapidly urbanizing, the architect has a role to
develop resilient building and settlements in the face of also other environmental
challenges like climate change and include green areas to help counteract the loss of
vegetation and biodiversity caused by urban growth. They are also to apply region
specific building design that ensure environmental responsiveness.

e The architect’s specifications and working drawing should aim for utilization of the local
industries to developing sustainable products locally. The focus must be from a no waste
in production to a focus on lifecycle perspective. It does not only encourage
environmental friendliness but also create jobs for the locals and boost the cities GDP.

e Architects in the public sector should enact policies for the provision of affordable and
healthy living environment as well as infrastructure that helps to reduce pollution from
transportation, and enhance non-motorised mobility and accessibility between parts of a
city, as well as between cities, rural areas. Slum clearance and advocacy programme to
enlighten the populace should be initiated with sustainable construction measures
enforced as the best practices.

Conclusion

The challenges Nigerian cities face can be overcome in ways that allow them to continue to
thrive and grow, while improving resource use and reducing pollution and poverty. The future
Nigerian cities should have equal opportunities for all, with access to basic services, energy,
housing, transportation and more. However, since the world’s population is constantly increasing
and urbanization of many cities in the developing nations like Nigeria is rising, to accommodate
and address these problems, architects need to build modern sustainable cities with intelligent
urban planning strategies that create safe, affordable and resilient cities with green and
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culturally inspiring living conditions. This can be achieved through a Participatory and an all-
inclusive design process involving of all the stakeholders.
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Abstract

This work looked at how sustained investment in adequate nutrition can be used in the
achievement of all the nutrition targeted sustainable development goals (SDGs). Without good
nutrition, the mind and body cannot function well. When that happens, the foundations of
economic, social and cultural life are undermined. Eating healthy diets contribute to preventing
malnutrition, future illnesses and in leading healthy life styles. SDGs are goals set by United
Nations for the global community to consolidate on past commitments to improve peoples’
heath. These goals will also help global partnerships in a new spirit of solidarity, cooperation,
and accountability. Malnutrition is not just a lack of sufficient and adequate nutritious and safe
food, but from a host of interacting processes linking health, care, education, sanitation and
hygiene, access to resources, women’s empowerment and more. Good nutritional status leads to
higher individual earnings and mental acuity, which in turn support macroeconomic and societal
growth. Adequate nutrition sits at the core of global development and without adequate and
sustained investments in good nutrition; the SDGs will not be realized. It is such a component
through which to consider how actions taken to address one or more SDGs would translate into
improved health, and how these would support attainment of other individual goals. A better
understanding of the multidirectional relationships among nutrition and the SDGs requires
acknowledgement of the multifaceted nature of nutrition. The opportunity created by the SDGs
must be utilized to invest in adequate nutrition for our future generation regardless of ethnicity,
gender, race or other status.
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Introduction

Nutrition is one of the hottest topics whenever health of people is discussed. What we eat and
drink can affect our health, our happiness, our wallets and our environments. Nutrition is indeed,
a characteristic of the quality of an individual’s diet in relation to their nutrient needs; and it is a
benchmark or metric against which the effectiveness of numerous development goals is assessed
(United Nations Sub Committee on Nutrition (UNSCN), 2014). It is life and health but
combating mal-nutrition requires a multi-disciplinary and multi-sectoral approaches. It is a
fundamental right of all every individual and a major component of the SDGs. The world at large
is interested in better health of all people and has initiated Sustainable Development Goals
(SDGs). The SDGs is an international policy framework which provides a roadmap to end
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poverty, provide health and prosperity for all while protecting the planet. It represents a common
framework of international cooperation to promote the desired development that can be
sustainable. The SDGs were set by the United Nations General Assembly in 2015 for the year
2030. This policy framework provides a shared blueprint which calls for a global partnership
andranges from reducing global poverty and hunger, to tackling climate change and preserving
the environment in which we live in. The SDGs are inter-linked. They are an integrated
indivisible set of priorities that build on the unfinished business of the Millennium Development
Goals (MDGs). Like the MDGs, the SDGs are synergistic; that is, they represent neither a
sequential order of proposed actions, nor a ranking of urgency, they are mutually supportive and
of equal priority (UNSCN, 2019). Furthermore, the relationships among SDGs are multi-
directional. That is, a reduction in inequality within nations (supportive of SDG10) would need
to involve gender equality (SDG5), and vice versa. Similarly, if production patterns can be
nudged in the direction of sustainability globally (SDG12), this will support the achievement of
food security (SDG2), and vice versa. In other words, most elements of the agenda represent
both inputs to, and outcomes of, the overall objective (Webb and Block, 2012).

