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Abstract

In the coming decades the Mediterranean regiorpsaed to experience various climate
impacts with negative consequences on agriculaystems and which will cause uneven
reductions in agricultural production. By and largiee impacts of climate change on
Mediterranean agriculture will be heavier for sauth areas of the region. This
unbalanced distribution of negative impacts undees the significance and role of
ethical considerations in such a context of analySbnsequently, the aim of this article is
to justify and develop an ethical approach to adgucal adaptation in the Mediterranean
and to derive the consequent implications for aatapt policy in the region. In particular,

we define an index of adaptive capacity for thacagpural systems of the Mediterranean
region on whose basis it is possible to group ifferent sub-regions, and we provide an
overview of the suitable adaptation actions andcpad for the sub-regions identified. We
then vindicate and put forward an ethical appraachgricultural adaptation, highlighting

the implications for the Mediterranean region ahé timitations of such an ethical

framework. Finally, we emphasise the broader pa@kat ethical analysis for agricultural

adaptation policy.

Keywords: Adaptation, Adaptive Capacity, Agriculture, Clitea Change, Ethics,

Mediterranean Region



1. Introduction

The harmful effects of global climate change onicdgure are unevenly distributed
across regions, countries, and areas within camtbecause they depend on local
physical and environmental conditions (Ferrara le2@9, Giorgi and Lionello 2008,
Giorgi et al 2004), and on the sensitivity, vulri®lity and adaptive capacity of different
natural and social systems (Brooks et al 2005, @mut Skinner 2002). Climate change
will significantly influence agricultural productioin the coming decades (Cline 2007,
Olesen and Bindi 2002); and, possibly, current atimpatterns are already impacting on
specific agro-ecosystems and crops (Ben Mohamald2€t02, Nicholls 1996).

Existing scientific research clearly indicates tbhiate change, besides having strong
negative impacts on agriculture in developing caast(Cline 2007), will largely affect
Southern Europe (Olesen and Bindi 2002). Spedificahis region is expected to
experience severe negative effects on yield foryn@op species (lglesias et al 2009,
Magnan et al 2009, Giannakopoulos et al 2005, Mduiaet al 2005). Despite the high
variability of effects expected in different sulgiens and for different crop species,
countries in Southern Europe are deemed to haves nmoicommon with other non-
European countries in the Mediterranean region thigim countries in Northern Europe
(Giannakopoulos et al 2009, 2005). In short, adjtice in the entire Mediterranean basin
is going to suffer severely from climate changde@a@s et al 2011, Giannakopoulos et al
2009).

Between 2031 and 2090, the Mediterranean regioexpected to experience various
climate impacts with negative consequences on @tuial systems (Giorgi and Lionello
2008). An increase in water stress would be pddibuserious, as the region is already
experiencing water shortages due to climatic camttand to an often-inefficient water
management system (Iglesias et al 2011, Rodriguaz-&nd Topcu 2010, Magnan et al
2009). Other expected effects include the incredsspiency of extreme meteorological
events (Giannakopoulos et al 2005, Maracchi et08b, increased interannual climatic
variability (Maracchi et al 2005), reduction of talile areas for traditional crops
(Maracchi et al 2005), sea level rise, increas@dsabnity, and coastal erosion (lglesias et
al 2011, Sanchez-Arcilla 2011).

Furthermore, these climatic impacts are expect@dwge a substantially uneven reduction

in agricultural production. Iglesias et al (200%ed crop yield functions to estimate a



yield variation, in the time frame between 2071 a@a@0, in the range of -22% to 0% for
the Mediterranean North. In the Mediterranean Sotlte estimated range is between -
27% and 5%, depending on the climate scenario deresi* Importantly, the reduction of
agricultural production is expected to differ asrasib-regions (e.g., Mediterranean North
or South), crops, and seasons (Giannakopoulos2&08l, Cline 2007) as shown by Table
5 in the Appendix.

It therefore seems likely that the impacts of clienachange and variability on
Mediterranean agriculture will be heavier in souathareas. This unbalanced distribution
of negative effects makes Mediterranean agricultareparticular sensitive and
controversial context. Hence, in our view, it emgbas the role and potential of ethical
analysis, which is still infrequent in the currditérature. Ethical considerations, in fact,
imply greater legitimacy and can persuade partigls @onflicting interests to cooperate
more closely on collective actions.

This article, therefore, aims to investigate thexdamental ethical issues raised by
adaptation to climate change in Mediterranean afjuie. In particular, we intend clearly
to identify i) the subjects of justice in the coxitef the considered agricultural systems,
i) the principles of distribution that justify theoral duties and rights of subjects of
justice, and iii) the types of adaptation-relateddens and benefits that should be shared
fairly among subjects of justice.

