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Leonardo’s sailors: A review of the economic analysis of
wildlife trade!

Alejandro Nadal? and Francisco Aguayo3

Abstract. Illegal trade of wildlife has been recognised as an important driver of biodiversity
loss. In many quarters the use of legal markets has been presented as the best policy option
for conservation, giving way to the economic analysis of wildlife trade and markets. This paper
focuses on the analytical framework used in these analyses and on its deficiencies, both at the
conceptual or theoretical level, as well as from an empirical point of view. We examine the
implications of using a partial equilibrium framework dominated by comparative statics in all
models and the implications of ignoring market structure, strategic behaviour and multi-
product operations in key segments of the supply chain. Furthermore, this review considers
the way in which demand is conceptualised and the implications of ignoring the role of
economic policies. Our study shows that the literature advocating trade as a conservation
solution for endangered species relies on models that are based on simplistic and/or
extremely restrictive assumptions. In most cases, these models also rely on conceptual tools
that have been theoretically discredited. Failure to take into account the theoretical and
empirical issues covered in this review undermines recommendations to adopt market-based
policies in response to conservation problems.

Keywords. Economic theory, wildlife trade, markets, conservation
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Introduction

Economic theory is the guidepost for applied and policy oriented research. Without
understanitig its scope and limitations, applied research becomes a confusing enterprise
Advancing policy recommendations on the basis of inadequate command of economic theor
is imprudent. In the field of policies for environmental and social sustainabiligdtbe ne
work with the greatest possible responsibility implies awareness of theoretical results an
limitations of analytical tools. When dealing with matters of life and death, and wildlife
trafficking is indeed a matter of life and death, paying dueecatnsidto the law of
unintended consequences is vital. Or, to putitemt wor ds of L ehewhmr do
loves practice without theory is like the sailor who boards ship without a rudder and compas
andever knows whe4 e he may be casto

One of tke most striking features in the economic analysis of wildlife trade is the level of
misinformation concerning the evolution of market theory over the last six decades. To anyon
who comes in contact with the corpus of literature on wildlife trade, aadidolgr the
literature recommending the use of mdrkeed policies, the uncritical use of theoretically
discredited analytical instruments is a striking revelation. Perhaps the most important issue he
is the conviction that markets behave asegplating mechanisms that smoothly lead to
equilibrium allocations and therefore to economic efficiency. This belief is not sustained by an
theoretical result, a fact that is well known in the discipline since at least the eary seventies.

In tracing the m@tecedents of the proarket posture in endangered wildlife trade it is
important to examine the intellectual heritage of Gary B&6k&; 19929nd Coas€l960)
According to Becker markaalysis and market efficiency can be extended to many fields of
social relations, from marriage and divorce, to crime and markets for organ trarfsplants. T
under |l yi ng pg analyses s that heocBssicakeeand@mic theory has succeeded ir
providing a solid foundation for the idea that competitive markets allocate resources efficiently
Coaseds work on transact i ondefmed propertyirights taa s e ©
overcome the problems caused by externalities. According ¢o tBeasitial allocation of

legal entittements does not matter from the point of view of economic efficiency if they can
be freely exchanged. This statement has been the foundation for sewveddtazig schemes
related to natural resource manageneegtradable quotas in fisheries) and ¢énchange
egtradi ng o dllowances).sls theoaase @f climate policy, the European Union
Emissions Trading Scheme has been a resounding failure. It is important to note that Coas
admitted that in thpresence of transaction costs, this result would not be forthcoming. Thus,
in the absence of transaction costs markets would attain the efficiency results normall
attributed to them. The key problem here is that both Becker and Coase ignore the

*In his "Prolegomena and General Introduction to the Book on Painfiig' Klotebooks of Leonardo da Vindean
Paul Richter, editQr Project Gutenberg: www.archive.org/stream/7ldvc09/71dvc09.txt

® Exactly one hundred years after the publicatiérthe work of Walras(1969) the SonnenscheilantetDebreu
theorems showed there is no hope of demonstrating that stability is a standard property of market systems. We return to
this point below.
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shortcomngs of partial equilibrium theory, bilateral monopoly and general equilibrium theory,
particulaly with regards tthe poverty of results in the field of stabffity a comprehensive
critique of Coaseds theorem, see Nadal, 20

We return to this point below, but here it is important to underline the fact that the most
sophisticated and developed mathematiodéls have shown that in general, markets need
not be stable and thus competitive forces need not lead to unique equilibrium prices anc
allocationqfor a detailed discussion see Ackerman and Nadal RO@Ht, the work of

Arrow and HurwicZ1958)and Arrow, Block and Hurwi€t959)showed that global stability

was a property of the general equilibritmly ander extremely restrictive conditions (gross
substitutability for all goods or the weak axiom of revealed preferences at the market level
Although Arrow conjectured that these poor results were an indication that stability is a trait of
the generakquilibrium, Scarfl960)used a counterexample to demonstrate this was not the
case.The stability debate reached its climax with the papers published by Sonnenschein (197:
Mantel (1974) and Debreu (1@7dhese results show that the usual assumptions of general
equilibrium theory allow the dynamics of the cla@sonemeniocess to be essentially
arbitrary. To avoid this, additional restrictions must be imposed on excess demand function:
Of coursethis spells rather bad news for the theory.

