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Abstract

doptation In urban agriculture 1o chmc:a'rg: change is important for impact and vulnerability
sesment and for the qevelopmen’r of climate change phenomenon in urban areas. A wide
aiefy of adaptation options has been proposed as having the potential to reduce vulnerability of
ygricultural systems inurban area.torisks related to climate change. This paper develops a typology
o adaptation to climate change by urban agriculture practices. It differentiates adaptation
opfions in urban agriculture, the intent, fiming and duration of employment of the adaptation; the
om and type of the adaptive measure; and coping strategies to reduce risks associated with
dimate stresses. Quantitative approach was used in data collection and stratified random
ammgﬁ.ng was used to select respondents by dividing the city info different strata, and random
sumphng nf_urbun farmers was employed. The result of the research on adaptation optionsin urban
agrculiure identifies four main categories: technological developments, government programs
E:Sw:surunce,.fmrm oroduction practices, and farm financial management. In addition to these
ipliﬂ;wrclet:uﬁ:ut}mn‘s, there are-others such as infmr_mu’rimn provision that may sﬂmulmte_mqﬂpmtmn
—— ';]mefresulft’g‘feveul that mGST-E]dElfDl:EITiGﬂ _Gpﬁpns are Tmﬂdlﬂ(;ﬂ’rlﬂﬂij to existing urban
exfemes) ﬂnﬂdltes w_ti‘h respect _ff.::. a’ chqulng cllm{:h'c: condifions [iﬂ‘C|Udlﬂg variability gnd
o, Chﬂnmn—;hmcm_c ccmchharjs _{polmccﬂ, economic and sac:ql).m.ymp]emen’r adaptations
Safionghip betnge In urban areas, if is recommended that, there is a need to understand the
ween adaptation options and existing practice: and between decision-making

Pioces ;
sesandrisk management frameworks.
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Imafe chgls an important component of  Agriculture s ‘nherently sensitive to climate
Oisege Nge impact and vulnerability — conditions, and is among the most vulnerable

Me ;
:esnﬂnse%;nd s one of the policy optionsin  sectfors to the risks and impacts of global
SG-EEU-' e Silm'-'_iﬁe Cchange impacts [1]. 1999). climate change [3]. Adaptation is certainly an
rﬂ'ty fESpgr?smﬁcﬂm role of adaptation as a important component c:f'mnv policy response
Un}f’ Nizeg int: b? government has been to climate change in Thl':'f secipr [6]. Studies
Q“ﬁ? 1an5mmmﬂﬂ”‘?’- Article 4.1b of the = show thmtwithmumdmp’rﬂf_mn,cilmﬂfe_chﬂnge
B 8 an Framework Convention on  is generally oroblematic for agricultural
| ﬁﬁ?mmmed tge ] states that parties are  production and fc:nrmgricultural_ecmnmmaesqr}d
o Hut with adaptation. vulnerability
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rJ'r T (Ai g ) aye fDﬂSS-

IJJ ﬂeﬁnFr“mnteréile 10) further commits opportunities for p!m!’meﬁ ﬂ,—?ﬂcﬂr?silderé dJ as a
T Gm;:’fmmhtu’re adaptation, ~ While adaptation & o jﬂse it
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cision-ma
- at the farm-level [?].

ary with respect 10
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S G”Uf‘nt ::“EE- reco g€ [3]. Nigeria, like many also involves d
Om gnizes adaptation as an and prmducers
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made (i.e. various atfributes of climate
change, including variability and extreme
events) and according to the differing farm
fypes and locations, and the economic,
politfical and institutional circumstances in
which the climatic stimuli are experienced and
management decisions are made [8]. Many
potential agricultural adaptation options have
been suggested, representing measures or
practices that might be adopted to alleviate
expected adverse impacts. They encompass a
wide range of forms (technical, financial,
managerial), scales (global, regional, local)
and parficipants  (governments, industries,
farmers) [10].
The purpose of this paper is to develop @
typology of agricultural adaptation options to
Climate change in Minna, North Central
Nigeria. The paper is a review of current
knowledge about adaptation in agriculture
from studies of climate Impacts, adaptation
and vulnerability, and from research on the
dynamics of agricultural production and
economics. It also incorporates information
and insights from the stakeholders who make
decisions in the agriculture sector gained
fhrough workshops and other communications
with representatives from the scientific
community, producer organizations, farm
groups and government agencies, and
individual producers [11]. In parficular, «
national workshop on Risks and Opportunities
for Climate Change for the Agricultural Sector
[12] provided information from Nigerian
agricultural producers and policy makers.
The paper identifies important attributes of
climate change for adaptation in agriculture
and relates insights about decision-making
from several fields of scholarship to agricultural
adaptation fo climate. A critique of the main
dimensions of adaptation provides the pasis for