To this end, we argue that a regional perspectivaare likely to account for the ethical
traits, characteristics and needs of Mediterraragaitulture because of its greater ability,
as compared to a global perspective, to includallspecificities and the consequent
plurality of interests and objectives of the sutgeiavolved. This standpoint, moreover,
would reduce the complexity of adaptation policiege to the more limited number of
parties involved, and the consequent less cumberdmmeaucratic and administrative
requirements; and it would ultimately have a highkance of success (Liverman and
Ingram 2010). States, in fact, are expected to hawe incentives to enter into a regional
agreement rather than a global one, because thefaran reflect local exigencies more

closely, reduce risks of non-cooperation, and lotremsaction costs (Asheim et al 2003).

! These estimates already include the direct peséffects of carbon dioxide (GOon crops, the rain-fed and irrigated
simulations in each district, changes in crop itigtion in the scenario due to modified crop suligbunder the

warmer climate, and endogenous adaptation.



We are nonetheless aware of the limitations of mgional analysis, which for a

comprehensive grasp should take account of institak considerations, precluded here
by space constraints. Nevertheless, our study atecthat an ethical focus, i.e. the
investigation of the three constituents of distiibe justice mentioned above, on

Mediterranean agricultural systems makes it posgibldevelop fresh, wide-ranging, and
more acceptable and feasible approaches to agnali#idaptation policy in the region.

In particular, section 2 of the article defines iadex of adaptive capacity for the

agricultural systems of the Mediterranean regiombse basis it is possible to group its
different sub-regions. Section 3 provides an owwof the suitable adaptation actions
and policies for the sub-regions identified in g@t2. Section 4 explores and vindicates
the constituents of distributive justice in relatito adaptation, and it develops an ethical
framework in which to analyse and contextualize Mgdanean agricultural adaptation.

Section 5 discusses the implications of such acatiiramework on Mediterranean

agricultural adaptation and sets out its main ktnins. The conclusive section 6

emphasises the broader potential of ethical arsafgsiagricultural adaptation policy.
2. The adaptive capacity index

2.1 Methodol ogy

Although some indicator sets and indices have Ipgeposed to assess adaptive capacity
in agriculture (e.qg., Iglesias et al 2011, Iglesasal 2009, Tubiello and Rosenzweig 2008,
Swanson et al 2007), there are no agreed-upon ewhtroversial measures of adaptive
capacity in agriculture (Reidsma et al 2009).

The present study is largely based on the adaptamacity index (ACI) approach
proposed by Swanson et al (2007), which in its isrbased on the index of Smit et al
(2001). We have privileged this approach for a nembf reasons: i) it proposes a
comprehensive and theoretically-based frameworkafalysis; ii) it specifically targets
adaptive capacity in agricultural systems; iiit&#n be operationalized through secondary
data sources and thus does not need direct ddéztamh; iv) its main strength lies in the
relative comparison of geographical units with eedp to widely agreed-upon
determinants of adaptive capacity, thus providiagidinformation for the prioritizing of
adaptation options.



The ACI is defined by the performance of the adtical system in relation to six
determinants named, according to the original wofkSmit et al (2001): economic
resources, technology, information and skills,asfructure, institutions, and equity (see
also Table 6 in the Appendix). To our knowledgas tis the first study attempting to
measure adaptive capacity in agriculture for theeMediterranean region.

These six determinants are operationalized throtghklve indicators, and each
determinant is associated with two indicators. $kkection of the attributes is based on
the literature (Iglesias et al 2011 Swanson etGf72 Smit et al 2001) and on data
availability (Table 1).

[Table 1 about here]

The main objectives of the ACI are identificatiohtbe adaptive capacities of national
agricultural systems (NAS) and comparative expiorabdf their determinants. This index

therefore does not give an absolute measure otigdagapacity, but rather compares and
ranks the NAS considered, thereby pointing out Witiountries might warrant further and

more detailed analysis on the determinants or ésgeasidered.

The ACI index is calculated by normalizing the \edwf the indicators according to the

following formulas:

Normalized value (higher is better) = (value fog tHAS to be normalized — minimum value for all NASs

(maximum value for all NASs - minimum value for BIASs) (Equation 1)

Normalized value (lower is better) = 1- [(value fitve NAS to be normalized — minimum value for all

NASs) / (maximum value for all NASs - minimum valige all NASs)|(Equation 2)

The normalized values for each indicator are fwggregated by determinant, and then in
the total ACI, as the average of the normalizeduesl (Swanson et al 2007). This
progressive aggregation procedure makes it postibliefine an overall index. At the

same time it guarantees transparency by makingaifiéngs of each determinant visible.
Furthermore, we carried out a sensitivity analyesidest the robustness of the rankings

under five different weighting systems (see AppghdBecause no significant differences



were observed, the results presented here retBetbaseline case, in which equal weight
is adopted for each indicator and determinant.

The ACI index is calculated for four groups of Medianean countries: i) North
Mediterranean countries belonging to the EuropeaioJ (NM-EU: Cyprus, France,
Greece, ltaly, Malta, Portugal, Slovenia, and SpainNorth Mediterranean countries not
belonging to the European Union (NM: Albania, Besrand Herzegovina, Croatia,
Macedonia FYR, Montenegro, Serbia, and Turkey); Niddle Eastern countries (ME:
Israel, Jordan, Lebanon, and Syrian Arab Repuldiadt iv) North African countries (NA:
Algeria, Egypt, Libyan Arab Jamahiriya, Moroccodarunisia).

