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Abstract

Our environment is naturally blessed with dynareources to include vegetation, waters, soils airdals etc.
Naturally, vegetation change, rivers are pollutedi] erodes and species are depleted all courteé$yiman
activities. While this is on the increase, someepbtéally more potent and dynamic activities on tdpthese
already dynamic natural processes are surging @m Who is at the center has dramatically alteredhraf
nature and its natural environment through a peésch is not new because it has been on for gny. One
significant dilemma in that transformation is timatture has been destroyed sharply over the lastémturies.
Today, the natural environment is being progres$gidestroyed with bulldozers and forests (spediegd by
machine or handheld saws and reduced to small mmd its original extent. To substantiate thig, rhid-
1970s (after the drought that caused serious dafjoadin Africa), humans had drastically increafieel rate at
which world’s forest cover and soils are destroy@der the last century development has claimed silrat
fringes of major towns. If we have observed onaglitommon between the human interaction and theeat
is that our inability to sustainably manage thaurgtenvironment is often quite clear. On the notioat efforts
to stop further deterioration are never late, My@892) noted ‘we still have half of all tropicalrésts that ever
existed’. Although this paper is theoretically sded, its aim is to propose sustainable mitigatibatsgies to
Nigeria’s rising environmental degradation. Consitg this all, it is recommended that hybrid opson
combining indigenous and current externally devetbppproaches (which are mostly incompatible whid t
environment and cultures of Nigeria) should be poaal and utilized to combat degradation in the tgun
Keywords: environmental degradation, mitigation, natural teses, Nigeria

1.0 Introduction

The concept of degradation/desertification was wlised earlier than Aubreville (1949) by Europead an
American scientists in terms of increased sand mewes, desiccation, desert and Sahara encroactandnt
man-made deserts (Stebbing 1935), (Lowdermilk 1&3% Jones 1938 in Helldén, 2003). The two terres ar
interchangeably used by researchers to refer teridedtion in environmental quality and services.
Environmental degradation according to Yiran e{2012) would remain an important global issuetfa 21st
century because of its adverse impact on agronproiductivity, food security and quality of life. @ehew and
Demele (2000) holds the most pressing environmégmtdllems in the least developed countries aregbeatin
rural areas, where the bulk of the populations bwel whose livelihood depends on agriculture anated
activities. lzibili (2005) stated that no doubtpuige to the environment is no respecter of frostiend damage
done to one generation has the consequence ofiaffebe future generation. Based on this and nsatignt
issues within the context of environmental degradatReynolds Stafford-Smith and Lambin (2007) exflathat

a major environmental challenge of the 21st centargnvironmental degradation; it adversely affetbis
sustainable relationship between ecosystems andivbiéhoods of people worldwide. These are no doub
pointer to the escalating debates on environmetdgtadation/combat measures dilemma and whichuserio
work has to be done before degradation is laicet. The United Nations, UN (1997) refers to envinental
degradation as the deterioration of the naturalrenment through human activities and natural desas The
term environmental degradation implies that envinental resources such as land, soils and vegetati®n
reduced to a lower rank taking into account thélliment of given demands (Blaikie and Brookfielti987).
Environmental degradation is not a new thing, it leeen happening all over the world for centurigse
problem is that it is now occurring at a much fastte, therefore not leaving enough time for theimnment

to recover and regenerate (Nicholson, 1990).

Environmental degradation is composite phenomehahhas no single, readily identifiable attribuPerhaps
this is why there are so many conflicting and csifg definitions (Reynolds, 2001), as well as tawiogies. It

is far worst in Africa than in other continents base as noted McCann (1999) that African landscapes
anthropogenic and are subject to constant chargasrasult of human interferences. The greateshgtins of
African landscapes are their ability to supportedde vegetation resources (woody and herbaceoers)agnd
their resilience to natural calamities and climeitenge. It is however widely reported that thislegical zone
because of certain natural, socio-economic andigalliconstraints is the one of the most degradetsf the
World (Solbrig and Young, 1992). Dregne et al. (IP&nd Solbrig and Young (1992) mentioned thataegi
worldwide face unprecedented environmental degi@daparticularly in savannah environments of the
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developing countries where the natural environniepierceived to be under greatest threat. Reedrj2tited
that environmental degradation is the reductiowatue of the environment to meet its ecological andio-
economic needs. It includes issues such as landchdi&iipn, deforestation, desertification, loss ioidversity,
land, water and air pollution, climate change,lseal rise and ozone depletion.

Environmental degradation is leading to more sevatteral disasters which have already cost thedwvovier
$608 billion in the last decade, killed and displhcover 8 million people, mainly poor people in mos
developing countries in 1998-1999 alone (Worldwat@®01). Statistical evidence of the state of the
environment by the United Nations have estimated, thf the 8.7 billion hectares of arable land,tpas and
forests worldwide, nearly 2 billion of them haveebhedegraded over the past 50 years, of which 18ofr
forest land, 21% are of pasture land and 37% araralfle land (Haaften et al., 2004). Nearly 216liomil
hectares of rain-fed croplands or about 47% of ttméal area in the world’s dry lands (457 millibactares) are
affected by various processes of environmentalatkgion and about 3.3 million hectares of rangetamndearly
73% of its total area in the world’s dry lands (4nllion hectares) are affected by degradation efetation.
Each year a total of 6 million hectares of produetdry lands is turned into worthless desert (Therl&/
Commission on Environment and Development, WCEB,7).9

With the dangers of further deterioration before assessment of environmental degradation hasfdnere
become a global issue for the long-term manageuofethie earth bountiful natural resources and trstesuance

of livelihood that depend on them (William, 1998he problem which warranted the study is that many
environmental degradation mitigation approaches pmogirammes have been organized and implemented in
isolation in Nigeria, yet negligible progress ights against degradation and desertification isrded other
than hike in deterioration of the environment. Brgument is perhaps the approaches are not suftabthe
cases (site specific degradation in Nigeria) ot thay are not properly articulated for the purposenitigation.
Hence there is need for understanding some enveatahissues properly for a shift in the Nigeriafforts to
combat degradation. To ensure this, review of tbacept and approaches of environmental degradation
assessment are very vital and therefore elabomatéds work. The hope is that with discussionstsas this,
better mitigation measures can be produced aratedilfor the environment and people of Nigeria.