the typology of adaptation options
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to current average (

s€ason conditions ang - 3
conditions [4]. Cunvenﬁ};ii?lil-m”re#
scenanos usually focus on th;mme |
average (mean) temperatyre i :-;___
Some have also Considereq m";]d
characteristics such gs the gmw_ﬁ'l‘
length and the timing, ang climlﬂg 3
Qte-re
factors such as pests ang diseases, inve
for an average year sometime in fhe fuf
While most impact studies have Cong
changed average (Mmean) climate cong
usually in @ comparative static me
analyses of agricultural vunerabity jne
that the key attributes of climate chang
those related to climatic variability, inch
the frequency of non-normal conditions g
Recent debates focussing on the relatie
oefween climate change stimuli
adaptatfion in agriculture recognizet
climate change includes not only longk
changes in mean conditions, but @
change in the year-to-year variation in gré
season conditions, and the frequency
magnitude of extreme weather evenis
Understanding that climate change inél
Climatic variability and extreme evens
importantin analyses of adaptation.
Despite the important influence of _;:_
change, including variability and ex ]
adaptation in agriculture does not TU.
and evolve withrespect fo these chmﬂhg
alone. Non-climatic forces such as E?e ;f.
conditions, politics, environment. S?Cniﬁ'
technology, clearly have Slé}?.,m
implications for ﬂgriculturﬂl ﬂe{.:ﬁ 8] |
including adaptive decision-making
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Insights into agricultural c::dﬁli‘_m:“n
change come from G w{ﬂn? 2
approaches, which constden s
(plant, plot, field, farm, regi L over
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perspectives [10]. These UF’E[ e
research on climate chande
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~ ment | 1; Natural Hazards [10]
,ﬂpﬂci ssiﬁﬁcﬂ conomy [12); Innovation
,\graﬁﬂ 02 A ficulturai Systems and Farm
dopfO" | ing (1117 Risk Management [11]
Jecifif;’:i‘w”urgl vulnerability and Adaptation
nd

12).

humcierisﬁcs of Adaptations

s C ahuge ~umber and variety of measures
Iherséﬁﬂng that could t?e undertaken In
ure 10 adapt 10 climate change [3].
Iso exist NUMErous characteristics by
which adaptations can pbe distinguished, and
which could serve Qs bf::lseshf?]r GJYDC‘"DQ&;hﬂf
ricultural adaptations . Among e
l.:::li%inguisr*uiﬂg characteristics of adaptation are
tent and purposefulness, iming and duration;
«cale and responsibility; and form. Intent and
Purposefulness differentiate between
adaptations that are undertaken
spontaneously, or autonomously, as a regular
part of on-going management from those that
are consciously and specifically plannedinlight
of u_climﬂ’re-relmed risks [11]. Timing and
Duration - differentiates responses that are
gp':;fpﬂfﬂ(v [proactive), concurrent (during).
TESDGSE;;TWE (rec_:nc’rwe). |t c:!s::- distinguishes
Stk theﬂccmrdmg to the hme.: frame over
erm) VE!’E.:S ;Dl::;w, such as tactical (shorter-
ond EESDGnsirt:?Heglc (longer-term) [11]. Scale
according fo ﬂ’I]IeV dls’nngmshgd adaptation
N4 the gqe Tscc:le at whlch they occur
deve!mpmemg nt responsible for ftheir
Adaptations Dgnd employment. In agriculture,
NCluding Dlumcur at avariety of spatial scales,
afion (1] ey plot, field, farm, region and
-@nd Form which occurs via a variety
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Atony giver Scigﬂn fake many different forms
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result, the types of adaptations included here
are activities that represent changes in some
U’r’rr}bu*e of the agricultural system (the
agriculture sector or farms within it) directly
related to reducing vulnerability to climate
change. Table 1 indicated the most common
adaptive measure used in Minna and Niger
Statein general.