2.2 Results

The ranking for the total ACI shows a clear dividetween the North Mediterranean
countries belonging to the EU and the Middle Eastard North African countries (Table
2). France and Portugal stand out among the Noeditérranean countries, the former
being the country with the highest index, the faitéh the lowest index, within this sub-
region. Among the remaining countries, some minffer@nces can be observed between
North Mediterranean countries not belonging toEkkand the North African and Middle
Eastern ones, although only Morocco stands out @grficant level (negatively) from

this group.

[Table 2 about here]

The analysis of the rankings of the ACI individdaterminants allows us to identify those
that most influence the ranking of the total ACanmely economic resources, information
and skills, institutions and networks, and equitiie rankings of these determinants are
both more skewed than the remaining ones and shioighatendency to cluster by sub-
regions. Specifically, NM-EU countries consistenthnk higher than almost all other
countries. In other words, NM-EU countries perfdsetiter than other countries in regard
to: i) value added produced (per worker and peitgamit), with the partial exception of
Portugal and Cyprus, which show very low levelspabductivity per worker unit; ii)
educational level and access to information, wreds® Israel, Croatia, Lebanon and
Jordan perform relatively well, especially thedativo because of relatively high levels of

tertiary education; iii) government effectivenessl asocial networks, where again also



Israel and Croatia perform relatively well; and @)ni index and health expenditure,
where Croatia and Serbia also perform relativelyi,vand Turkey performs relatively
poorly, mainly because of a low per capita heakpeaditure. Theseoft determinants,
i.e. those related to social components such asnmadtion and skills, institutions and
networks and equity, in many cases facilitate oves@s prerequisites féard ones such
as technical exposure.

The rankings of the ACI values of two determinaméghnology and infrastructure, are
partly inconsistent with the total ACI ranking. Aar as technology is concerned, this
mirrors the fact that some countries have a sngaitaltural area and high technological
levels in terms of machinery (e.g., Slovenia) ofiragation equipment (e.g., Egypt). On
the other hand, countries such as France, whitdkén in their entirety make less use of
irrigation equipment, perform relatively poorly. hegard to infrastructure, Greece and
Portugal perform relatively poorly due to relativdligh levels of water withdrawal and
low levels of agricultural areper capita. Consequently, these two countries’ rankings

resemble that of NA and ME ones, more than th&tMfones.

[Table 3 about here]

3. Agricultural adaptation to climate change in theMediterranean region

The ACI suggests that, in general terms, there masked North-South divide in the
Mediterranean region, where North African and Mealdastern countries seem to be
rather similar to each other. These results confirase of previous studies. Iglesias et al
(2011), for example, compared six countries inNfegliterranean basin and estimated that
NA countries (Egypt, Tunisia, Morocco and Libya)vbaa significantly lower adaptive
capacity than NM ones (France, Spain). Our resol$ained with a different index of
adaptive capacity, suggest that this gap charaetethe entire Mediterranean basin.

The ACI also suggests that the North-South dividpethds largely osoft determinants
(information and skills, institutions and networlesjuity) and on economic resources.
From a technological and infrastructural perspegtihe difference between North and
South Mediterranean countries is less manifest.réfbee thesoft determinants may

represent key entry points for increasing adaptaggacity in the NA and ME countries.



However, whilst a wide set of potentially applicalaldaptation policies exist, the task of
identifying appropriate adaptation options with pest to these determinants is
complicated by several factors. They include: i¢ thncertainty of impacts and of
adaptation capacity, which makes planning and lbestfit analysis difficult (e.g., Adger
and Vincent 2005); ii) the different potential sEsmlbf intervention (from local to global),
which often have unpredictable cross-level feedbdekg., Ericksen 2008); and iii) the
existence of different stakeholders or subjectdh vgipecific interests and needs to be
negotiated and reconciled within existing or patdhyt novel institutional settings (e.g.,
Rodriguez-Diaz and Topcu 2010, Ericksen 2008).

Thus considered, adaptation initiatives for NA &l countries could ideally include a
mix of different options targeting the soft detemamts, such as measures to stabilize farm
income through crop insurance, crop shares andesitand diversification of household
activities (especially in the case of smallholdefAEA Energy & Environment and
Universidad Politécnica de Madrid 2007, Smit andnB8&r 2002). The information and
skills gap could be targeted through services aalyifarmers on how to adapt farming
practices or use new crops and disseminating goadtiges and technical information
(Battaglini et al 2009, AEA Energy & Environmentdabniversida Politécnica de Madrid
2007). In addition, non-agriculture related progsatargeting ethical issues or education
as a driver of social development might also beeetedl to exert a positive effect on
adaptive capacity in rural communities and among ¢mallhold farming households
which characterize many countries in the Southeedliddrranean basin (Lutz 2009).