2.0 Description of the Study Area

2.1 Geography of Nigeria

Nigeria is located in West Africa. It lies betwe@s 16 and 13 53 North of Latitude and 02 40and 14 41
East of longitude. Nigeria is bordered in the Weé#trth, East and South by the Republic of Behliger,
Chad and Cameroon and Atlantic Ocean respectiliehas a land area of 923, 850 ktidowu et al 2011). It
has 36 administrative states, a Federal Capitatitder (FCT). It has 774 Local Government Authaedi
(LGAS). It stretches for about 1,200 km in the Mu#®l E-W directions and has a coastline of aboutk®33ng.
It is bordered to the north by the Niger Republt@;the north-east, by the Chad Republic, to thé epghe
Cameroun Republic, to the South, by the Atlantie&@tand to the west, by the Republics of BeninTagb.
Nigeria accounts for about one in every five Afrisa60% of West Africa population and 14% of thgioeal
landmass. The 2006 Population and Housing Cengsshp population of Nigeria at 140,431,790 congjsbf
71,345,488 Males and 69,086,302 Females (NPC, 200&) estimated average growth rate of the poulas
put at 2.8%, implying an estimated population foigdfia of 168 million in 2010. Nigerian Economy is
dominated by Agriculture.

Nigeria is rich in biodiversity as the country iglwendowed with a variety of plant and animal specThere
are about 7,895 plant species identified in 338ilfasnand 2,215 genera (Federal Government of NMig&GN,
2010). The vegetation ranges from the mangrovetlaickt forests in the South, followed by Savannat dre
Sahel in the middle belt and the North respectivEhe country is punctuated by the Obudu and Uds kti the
East, the Jos plateau in the North Central andAtteemawa highlands in the North East. Nigeria @irt¥d by
two main rivers — Niger and BenuBEST (1991), identified five principal types ofilserosion in Nigeria,
namely, sheet erosion, rill erosion, gully erosicoastal erosion and wind erosion.

2.2 Consequences of Environmental Degradation in deria

Environmental degradation is an increasing problenmany parts of the world. The phenomenon is most
pronounced in the drylands, which cover more th@% 4f the earth’s surface (Dobie, 2001). Environtak
degradation of varying types and degree are gdyaralevenly distributed in Nigeria. Ranging frofretless
devastating such as sheet erosion and mild guliieiighly dangerous types such as loss of bioditer
drought and loss of soil bio-physical charactarssta typical environment in Nigeria may be occdpigth one
or overlapping sets of degradation consequencesleWlis vivid, though arguably, that coastal eomsand
water pollution and marine biodiversity loss argitgl in the southern coastal areas of Nigeriactmral states
suffers from salinization and acidification of so&nd sediment discharge on lower Niger-Benue nals.
Loss of biodiversity of plants and pockets of rgedrareas and well as reduction in soil fertilitg auite
alarming in Nigeria (David, 2008) and this is mayimt alarming rate in Northern Nigeria because of
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deforestation and fuel wood consumption (Naibbi. 30

On regional basis, the southern areas of the cguintthe lowland rain forest and derived Savancalagical
zones, where population pressures have resultdégradation of the forests, severe gullies (inEhegu and
Edo States) continue to develop and erode masedas af farmlands and settlements. Many of thesasanave
erosion prone, shallow or sandy soils but yet cagito remove surface cover to plant one or tws@®a crops
thus exposing the soils for the rest of the offsfgperiod of the year to splash and heavy downpotithe
tropical continental climate of southern Nigerido#g the coastline, issues of saltwater inundagicnevident.
Specifically, new areas of saltmarshes/tidal flatre identified over extensive areas that were affitcted
before. The coastal area has also witnessed atieuliilc the area of freshwater swamp. These areabeing
converted to intensive agriculture (Titilola ange]008).

The north is prominent with aridity and droughtndierosion and change in vegetation. In the narbrocess
of desertification is evident as sand dunes thaevetable in the past are now exposed. Large aregslly
erosion are clearly visible, and denuded areadeddentified in many agricultural regions (FORMEC1998).
Generally deforestation, salinization and loss lainp diversity are most widespread in all partsNairthern
Nigeria. The increasing intensity of agriculturakiaity due to population growth may be the mospartant
factor influencing this process. Other influentiattors may be climate change or the establishmE&ntajor
water works projects (i.e. construction of dams).

2.3 Highlights of the National Environmental Polices of Nigeria

As part of the Federal Government of Nigeria’'s alldramework of protecting the environment, polisgues
have given prominence to the twin environmentabfams of drought and desertification (Federal Gorent
of Nigeria, FGN, 2006). This part evaluates thet pasl present efforts of governments with a viewighlight
on current efforts which require review of approactd identifying new initiatives that are consiadkreeedful.
Emphasis of this review is on constituent elemaotsombat desertification within the framework diet
National Policy on Environment to include the feliog:

1. Development of a National Action Program to CainbDesertification and mitigate the effects of dyou
towards the implementation of the Convention to GatDesertification (CCD) in Nigeria,

2. Integrating public awareness and education osesand dangers associated with drought and ifieaticn,
as well as the constraints of the CCD,

3. Strengthening of national and state institutionslved in drought and desertification controbgram,

4. Promoting sustainable agricultural practices mnachagement of water resources including waterelséing
and inter-basin transfers,

5. Encouraging individual and community participatiin viable afforestation and reforestation progrees
using tested pest and drought-resistant and/orogaiartree species,