These mostly disappointing theoretical results have had vital implications for theoretical
empirical and policy oriented research. In fact, these results have marked the resear
programme of the discipline ohgy the past forty years, leading to developments in almost
every field of economics, from industrial osgéioh, to evolutionary, institutional and
behavioural economics, and from debates in macroeconomic theory to work on complex ant
nontlinear system®©nly the economic analysis of wildlife trade seebe an exception: it
appears to have been trapped in the backwaters of textbook economics. The objective of th
literature review is to evaluate the scope and limitations of the economic andlgéfe of w
trade that has been carried out in the past three decades. We believe this is an important te
due to the implications of the policy recommendations that stem from this literature.

lllegal trade in wildlife has been recmeghas an important der of biodiversity loss. The
impact on endangered and threatened species has been well documented. It has been estim:
that the economic value of illegal trade in wildlife may reach u1® BH#ion® From
poaching to retail markets, illegal wildliégle involves a complex set of activities that
frequently engage sophisticated osgarmriminal orgasstions. The policy option debate has
beenintensified recently by the accelerated growth in poaching rates of elephants and rhinos i

® General equilibrium theorlgas othecomplications The introduction of money poses insurmountatifiiculties (see
Hahn 1968) and the elimination of the auctioneer is a npaglemthat remains unsolve@ee Fisher, 1983)

"There are to our knowledge nther literature reviews on wildlife trade; one exceptioBasnpbell(2013) but its
scope is limited to rhindnorn trade.

8 Given its illegal nature, measures on the volume of wildlife trade vary brd4aken(2011)estimateetween $7.8
to $10 billion Wyler and Sheik (2009nention a range between $5 2D billion, while others go as high as $22.8
billion (Engler & ParryJones, 2007)



Africa, as wells by the predicament of many other species. In the debate thanemsiezd

to put a brake on illegal poaching the idea ofdegatarkets soon gained traction as a key
policy option. This scheme sprang from the idea that trade bans have bfectoalinethe
struggle to ensure the letegm survivability of key wildlife species. These regulatory regimes
have been portrayed as the main cause behind the existence-sufal&argederground
markets with high prices and profitability. This ledhéodevelopment of a literature that
supported the notion that legalg wildlife markets would be a better ogtion.

The approach we adopt in this review is based on two dimensions. The first pertains tc
economic theory and the need to use adequatecahatgtruments. Many of the firade

models that appear in the literature are logically inconsistent and have been theoretical
discredited. Failure to take into account these serious theoretical issues results in incongruiti
and misleading conclussofmhis applies to papers that cover both supply and demand side
considerations.

The second dimension pertains to the informational needs and gaps in empirical data that a
crucial for any policy recommendation. In some instances the lack of inforsnation
consequence of the clandestine nature of illegal trade in wildlife. This is understandable ar
clearly more work is required to reduce the informational gaps. However, there are othe
aspects of the illegal wildlife trade that could be covered doydagst gathering exercises,
especially with respect to final demand and consumer preferences.

The literature included in this review centres on the economic analysis of legal and illeg:
markets. Before 1990 wildlife economics was dominated by studiaturah resource
management. Typically, the litetar e u s e d mo d managenient orrforestry and e r |
was essentially concerned with determining equilibrium levels of exploitation and maximun
sustainable usage rates. Most models used Ssty&efeoduction functions and population
dynamics were described by a VerRdatl logistic equation. In fisheries economics, the
original model was delivered by Schgdfs7)and Gordon(1954) while much of the
research program was about relaxing restrictive assumptions in thgf.nvbd€lonrad &

Clark., 1987; Neher, 199Bpwever, as trade libesation became a key policy priority in the
early 1990s, the first references on wildlife sti¢o serisegan to appeafrhis type of
literature, where prices and market processes are the centre of attention, is the fulcrum of th
literature review.