Agricultural Adaptation Options Scale of
Adaptation
Technological Developments Low
Government Program Low
Farm Production Practices High
Farm Financial Management Medium

The typology is based on the scale at which
adaptations are undertaken and at which the
stakeholders are involved. The first two
categories are principally the responsibility of
public agencies and agri-business, and
adaptations included In these categories
might be thought of as system-wide or macro-
scale. Categories 3 and 4 mainly involve farm-
level decision-making by producers. Of course,
the categories are often inferdependent. For
example, an adaptation technology
developed Dby government and fhe private
sector might be adopted 10 modify farm
production pracfices. Within each category
specific examples are considered in light of the
distinctions discussed earlier and farm decision-
making in general. The main types of
adaptations are summarized in Table 2 with
examplesin each category.

é Adaptation Processes

The typology illustrates the myriad of
agricultural adaptation options available to
governments and individual farmers to reduce
vulnerability to climate change risks. There are
many kinds of technological, public policy and
farm management options with potential to
moderate problematic climate change effects
or to realize opportunities, reinforcing the view
that the agricultural sector is very adaptable.
Yet the process of adaptation in agriculture
itself is rarely researched. There has been very
little research on the likelihood that such
adaptation mMeasures would actually be
adopted, or on the conditions under which

such adaptations might be employed in the
agri-food sector. Four procedures have been
adopted to adapt to climate change in Minna
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which are:
(i). There are distinctive (although inter-

related) roles in adaptation for individual
farm operators, agri-business (industry), and
governments;

Decisions to adopt or modify measures
or practices are rarely made relative fo one
risk alone, but in light of the mix of conditions
and risks (climate, trade, prices, social
norms, etc.) that influence decision-
making;and
(iii). Decisions to adopt or modify measures or

(i) .

Table 2: Types and Examples

of Adaptation Options in Niger Stafte Farming Practices

NigEl’iun

practices are usually made n
'mn_ce-mff' manner, but in g
going 'trial-by-error' process.
agriculture involves varioys
with different, yet often

otin Q
dynamjc

‘?\dDDTmiu
Smkehml Je

inter-related points of view. In order to ev

and promote practically the GGGDHGIU
adaptations such as the developmenf ;;n |
crops or irrigation, it is necessary to reconns
which players are involved and what theirgri
are withrespect to adaptation. ;

Examples of
Adaptation

Types of

Attributes

Adaptation
Technological Crop development
Developments

weather and Climate
Information Systems

Resource
management innovations

temperature, moisfure and other relevant climatic

Develop new crop varieties, including hybrids, to
increase the tolerance and suitability of plants to
temperature, moisture and other relevant climatic
conditions.
Develop early warning systems that provide daily
weather predictions and seasonal forecasts. .
Develop water management innovatio ns. including

— S

=
= a oa L owoy W p ol

- - &
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D-E*u;ehjt:: farm -level rasource mcm-:::gerﬁ&nf'innmvaﬁcﬁs ;
to address the risk associated with changing

conditions. :

Agricultural Subsidy and
support programimes

Government
Programmes

Resource management
programmes

-~ Mmodify crop subsidy programs to influence farm-level risk &
management strategies with
- loss of crop yields.

respect to climate -relute'l

Change investment in established inc ome stabilization =
préograms to influence farm -level risk management
strategies with respect to climate-related income lOss.
Modify subsidy. support and incentive programs 1o
influence farm -level production practices and finoncial |
management.

Change ad hoc co
programs to share publicly the r
loss associated with disasters an
Develop and implement policies an
influence farm -level land and water resou
management practices in light of changin
conditions.

mpEHEDHDﬂ cand c::ssiils::_r‘-::e
isk of farm - level income
d extreme evenls.

ol progr{:lr'f‘tﬂ to
rce Jse an

g climate

Farm Production Farm production

Practices

Land Use

Land topography

Irrigation

Timing of operations

d varieties, including crop

substitution, to address the environmental variahion
economic risks associated with climate change:
Diversify livestock types and varieties to address
environmental variations and economic risk
with climate change.
Change the intensification of pro =ty
environmental variations and economic rs
with climate change.