Adequate nutrition is important for human, national and global development. Poor nutrition
is influenced by several socio economic factors including food insecurity attributed to poverty
and war. About 800 million individuals globally are suffering from hunger caused by poverty
with 43 million in Europe Union being unable to afford regular quality meals every second day
(Sachs, Schmidt Taraub, Kroll, et al., 2019). Nutrition is an important pillar of efforts designed
to facilitate achievement of sustainable development goals and all theSDGs are all related to
nutrition directly and indirectly as none can be achieved without nutrition. It is noteworthy that
achieving several SDGs is also crucial for achieving the nutrition goals as it is an important
factor that crosses all the SDGs in one way or another. Although, the need for better nutrition in
all forms was ultimately recognized in SDG2, improving nutrition goes beyond SDG2 alone and
is linked to each of the SDGs and can play a transformational role in driving sustainable
development. Achieving SDG2 will depend on progress across many of the other SDGs,
including those aimed at education, wealth and gender equality etc. The SDGs are 17 with 169
targets that balance the economic, social and ecological dimensions of sustainable goal. Each
SDG has its targets to realize the achievement of the seventeen set goals however, for the
purpose of this document, SDGs (1, 2, 3, 4, 5, 6, 8, 12 and 17) which directly requires nutrition
input to be achieved, will be discussed in details while a table that summarizes all is attached as
an appendix.

SDGs that Need Sufficient Sustained Investment in Adequate Nutrition

SDG 1: The first goal is End povertyin all its forms everywhere. The international aid debate
defines poverty as multiple deprivations of basic capabilities: economic, human, socio-cultural,
political and protective. Poverty limits access to adequate food intake due to low purchasing
power of adequate and nutritious foods and even food production. This makes it difficult for such
poor individuals to meet their nutritional requirements. Ending poverty will encourage
improvements in access to adequate nutrition, reduced morbidity, mortality, school dropout rates,
improve attention span in schools, personal safety and health care seeking behaviour. This, in
turn enhances the prevention, detection and management of diseases. It will also reduce the
incidence of catastrophic health expenditure resulting from diseases that affect people’s
economy, ensure healthy lives and promote well-being for all at all ages. Improving nutrition is
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essential to eradicating poverty and accelerating the economic growth of low- and middle-
income countries.

The effects of malnutrition are long-term and trap generations of individuals and
communities in the vicious circle of poverty (World Health Organization (WHO), 2013).
Evidence has shown that the mental impairment caused by iodine deficiency is permanent and
directly linked to productivity loss. The loss from stunting is calculated as 1.38% reduced
productivity for every 1% decrease in height while 1% reduced productivity is estimated for
every 1% drop in iron status (Prado, 2014). On the national and global scale, the economic cost
of malnutrition is estimated to range from 2-3 percent of Gross Domestic Product to as much as
11% in most sub-Saharan Africa (World Bank, 2006). Furthermore, it is estimated that each
dollar invested in nutrition yield about 24.4-26.6 USD in Nigeria (Hoddinott et al., 2013). Under
nutrition and non-communicable diseases have been reported to significantly increase health
costs in resource constrained health systems which places a huge financial toll on the individuals,
families or nation to avoid live above $1.25 per day. Hence, these evidences are a proof that
synergy exists between poor nutrition and poverty. Improving nutrition is essential to eradicate
poverty and accelerate the economic growth of low- and middle-income countries. Thus,
countries will be unable to break out of poverty and sustain economic advances without ensuring
that their populations are adequately nourished on a sustainable basis.

SDG2End hunger: The role of nutrition in sustainable development goals was well
recognized in SDG goal 2. Extreme hunger and malnutrition remain huge barriers to
development in many countries. The SDG2 aims to end all forms of hunger and malnutrition by
2030, making sure all people especially children have sufficient and nutritious foods for eating
all year.

Hunger is an uncomfortable or painful physical sensation caused by insufficient consumption
of dietary energy. Statistics show that hunger continues to be a dramatic problem in developing
and emerging countries as about 820 billion hungry people, also 24,000 people across the world
die every-day from hunger or hunger-related causes (FAO, 2017). Examining the progress
towards Sustainable Development Goals (SDG) aimed to end hunger and all forms of
malnutrition by 2030, although there is concern that on the current trajectory, this goal will not
be met (FAO et al., 2017). The world has seen approximately only a 4 percent decline in
prevalence over the past decade — from 14.1% to 10.7% (FAO et al., 2017). The Food and
Agriculture Organization of the United Nations (FAQO) defines food deprivation, or
undernourishment, as the consumption of fewer than about 1,800 kilocalories a day—the
minimum that most people require to live a healthy and productive life (FAO , 2018). Under-
nutrition on the other-hand goes beyond calories and signifies deficiencies in any or all of the
following: energy, protein, or essential vitamins and minerals. Under-nutrition is the result of
inadequate intake of food—in terms of either quantity or quality—poor utilization of nutrients
due to infections or other illnesses, or a combination of these factors. The majority of the world’s
hungry people live in the developing countries, where 12.9 percent of the population is
undernourished (https://www.un.org). Unsustainable food production and inadequate feeding
cause hunger and undernourishment.