Our review focuses on literature that examines different levels of price formation and the
interaction between supply and dend his review also considered studies and reports on the

state of demantbr wildlife products; these are very important studies and they advance our
knowledge about consumer attitudes and some aspects of the retail markets. But w

% In fact, the pretrade posture can be seen as part of a larger view in which all wildlife is seen as a resource that can be
used by humans to increase welfare. This naive vieWings involves a simplistic and dangerous perspective in which
private property rights are seen as a superior form leading to greater efficiency in resource manBgggquently the
notion of 0 s u s etimésnused todendussippdit toi tiseadihai fgreater efficiency' results from the
appropriation of resources by anyone who has the povexploit them.
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concentrate on the eazamic analysis of markets, rather than on efforts to profile demand and
consumption patterns. We do not cover literature on resource management, conservation ar
wild populations, etc. One critical issue here concerns the notion that farming can lead tc
wildlife conservation, without further specification of a specific regulatory regime that could
avoid profitseeking behaviour from dominating all other considerations. This important point
falls beyond the scope of our review.

The corpus includes peaeriaved articles in academic journals and technical reports. We also
cover informally published material that is not traceable through the standard conventional o
academic channels. This material includepubiiBhed items, power point presentations,
intevi ews and blog entries and falls in the
and information science. Grey literature is more numerous given the ease of publication i
comparison with peeeviewed papers. The quantity of grey literatorédsnot be confused

with the quality of its claims or with the amount of public support for a given policy option.

The items in the grey literature category frequently ignore the need to support assertions wit
hard data or even to provide quotationstbkr reports or publications. In this sense, the grey
literature is replete with opinions that carry no scientific weight. Because it has very little forme
control over the arguments that it uses, grey literature convenientlyrqumpssiertions

basedb n 6 ¢ 0 mmto sweepiagpslieyGecommendations on opening legal trade as if this
reasoning was sustained by sdagit. Because this literature gets wide circulation it plays a
very active role in persuading policy makers and leading publictofielave that prrade

policies are the best option. Moreover, sagglvildlife trade is being increasingly proposed as

a general solution, applicable to many speciestgewédlife in general) with disregard to
reproduction rates or ecologicaltsy, or the specifics dffferenteconomic contexts. Many of

the items in the grey literature category belong more to the tradition of pamphleteering thar
scientific deliberation.

The structure of this literature review is as follows. Sédesacribethe main arguments and
models making the case for legal wildlife ttadecuses first on the canonical {rade
argument and then on a series of formal papers that address the issue in a more systems
manner. The main assumptions and the line sdmeg of all these papers are examined.

Sectior? focuses on the capacity of models used in the literature to analyse market processe
Because models and policies that rely on market friendly policies need to deal with prices, v
examine the power ofébe models to replicate or analyse price formation processes3 Section
focuses on key factors of industrial dynamics that are ignored in the argument for wildlife trad
legakation: product differentiation, vertical integration, and sources of increaging
Sectiod examines issues related to the demand side of the equation. We concentrate on th
way in which final consumer demand is foseahin the models found in the literature, as well

as the implications of the gaps in data concerning lpgtieity of demand. Finally, SecBon

deals with the way in which economic analyses of {inasket instruments are affected by



economic policies. In general terms we find the literature on wildlife trade to have been
neglectful of this important compomnef realworld economics.

This paper centres exclusively on the economic analysis of wild|ieheeeld is possible to
identify a serious lack of theoretical rigour. Our conclusions, however, are relevant to the wide
debate on the notion of natucapitalsee for example the work of Sullivan, 2&dd)o the

debate concerning the need to establish prices for various enviroentiéetah order to

attain good conservation and environmental stewar@g@pfor example Ackerman &
Heinzerling, 2004)

1. Overview

1.1 The canonical pro-trade argument

The basic argument in favour of a legal market solution teilthiée poaching crisis is
developed in full or in parts in Biggs dR@all3) Conrad(2012) Eustac€2012) Lockwood

(2011) Martin (2011) Moyle(2007, 2013}t SasRolfes(2012)and Loon (2012) Challender

and MacMillarf2013)follow the same line of reasoning in their descriptions of legal wildlife
trade (using simplistic supply and demand diagrams) but add the need to continue witl
regulatory efforts andigplement this with community development (without going into any
details on what this implies in terms of economic policies). The formal model developed in
Damania and Bulte (2007) concludes that a legal market policy will result in more poaching i
Bertand competition and less poaching under Cournot competition, but its description of the
pro-market argument follows the same basic lines presented in this section. A surprising featu
of the premarket argument is that its authors apply it in general terglephants, rhinos,

tigers, bears, alligators and many other species. Thus, the policy option of legal markets appe
to befor many authors a oiseze fits all recipe.

