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War and wildlife

Armed conflict throughout the world’s biodiversity hotspots poses &ritical threat to
conservation.efforts.To date, research and policy have focused more on the ultimate
outcomes/of conflict for wildlife rather than on the ecological, social, and economic
processes that create those outcomes. Yet the militarization that accompanies armed
conflict, as well as consequent changes in governance, economies, and human settlement,
have diverse influences on wildlife populations and habitats. To better understand these
complex dynamics, we summarized 144 case studies from around the world and identified
24 distinctspathways linking armed conflict to wildlife outcomes. The most commonigited
pathwayssreflect chames to institutional and socioeconomic factors, rather than tactical
aspects of conflict. Marked differences in the most salient pathways emerge across

geographic regions and wildlife taxa. Our review demonstrates that mitigatinthe negative
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effects of caflict on biodiversity conservation requires a nuanced understanding of the
waysin which conflict affects wildlife populations and communities.
Front Ecol Environ2016;

In a nutshell;

e Armed conflict has a largely detrimental effect on wildlife habitat and populations
throughtactical military strategies and effects on institutiorssement of peoplend
economies

e The mostommonpathwaydinking conflict to wildlife arise from instittional and
socioeconomichanges associated withnflict, rather than directljrom military tactics

e Conflict'generatesomplexsocial ancenvironmental dynamics over space and time, and
theeffects of conflict on wildlife diffelacross regions and taxa

e Becausarmedconflict frequently overlaps with biodiversihotspots, an improved
understanding of thiinks betweerarmed conflicandwildlife canhelp to inform

effective longterm management and conservation

Armedconflicts haveoccurred in mor¢han twethirds of the world’s biodiversity hotspotsver

the mst.six decadesiansoret al.2009).Widespread and recurrecdnflict presents anajor
challenge for wildlifethat isnot typically addressedly traditional conservation strategidéany

of today’s.cenflicts are protracted, with lotasting environmental consequencespb2014,

70% of active conflicts had begun before 20B(e@itschet al 2002; Pettersson and
Wallensteer2015). Given the increasing duration of present-day conflicts and unprecedented
societal changescelogists and conservationistaist urgently acknowledge the many complex
pathwayghat link conflict to wildlife habitats and populations.

A groewing literatureexamines environmental changgsociated witlarmed conflict
(DouglasandAlie 2014), and mangase studies document the effects on wildidbitats and
populations”(Dudlet al.2002; Shambaugét al.2001). Howevertelatively little researcland
associategboliey,hasfocused on understandiog mitigating the underlying pathways between
conflict and wildlife (Machlisand Hanson 2008).rAned conflict affect wildlife through a range
of interactions, including tactical military operatiotise displacement of peopkmdthe

interruption of food supply systeni3etailed analyss of theseand other potentiglathways, the

This article is protected by copyright. All rights reserved



contexts in which they are mastmmon and the outcomes for wildlifereessential to achieve
effective biodiversity conservatioBuch investigation isot only important during and after
conflict but also critical to developing conservation strategies in peacetimeh can be
sustained during potential future conflicts.

We conducteé comprehensive literature review to elucidate the outcomes of armed
conflict for.wildlife and b understand pathways through whichstheutcomes are mediated.
Our systematic'search of academic anayditeratureidentified 144 case studies from around
the world that'‘document théfects of armed conflicts owildlife (WebPanel landWebTable
1). We performed a content analysis of all case studies, and classifpedhaliayghat were
mentionedas asmechanism through which the conflict affected wildGigen the paucity of
data in conflict‘areas and the complexitytti#sepathways and their interactions, few studies
explicitly tested .cause and effet¥eweretherefordiberal in ourinclusion of pathways,
recordingall pathwayghat were suggestday data trends, interviews and surveys, or anecdotal

evidence.