Achieving food security, improved nutrition and sustainable agriculture will help to end
hunger. Healthy and sustainable nutrition will improve food satiety, reduce hunger and may
reduce premature death including from non-communicable disease which also affect ability of
individuals to plant foods. FAO (2010) defined “sustainable diets” as those diets with low
environment impacts that contribute to food and nutrition security and to healthy lives for present
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and future generations. Sustainable diets are protective and respectful of biochemistry and
ecosystems, culturally acceptable, accessible economically fair and affordable are nutritionally
adequate, safe and healthy and optimize natural and human resources. These foods are what
people have eaten for thousands of years up until 20" century. Adequate food availability,
accessibility and stability will provide household food security and dietary choices. Increase in
food value chain from agricultural production to individual food intake should be encouraged. To
properly end hunger, everybody should be encouraged to go back to farming in form of
land/food cultivation, individually and commercially eg goat rearing, poultry, snail, piggery etc.
This will help average families have reasonable quantities of food to eat from and consequently
prevent hunger as expected in SDG2.

Data from world bank and IFRI has also shown that hunger eradication will be achieved by
improving agricultural productivity in the context of climate change (Impact model from IFPRI);
ending hunger by targeting vulnerable households (MIRAGRODEP model from IFPRI); and
reducing under-nutrition through select nutrition interventions (Investment Framework for
Nutrition from the World Bank). Global Panel (2014) has argued that actions to address not just
agricultural productivity but improvements throughout the food and healthcare system represent
critical opportunities for reducing malnutrition. Food insecurity we are witnessing today also
contributes to overweight and obesity; thus, food security is a pre-requisite for nutrition security.
The evident impact of nutrition on work capacity signifies that malnourished or sick individuals
lacks the propensity to be actively engaged in the food chain, which undermines the efforts to
improve agricultural yield, ensure food security and ultimately end hunger. Food choice is also
targeted and it is selecting food that could be afforded and adequate. The approach to eradicate
hunger should be addressed from a nutrition perspective which extends beyond minimum caloric
requirement. National and global evidence shows that ensuring an adequate food supply is still
an important contribution to eradicating hunger. The fact that hunger still persists despite the
world hitting a new record by producing over 2.5 billion metric tons of cereal grains—up from
1.8 billion tons 20 years earlier is indication that an increased supply of food alone is neither the
solution to hunger nor an answer to malnutrition (FAO, 2016). The followings are then desired:

1. Ensure food security: Food and Agriculture Organization noted that food security exists
when all people at all times, have physical, social and economic access to sufficient, safe and
nutritious food that meets their dietary needs and food preferences for an active and healthy life
(http://www.fao.org/wfs/index_en.htm). Amechi (2018) defined sustainable food security as
when people have physical and economic access to sufficient food to meet their dietary needs for
a productive healthy life at present as well as in the future. This means that food security
involves a production of diverse, safe and nutritious food that can sustain the consumption
demand of the population and ensure that availability of food is backed by consumers purchasing
ability to acquire desired food varieties that promote their well-being and wellness (1ITA, 2019).
Food availability means the physical existence of a sufficient quantity of food of appropriate
quality, and is determined by domestic food production, domestic stocks, food imports, and/or
food aid. Food access can be achieved through adequate income or resources that allow the
purchase or acquisition of appropriate food products for a nutritious diet. However, adequate
food supply does not necessarily guarantee household or individual level food security, as lack of
access to food is often a greater problem than availability, particularly for the most malnourished
(Amechi, 2018). As for food utilization, it refers to the process through which the body utilizes
various nutrients in the food. It also requires proper food preparation and hygiene practices,
sound eating habits, a diverse diet which necessitates availability of all essential nutrients, and
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proper intra-household distribution of food. The purchasing ability of individual/household is
backed by their human capital potential, malnourished persons are less active/productive which
influences their earning capacity. The loss from stunting is calculated as 1.38% reduced
productivity for every 1% decrease in height while 1% reduced productivity is estimated for
every 1% drop in iron status (Hoddinott, Alderman, Behrman, Haddad, Horton, 2013).