Change the location of crop and Iivesh:n:k;;‘:’:ﬂ
to address the environmental variations an
risks associated with climate change. to addres?
Use alternative fallow and fillage ﬁrﬂct'EESUtrienT
climate change -related moisture and 1
deficiencies. i
Change land topography 1o address ihEﬁn';‘;'ﬂ
deficiencies associated wilh climate chd
reduces the risk of farm land degr‘:"dmt'ﬂ:'
Implement irrigation practices to ﬂﬂdre;nge an
deficiencies associated with climate SN o,
reduce the risk of income loss due 1o re‘;ddrasa J Tem,:p
Change timing of farm operalions Iﬂgnd nasﬂﬂ":’
changing duration of growing 55‘-’?‘5‘;"15

changes in temperature and moisture.

sand

Diversify crop types an

Crop Subsidy

Farm Financial
rManagement
Crop shares and futures

Income stabilizatlion
Programs

Household income

g 3
Provide crop subsidy to reduce the risks ©
related income loss. o
Invest in crop shares and futures to re
climate-related income lOss.
Participate in income stabiliza e
the risk of income loss due to changdi®
conditions and variability.

Diversify source of household "“:., 1055, ——
the risk of climate-related income _———

uce

Orme

436
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Egzpﬁed to gdapf to climate change in Minna

whichare: =us |
There are distinctive (although inter-

b related) roles in adaptation *f:::ur individual
farm operators, agri-business (industry), and
governments;

lil.  Decisions to adopt or modify measures
orpractices are rarely made relative fo one
sk alone, butin light of the mix of conditions
and risks (climate, trade, prices, social

norms, etc.) that influence decision-

~ making; and
i) Decisions to adopt or modify measures
o practices are usually made not in @
once-oif manner, but in a dynamic, on-
s e tibstcion
with ifferant olves various s’r:::kehc:fdgrs
ol N, yet often inter-related points
Druc:ﬁc;:ﬂ? Gtrdeaf to evqlumfe and promote
uch o ”T he adoption of adaptations
Mgatio '€ development of new Crops or
n, it S Necessary to recognize which

Playe
me’:’m?hﬂre Nvolved and what their roles
'espectto adaptation.

Ultim
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dEEiSiDng daptations in agriculture occur via
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boch Oy o 'ONs, instityti

f&rt'lm Nor DDI"CV. ﬁnu _Gnd of EIIST!HQ
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'ough 4. O Processes are
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regulatory me

agri : -
m%n{;u!urczl, €Conomic, ﬁnon?:izrmf!:g
gement, politicql and 1echn0fmgimJ

research angd |
extension
programs, resource management legisiation

223 reegcuéi flon§, agncultural support programs,
- SLONOMIC policies [20]. Adaptation
options in agriculture are adopted relative to
fhesg mechanisms, which have the potential to
modify the significance of climate-related
_stresses experienced in agriculture and are
Important constraints in the farm decision-
making process. The connections between
adaptation options and existing adaptation
processes and mechanisms involve primarily
relationships between farm production
practices and financial management, and
public sector decision-making processes.

8. Conclusions
The international literature on climate change

impacts and vulnerability in the agricultural
sector is increasingly recognizing the important
role of adapftation. In assessments of the ‘costs’
of climate change, analysts attempt to
estimate adaptations that are likely to occur. In
programs to reduce vulnerabillity, practitioners
attempt to identify adaptations that would be
effective. This study provides aninventory of the
many types and levels of adaptation to climate
that are possible in the agricultural sector.
Furthermore, by relating specific types of
adaptation to public and private stakeholders
and to the decision processes actually
employed in agriculture, it is hoped that this
work will contribute to the development of
credible and useful adaptation assessments
and programs.

This paper focuses on adaptation options in
Nigerian urban agriculture to deal directly with
the risks related to climate change. There is an

immense variety of potential and actual

adaptation options available, including many

different types which have been characterized

info four main categories. Technological

developments involve the development of

crops, weather and climate information
systems and resource management

innovations, including irrigation, by

government and industry, to be subsequently
adopted by producers sometime in the future.
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