Links betweenarmed conflict and wildlife

Our contentanalysis reveal2d distinct pathways linking armeonflict to wildlife outcomes

(Table 1) We organized these pathways thematicdl@/:tactical” pathwaysarise directly from

the conflicts therseles andareassociated with militaryacticsor supportingnilitary activities

(Figure lafFigure 3. The remaining 14 “notactical” pathways stem from broad sociopolitical

and economie‘changes associated with armed conflict, including chamsfitgfional

dynamics; movement of people, adteredecononies and livelihoods (Figure 1, b—d; Figune 2
These pathwaysave diverse effects on wildlife populations and habitats. The 10 direct

pathways result ithe deattof non-humaranimals or thelestructioror creationof habitat. The

other14 pathways affect wildlife indirectly, creétag circumstances that enable easier or more

profitable wildlife killing, habitat destruction, or conservati8elow, we explore these

pathways and,consider exangpfeom the literature.

Military tactics
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As armies and militias mobilize troops and resources, strategic mthietrgscandirectly affect
wildlife. Many forms of weaponryjncluding mines, explosiveand chemicalscan
inadvertentlykill animals suchasmountaingorillas (Gorilla gorilla beringei in Rwanda
(Kanyamibwal998 andAfrican elephantsl(oxodonta africanpin Angola ChaseandGriffin
2011).War_materialcanlinger in the environment arfthve lasting effects on wildlife, as
occurredafter Iraqgi military forces deliberateset fire tohundreds obil wellsin the Persian
Gulf region,devastahg marine faungdGerges 1993). @diersmayalsointentionally destroy or
alterwildlife"habitatsto gain battlefield advantagesxemplified bydefoliation during the
Vietnam War (Westing 1971) aniderecent deforestation dfurkey’s Kurdistan regiovan
Ettenet al.2008). However n rare instancesnilitary tactics carinadvertentlycreatewildlife
habitat. Forexample, by building ponds to provide soldiers with water, the Chineaeynailio
provided habitat for an endangered turlta(remys reevesign the Kinmen Islandd.in et al.
2015).

Military tacticsoftenaffectwildlife through indirect pathways, whiahcreasehe
vulnerabilitysofwildlife populations and habitatdilitary groupsmay useprotected areas as
staging grounddaking advantage of theiemotaess andover, andtheir plentiful resourceso
source foed,and building materiaGoncentrated militargctivity in areas such as
Mozambigue’s Gorongosa Natial Park (Hattoret al 2001) and the forests of El Salvador
(Hecht and Saachi 2007) Haslto habitat degradaticend overexploitation ofvildlife.
Furthermore, changes in arms availability altergratt of wildlife huntingWhenguns and other
weaponry proliferate, the prevalence and militarization of huritingheat and other wildlife
productsnereass. During Ethiopids civil war, gunscirculatedon the black market and were
used to huntvildlife throughout the country (Jacobs and Schloeder 2001). Conversely
militarization canlead toforceddisarmament of local populations by governments and militias,
disrupting,hunting routines and reducing pressuriceal wildlife populations. Negal,
animalsin public forestarethought to have rebounded due to both governmenviadst
seizure of arms (Baraind Heinen 2006).

Supporting military activities

Governments and militiasisefinancial, materialandpolitical support for conflictand wldlife
can play a direct role iproviding such supporBushmeabr highvalue wildlife products-
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notably“conflict ivory” — have financed conflicts throughout Central Afr{@eyerset al. 2011).
Militaries around the worlélsoharvest wildlifespeciedo feed combatantsargetingtraditional
food sourcesuch asungulates, primates, and fighdllemanret al. 2010).As armies move
across landscapes in large numbers, overhamgesin lead to local, regional, or national
collapse of.wildlife ppulations (Hattoret al. 2001).