Nutrition discipline is critical to ensuring food security because even if food is available,
affordable and accessible but not considered safe or/and nutritious for human consumption, then
food security has not been achieved. Thus, nutrition is at the core of the integral components of
food security. With regard to food availability, enhancements can be made to improve the quality
and quantity of nutrients within foods. Food accessibility can similarly be improved by explicitly
focusing on access to nutritious food. Improvements to a farmer’s own production, to the
purchase of food, or to food received through assistance programs should focus on the provision
of safe and nutritious food (Hwalla, 2015). A major pillar of food security with nutrition
significance is the utilization pillar. Barrett (2010) explained the importance of the dietary
quality of available food. Utilization reflects concerns about whether individuals and households
make good use of the food which they have access. Presence of metabolic diseases/infections or
the bio-availability of food will affect the absorption and uptake of the nutrients consumed (Ivers
et al., 2009). To achieve food security holistically, nutrition cannot be neglected at any form or
stage.

2. Improving nutrition: Food security is a necessary but not sufficient condition for optimal
nutrition. People also need to have a sanitary environment, adequate health, education and care
(including breastfeeding) to have food and nutrition security. Therefore, nutrition security is
recognized as the need to secure access to an appropriately nutritious diet, comprising all
essential nutrients and water, coupled with a sanitary environment and adequate health services
and care practices to ensure a healthy and active life for all household members (FAO, 2012).
Concerns have been growing recently over the aspect of over-nutrition in sub-Saharan African:
overweight and obesity in addition to existing under-nutrition and micronutrient deficiency
burden. This is mainly, due to the over-consumption of energy-dense foods (and especially
empty calories) as well as other factors, such as insufficient exercise, lifestyle habits and
genetics. Together, these lead to diet-related diseases such as type 2 diabetes and cardiovascular
disease.

3. Promoting sustainable Agriculture: Aside from the well-established input, agriculture plays
in improving nutrition, it should also be recognized that nutrition is also fundamental to the
promotion of sustainable agriculture and food system (Pinstrup-Anderson, 2011). Impaired
cognition and reduced work productivity resulting from stunting and iron/iodine deficiency is a
proven cause of poor labor input and lowered adoption of improved technology (Pinstrup-
Anderson, 2011; Amechi, 2018). Therefore, a well-nourished work-force supports productive
agriculture. The nutrition impact on sustainable agriculture is drawn from the need to produce,
process, store and distribute agricultural yield which possess optimal quality in terms of
nutritional value, bio-availability, functional characteristics. Different systems have different
requirements if they are to be nutrition-friendly and sustainable (IFR Industrial systems need to
increase fresh food consumption and rebalance protein sources away from certain animals. In
addition to applying a nutrition lens to food systems, it is important to understand how they are
increasingly threatened by (as well as contribute to) ongoing environmental trends, including



Sustaining Investment on Adequate Nutrition ... m 118

global warming, desertification, and the increasing use of food crops for nonfood purposes.
Increasing demands for energy-intensive products also exacerbate environmental impacts of food
value chains: industrial agriculture, intensifying production of high-yield starchy staples through
monoculture agriculture, leading to significant loss of food biodiversity; excessive use of
agricultural chemicals to extract more dietary energy from every hectare while contaminating the
very food it produces, along with groundwater and the soil; and the greenhouse gas emissions
from livestock industries to feed the ever-increasing demand for meat and dairy products (Pingali
et al., 2015).

The effects of malnutrition are long-term and trap generations of individuals and
communities in the vicious circle of poverty. Evidence has shown that the mental impairment
caused by iodine deficiency is permanent and directly linked to productivity loss. The loss from
stunting is calculated as 1.38% reduced productivity for every 1% decrease in height while 1%
reduced productivity is estimated for every 1% drop in iron status ((Hoddinott et al., 2013;
Amechi, 2018).0n the national and global scale, the economic cost of malnutrition is estimated
to range from 2-3 percent of Gross Domestic Product to as much as 11% in most sub-Saharan
Africa (World Bank, 2006). Furthermore, it is estimated that each dollar invested in nutrition
yield about 24.4-26.6 USD in Nigeria (Hoddinott et al., 2013). Under nutrition and non-
communicable diseases have been reported to significantly increase health costs in resource
constrained health systems which places a huge financial toll on the individuals, families or
nation to avoid live above $1.25 per day. Hence, these evidences are a proof that synergy exists
between poor nutrition and poverty. Thus, countries will be unable to break out of poverty and
sustain economic advances without ensuring that their populations are adequately nourished on a
sustainable basis.