6. Encouraging the development and adoption ofiefit wood stoves and alternative sources of energy

7. Establishing drought early warning systems,

8. Involvement of the local people in the designiilgplementation and management of natural ressurce
conservation programmes for combating desertificeéind ameliorating the effects of drought,

9. Intensifying international cooperation and parship arrangements in the areas of training, rebea
development and transfer of affordable and accéptivironmentally sound technology and provisibmew
and additional technical and financial resources,

10. Inventorying degraded lands, and implementirgygntive measures for lands that are not yet degrar
which are slightly degraded,

11. Adopting an integrated approach to address igdlysbiological and socio-economic aspects of
desertification and drought,

12. Intensifying cooperation with relevant intedaron-governmental organizations in combating diisation
and mitigating the effects of drought,

13. Strengthening the nation's food security system

14. Establishing, reviewing and enforcing cattletes and grazing reserves,

2.4 Some National Programmes to Combat Environmentdegradation in Nigeria

Nigeria signed the Desertification Convention oa #1st October, 1994 and ratified same on the th 1997
thereby qualifying the country as a Party to thevemtion with effect from B October, 1997. Part of the
fulfillment of the convention’s objectives is satiiup a number of National programmes to combatadkzgion
(FGN, 2006). These are;

2.4.1 Forestry Programmes

The country has made several attempts at puttingléice programmes that would ensure the efficient
management of her Forest resources to include:

The establishment of Industrial Plantations fror78,9.and Use and Vegetation survey between 1975 87,
Production of perspective plan for the period 192005 and formulation of a Nigerian Forest Act®rogram
in 1997. However, most of these initiatives have laited impact in turning around the precariotates of the
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Forest estates. An Arid Zone Afforestation Proj@ddAP) was instituted by the Federal Government 76 to
tackle the problems of desertification through éséablishment of woodlots, shelterbelts and winakseOver

10 million seedlings were raised annually betwe@n8land 1984. About 150 kilometers of shelterb&680
hectares of woodlots, 24 boreholes, 70 tree n@seand Forestry Vocational Schools were estaltli$R&N,
2012).

The EEC supported a pilot project in Katsina Stateering a total area of 1.6 million hectares ivig the
establishment of shelterbelts, windbreaks, wooddmid trees on farmlands. In addition, the World IBatso
financed a similar project in the five arid zonatets (World Bank, 1989). Areas of focus of the Buke
Program include the following: Land Use Policy, FEmergy, Mass Tree Planting Campaign, Prevention o
Bush Fire, Silvo-Pastoral System and Sand Dunetibixa

2.4.2 Energy Policy

Draft National Energy Policy was formulated in 20FIGN, 2001). In it was stated that Nigeria conssinvell
over 50 million metric tons of fuelwood annuallyrate that far exceeds the replenishment rate girearious
afforestation programmes. Sourcing of fuel wood dmmestic and commercial uses is a major cause of
desertification in the arid zone states of Nigetia.other to reduce deforestation associated wigivood
sourcing, the Federal Government, through the Bn€gmmission of Nigeria (ECN), has put in place the
following programmes for the purpose of promotingtimal utilization of renewable energy resources by
Nigerians: 1. training programmes on renewableggn&rchnology, 2. biogas and biomass utilizatioojgmts, 3.
solar photovoltaic electrification projects for retm rural areas.

2.4.3. Integrated Programmes Targeted at Poverty Adviation

The Federal Government of Nigeria realized that eptyv alleviation is a major weapon for combating
desertification. Consequently, a number of povaitgviation programmes have been put in place andbte
amongst these are; the Northeast Arid Zone Devetopidrogram (NEAZDP), the FMENV/UNIMAID Linkage
model village project, the Katsina State Agricudiuand Community Development Project (KSACDP), #mel
Sokoto Environmental Protection Program (SEPP) (FBN2).

The North East Arid Zone Development Program (NEAZDfunded by the Federal Government of Nigeria
with European Union assistance, commenced in Fepri®90 with the main objective of motivating and
assisting the rural population to improve theingtrd of living through proper resource use andagament.
The major components of this program include watsources development and management (including
irrigated agriculture), provision of micro-credirfoff season economic activities, cottage indestrlivestock
fattening, rural banking and popularization of aalrmaction for land preparation for agriculturatigities. The
Federal Ministry of Environment/University of Maiguri Linkage Centre on Drought and Desertification
Control, based at the University of Maiduguri, ieied a model village project at Sabon garin Naag¥obe
State in 1995. Activities carried out at the mou#age include establishment of community woodlaisd
roadside tree planting, provision of energy effitievood stoves, provision of biogas for domestioking,
provision of Ventilated Improved Pit (VIP) latrineand provision of solar powered water pump for the
community boreholes (Gadzama, 1995). The modé&dgél project, though presently constrained by latk
funds, is no doubt a major success that deserpisaton in other parts of the drylands of Nigefde Katsina
State Agricultural and Community Development Pro{&SACDP) was conceived as the first stage offekD
strategy to speed up and intensify rural develogmethe drylands of Nigeria. The rationale wasrprove
resource management through community participapoogesses, principally in group mobilization foedit
supply and joint action against the serious dedialdhreatening the agricultural productive capacif the
land. Achievements recorded include improvemeriaiming practices (in both uplands and fadamashade
their more sustainable, investments in communityt amenity development in the villages and in offyfa
income generating activities for groups of poor daddless households with emphasis on those helaged
women. The Sokoto Environmental Protection Progecarrers an area of about 17,500 km2 in the nortteaas
part of Sokoto State. The objective of Program teaisnprove the utilization of resources to achiéwag-term
sustainable growth and environmental protectiore Phogram is jointly financed by the Federal Gowsgnt of
Nigeria, Sokoto State Government and the Europeaariunder the Sixth European Development Fund @.om
I11). The program components include Afforestatibijestock and Rangeland management, and develapshen
rural infrastructures, Irrigation, Women developinamnd Adult literacy.