The,need to suppomtilitary activitiesmay affectwildlife through the politicized
targeting orpreservatiarf important species or habitate.2007,Congolese rebels threatened
to kill gorillasiinVirunga National Park if officials retaliatexjainst rebel advancé&/adhams
2007). Alternativelysome combatants hageught international sympathy through declarations
of protection for. sensitive ecosystemsColombia(Davalos 2001) and endangered spelikes
northern whiterhinocercs (Ceratotherium simum cottgnin the Democratic Republic of the
Congo PRC; Anthony 2006).

Changing Institutional dynamics

Conflict alterssthe operation of institutions, including state and local goestisin
nongovernmental orgaations NGO9, park managers, and research organizations. Institutional
capacity ta.support and managgnservatiorrelated activities is greatly reduced during
conflicts,.and institutions are largely unable to enforce laws and regulgbeasing natal
resource use. In the Okapi Reserve in the DRC, park guards were forced to abandortsheir pos
following attacks anavere unable tprevent elephant and bushmeat poaching (Besteab

2011). Similarly. the inability of the Colombiastate to assert power iebetcontrolled fores

led to increased deforestation andelst fagmentation (Alvare2003).

Domestic support for conservation and research typically declines duringhe/aatd
international allies frequenthyithdraw, leaving parks and wildlife vulnerable. In Sudan,
concerns over. safety risks for fieldworkers, project feasibility, and patguavernment
resistance impeddtie activities ofnternational conservatioorientedNGOs (Siddig 2014).
Institutional.capacity may be weakened for years following a corfiltbnic Albanians in
Kosovo were barred from higher education, leaving few people with adequate trainorgltict
research and a gwioritization of biodiversity conservation (ARD-BIOFOR 2003}.alocal
scale, militarization, migration, and economic turmoil disrupt traditional community institutions.

In Afghanistan’s eastern forests, conventional resource management paatagesed during
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30 years of conflict (Stevers al. 2011b). Such ingutional collapses create major challenges to
postwar conservation efforts and exacerbate the effects of other negative pathways linking war
to wildlife (Shambauglet al. 2001).

Movement of.people

Conflict oftencauses unprecedented movement of civdljaoccurring over days or decades,
spanning localto international relocations, and resulting in diffuse settlem@htdense

“camps”. Globally, the movements of the world’s 32.3 million internally displaced peoples
(IDPs) and 14.4 million refugee’ NHCR 2015) inevitably affect wildlife, as large groups of
people turn tesscarce resources for survival both en route to and once settled in new regions
Displaced people’s reliance on witdught meat has been documented in Tanzania, where
bushmeat hunting is widespread among refugees from conflicts in Rwanda, the DRC, and
Uganda (Jambiyat al.2007). Similarly, displaced people frequently overharvest wood for fuel
or construction material, @bserved near Afghan refugee settlements in Pakistan (Allan 1987)
and around-tiger reserves in India (Ve#tial 2014). Concentrated settlements of refugees and
IDPs havanajerenvironmental effects that anétenfar-reaching in time and distance from
conflict sites (eg Rwandan refugees in the DRC’s Virunga and Kahuzi-Biega patdet 8l
2000).

Displacement of peoples by armed conflict can sometimes have positive consequences
for biodiversity. Wildlife can be protected when people avoid or flee areas of violence or
militarization"(MartinandSzuter 1999). A classic example of this “refuge effect” is the
unpopulated-Demilitarized Zone between North and South Korea, which has hosted flourishing
natural habitat and wildlife populations since 1953 (Kim 198dgh wildlife “refuges” can also
arie as a result.akeduced hunting pressure; in Zimbabwe, fear of armed forces kept elephant

poachers out.of many remote areas (Hallagan 1981).