SDG3: “Ensure healthy lives and promote well-being for all at all ages” but can’t be
without adequate nutrition input. This goal is translated into 13 targets: three are related to
reproductive and child health; three to communicable diseases, non-communicable diseases, and
addiction; two to environmental health; and one to achieving universal health coverage (UHC).
Four further targets relate to tobacco control, vaccines and medicines, health financing and
workforce, and global health risk preparedness. When all these are supported by strong public
health policies and with aligned efforts across social, economic, and political domains, primary
health care, achievement of sustainable development is ensured. Primary health care
programmes include nutrition education that helps to improve the nutritional status and dietary
choices of people which are also essential to maintain good health. Health is not achievable
without good nutrition. Wellbeing improvements in maternal nutrition help to reduce the
frequencies of low birth weight and preterm birth which indirectly reduces the risk of diseases. A
malnourished health worker cannot give quality care because of lack of energy, disease
frequencies, hospital admissions and expenditure on medics. The Double burden of malnutrition
which is characterized by the coexistence of under nutrition along with overweight and obesity
or diet related non communicable diseases within individuals, households and populations and
across the life course prevent healthy living for all. Evidence has shown nutrition must be fully
incorporated into national health planning as it is integral to ensuring healthy lives. About half of
all childhood deaths have been associated with under-nutrition (WHO, 2011). It has been further
estimated that if optimum nutrition is practised as recommended, up to 19% or 220, 000 of
under-5 deaths would be averted each year (Bhutta et al., 2013). Overweight and NCDs account
for about 46 percent of the global burden of disease and about 60 percent of total global deaths,
79 percent of which occur in developing countries.
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The Global Burden of Disease Study (GBD) which is the most comprehensive worldwide
observational epidemiological study showed that childhood malnutrition was identified as the
number one risk factor for DALYs (disability-adjusted life years) and years of life lost (YLL)
and the number seven cause of death in 1990. In 2010, it dropped to number eight for DALY's
and number sixteen cause of death (Lancet, 2010). Suboptimal breastfeeding, once number five
burden for DALYS, dropped to number fourteen in 2010. Despite the drop, nutrition still
occupies a critical role in understanding the global burden of disease, although factors related to
under-nutrition have mostly decreased in importance in the rankings. Many factors related to
over-nutrition and malnutrition have arisen through the rankings including high body-mass index
and low consumption of fruit and whole grains, the main anthropometric measure used to assess
overweight and obesity, rose from 52 million to 94 million DALY (Lim et al. 2012). Vitamin A
deficiency and zinc deficiencies have become less of a risk factor, iron deficiency is still the
number one risk factor for YLD (Lancet, 2010). Resolving all forms of under nutrition and
obesity would dramatically reduce the social burden of sickness and premature death, and the
economic burdens of lost productivity and burgeoning health care costs that face virtually every
country in the world (United Nations Sub Committee on Nutrition, 2014). Appropriate
investments in the first 1,000 days (from pregnancy through the first two years) will yield
benefits not only for that child’s lifetime, but across generations (Black et al. 2013). Effective
prevention and management of diseases also has food and nutrition security for sustainable
eating. Food and nutrition security exist FAO (2010) defined “sustainable diets” as those diets
with low environment impacts that contribute to food and nutrition security and to healthy lives
for present and future generations sustainable diets are protective and respectful of biochemistry
and ecosystems, culturally acceptable, accessible economically fair and affordable are
nutritionally adequate, safe and healthy and optimize natural and human resources. Addressing
all forms of under-nutrition and obesity would dramatically reduce the social burden of sickness
and premature death as well keep people healthy as expected by SDG3. Healthy living also
improves early screening for, prevention, diagnosis and treatment of nutrition related disease and
general health.

SDG: 4 Ensure inclusive and equitable quality education for all and promote life-long
learning: A popular slogansays that ‘ignorance is a disecase’. Malnutrition affects learning
abilities, while lack of awareness may affect healthy and sustainable food choices. Everybody
deserves to be educated generally formally (within the four walls of an institution) and
informally as education liberates the mind. Nutrition is a discipline for scientific study of how
food is utilized in the body. Nutrition education is all about the right nutrition and food practice.
It should be taught at all levels of education from primary to tertiary and for everybody (both
male and female) in addition to general education to allow responsible eating be part and parcel
of every citizen. Public health nutrition programmes done to promote community nutrition
education, healthy lifestyles and vaccinations could also reduce the risk of nutrition related
deficiency diseases. Education, decent work and economic growth (SDG 8) including social
interaction have also been associated with better diet quality. In a study by Okoli in 2011 on
assessment of nutritional status among child bearing women, consumption of low-quality foods
(energy-dense and nutrient-poor) was also found to be common among lower socio-educational
classes and may be driven by poorer accessibility to, and/or non-affordability of higher quality
foods, among other factors. To achieve inclusive and equitable quality education for all and
promote life-long learning, adequate nutrition is needed.
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Nutritional deprivations affect brain development from the last trimester of gestation until the
second year of postnatal life (Prado, 2014). Children who are more affected by stunting early in
their lives have poorer test scores on cognitive assessments and activity level (Glewwe et al.
2001; Alderman et al. 2006). The negative consequences of iron-deficiency anemia on cognitive
and physical development in children and reduced work capacity in adults are well documented
(WHO, 2011). lodine deficiency is associated with mental impairment of students by reducing
13.5 -15points of the intelligent quotient (1Q) of the affected population (WHO, 2013).
Resolving iron, iodine and other nutrient deficiencies supports mental capacity (United Nation
Subcommittee on Nutrition, 2014). A global prevalence of 2 billion people and 31.5% of school
aged children with iodine deficiency emphasizes the inevitable role nutrition has to play (WHO
2013). Apart from the impact of nutrition on academic and cognitive performance, national
reports have revealed that school feeding program in Nigeria increased school enrolment by 20%
in 31 states between 2016-2018 (Edeh, 20019). Another study laid credence to impact of school
feeding program to not only school enrollment but retention, regularity and punctuality in a state
in south-western Nigeria (Taylor and Ogbogu, 2016). Good nutrition provides for good
studentship, and access to education and learning generates improvements in caring practices,
dietary choices and nutrition outcomes (Ruel and Alderman 2013). No nation can afford to waste
the latent capabilities of its citizens on a scale. As a result, the benefits of good nutrition for
education require that actions to promote good nutrition be taken long before schooling begins.
In the words of UNSCN, 2016), improving linear growth for under2s by 1 Standard Deviation
adds half a grade to school attainment.