2.4.4. Building Partnerships

Government has recognized that the hydra-headddgonoof desertification cannot be tackled by itgdtfne so

it facilitated the involvement of other actors inding the Private Sector, Non- Governmental Orgitiuns
(NGOs) Community based Organizations (CBOs) andoBonAt present, a number of NGOs are actively
involved in the implementation of CCD in NigeriaorBe of them participated very actively in the négain
process as follows: 1. Action Programmes, Co-otdinaMechanisms and Partnerships, 2. Capacity Bigld
Education and Public Awareness, 3. Financial Ressuand Mechanisms, (FGN, 2006).

Some of the NGOs in Nigeria are actively partidipgitin the activities of the Global NGO network on
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Desertification. As a matter of fact, the Nigertanvironmental Study/Action Team (NEST) is the sabional
focal point of this network for Anglophone West isfi. Other prominent national and international NG@at
are actively involved in the implementation of CQmxlude the Nigerian Conservation Foundation (NCF),
Forestry Association of Nigeria (FAN), and Inteinatl Union for Conservation of Nature (IUCN) (Nrgen
Environmental Study/Action Team, NEST, 1991).

3.0 Shortcomings of Environmental Degradation Mitigtion Initiatives in Nigeria

The capacity of the Nigerian Government to mitigatevironmental degradation is limping because oerta
noticeable issues are left in the development amdementation of programmes. These are obviousgorts of
the programmes over the years. They are;

3.1 Adoption of Externally Developed Approaches t€ombat Degradation

Unlike the new shift, in the past natural resour@nagement in the world over has reflected a b#iiaf the
top-down application of science to predict and carthe natural world is the best practice of mammagnt. This
has led to the widely accepted approaches evemlthsome are not evaluated to have any advantagetiwve
indigenous practices such as natural regeneratiotheé Maradi area. Many authors have contended that
conventional approaches has not accomplished whabimised; it has not been able to sustain batthtalthy
functioning of natural systems and humans’ usehefrtresources (Bart, 2006). Instead, ecosystertthhea
steadily declining: biodiversity continues to dexge and landscapes are degraded, while conflictitigation
frequently overwhelm combat decisions

Nigeria has been a country that unarguably utiliapproaches that are externally driven to manage it
environment to the detriment of others that areégiedous without necessarily proving their capabdit These
and practical evidences have led (over the pastiasdecades) to growing number of critics, inhgdmany
scientists, who challenged the technocratic optimisf this ‘conventional approaches’ (Chamber, 1993;
Mortimore, 2006; Shepherd, 2008) as substituteh® local intuitive practices that spans generatibimis
process has been a bad one even though the teatm@auld want it that way; it has been yieldingited
achievement.

3.2 Non-decentralization of Nigeria's UNCCDD Objedves to States

Nigeria is a Federal entity; it's the system of gmance of natural resources has been centraliostiynand
managed by the federal government from the ceAtdrough the states and local governments are witghns
of the governments, centralized initiatives forrhead rock upon which all other measures lies on imza&ven
the desertification charter that was ratified amdndsticated by Nigeria till now is owned and ugtizby the
federal government agencies. This developmentdmdted to failure in most programmes aimed at @aiimb
degradation and desertification in Nigeria. Decaization will help spread development to the rstakeholder
easily and implementation will then reach all withbeavy work.

3.3 Approaches are not pro-poor (programmes, subsiels and incentives)

The global scope of sustainable development isksas to calls for initiatives that are transfeealihclusive
and scientifically valid, to provide good governanaf resources together with local actors. Howesech
initiatives, generally defined by experts at highdls, can be lacking legitimacy in the eyes odlrpoor always
respond to the specific circumstances at local Siteis has always led to the top-bottom dichot@mg resulted
to more destruction than cohesion in a matter thqtiires bonding such as natural resource manageandn
environmental degradation mitigation. As has begued by Chambers (1997) and Anderson et al. (2608)
many others that a main source of management pnsble the centralized means of resources shariaig th
unfairly allocate environment management fundshi d¢entral agencies and in consonance with théyrexl
continued economic alienation of the rural podra@bers, Saxena, and Shah (1991) ‘to the hande gfdor’
and what Leach and Mearns (1996) and Mortimoré. €2806) have advocated that, environmental dexien
and mitigation should be done with local peopldusive, rural poor are always successful. In tlaeguments
they cited various examples from Machakos and MakDéstricts of Kenya, Maradi in Niger Republic a®ll

as Kano region in Nigeria were local natural mamnaget was done by people and was found to be naisitiere
than in other areas that operate the conventigpmbaches.

Of the impediments to mitigation of environmentabcadation in Nigeria, withdrawal of incentives daeshort
fall of foreign funds (owing to donor fatigue), yatization policies which shatter subsidies andebucratic
stress involve in accessing loans are posing seiballenges that often lead to the failure of mmiigation
initiatives of the rural people. Rural people hantiitive practices of managing their environmertieh are
more resilient, cost effective and friendly but dese they lack certain take up capital cannot fudblize most
dreams. Today growing numbers of private sectorraijwes are willing to invest in natural resources
management and these offers can be utilized sothleat invest can help augment national programthas
cannot continue as a result of economic crunch.

3.4 Mis-conception of Design and Implementation dflega Projects

The Nigerian government in its bid to create suastdlie solutions to certain natural shocks engaggesrapid
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often untested development projects which tendatbbfiecause of over dependence of expertise adeaisés
reports. Among several, few can be listed whichsarecessful while plenty fail due to disregardsthoics of
contracting huge projects. Mega projects such asltive been considered as vital sources for pakigation
and domestic water provision and so are consideptidns because of its potentials. However, respoos the
environment to such complex structures are of aonte stakeholders because these dams often pes¢ gr
consequences such as direct impact to biologidemical and physical properties of rivers and sedis
discharge downstream. In Nigeria the consequenttdarn construction are witnessed in Bakalori dam i
Sokoto State as well as Ngadda River project (S@hhd basin) in Borno States. Serious environmental
calamities were recorded owing largely to the failof the projects. The valley of the Komadugu & atlas
green throughout the year until the Tiga Dam wassttocted. Before the dam, the valley was a majous of
transhumant herds, but now it is only a seasorsligg resource (FORMECU, 1998).