As noted above, from a technological and infrastmad perspective (e.g., water
availability), the difference between North and ®oiediterranean countries is less
apparent. This is especially true if the southersinaoeas of NM countries are considered,
instead of the entire country (e.qg., Italy, Frarane] Spain). In this respect, especially for
issues such as water availability, it seems impbs$0o identify geographical differences,
and it is instead more appropriate to talk of isswmadespread at a regional (i.e.,
Mediterranean) level.

However, this does not imply that the same adaptatptions might be equally
appropriate in different countries and sub-regiaittin each country. In fact, adaptation
measures should fit the diverse institutional sg#ti and the productive and socio-

economic characteristics that are found in differeontexts. For example, water



management is usually carried out at a local |évgl., water basin); and local variation in
both pedoclimatic and productive conditions camigeificant.

Thus, for all countries in the Mediterranean regiorany adaptation options might be
possible from a technological and infrastructurispective. These options include a shift
in sowing dates, the planting of different genogjp@ change in inputs, water
conservation measures (e.g., Olesen and Bindi 2@0&)improvement of water supply
infrastructure, regional or basin water managenagrt drought management plans, an
increase in irrigation or substitute rain-fed withigation systems, an increase in energy
efficiency, and the improvement of weather fore@ast information systems (e.g., Bindi
and Olesen 2011, Iglesias et al 2011, Howden 20@F, Maracchi et al 2005, Olesen and
Bindi 2002, Tubiello et al 2000).

These examples of adaptations differ in severge@s, importantly including the role
that different actors may take in the different gs® of promotion, funding,
implementation and assessment of the adaptatiosureed-or instance, in the adoption of
water conservation measures, farmers, farmer arghons, governments, and
international organizations might all play a roljch as testing and implementing
technology (farmers), promoting knowledge exchaffigener organizations), funding and
incentives in new technologies (governments), &edftinding of research programs and
knowledge exchange (international organizations).

Ultimately, the different adaptation needs and &dapcapacities of the areas to which
these actors belong make them, as pointed oukierbuing section, subjects of justice in
agricultural adaptation. We therefore need to wstded how such subjects of justice
should respond to the important ethical issuesiledtay the unequal impacts of climate
change and variability on Mediterranean agricultumad eventually make clear the

consequent implications for adaptation initiatiuveshe region.

4. Ethical analysis of agricultural adaptation in he Mediterranean context

As anticipated, an ethical analysis of agricultdaptation has seldom been carried out
and, to our knowledge, never conducted for the kedinean region. However, given the
unbalanced distribution of climate impacts anddhersity of Mediterranean agricultural
systems and of the relevant actors, an ethicalysisalvould be of great benefit to the
understanding of the adaptations needed by theuwignial systems of the region, and of

their eventual implications for the developmentudre effective policy initiatives.



In order to carry out an ethical analysis of adtimal adaptation in the Mediterranean, it
IS convenient to organize our argument aroundhheetconstituents of distributive justice
anticipated in the introduction — i) subjects o$tjae; ii) principles of distribution; iii)
types of burdens and benefits — according to ardlb#heoretical perspective. In fact,
despite the controversies that such a standpoint naige in relation to environmental
issues (Mason 2008), we maintain, consistently wighmost authoritative climate ethics
literature (e.g., Shue 2011, 1993, Caney 2010, 2G@@diner 2010, 2004, Moellendorf
2009, Miller 2008, Jamieson 2005, Singer 2002)f theeralism, by claiming that its
central moral tenet is that stronger subjects sheupport and assist weaker, vulnerable
ones (Dworkin 1978), can authoritatively frame edhi approaches to global
environmental issues (Miller 1999) and in particuta climate change (Calder and
McKinnon 2011). Specifically, owing to the charawtgcs of Mediterranean agricultural
systems, a liberal approach to the constituentdisifibutive justice is, in our opinion,
extremely useful for grasping some of the most nirgethical implications entailed by
agricultural adaptation in the region, and evemyual derive arguments that are useful for
policy-making.

Distributive justice by and large relates to thstmbution of burdens and benefits in
society, and it can be articulated, as said, intee closely intertwined questions: i) What
are the subjects of justice? ii) What is/are theqgpple/s of distribution? iii) What types of
burdens and benefits are to be justly shared? (C20@5). In what follows, we analyse
from a liberal standpoint each of these constiwieritdistributive justice in relation to
Mediterranean agricultural systems and consistentlly the considerations put forward
concerning their adaptive capacities and consegadaptation needs, with the ultimate
objective of improving the effectiveness of agriatl adaptation policy in our context of
analysis.