SDG 5: Gender equality, women and girls’ empowerment: The global concern on
achieving gender equality stems from the evident marginalized or disadvantaged roles being
accorded to women in the society. The recent global nutrition report published in 2020
acknowledged that there are marked differences in nutrition outcomes, or nutrition inequalities,
by key socio-demographic characteristics, such as gender, geographic location, age, ethnicity,
education etc. and calls for an inclusive approach to ensure that everyone has fair access to the
resources and services they need to achieve optimal nutritional health (Global Nutrition Report,
2020). This goal is important to allow women and girls claim their rights to improved quality
life. Proper nutrition improves learning performance, which can be translated into better job
opportunities.Malnutrition limits powers of individuals by diminishing livelihood skills and
options. This makes it harder for individuals to seize new opportunities in a globalizing world
(world (United Nation & Sub Committee on Nutrition, 2014). Because of the perceived gender
gap in resource allocation in Nigerian household, women and girls are not better equipped to
compete without their equipped. On the reproductive potential of women, malnutrition poses a
variety of threats to women. It weakens women’s ability to survive childbirth, makes them more
susceptible to infections, and leaves them with fewer reserves to recover from illness (Rae et al.,
2002). Malnutrition is related to gender in so many ways.

The Sustainable Development SDG5 challenge the global community to build a world where
no one is left behind confirming that world must run an all-inclusive government. In Africa and
other developing countries of the world, men still take major decisions about women’s health
and nutrition (Alamayehu, 2017). Many households in developing countries still do not give
women power to decide how food and other resources should be distributed among household
members including their children, herself and her father’s place. Positive male role models can
enable more equitable distribution of household nutrition, health seeking behaviours, care giving
or medicare purchases. Women still lack assertive rights to say ‘NO’ in sexual functions too and
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this may affect her health in pregnancy and child bearing (Alamayehu, 2017). Reductions in the
numbers of pregnancies and increases in pregnancy spacing that increase mother’s health, reduce
the incidence of the low birth weight, prematurity and pregnancy-related complications that are
all risk factors for malnutrition in women and adolescent girls (Alamayehu, 2017). Men still
decide on major issues involving foods among the rural illiterate wives, women and girls. All
these are impediments as a result of lack of equality. Addressing gender can also help to end
intergenerational malnutrition.

The need to adopt policies that reduce nutritional inequities among women and girls and
eliminate discriminatory laws and practices that jeopardize their nutritional status (eg., early
marriage, widowhood practices, female genital mutilation, house help, female trafficking, rape
etc) can never be over emphasized. Other factors that can negatively impact women and
children's nutrition in Nigeria include: heavy work - burden on women , large age difference
between the wife and her poor husband, bad role of the mother-in-law, polygamous relationships
(e.g. children or the wife who is “less important” , having no suitable substitute caregivers in
families (due to low income/pressure to work), cultural norms (e.g. around breastfeeding),
making it important to engage men and other members of the household (e.g. mother-in-laws) in
nutrition education, gender-based violence (World Health Organization: Global Database on
Child Growth and Malnutrition: https://www.who.int/nutgrowthdb/en/). On the other hand,
factors that can positively impact women and children’s nutrition include: older maternal age,
higher maternal education, women’s exposure over their lifetime to paid employment, women’s
ability to make decisions for domestic purchases and when to seek health care (World Health
Organization: Global Database on Child Growth and Malnutrition:
https://www.who.int/nutgrowthdb/en/).