4.0 Approaches to Assessment and Mitigation of Emanmental Degradation

4.1 Conventional Approaches of Assessing Environmeal Degradation

4.1.1 Stress-Response Framework

The United Nations Statistical Office in the mid7D8 developed a general framework of environmental
statistics through a joint initiative with Canadaat led to the development of the Stress-Responke.
framework considers the stress on the natural enrient beyond its carrying capacity and its effecthuman
beings. The focus of the stress-response frameusrén the effects of human activities on the ndtura
environment. The stress-response approach has magbaimpact on environmental reporting aroundwioeld
(Hodge, 1991). The exclusion of the major causegb@ftress on the natural environment is, but,afrseveral
serious limitations to current expressions of thess-response concept, one that reduces sigrilficas
usefulness for assessing environmental degradatilistically (Hodge, 1991).

4.1.2 Pressure-State-Response Framework

The Pressure-State-Response (PSR) assessment tdmefvOrganization for Economic Cooperation and
Development (OECD) (1994) was a step further ofstiness-response framework. The PSR frameworkseda
on a concept of causality: human activities exeespures on the environment and change its qualitythe
quantity of natural resources. Society respondhdse changes through environmental, general edoremmd
sectoral policies (‘sectoral response’) (OECD, 199%e assessment framework takes into consideratie
‘pressures’ which describe the intensity and extéfiiuman activities acting directly on the enviment beyond

its carrying capacity. The ‘state’ refers to thesddne state of the environment as judged fromsarektively
unaffected by direct human activities (Pinter et 2999). The ‘responses’ deal with the impactstodsses on
the environment and assess human actions, suelgiakation, new technology, economic instrumenonecnic
expenditures, changing consumer preferences aretnattonal conventions, undertaken to protect the
environment (Gallopin, 1997).

The PSR framework is the most widely accepted efrttany frameworks advocated, having been adopted by
the OECD for its analysis of the degradation andlupon of the natural environment. The European
Environmental Agency of the European Commissioro alsed the PSR approach in assessing various
environmental problems within member states (Jésing, 1998). The PSR is also used in the methogdalbg
the World Bank’s Land Quality Indicator programni{®¢orld Bank, 2001). In most developing countriese o
cannot examine critically environmental degradatwithout considering the indirect causes of degiiada
hence the limitation of PSR in this study.

4.1.3 Driving Force-State-Response Framework

The Driving force-State-Response (DSR) frameworls Viest initiated by United Nations Commission for
Sustainable Development, UNCSD (1997) to considershortcomings of both the stress-response and3ke
framework. The framework, instead, considered thgirdy forces of environmental problems that didt no
feature in both the stress-response and PSR frarkew®he replacement of the term ‘pressure’ in R&R
framework by the term ‘driving force’ was motivatbg the desire to include economic, social andtirgtnal
aspects of environmental problems (European Enwisotial Agency (EEA), 1999). The World Bank adopted
the DSR framework in its work on indicators of eovimentally sustainable development (World Bani95)9
even though in 1997 it published World Developmbmticators (World Bank, 1997) which used the PSR
framework.

A major advantage of the DSR framework is that ligamizes information on sustainable development
systematically in a way that guides the user of flEmework through all aspects of sustainability. |
distinguishing between the social, economic andireninental aspects of sustainable development, the
framework ensures that no aspects of sustainaliiliticators are automatically excluded. The indasof the
economic and social aspects is particularly impdrtar developing countries with economies in tiaos, for
which an equal balance between the developmentakeawironmental aspects of sustainability is imgotrtn
order to ensure future sustainable growth pattéumited Nations Commission for Sustainable Develepn
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UNCSD, 1997). The DSR works perfectly when an emvinental stress has been identified and linked to a
causative set of human activities as perceiveddstmeveloping countries.

4.1.4 Driving Force-Pressure-State-Impact-Respongegamework

The European Environmental Agency (EEA), within fegal basis of the European Union Environmental
Policy Acts 95, 174, 175 and 176 of the consolidatersion of the Treaty on European Union and uniler
auspices of the European Commission, in their effointroduce environmental issues in their depeiental
agenda, further improved the existing assessmanteworks into a five indicator framework (which lundes
PSR and DSR as special cases) dubbed as the ‘D&Skssment framework’ (EEA, 1999). Each indicator
conveys its own distinctive meaning and applicatibine framework is seen as giving a structure withihich

to present the indicators needed to enable feedioapklicy makers on environmental quality and rsulting
impact of the political choices made, or to be miatbe future (Kristensen, 2004).

According to the DPSIR framework there is a chdircausal links starting withdriving forces (economic
sectors, human activities) througbréssures(emissions, waste) tcstate$ (physical, chemical and biological)
and impacts on ecosystems, human health and functions, eaéintueading to political responses
(prioritization, target setting, indicators). A iding force’ is a need. Examples of primary drivifaggces for an
individual are the need for shelter, food and watdtile examples of secondary driving forces areribed for
mobility, entertainment and culture. Pressurest@nenvironment, according to Geist and Lambin (2G02
human activities or actions, usually at the spatiatl, that originate from intended land-use amdatly impact
negatively on the natural environment. As the digviforces, the ‘pressures’ of degradation are Ulsual
multivariate. Driving forces lead to human actiegtisuch as transportation or food production,result in
meeting a need. As a result of pressures, thee'stditthe environment is affected; that is, the lgyaof the
various environmental compartments (air, water, gt¢.) in relation to the functions that thesenpartments
fulfill. The ‘state of the environment’ is thus tlembination of the physical (air, soil and waterality),
chemical and biological conditions (ecosystems-bigrgity, vegetation, soil organisms, water orgarssetc.).
Environmental ‘impacts’ are the changes in envirental parameters, over a specific period of time \ithin

a defined area, resulting from a particular agticibmpared with the situation which would have ooed had
the activity not been initialized. In other wordsanges in the state may have environmental or ecicno
‘impacts’ on the functioning of ecosystems, thé® kupporting abilities, and ultimately on humagath and
society. A ‘response’ by society or policy makesghe result of an undesired impact and can affegtpart of
the chain between driving forces and impacts. Rerdomponents of the DPSIR framework explanatsae (
Kristensen, 2003.