As far as the first constituent of distributivetjas is concerned (specification of subjects
of justice) we deem that — owing to the charadiessof adaptive capacities and to the
consequent nature of the required adaptations hyjiteteanean agricultural systems — two
general claims of liberalism must be defended andextualized in order to identify the
relevant (groups of) subjects of justice: 1) modvamtaged subjects should bear the
burden of adaptation; 2) less advantaged subjéactsid be assured privileged access to

adaptations (Grasso 2010b). It is worth pointing that vindication of these two claims

10



also concerns the second constituent of distribufiistice (the distributive principle),
whereas the third one (the types of burdens aneéfit@nrequires close scrutiny of the
context of analysis and therefore will be addressedection 5, when we discuss the
implications of the ethical analysis for Mediterean agricultural adaptation.

The first claim (more advantaged subjects shouéd bee burden of adaptation) entails, in
this context of analysis, thbility to Pay distribution principle. This is a forward-looking
principle grounded in no-fault forms of prospectiesponsibility (Shue 1993) based on
the capacity (in terms of institutions, technolomrastructures, skills) and the wealth (in
terms of welfare levels) of subjects, which ultiglgtjustifies also remedial duties. In
practice, theAbility to Pay principle requires that the most advantaged stdbjeear the
largest quota of adaptation burdens because ofdheater wealth and capacities. We call
these subjectsontributors.

The second claim (privileging those who are mosteaed of adaptation) refers instead to
the Lack of Adaptive Capacity principle of distribution. It identifies, on the erhand, a
minimum level of adaptive capacity. This is a lelvelow a moral threshold between those
who have enough and those who have not enoughiaelapipacity to perform the basic
adaptation activities ensuring that agriculturadteyns provide a decent life. On the other
hand, the principle in question recognises adamagacity levels that extend beyond that
moral threshold. The objective of this principlegasallow those subjects of justice below
the moral threshold of adaptive capacity to be sued in carrying out the agricultural
adaptations necessary to pursue a decent life.alVéhese subjectsecipients.

It is important to note that, despite the statelgyerspective of the ACI, on empirical
grounds subjects of justice are not only statesfati, in order to frame our ethical
analysis, we attribute to national and sub-naticodljects of justice the level of the ACI
index of the country to which they belong. In othesrds, the possibility of an ethical
analysis requires that relevant subjects of judieeonsidered as having the same degree
of adaptive capacity as their respective statanorge precisely, as their NAS.

That said, we maintain that, in practical termsg, ¢ithically relevant subjects of justice in
agricultural adaptation are farmers (both family andustrial), producer organizations,
national governments, non-governmental organizatighlGOs), and international
institutions. Their ethical status is substantidbgdthe principles of justice AAbility to

Pay and ofLack of Adaptive Capacity put forward and which, respectively, specify their

11



moral role aontributors or recipients of adaptation duties and rights (i.e., in pragtee
duty to support adaptation and a right to adapta&sistance).

In light of the ACI evaluation, and in particulaf the role and dynamics of soft
determinants of adaptive capacity that it emphasigeseems possible to claim that the
duties and rights of the above-specified subjetiastice vary among the different areas
of the Mediterranean region. In our view, the satgef justice central for confronting the
North-South disparities in terms of soft determisaof adaptive capacity in the region
considered are family and industrial farmers, poaiuorganizations and national
governments, with the proviso that farmers showldh® considered contributors because
of their relative (i.e., in comparison with the ettsubjects of justice) limited capacity and
wealth, which exclude the moral mandate ofAbdity to Pay principle.

According to our moral argument, these subjectmistice, when located in the southern
Mediterranean region (NA and ME countries), areically entitled to adaptation
assistance owing to their scant adaptive capasityemnanded by the principle lohck of
Adaptive Capacity. In particular, farmers should be primary recipseof adaptation
assistance, whereas producer organizations andnahatgovernments have an indirect
right to receive assistance, meaning they arel@mtio it only in virtue of their capacity to
target it more effectively on farmers, the mainjeats of justice. Producer organizations
and national governments of Northern countriesesxd owing to their greater capacity
and wealth, should be morally held to be contritajtas required by tha&bility to Pay
principle. At the same time, we believe that NomheNGOs and international
organizations might play a non-marginal role inr@asing adaptive capacity and
promoting adaptation in the Mediterranean regiarthis regard we argue that they have
an indirect duty to contribute owing to their cajpato represent and express the implicit
obligations of adaptation assistance incumbent ealtvier Northern societies.

To summarize, the ethical framework envisioned, syrithesised in Table 4, holds that
farmers in Northern countries are not morally éaditto adaptation assistance, whereas
those of the NA-ME countries are morally eligibla it. North producer organizations
and national governments are morally obliged tador@ributors, whilst Southern ones are
recipients. Furthermore, adaptation assistanceigstd recipient subjects of justice also
from NGOs and international organizations in tlepresentative role.