Altered econemies and livelihoods

Armed conflict reshapes patterns of resource extraction and wildlife harrasghthvidespread
changes in surrounding economilslarge scals, regional andnternational trade routesnbe
altered.For exampleAmerican soldierstationed imAfghanistarestablished newvildlife trade
routes by purchasing and transporting furs and other products (Keetde2012). Trade routes
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oftencloseduring armed conflicthe crossborder bushmeat trade from Sierra Leone to Liberia
was halted whedangerous road conditions reduced hunting irGbka Forest (Lindsekt al.
2011). Amed conflictalsoaffecs largescale extractive industries, such as logging or mining,
with directconsequences fovildlife habitat UNIFTPA 2012). Conflict can disrupt resource
extraction as.in Nicaraguavhere violence in the 1980s led to the wrtwal of multinational
timbercompanies (Kaimowitz and Fauné 2003). In other cases, cdeflits tantensification
of resource extraction to fund militari@sellemannret al. 2010) or drives post-war development
(Le Billon 2000).

At a local scalewar drastically altes civilian livelihoods, asonflict disruptdocal
industry,tradgsand settlemengnd generatesarket shortages anohcertainty. People in
conflict areas have less opportuniteasd incentiveo engage irfivelihoodsthat require long
term investmentsuch as commerce, agriculture, or pastoralism, increasiiagceon natural
productswith shorter timdramesfor consumptioror sale. Increased offtake of wikeatand
fish, wildlife productsfuelwood, and noriimber forest productisas beemlocumented
throughout-Africa’s conflicridden Great Lakes regidhanjouw 2003)Furthermore, a decrease
in conservation'and ecotourism-linkiediustries during wartime reduces incentives for local

conservatieffBaral and Heinen 2006).

Trends from case studies

Pathway trends
Although biases in research, conservation, and data availability likely tféediscussion of
various pathways in the literaty@nd case studies are not independent, some clear trends
emerge Of 144 studiesthe most commonlgitedways in whicharmed conflict affectedildlife
related to social, institutional, and economic changes, rathetatigcal aspects of theonflict
(Figure3)..Non4tactical pathwaysnvolving changes in institutions, movement, and economies,
frequently_exteneld far beyond the conflict in space and time, disrupting all aspects of human
society andumposintar-reaching effects on wildlifeBy far the most common pathwayas
weakenednstitutionalenforcement, cited iapproximately ondalf of the case studies.

Case studies published to date suggesed conflicthas generallyjegativeeffects on
wildlife habitats and populationdowever, an absence of datéenprecludes assessment of the
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nature and magnitude of the impact of armed conflict on wildlife, and we must theedjooa
circumstantial evidence to infer outcomiBisety-four percenpf case studies cited at least one
pathway leading to negative outcesfor wildlife,whereasonly 33% cited a positive pathway.
Overall, thel8 negative pathways were citedichmoreoftenthan thesix positivepathways,

with the exception of the refuge effect (Figuje 3

Geographicpatterns

Regional trends arise from differences in conservation concerns and conféchgaticluding
duration of conflict and actors involved (PangPgttersson and/allensteen 2015). In Africa,

the most-studied region, decreased enforcement of park and poaching regulationstaxdaa pa
challenge."Notably, African militiagftenrely on bushmeat and otheaitural resources
(Shambauglet al 2001). Charismatic African megafauna like gorillas and elephants have long
attracted conservation interest, contributing to the hegwesentation of Afriaaconflictsin

the literature linking wildlife and conflict, and to the politicization of wildlife during war.

Therhigh representation of néaetical pathways in both Africa and Latin America,
particularly*relating to the movemeott people, reflects the protracted naturenainydecades
long conflicts between governments and internal opposition grovesTablel). In Latin
Americga most case studies address habitat outcomes rather than wildlife, reflecting a regional
emphasis ondrest research and conservat{Stevenst al 2011a) While many case studies
document forest lostherefuge effecalsoemergesas a common pathwawy the region slowing
wildlife deglines during longeriods ofwar (Alvarez2003).