4.2 Indigenous Strategies of Mitigating Environmeral Degradation

4.2.1 The Farmer Managed Natural Regeneration

Farmer managed natural regeneration is a systemagéneration and management of desired tree stinmps
fields. The FMNR has become a catalyst for largdespeople-led environmental restoration and conitiesn
and individuals are benefitting through its impantpoverty alleviation and food security. In itseth decades
since being in practice in Niger, Republic, FMNRsgpread to 50% (5 million hectares) of the nasion’
farmlands with little NGO or government intervemtiRinaudo, 1994). Practices such Farmer Managédrala
Regeneration (FMNR) should be promoted among loesburce managers as they are cost effective dhd st
resilient in management of the natural environnaat its resources. FMNR helps in meeting the comanits

to UN conventions such as the convention on déisation (Rinaudo, 1994). Details of benefits athractice
can be found in Rinaudo (1999, 2005, and 2008),&Reil. (2009) as well as Mortimore et al. (2006).

4.2.2  Agroforestry

Agroforestry is a natural resources managemenesy#tat, through the integration of trees on faamg in the
agricultural landscape, diversifies and sustairedpetion for increased social, economic and enviremal
benefits for land users at all levels (ICRAF, 2004yroforestrywould be the integration of trees, plants, and
animalsin conservative, long-term, productive systeigery part of the land is considered suitable feeful
plants. Emphasis is placed on perennial, multipleopse crops that are planted once and yield benafer a
long period of time (Boffa, 1999). Nair (1989) replained that the agroforestry approach to landagament
offers a viable option to make use of the indigenkmowledge about such underexploited speciesraadrate
them with other preferred species for the productib multiple outputs and services from the samie afrland

in a sustainable and socially acceptable mannenfégestry practices as suggested Boffa (1999)raligenous
techniques that utilises both crops and trees $so@ation on the same piece of land for a betteldyiSome
major advantages of this system are that treesneehsoil fertility in terms of plant-available riggen and
phosphorus (Rao, Nair and Ong, 1997), there isorgat water use efficiency as a result of reduceeoft; soil
evaporation and drainage (Ong et al., 2002) angaée tree products, including fruit, fodder andodipcan be
produced. Agroforestry systems make maximum usthefland. This practice has been in place in fagmi
parklands of Northern Nigeria for decades (Pulled¥4) and if harnessed it has the propensity afitigraround
deterioration in degraded farmlands in the area.
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4.2.3  Planting Pits Technique (Zai)

Zai is a traditional soil conservation techniquattbriginated in Mali in the Dogon area. Zai wasdd and
improved by farmers in Burkina Faso after the didugf 1980’s. To reclaim severely degraded farmldat
water could not penetrate, farmers would dig a gfiglanting pits known (also known as Zai) acrties rock-
hard plots. Zai is an agricultural technique @& ¥atenga province of Northern Burkina Faso werddgd pits
are made on soils so that it can survive erosiantduun-off (Reij, 1991). The application of thaiZechnique
can increase production by about 500 % if well exed (World Bank, 2005). Sawadogo et al. (200pjared
that pits has been used to diversify plants biomaBsirkina Faso and the practice has help impswikfertility
and crop yield in the area.

5.0 Features of Sustainable Mitigation

A sustainable measure can be said to be sustajnfiblis resilient in the face of external shocksd stresses, if
it is independent from external support, if it Heato maintain the natural environment and it®ueses without
necessarily degrading any of its parts (Kollmaid @&amper, 2002). In other to sustainably mitigat@renment
degradation in Nigeria, the study suggested sonasunes to be taken as they are cost effective aautigal. A
sustainable mitigation can be achieved through;

5.1 Utilizing People Centered Approaches

A people centered approach to environmental detjoadashould try to increase options and reduce
vulnerability. Based on these and many other fawmts, frameworks are found to be capable of assgssin
environmental degradation in Nigeria. These framba/@re very vital because unlike others that evéewed,
they have incorporated local stakeholders in tieplementation which is the new paradigm in envinemtal
degradation combat projects. The frameworks are;

5.1.1. Ecosystem Services (ES) Framework

An ecosystem is a self-regulating functional unitwhich both non-living and living organisms intetrand
which has a boundary that distinguishes it fronep#cosystems (Leemans 2011). The term ecosystefters
used to describe both a biome and a habitat. Tiggn@f ecosystem as a concept can be traced td4 tfle
coining of the terminology has been traced to 1@38leill, 2001). The concept of ecosystem has g@eéwith

a renewed force when it was mainstreamed in théeMilum Ecosystem Assessment (Millennium Ecosystem
Assessment, MA, 2005b).This recognition that emvinental degradation is scale sensitive and can bely
mitigated when people trapped in its impact are@lved forced the international community to chatigaking

on issues relating to degradation and as well cedalimension of management to people centred apprsuch
as the Ecosystem services.

The Ecosystem Services (ES) Framework focuses @rbémefits people obtain from ecosystems: ecosystem
services. This framework encourages the assesge@ntto think broadly about the range and scalenpécts

of Environmental Degradation/Sustainable Livelihoddanagement ED/SLM (Millennium Ecosystem
Assessment, 2005a). Some impacts are easy to fyyasttiers not; some are felt locally and very eliéntly
according to the socio-economic status of the lasel; others are felt nationally or globally. Theportance of
ecosystems services for human well-being is aated by many authors (Boyd and Banzhaf, 2006).