Addressing women’s malnutrition has a range of positive effects because healthy women can
fulfill their multiple roles — generating income, ensuring their families nutrition, and having
healthy children — more effectively and thereby help advance countries socioeconomic
development (Elder and Ransom, 2003). Undernourished girls and women are often least able to
take advantage of development resources on offer (be it microcredit, schooling or paying jobs)
because of lower work capacity, sickness (Duflo, 2012) to help have purchasing power and
maintain good health. Advancing gender equality and women’s empowerment is desirable to
improve health on long run by supporting integrating “gender smart” decision-making into their
investment processes and operations. If women are empowered, they can attain their potentials in
food production, purchasing power of nutritious foods, food preservation, food preparation and
caring practices of their household members. The girl child needs education to make life
decisions and be able to contribute to national economy and other life strategies, give better care
in the families and communities. In communities and households where there is equity, they
serve to catalyze and sustain improvements in nutritional activities.

SDG 6: Ensure access to clean water availability and sustainable management of water
and sanitation for all: Water is considered as part of food and it is needed at all times.
Improved nutrition leads indirectly to improved water and sanitation through increased demand.
As all forms of nutrition improve, which leads to the associated benefits of demand for higher
food quality, education, preventative health-seeking behaviours, and a voice in development,
there is greater household exposure to, and practice of, appropriate hand washing practices, food
and personal hygiene, and sanitation. This results in demand for clean water and effective
personalized sanitation. As poverty falls, consumers (urban and rural) understand and afford the
benefits of private access to hygienic resources and facilities (UNSCN, 2014). Food security
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leading to more food preparations lead to requisition of safe drinking water and sanitation. These
may lead to reductions in the incidence of food poisoning from contaminated foods. Water borne
diseases anddiarrheal illnesses that may cause nutrition related deficiency diseases are common
in most rural and sub urban areas with poor hygiene.

Adequate and safe adequate food production is essential in attaining water supply and also
drought will not be allowed to affect quantity of crop yield. Clean and enough water is needed
for general cleaning of machines and utensils.

There is a nexus between water, energy and food security/ adequate nutrition. A lot of
women in rural areas spend a lot of energy to fetch water to prepare foods for their family and
this also boils down to nutrition. Where women have no other option and have not eating well,
they may lack enough energy to traditionally provide or buy (money already spent on foods) safe
water to process and cook food. Food availability and good nutritional status help water demand.
The knowledge that infectious diseases were caused by harmful bacteria in the environment
allowed preventive measures to be developed to exclude them. For example, untreated water
supplies were a common source of infection, including cholera, but the treatment of water by
sterilizing it before use caused the destruction of all harmful bacteria that could have affected the
nutritional status further limiting the resources for provision of safe access to clean water and
sustainable management of water and sanitation for all.

SDG 8: Promote inclusive and sustainable economic growth, employment and decent
work for all. Adequate nutrition accelerates economic, employment and decent work potentials
because it liberates mind and thinking faculties and thus increases public awareness of proper
nutritional standards and habits. A well-nourished, healthy workforce is a precondition for
sustainable development as nutrition plays a critical role in human resource development.
Deficiencies in essential nutrients lead to malnutrition, which affect an individual’s mental and
physical state, resulting in poor health and poor work performance (www.fao.org).Economic
transformation may provide increased nutrition security and sustainable agriculture.
Improvements in personal access to health care, dignity and wealth could lead to improvements
in the prevention and early treatment of malnutrition and other diseases.

Improvements in the retention of health-care workers could reduce the so-called brain drain
and give more access to better of the vulnerable groups. Task shifting in health care could be
facilitated leading more people benefiting and becoming healthy. In all these, nutrition
programmes are supposed to be facilitated by skilled health workers. Sustainable economic
growth, employment and decent work have also been associated with better diet quality.
Consumption of low-quality foods (energy-dense and nutrient-poor) are common with lower
socio- economic classes, usually caused by poorer accessibility to, and/or non-affordability of,
higher quality foods.

A hungry man or country cannot do much to promote inclusive and sustainable economic
growth, employment and decent work. Good nutritional status leads to higher individual earnings
and mental acuity, which in turn support macroeconomic and societal growth (Webb, 2020).
Malnutrition (which includes several forms of under nutrition as well as overweight and obesity)
impairs individual productivity which acts as a drag on national growth. In this sense,
malnutrition will represent a pernicious, often invisible, impediment to the successful
achievement of SDG targets.