The'leading pathwayia the Middle Eastase studieselate to military strategyprobably
due to the nature dlfie associatedonflicts One-half of the Middle Eastern case studiegolve
conflicts betweestatesandthesetend to be shorter amdoreisolated,andinvolve more
environmentallydestructive tacticNebTable 9. Contemporarpiddle Eastern conflicts
between states and internal rebejanizations are diffuse and long-lasting, Blkely generatea
diversity of.nontactical pathwayshowever, these conflicts have not yet been addressed in the
literature.Asia,has seen a diversitf conflict types, including internal, interstate, and
internationalized conflicts, and conservatinrthe region emphasizésth forestand wildlife
(WebrTable 1). As such, no distinctive trends emerged from the literathezeis insufficient

representation of European conflicts to identify regiqadderns
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Taxonomic patterns

Armed conflict has differentiaffectsacross animal tax@eanel 2. Mammals ar@articularly
vulnerableto changes in hunting pressure, and huniticgeases withiveakeneanforcement
andwith movement and armament of peopllammalswere alsoftentargetedo raise
financialsupport formilitary activities given the high value of mammal produsteh asvory
and furfandthe politizedaspects of mammal conservatidm contrast, birds, fish, reptiles,
amphibians;and invertebrat@sremorelikely to beindirectly affectedhrough habitat change,
when conflictalteredthe environment (eg chemicafsines) andlisrupted livelihoods and
traditional resoeurce management practices.

Mammals, and particularly charismatic megafauna, were highly represented in the
literature, and many singkgecies studies focused on great apes and elephants. This bias favors
species with high conservation priority and trade value over others of tceablogical
importance, and thereby hinders our ability to understand how conflict affects bsughive a
broader sensey Furthermore, a focus simgle species or taxon may obscure taxonomic
differencestinipathway responseserlookingthe importane of ecological interactions. A
pathway er.outcome that is “positive” for a charismatic spenightbe detrimental for others;
during Zimbabwe’s civil war, the refuge effect reduced elephant poaching, but serisequ
elephant overpopulation led to the destruction of woodland habitat upon which other species
relied (Hallagan 1981).

Discussion

| nteractions among pathways

The pathwayslinking armed conflicto wildlife cannot be considered in isolatidvany case
studies documentezbmplex conflict dynamics, with an average + standard deviation of 4.2
2.8 pathways parase Pathwaysoftenact in conjunction with one another to ampbifyoffset

the effects of eonflict on wildlifeln the DRCdecreased enforcement facilitated new trade
routes for smuggled natural resources, financing militias and enabling themitoasbis,
accessvildlife hotspots, and drive local humamgration (Nellemanmt al.2010). In

Afghanistan increased reliance oratural food sources, coupled with weakened enforcement
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and readilyavailable weapons$ed torampantwildlife harvestand decline (Saidajan 201X)et
synergistic outcomesansometime®e positivefor wildlife, as in Nicaraguayherethe

relocation of pople from war zones (a refuge eflfecombined witha decline in largescale
extractive industes enabled recovery of wildlife populations and habitats (Nietschmann 1990).
In other casesgine pathwaynay counteracthe effects of anothedn Serbia, plice prevented

armed hunting.n previouslyunted regions, but thénuntedwildlife themselve4ARD-BIOFOR
2003).

Pathways span temporal and spatial scales, and positive outcomes for wildlife in one
place or time canoincide with negative outcomes elsevehaas people and institutions shift
during wartimes, The refuge effect is commonly cited as beneficial for wildlife, as cenefded
risk keeps people away from wildlife habitat and limits hunting and habitat degradDudley
et al 2002). Neverthelss displacedeople may simply move to other areas, where increased
hunting and resource harvest pressure compromises different populations and habiiasagD
and van Krunkelsven 2002). In Colombia, while large swaths of forest were relativtdgtpd
by the guerillas'that occupied them, overall forest cover fell dramatically as agricultural

conversion"was conceated in spaces outside guerilaminated forests (Alvarez 2003).