12



[Table 4 about here]

5. Discussion

5.1 Implications of ethical analysisfor agricultural adaptation

The ethical analysis carried out has a manifestnative slant. As a consequence, it
simply justifies the existence of subjects of jostand the role that they ought to play in
the context of analysis consistently with their oaltstatus in regard to the principles of
justice specified. The analysis therefore has nbi@on to stipulate binding obligations,
whose exploration would need — as highlighted aititroduction and emphasized below
— an institutional approach, which would in anyecéall outside the scope of this article.
Nonetheless, the ethical framework outlined in €ablprovides valuable suggestions, as
clearly shown, for instance, by the consideratibmaadaptation measures on the adaptive
capacity determinants of economic resources andrnrdtion and skills, which are
particularly weak in Southern Mediterranean cowstriln this regard, our framework
suggests, in fact, a possible effective strategtional governments and NGOs and
international organizations in NM countries wouldvb a moral obligation to support
adaptation by Southern farmers and farmer orgadormmtthrough measures such as
educational programs to enhance information anllissknd crop insurance schemes to
support producer units economically in the casaedverse weather events.

Furthermore, the categorization of subjects ofigesand the specification of their ethical
duties and rights also make it possible to stigutae types of burdens and benefits that
should be distributed, this being the third constitt of distributive justice highlighted in
the previous section. In general, the elementstdistributed take the form afi-cash or
in-kind adaptation assistance. In relation to our contéxainalysis, we maintain that
adaptation funding, namelyn-cash assistance, is crucial for implementing adaptation
initiatives in Mediterranean agriculture. At thereatime, as pointed out in section 3, also
in-kind technology transfer and — especially due to to# nature of the main
determinants of adaptive capacity — scientific kndwledge transfer are crucial elements
of adaptive capacity. In this regard, our ethicablgsis yields a further, significant,
insight. Thesoft nature of the main determinants of adaptive capatakes, in the case of

family farmers,in-kind transfer superior tan-cash one. Adaptation assistance targeted on

13



them should therefore take primarily the form afhieology, scientific and knowledge
transfer, owing to the lower capacity of familyrfeers to turn cash into proper adaptation
activities. This paternalistic recommendation istified on the basis of problems of
preference interdependence of individuals (i.ee, likely indulgence in the consumption
of vices by poorly-educated individuals) and of ssibilities of externalities (Currie
and Gahvari 2008, Thurow 1974). On the contrarygpgation assistance targeted on
industrial farmers, producer organizations andomai governments, should preferably
take the form ofin-cash transfer, owing to the expected superior capaoitythese
organizations to invest in appropriate adaptaticas] to their predominantly funds-
channelling role. For instance, in regard to wassmilability (technological and
infrastructural determinants of adaptive capacifgfy family farmers in Southern
Mediterranean countries, our analysis envisionariiqular set of priorities such as the
provision of information about the possibility ohifing sowing dates, about new
genotypes or enhanced weather forecasts, or theowmment of water distribution
infrastructure. Thesm-kind transfers are preferable to a systemmicésh) incentives for
modifying water usage patterns.

To briefly recap the entire argument, our ethicahfework holds that, in regard to the
distribution of burdens and benefits of Mediter@meagricultural adaptation among
farmers, producer organizations and national gowemts, the most suitable liberal
principles of distributive justice ar&bility to Pay and Lack of Adaptive Capacity. The
former principle responds to the claim that moreaatiaged subjects — namely Northern
producers organizations, governments, and NGOsné@chational organizations — should
provide adaptation assistance because they haveosbility and the means to do so.
The second requires that weaker subjects of justic€outhern farmers, producer
organizations and governments — should be assétearding to their level of adaptive
capacity: the lower that level, the larger the stasice morally owed, and which in the
case of Southern family farmers this assistancaldhreferably ben-kind.

5.2 Limitations and future work

Despite the novel, in our opinion, insights intod#erranean agricultural adaptation and
its policy afforded by our ethical analysis, we amare of its main limitations. In fact,
when considering the overall ethical picture, ituldbalso be necessary to bear in mind the
procedural (or formal, or abstract) notion of jastiGrasso and Sacchi 2011, Gardiner
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2010, Grasso 2010b, Albin 2003). This concernsfdivaess of the process by which the
distribution of burdens and benefits is attainabiel relates to the participation and
recognition of all actors involved in decisionabpesses, as well as to the distribution of
power among them. However, this issue is not calvdrere so as to maintain our
argument within reasonable bounds.

More importantly, in a broader understanding, & fabmprehensive specification of our
ethical approach to Mediterranean agriculture waldd need an institutional analysis, as
anticipated in the introduction. This is not dewlith here because an institutional
perspective would require attentive scrutiny of isegl structures and mechanisms
governing climate change and its policy, which Ima¢ been possible in this article
because of obvious space constraints. However, elievie that the current study can
inform such analysis, in that it discusses the g elements that may serve as a basis
for a more specific policy debate among the redisdjects concerned. We therefore
maintain that the institutional approach is deéhjta relevant avenue for future research.
A final limitation concerns the ACI itself. In patilar, the proposed index presents an
aggregate picture of national agricultural systemshe Mediterranean countries. This
methodological approach was adopted because &intgionality to the ethical analysis
carried out, and in particular to its regional agmh, justified from the environmental,
cultural, and governance perspectives (Liverman lagdam 2010, Asheim et al 2003).
Adoption of an aggregate measure of adaptive cgpa@s also made necessary by the
limited availability of reliable and comparable aatt a more disaggregated level for the
entire Mediterranean region. A drawback of thisrapph, however, is that it does not
appropriately render the variability that existsos agricultural systems at sub-national
and local level. An interesting possibility for fwé research is therefore more detailed
investigation of such local differences adoptingvaler spectrum of research tools,
including qualitative research. We envision tha &CI, appropriately applied at a lower
spatial scale, can function as an exploratory teibh which, for example, to identify

hotspots, and thus inform a more qualitative anslysadaptive capacity at local level.