SDG12: Ensure sustainable consumption and production patterns: Falling poverty and
improved nutrition raises demand for higher quality and more diverse diets (UNSCN, 2014). It is
estimated that one-third of all food produced globally is wasted along the food chain due to poor
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harvesting, storage and distribution practices. Also land degradation, declining soil fertility,
unsustainable water use, over-fishing and marine environment degradation are all lessening the
ability of the natural resource base to supply food. Food production and consumption have major
impact on environment-related targets. Meeting the nutritional needs of a growing global
population requires sustainable solutions for food production and access to water, as
uncontrolled and inefficient food production causes greenhouse gas emissions and soil
degradation. Food production leads to the release of nitrogen and phosphorus that is associated
with fertilizer use; food production is also responsible for excessive use of both fresh water and
farmland, and for biodiversity loss. Policy actions that address not just agricultural productivity
but improvements across entire food systems represent a new approach to curbing food
insecurity and malnutrition due to high wastage (Global Panel 2014). Nutrition is integral to
influencing and advocating for healthy diet and lifestyle habits of individuals/households within
the confines of the limited resources and this is a key driver towards the achievement of
sustainable production pattern. Promotion of the environmentally friendly and sustainable local
production offood crops, tools and food supplies could reduce feeding costs, create jobs and
support the local economy, end hunger as in SDG 2 and eventually lead to better feeding.
Closely embedded with SDGs 1, 2, and 3, the vision of sustainable patterns of production and
consumption is increasingly shared by industrialized and developing countries alike. Many
governments are paying more attention to the importance of linking policies and investments.
Nutrition and the post-2015 SDGs integrated agriculture and food markets with improved health
and nutrition (Webb and Block 2012). The term “nutrition-sensitive agriculture” has been coined
to refer to interventions that can have positive nutritional impact by increasing the quantity and
availability of agricultural commodities, as well as the quality of foods in terms of diversity,
nutrient content and safety (Ruel and Alderman 2013). Enhanced food supply chains can also
work for nutrition by reducing or stabilizing food prices, extending the seasonal availability of
key nutrient-rich foods, improving information flows or by enforcing food safety standards
(United Nation Sub Committee on Nutrition (2014). Reducing both post-harvest food losses and
retail as well as consumer food waste, would also play a part in moderating ever-increasing
demand for growth in agricultural output (FAO 2013).

SDGs 17: Partnerships for the goals: The SDG 17 seeks to strengthen global partnerships,
and calls on national governments, the international community, civil society, the private sector
and others, to all work together. In order to achieve the goals, partnership between both diverse
sectors and governments is needed and nutrition can form a very big attracting force. There is a
special adage that says: “Together we achieve” and nutrition is the motivating force. Nutrition is
thus regarded as drivers for business for development. Partnership can also benefit from nutrition
in encouraging adequate nutrition of people by nutritionist /dietitians with other professionals
and companies to drive home their messages. Nutrition activities bring partnerships for the goals
and bringing new private sector partners into the fight against under nutrition will help the world
to achieve SDG 17 and especially the targets to mobilize new financing and promote a range of
new public private and civil society partnerships. No single organization can transform the
society alone without food system. Through partnerships, co-creation and the exchange of ideas,
we maximize our collective impact. Only by working together, can adequate nutrition
information reach more people, helping millions to eat a nutritious and sustainable diet.
Significantly, nutrition is to some extent the new ‘mantra’ in the international development
debates. Individuals, donor agencies and international organizations are supporting campaigns on
adequate nutrition through food aids and rights of smallholder farmers to ensure access to water,
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land, investment etc. Others are multitude of sectoral approach based on an integrated agriculture
nutrition health education agenda including social protection and safety nets; a key role for the
private sector through production of high quality foods including those fortified with
micronutrients and through food production, employment and income generation; a key role for
public private partnerships, including national fortification alliance. Many clients and patients
are reached for online dietary counseling, food demonstrations etc. Global prioritization of
nutrition has never been higher as multi stake holder platforms such as Scaling Up Nutrition and
Zero Hunger Initiative offer platforms on which to build renewed interest and investment in
nutrition (UNSCN, 2014). Partnership that are driven by nutrition has led companies and
industries with like minds tailor programmes to country’s needs which eventually will lead
achievement of the SDGs.

Conclusion

Nutrition is both a maker and maker of development. The SDGs as a well-articulated policy
could assist in focusing the broad international sustainable developments agenda at a practical
level and also serve as a tool for countries to measure the progress and cooperation between
countries. Improved nutrition is the platform for progress in health, education, employment,
employment, empowerment of women and the reduction of poverty and inequality, and can lay
foundation for peaceful, secure and stable societies. It promotes sustainable agriculture and is
also an essential component for achieving many of the other SDGs. For sustainable impact, it
will be essential for us to strive for better nutrition across the globe and feed the growing world
population a healthy and sustainable diet to make a change which could lead to correct
conclusions out for progress. Every country needs achievement of SDGs as they are critical for
development, healthy living and that is what nutrition has a comparative advantage in. The SDGs
are attainable, especially if nutrition is put front and center of the sustainable development
agenda and linked to all of the ambitious new goals (UNSCN, 2014).
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