Resear ch.ehallenges and recommendations

Biological research is usually deprioritized in conflict areas, giliethreats to personal safety
and lack of financial and institutional suppdks a result, there is a paucity of data on trends
pertaining tawildlife populations and habitats in conflict areas, and it is diffitugtccurately
assess theumpacof conflict on biodiversity generally and wildlife specificallyrthermore,

given he complexitiesnherent to conflict, it is difficulto ascribe broad wildlife outcomes to
particular pathwayd-lowever,for a given conflict, the elucidation of relevant pathways and their
interactions.is.a critical first step to mitigating environmehgaim.

Theld4d . @se studiewe reviewedusa a range of approachesdarify the linkages
between armed confliend wildlife,from observationgnd anecdotes to detailed interviews and
surveys of key. participantas well as broadescale investigationsf history, anthropology,
political economyand ecologyWebTable ). To assess outcomekge authors osomecase
studies were able to draw on mrenflict census and survey daliag the studies of faunal
consequences of the Gulf War oil spdbPriceet al 1994), but such baseline information and
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immediate monitoring was absent in most cases (Bhateagar2009). To overcome data
limitations, many case studies comlmaultiple sources and used a mix of biological and social
data to elucidate wildlife outcomes (Saled@l. 2013) and identify the pathways that underlie
them (Allan 1987; Baral and Heinen 2006; Loueksl 2009). Even though conflict cannot
always be predicted, the collection of basic wildlife survey and census data thrioagiasuof
conservatien concern can provide valuable baseline information in the event of arnliet! conf
Additionally;"remote sensing is an increasingly powerful tool to evaluate conflict impacts at
lower cost'andriskeg Nackoneyet al. 2014), althouglthe most robust studies supplement
satellite imagery with othe-ground investigations (Gorsevsli al 2013) andassessments of
wildlife populations.

Given the heterogeneity of conflicts and their effects, corgeatific research should
useall available data sources to infalient pathways and outcomes for a given region. Such
interdisciplinarystudies aressential irunderstudied regions, conflicts, and takargeted
research should also explore common pathways, particularly those relgistitutions and
natural resource use. A better understanding of the mechanisms through whiabticah-
aspects of‘conflict affect societal dynamics, and how these dynamics in turn affect wildlife, will
enable more informed interventions and mitigation strategies. Meanwhile, ¢ogtiou
recognizeérends across regions and species will akowentists and managersbetter
understand andnticipate the effectsf armedconflicts

Managementimplications

Conservationspractitioners can mitigate tomsequencesf conflict by targeting specific

pathways. In particular, conservation organizations should focus on pathways thattare mos
feasible to addreggiven their expertise, while supportipgacekeeping and development
organizations.in addressing otleepects of conflictAn assessment ttie DRC’s Garamba

National Rarkfound links between war and increased bushmeat hunting but, unexpectedly, found
that antipoaching patrols had been consistently maintained throughout the c@lNerode

et al 2007)nthis casestrengthening enforcement in the park may nadeffectiveas

leveraging support, informatioand access for organizations that addfesd security issues or

supply chains.
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In most cases, it will be challenging for conservapaoactitioners to alter tactical
pathways that arise from conflict, given that battlefield success will take priority over
conservation concerns (Shambaeglal 2001). Realistically, many of the outcomes of the
tactical pathways are best addressed thrquagt-war disarmament and environmental
remediation.Yet some negative impacts on wildlife can be mitigated by strengthening
institutions,that manage the environment before, during, and after conflict (Eiralil2008).
Althoughconflicts are often accompanied by the weakening of state institutions, there may be
opportunitiesfor local civil society, perhaps with supgiann external allies, to fill institutional
gaps during and after conflict and support state pbaitding processes (&nptreet al. 2016).