6. Conclusions

What conclusions might be drawn from analysis & tharacteristics of Mediterranean

agriculture adaptive capacity and adaptation aoch fthe ethical considerations that have
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been consequently raised? How might these reflestapply to adaptation policy in
agriculture?

We have assumed that the unbalanced impacts ofatelimhange on Mediterranean
agriculture emphasise the role and potential oicatranalysis. Hence our main aim has
been to vindicate and develop an ethics-based fxankeon agricultural adaptation in the
region. In this regard we believe that, by anddatfe article has shown the critical, yet
greatly neglected, relevance of ethical considenatiwhen dealing with adaptation in
agriculture. In fact, we have argued that framaggcultural adaptation through reference
to ethical considerations can greatly improve tbeeptability and political feasibility of
its dynamics, in regard to both contribution (ideities) and assistance (i.e. rights). In
particular, the ethical analysis carried out fundatally makes it possible to argue that, in
the Mediterranean context, in regard to adaptatassistance, Northern producer
organizations, governments and NGOs and interratiorganizations are duty-bearers,
whereas Southern farmers, producers organizatiodsgavernments are, respectively,
morally entitled tan-kind andin-cash assistance.

In short, inclusion of the ethical dimension mayphemedy the cleavages caused by the
different perspectives on the nature of adaptatioagriculture, and it may mitigate the
consequent conflicts among interests, so that #men hnflicted by climate change on a
sensitive sector such as agriculture can be effdgtiaddressed. Hence, in the case of a
difficult issue like this, it seems that referertoethe moral dimension would provide a
useful underpinning for international initiativesspecially in regard to the necessary
involvement of poorer countries in the broader eliendebate (Grasso 2010a). Eventually,
we believe that, in regions characterized by higlgrdes of inequalities such as the
Mediterranean basin, ethical considerations midbet grovide reasoned elements for
debate among regional stakeholders with regardhéodevelopment of an agreed-upon
framework to confront agricultural adaptation arelide coherent and unified regimes.
Otherwise, the emerging hectic system, in which tlmdion of adaptation itself is
fragmented and unclear, let alone its agricultapecification, will lead to the ineffective
use of resources and to poor adaptation practwkgh are detrimental to agricultural

systems.
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Table 1— Indicators of the ACI

Determinant Attribute Indicator Unit Better Data so urce* Reference
period
Economic Income generation  Agriculture value added Constant 2000 high WB, FAO 2007
resources per worker UsD
Agricultural value added Constant 2000 high WB, OECD 2007
per capita * 1000 uUsD
Technology Technological Agricultural machinery Tractors per 100  high FAO 2007
exposure sq. km of arable
land
Water access Area equipped for % high FAO 2007
technology irrigation/Cultivated area
Information and Education Students in tertiary Number high UN 2008
skills education/100,000
inhabitants
Access to Internet users/Total % high UN 2007
information population
Infrastructure Water resources Annual freshwater % low FAO 2007
withdrawals for
agriculture/Total
freshwater withdrawals
Soil resources Agricultural area Ha per person high FAO, UN 2007
Institutions and Effective Government effectiveness Dimensionless high WB 2009
networks governance index
Social networks Mobile phones % high ITU, WB 2008
subscriptions/100
population
Equity Inequality GINI index Dimensionless low WB (0)i%0]
Availability of Per capita total usD high WHO 2006
health care expenditure on health at
resources average exchange rate

*WB: World Bank, FAO: Food

and Agriculture Organipat UN: United Nations, ITU: International
Telecommunication Union, WHO: World Health Orgatiaa
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Table 2 — Ranking of the total (ACIY

Country Sub-region Total ACI
France NM - EU 0.721
Italy NM - EU 0.620
Spain NM - EU 0.562
Greece NM - EU 0.559
Portugal NM - EU 0.484
Turkey NM 0.318
Albania NM 0.315
Egypt NA 0.282
Tunisia NA 0.276
Algeria NA 0.276
Jordan ME 0.273
Lebanon ME 0.259
Morocco NA 0.197

2 The total ACI could be calculated only for a liedtnumber of countries, i.e. those for which nadegre

missing for any determinant (see also Table 3).
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Table 3 — Rankings of the ACI for single determinats

Country Sub-region Index - Country Sub-region Index -
Economic Technology
resources