5.1.2. Sustainable Livelihood (SL) Framework

Out of worrying need of approach that will be bagplied that will sustain the environment and thgetwith
livelihoods of the people, the sustainable livetiddramework was developed as tool that combindis hatural
and socio-economic aspects of household livelihad the environment. The framework is centred aplee

Its aim is to help stakeholders with different perstives to engage in structured and coherent deltmiut the
many factors that affect livelihoods, their relatimportance and the way in which they interactlifidair and
Gamper, 2002). The sustainable livelihoods framé&vwpoesents the main factors that affect people&ihioods,
and typical relationships between these. The cdmufepustainable livelihoods constitutes the bagidifferent
Sustainable Livelihood (SL) Framework and has badspted by different development agencies suclhes t
British Department for International Development&(D), (DFID, 2000).

The livelihoods framework is a tool to improve aunderstanding of livelihoods particularly the livelods of
the poor. The Sustainable Livelihoods frameworkised for understanding how household livelihoodesys
interact with the natural, socio-economic and pokovironment. Impacts can be in both directiors many
pressures leading to land degradation arise framatttivities of land-users and ED/SLM causes inpact
land-users’ livelihoods. In this assessment theaBproach is used to help understand both: the rdriaad
pressures leading to ED/SLM and the impacts of EBYSn people.

5.1.3 Ecosystem Approach (EA)

The dry environments are facing daunting collectimin challenges and faced with the realities of dry
environments constraints, the aims of developinmteyrated Ecosystem Approach to research forldprent
must include: sharing access to ecosystem goodssandces; securing equitable benefits for livetitis;
conserving biodiversity and ecosystem integrityjntzning or improving biological productivity; arslilding
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institutional sustainability (Mortimore, 2006). Thecosystem Approach is a strategy for the intedrate
management of land, water and living resourcesghamnotes conservation and sustainable use in aitabte
way. It is the primary framework for action undee tConvention on Biological Diversity (CBD) and qotises

12 Principles (for details see Shepherd, 2004). Afygroach was developed by the Convention on Bty
and recognized that as human beings are ecosysietpotents, their active roles in achieving sustdaa
ecosystem management are valued (Shepherd, 2008).

The Ecosystem Approach puts people and their nasaurce use practices squarely at the centdeasion-
making. Because of this, the Ecosystem Approachbmmsed to seek an appropriate balance between the
conservation and use of biological diversity inaarevhere there are both multiple resource usersnapolrtant
natural values. It is therefore of relevance tofgssionals and practitioners active in farmingefary, fisheries,
protected areas, urban planning and many otha@sfi@hepherd, 2004).

5.2 Integrating Local Stakeholders in EnvironmentalResources Management

Throughout the last decades after the UN summisustainable development in 1977, environmentabiatsi
now argue that the public should be more deephaged in environmental management decision-makimgy an
part of the rationale for this argument is basedhengrowing recognition that Western scientifipagach has
discounted the value of local expertise—often @ dletriment of the unique social and ecologicatesysbeing
managed (Fischer 2000). Tiffen, Mortimore and Gith1994) and Mortimore et al. (2006) argued that
growing indigenous capabilities to sustain the mminent and agro-management of farmlands using loca
managers’ own initiatives is not harmful to sussitity of the environmental and its resourcesdmnly capable

of maintaining the base for the future.

It has been argued by (Chambers, 1983) and othatsat main source of management problems is the top
bottom approach or centralised means of governdrmeal people often ignore or filter rules imposeom
outside; under the right circumstances, they arehmmore likely to respect rules that they had soobe in
creating (Gibson et al., 2000). Integrating loctalke holders will ensure the sustainability of weses and
redress the effects of most consequences of dagmada Nigeria. This is because about 70% of tbpydation

of Nigeria is farmers and more than that are natesource users, utilizing their potentials wifilp restore the
deterioration done to the Nigeria’s rich resouraesdone in Machakos District in Kenya, Yatenga rizisin
Burkina Faso and other areas of Niger Republic.

When adopted in Nigeria, the technique can recalegraded lands through improved natural resources
management and social status of people who cartiefipavomen and vulnerable group as seen in Maaadi
Zinder of Niger Republic (Reij, 2006). And if Za to be promoted farmers in Southern Nigeria wddde
better possibility of reclaiming their washed avgmjls and put it into productive use as the tealmis perfect

in controlling soil erosion by surface run-off.

5.3 Promoting Indigenous Environmental Management Ractices

A common argument is that local people, in theoups or communities lack the capacity, skills, argdertise

to sustainably manage forests and other resou@éen external expertise refer to the big problefn o
sustainable management is rural illiteracy. Theseasonable arguments produce growing number cbmes
which do not favour the environment and its manag@mlLocal organizations can be building block afat
development (USAID, 2002) and key to empowering anglifying the voices of the rural poor (Andersemn
al., 2006). This is because literacy is no guamategood management and illiteracy is no guaraofgsoor
management (Anderson et al., 2006). Some usefuhigges worthy of promoting are;

The challenges of finding environmentally sound andturally acceptable natural resources management
practices thus lead researchers to consider contydb@sed-knowledge (Berkes et al., 1998). Providéé
many thoughts, Grice and Hodgkinson (2002) furdtated that an measures that involves the participaf

the local community, has proven to be effectiveléwising proper management system for the sustaineie of
landscapes. Site cases such as that of the Mackgiffesn, 1993) and Makueni Districts in Kenya steximhat
between 1932 and 1987, the Akamba people incretheedverage production per hectare by a factorldf >
while their population grew six-fold. During thettler half of the period, they reserved a crisisdil erosion,
planted trees, extended the cultivated area, agatent a landscape of meticulously terraced fietdk @ivate
pastures. These achievements were sustained dbariP90s even in the dry areas of Makueni Dis(fidten,
Mortimore and Gichuki, 1994). Mortimore and Turrn@005) maintained that farmers’ capacity to have an
impact on the effects of deforestation through eovetion of trees on farms should not be underedldhe
surveys in five villages of the Maradi-Kano regioave shown that indigenous communities have a dgac
assess their ecosystem resources on the basisestemsive and detailed knowledge of species, bgies and
indicators (Mortimore et al., 2006).