Praetitioners must take a pragmatic approach when addréisgmtpetween war and
wildlife by‘identifying desired outcomes atrddeoffs. Even where research suggesisflict
confers shorterm benefits to wildlifethose benefits ay belie opposing lonterm trends or
other undesired consequences. During Sierra Leanafsvar, violence and lack of institutional
support for.the fisheries sector magvie benefitted fish populatiobsit was detrimental to the
livelihoodsref-artisandishers (Thorpeet al 2009) here a closely monitored, sustainable fishery
during and-after conflict would provide for both conservation and development corlcates.
offs alsoexist in the context of conservation prioritization: given limited fugdind resources,
conflict-freeareasnay be prioritized for interventions owsar-torn areasHowever wildlife
and natural resource conservation is criticalomy for safeguarding biodiversity batsofor

maintainingecosystem services and local litieods for vulnerable human populations.

Conclusions

By enumerating,and exploring trendgfie linkages between armed conflict anttllife, we
provide a framework for considering the intricacies of conflict and wildlifemugs. There
remain many.challenges to understanding and addressing thesadinksist of which are the
logistical andethical difficulties of conducting and advocating conservation work inctonfl
areasThe tragic reality of conflictvithin biodiversity hotspotaecessitatea greater
understanding of the complex dynamatfecting people, wildlifeand ecosystems in these

regions.
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Our literaturereview is dfirst step, andurther empirical work is needed to outline
strategies for mitigatinthe effects of conflict on wildlifeThis researcishould be
interdisciplinary, collaborative, and innovative, acknowledging the nuances and diversity of
conflict typesregions, and wildlife taxdrom thisrenewedunderstanding, conservation
managersind.partnersanbegin to tesand implemena set of strategies thdirectly mitigate
theimpactson wildlife and their habitats. The further development of conservatipertise in
pre- and postonflict situations angreatersupport for recovering institutions and governments

arevital in'securing the persistence of wildlife populations in confbick regions.
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Figure 1. (a) Tactical and(b—d) nontactical pathwaydinking armed conflict tavildlife
outcomes(a) supporting military activitiegb) changing institutional dynamicgc) movement

of peoplesand (d) altered economies and livelihoods.

Credits:

(a) IFAW; license: CC BWNC 2.0

(b) © A Blanechard

(c) International Organization for Migratip@C BY-NC 2.0
(d) JB Dodane; license: CC BMC 2.0

Figure 2. Armed conflict leads to important institutional, economic, and social changes that
affect wildlife.in diverse ways. Tactical pathways, related to militarffdsand raising support

for military activities, arise directly from conflict. Ndactical pathways develop as a result of
changing institutional dynamics, movement of people, and altered economies and livelihoods.
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Within these five categories, we classified 24 specific pathiZayse 1) through which societal

outcomes of conflict affect wildlife habiatnd populations.

Figure 3. Number of case studies citing eachliha24 pathways linking armed conflict to
changes in.wildlife populations or habitat. Pathways are identbietheir numbers from Table

1. Pathways associated with ntactical pathways were generally cited more often than tactical
pathwaysassociated directly with war activities. Pathways with positive impagtddlife were
far less common than pathways wigative impacts, with the exception of the refuge effect
(pathway 18).

Figure 4 The academic and gray literature on armed conflict and wildlife drew on case studies
from around the world, although there was much greater representation of certain réggons
Africa, Asia, and the Middle East) and countries (eg the Democratic Republic of the Congo)
[Note to SPS:_to be embedded in Panel 1].

Figure5. Pathways relatetb supporting military activities were more prevalent in Africa than
in other regions, and pathways arising from military tactics were overwhelmingly domnant i
the MiddlesEast. Notactical pathways were cited frequently in case studies from Africa, Asia,
and Latin America.

Note to SPSito be embedded in Panel 1].

Figure 6. Taxenomic patterns emerged among pathways linking war to wildlife nidommals
weremoreoften affected by military tactics, while mammals were more likely to be implicated in
supporting military activities and affected by niatical aspects of conflict.