France NM - EU 0.887 Egypt NA 0.525

Slovenia NM - EU 0.737 Slovenia NM - EU 0.509

Italy NM - EU 0.621 Italy NM - EU 0.432

Spain NM - EU 0.621 Greece NM - EU 0.323

Greece NM - EU 0.529 Portugal NM - EU 0.312

Lebanon ME 0.465 Albania NM 0.250

Croatia NM 0.457 Cyprus NM - EU 0.241

Turkey NM 0.349 Macedonia, FYR NA 0.240

Portugal NM - EU 0.331 Lebanon ME 0.211

Cyprus NM - EU 0.327 Jordan ME 0.206

Albania NM 0.290 Croatia NA 0.191

Syrian Arab Republic ME 0.277 Spain NM - EU 0.170

Tunisia NA 0.239 Syrian Arab Republic ME 0.141

Egypt NA 0.208 Turkey NA 0.136

Bosnia and Herzegovina NM 0.208 France NM - EU 0.116

Morocco NA 0.175 Morocco NA 0.082

Algeria NA 0.168 Tunisia NA 0.047

Macedonia, FYR NM 0.153 Algeria NA 0.041

Montenegro NM 0.110 Bosnia and Herzegovina NM 0.020

Jordan ME 0.006 Israel missing data

Israel
Libyan Arab Jamabhiriya

missing data
missing data

Libyan Arab Jamabhiriya
Malta

missing data
missing data

Malta missing data Montenegro missing data
Serbia missing data Serbia misisng data
Country Sub-region Index - Country Sub-region Index -
Information Infrastructure
and skills
Slovenia NM - EU 0.913 France NM - EU 0.591
France NM - EU 0.749 Libyan Arab Jamabhiriya NA 0.532
Israel ME 0.749 Algeria NA 0.386
Spain NM - EU 0.709 Italy NM - EU 0.316
Greece NM - EU 0.682 Spain NM - EU 0.250
Croatia NM 0.560 Albania NM 0.233
Portugal NM - EU 0.549 Tunisia NA 0.225
Italy NM - EU 0.521 Lebanon ME 0.210
Lebanon ME 0.505 Israel ME 0.202
Cyprus NM - EU 0.503 Turkey NM 0.194
Macedonia, FYR NM 0.485 Morocco NA 0.193
Malta NM - EU 0.462 Greece NM - EU 0.191
Jordan ME 0.460 Jordan ME 0.175
Turkey NM 0.460 Syrian Arab Republic ME 0.131
Serbia NM 0.434 Portugal NM - EU 0.123
Bosnia and Herzegovina NM 0.392 Egypt NA 0.014
Tunisia NA 0.351 Bosnia and Herzegovina missing data
Egypt NA 0.289 Croatia missing data
Albania NM 0.223 Cyprus missing data
Algeria NA 0.209 Macedonia, FYR missing data
Morocco NA 0.142 Malta missing data
Libyan Arab Jamabhiriya missing data Montenegro missing data
Montenegro missing data Serbia missing data
Syrian Arab Republic missing data Slovenia misisng data
Country Sub-region Index - Country Sub-region Index -
Institutions Equity
and networks
Portugal NM - EU 0.909 France NM - EU 0.824
Cyprus NM - EU 0.835 Malta NM - EU 0.660
Italy NM - EU 0.819 Cyprus NM - EU 0.601
Israel ME 0.812 Italy NM - EU 0.592
Croatia NM 0.765 Greece NM - EU 0.568
France NM - EU 0.753 Spain NM - EU 0.563
Slovenia NM - EU 0.735 Slovenia NM - EU 0.562
Spain NM - EU 0.722 Croatia NM 0.515
Greece NM - EU 0.717 Serbia NM 0.477
Malta NM - EU 0.690 Portugal NM - EU 0.403
Serbia NM 0.602 Israel ME 0.360
Montenegro NM 0.572 Egypt NA 0.343
Macedonia, FYR NM 0.570 Albania NM 0.331
Turkey NM 0.523 Algeria NA 0.266
Jordan ME 0.519 Bosnia and Herzegovina NM 0.259
Tunisia NA 0.510 Libyan Arab Jamabhiriya NA 0.257
Albania NM 0.460 Montenegro NM 0.250
Morocco NA 0.360 Jordan ME 0.214
Algeria NA 0.354 Turkey NM 0.137
Bosnia and Herzegovina NM 0.307 Tunisia NA 0.122
Egypt NA 0.231 Morocco NA 0.114
Libyan Arab Jamabhiriya NA 0.182 Macedonia, FYR NM 0.082
Syrian Arab Republic ME 0.101 Syrian Arab Republic ME 0.079
Lebanon ME 0.087 Lebanon ME 0.055
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Table 4 — Subjects of justice, roles, and ethicahtegories

Producers Organizations National NGOs and
Farmers h
Governments International
organizations

North  South North South North  South

Contributors

(Ability to YES
Pay/Prospective NO NO YES NO YES NO (Indirect duty)
Roles and Responsibility)
Ethical
categories Recipients VES VES
(Lack of Adaptive ~ NO YES NO (Indirect NO  (Indirect NO
Capacity) right) right)
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