5.4 Promoting Local Energy Alternatives

Each four out of five people without electricitydiin rural areas in developing countries, mairdyti Asia and
Sub-Saharan Africa. About 81% of households bulid $aels, far more than any other region in theldipwith
about 70% depending on wood-based biomass aspitigiary cooking fuel. Nearly 60% of urban dwellatso
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use biomass for cooking (IEA, 2010). While it iggicted that by 2030 energy derived from wood iricaf will

still account for an estimated three quarters téltoesidential energy consumption serving abodiltion
people, it currently only accounts for about 10%tw global energy supply (IEA, 2008). Nigerianisving
back to the use of traditional cooking energy, Whi why the volume of fuelwood collection rosenfrabout
59,095,000 rhin 1990 to about 70, 427, 000’ in 2005 (FAO, 2010).

Energy issues require integrated and interdis@pjirapproaches with a sustainable development fderes
poor options such promotion and adoption of impdoeeokstoves (ICS) (Zein-Elabdin, 1997; World Bank,
2011); biomass briquetting technology (see Karek#294; Freguson, 2012; Danjuma, Maiwada and Tukur,
2013) using local raw materials such as bagassenamitipal waste as well as biogas technology areust so
as to ease stress on biomass and wood.

Anozie et al. (2007) highlighted some of the efasf the Nigerian government through its Energy Guossion
and the numerous other research efforts in adaiggeslse energy situation. They concluded that thgrita of
the energy targets set by the government remainatety due to lack of policy implementation, genéaak of
awareness from consumers of the compelling neetrigerve energy and lack of logistics and propedifig
(Naibbi, 2013). All the four impediments to the irapement of the energy situation in Nigeria deslitby
Anozie et al. (2007) focused on the laxity of tlwdiqy makers in either not funding the sectorsoidfitly or not
policing the laws that would regulate the proper oenergy in the country.

5.5 Improving Rural Livelihood Portfolios via Local Resources

Globally, two billion people live on less than U%®dy, about the same number as those lacking atocess
commercial energy (FAO COFO, 2005). Globally conseon poverty are glooming in that about 75% of the
poor live in rural areas, apparently more in Afrighere poverty is predominant (CIFOR, 2005). Afries the
highest percentage of people living on less thdolkar a day (UNDP, 2008). Anderson et al. (2004jntained
that rural natural resource dependent regions dhuaeil be treated as mere welfare sinks or ‘protdesas’. In
reality they present a repository of hopes andvegowhen only their livelihood as producers iswsed.

Aims to provide incentives to local cottage indiesty boost people’s knowledge of vocations throlignacy
classes, development of assetypés Sustainable Livelihood Framework section) and fmion of
infrastructures such as markets and roads shoutirer stone of economic projects not technicgtunded
tools that normally dim peoples’ interests to maitgr Local household assets such plough and caction,
farming implements and local level credit faciltiean be organized for the people for loans payatilen the
limited resources of the community. Typical exampléhe on-going project in some states of Nigéraugh a
social development initiative tagged ‘Community aBdcial Development Program (CSDP) of the Federal
Government and Global Environmental Facility (GEB) well as the IFAD projects in seven north-western
States. The projects which have been empowerird technologies to manage the environment is gugeod
one in Nigeria.

In order to harness the full potentials of ruraea of Africa and South Asia (next to Africa innesrof poverty)
specifically, frameworks and solutions should esastinat future developments options must be geawdrts
servicing the poor rural resources users. Althobigderia is a wealthy country in terms of human awadural
resources, its social and economic developmentite glow. This fact can be illustrated by the doyis high
level of poverty, lack of basic social infrastrugtland above all, the indisputable high level afggtion (Kar
and Freitas, 2012). About 65 percent of the cotmtapproximate 160 million people are living beldie
poverty line (live on less than US$1.25 a day) (ebhiNations Development Program UNDP, 2009 and R010
The UNDP report further confirmed that the povédigure in Nigeria (over 90 million people), is highthan the
combined population of 10 other West African nagiexcluding Ghana and Cote D’lvoire.

6.0 Conclusion

The causes and consequences of unsustainable esei@nmental resources cannot be underratectatetl on
continental, regional, national even local levéls.collective actions to mitigate environmental detation are
mandatory, every site and case needs its own diégamd no isolated measure will suffice unless lone
commensurate to the prior understanding of the @mema and complete integration of all stake holders
Significantly, approaches or methods need to baécally selected, taking into account their suitii
applicability and adaptability to local conditio®rtunately, scientists around the world startedjlago to look
at the problem of environmental degradation andcehdeveloped assessment and monitoring methodsougari
assessment methods have been developed at locatigndific scales to determine the status of émel] extent
and impact of environmental degradation and to liglgigning possible conservation activities. Itherefore
left to implementers to engage other stakeholdén eliear mind and discuss sustainability or othsewsf the
approaches and utilize the knowledge for common. Jdas has become imperative when we consider fiéige
as the top % on list of deforestation countries as reported@-R010) and other indicators such as soil erosion.
Success in fighting environmental degradation neguan improved understanding of its causes, impagree,
methods and acquaintance with climate, soil, wdded cover and socio-economic factors. Despitevir®us
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national efforts and achievements recorded, déisatibon and general environmental degradation fenaa
major challenge to Nigeria’s sustainable developtriEime problem continues to reduce the naturaluresobase
and complicate efforts to reduce the pervasive pipvef the affected regions (FGN, 2006). Of the onaj
challenges is the inability to domesticate the Nas UNCCD framework to state levels and redrdss t
escalating poverty which mostly cited as the legdinver of environmental degradation in Nigeria.
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