Note to SPSto.be embedded in Panel 2].
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Table 1. Pathways through which arned conflict affects wildlife

Tacticalpathways Wiife Direct orindirect # of cases
effect

Military tactics 81
1. Mines, bombs, and chemicals kill wildlife - Direct, wildlife 30
2. Environment damaged as a war tactic - Direct, habitat 23
3. Habitat'created as byproduct of war tactic + Indirect 2
4. Protected areas used as staging grounds - Indirect 16
5. Increasevin:arms availability - Indirect 29
6. Decrease in arms availability + Indirect 4

Supportingmilitary activities 48
7. Hightvalue wildlife products finance war - Direct, wildlife 19
8. Wildlife to.feed combatants - Direct, wildlife 27
9. Politicized killing of wildlife - Direct, wildlife 11
10. Politicized*eonservation of wildlife + Indirect 6

Non-tacticalpathways Widife Direct orindirect # of cases

effect

Changing institutional dynamics 83
11. Enforcement abilities decrease - Indirect 67
12. International support withdrawn - Indirect 21
13. Conservation and research activities decline - Indirect 44
14. Traditional resource management weakened - Indirect 34

Movement of people 81
15. Displaced people kill wildlife for food - Direct, wildlife 34
16. Displaced.péeople harvest natural resources - Direct, habitat 42
17. Refugeescamps put pressure on resources - Indirect 27
18. Refuge-effect (people avoid conflict areas) + Indirect 35

Altered economies and livelihoods 84
19. New trade,routes for wildlife, natural resources - Indirect 28
20. Trade routes for wildlife, natural resources close + Indirect 8
21. Extractive industries decline + Direct, habitat 18
22. Extractive industries expand - Direct, habitat 33
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23. Decline in agriculture and commerce increase
natural resource demand

24. Decrease in conservation/ecotourism livelihoods -

Author Manuscript
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Direct, wildlife, and
habitat

Indirect

35

16



Panel 1 Geographic patterns

Case studies represented a range of armed conflicts around the world 4} igutie most
studies focusing on African(= 67 cases, 14 unique conflicts), Asie=(48 cases, 13 conflicts),
and the Middle Easth(= 17 cases8 conflicts). Pathways linking armed conflict to wildlife

outcomes vary-across regions (Figbye

Common pathways in each region

Africa

(1) » (Enforcement abilities decreasex 40 case studies)

(2) Displaced people harvest natural resouroes Z9)

3) Displacedpeople kill wildlife for food 6 = 28)
Asia

(2) Enforcement abilities decrease< 21)

(2) Refuge effect (people avoid conflict areasy(15)

(3) = “Conservation and research activities decline

AND new trade routes for wildlife, natural resources(13)

Middle East

(2) Mines, bombs, and chemicals kill wildlife € 11)
(2) Environment altered as war tactic< 6)

Latin America
(2) Refuge effect (people avoid conflict areasy(7)
(2) Extractive industries expand € 6)

Panel 2 Taxgnomic patterns
Most case studig$3% n = 91) focused on the effects of armed conflict oultiple wildlife

species17% focusd on a single specien € 24), and 206 consideredhe extenof wildlife
habitat 0 = 29.
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Among the 115 wildlifefocused studies (single and multiple specié8% f = 81)
discussed mamma(particularly ungulates and primatewshile 42% ( = 48) discussed non-
mammalian taxa, including birds (22%), fish (19%), reptiles/amphibians (8%), and invertebrates

(1%). Mammals and nomammals experienced different etieof armed conflict (Figur6).

Common pathways by taxon:

Mammals
(1) Enforcement abilities decrease< 48)
(2) Conservation and research activities declme 83)
3) Displaced people harvest natural resouroes Z9)
Non-mammals
(1) Mines, bombs, and chemicaldl kvildlife,
environment altered as war tactic,
enforcement abilities decrease,

AND traditional natural resource management weakemedl§)
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