The promarket argument starts from the premise that poaching and illegal érade ar
consequence dfade bansmposed by bodies like CITEBe Convention on International

Trade in Endangered Species of Wild Fauna andl Bleraand is assumed to be large and
stable, rooted in ancient cultural patterns. Given that demand of wadlifetpis persistent

and relatively insensitive to price movements, the supply reduction provoked by the trade ba
inevitably stimulates the black market and drives prices up. The high prices in the illege
markes$ constitute powerful incentives that cemgatefor the costs and risks of wildlife
trafficking. The trade ban thus fails to achieve its goals as demand and supply are funnell
underground into relatively contained illegal markets where prices and profits are very high.

In addition, it is alsdaimed that the illegal character of the market makes it very difficult to
monitor changes in demanded, supplied and stockpiled quahtitidgdlife productsThe
argument also emphas the inherent inefficiency of the regulatory regime based on trade
bans, as budgebnstrained conservation authorities are hamstrung and cannot fight poaching
effectively. In addition, authorities accumulate stockpiles of potentially valuable products (eithe
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from natural deaths or from confiscations) that cannot bbex@dse of the trade ban. In the
end, conservation and enforcement costs rise rapidly as the incentives for trafficking increa:
and this leads to greater financial pressure on agencies charged with conserving wildlife.

According to this line of reasonimsgarcity produces high prices in the context of a trade ban
and this leads to higher poaching rates. Instead of combating illegal poaching, scarcity shot
be eliminated through a flow of legal supply. Legal agents (farmers with legitimate propert
rights and park authorities) can effectively offer large quantities of wildlife products from
captive breeding, natural mortality, culling, and stockpiles. In this manner they can take contre
of market supply and drive prices down, thus rendering poachiofifalripr A legal supply

of wildlife products will otdompete illegal suppliers through lower prices, providing in turn
an additional revenue source to finance conservation. In addition, a legal market would enab
conservationists to monitor market tiend

Naturally, in order to provide the proper institutional framework for trading, property rights on
wildlife must be defined or put in place. The literature recommendidgdeggdilife markets
assumes property rights on wildlife need to be enfeocttht market incentives may work
appropriately. Of course, there are many types of property regimes and in some cases this
readily recogsed in the literature, although a predominant private property regime is usually
considered to be the best optidioyle, 2007t SasRolfes, 2011)in many instances ig
explicitly suggested that private property rghtse bet t er t (tebasRolies, h ar e
1990) No rational explanation is provided to justify this notion.

Moreover, privagation is promoted and presented as the reduction of government
involvement in industry in order to ensure that market forcesadctrase g u | a insteady f a
of government intervention. 't SRalfes(1990 3) uses privatation din its broadest sense,
namely that of reducing state involvement in industrg a ¢ o m.mikhis ciewd of
privatsation is shared by Moyle (2007) who affirmsctita ger s need aif i vat
this coull guarantee their conservation. All of this assumes that private action is better thar
public agency.

The canonical prvade model also carries the assumption that returns from legal sales will be
re-invested into conservation. There is no mechanisrgusiantees this andpreover the
objective of depressing prices in order to eliminate the incentives to poaching goes in th
opposite direction. Thus, it appears that $egplmarkets would have two contradictory
objectives, reducing or even elimigagamofitability for poachers while maintaining high
returns that can be appropriated by legal suppliers. The only way in which these two objective
can be attained is by skilfully manipulating prices, and this implies eliminating laundering or th
porositybetween legal and illegal markets, something that is not always forthcoming.

The canonical model of wildlife trade appears to be a consistent story, at least on the surfac
But a consistent story does not necessarily imply accuracy and is not equavatdrist
theoretical analysis capable of supporting policy recommendations. As we shall see, its me



weaknesses derive from the use of the wrong analytical instruments and from its reliance c
very stringent and highly unrealistic assumptions.

In thesemodels competition is typically presented as perfect competition, meaning that
suppliers are pridakers. When this is not the case, competition is presented in very
rudimentary terms. Value chains are described as if market supply was vertidaitl integra
reducing to one link the intermediation between poachers and final consumers. Key agents |
the supply chain are presented in many cases as crime syndicates, but no serious analys
undertaken to unravel their economic logic. Products are tedteicigahomogeneous and

this is why it is assumed that legal trade flows are able to fully substitute illbgtiepes.

market account, there is no room for strategic behaviour on the part of the illegal suppliers
Finally, there is complete indegemce between supply and demand, and thus thetiegali

of trade has no expansionary effects whatsoever on demand. Each one of these assumptic
will be revised in detail in the following sections. It is important to point out that once any of
these assnptions is relaxed even the standard neoclassical model of partial equilibrium yields
cautionary resudigainshe legasation of wildlife trade.

1.2 Institutional arrangements

Most analyses of marletsed policies treat in a very superficial maheerssue of
institutional arrangemei®dn general terms, most authors in this camp assume that market
friendly policy instruments are more efficient than comaradabntrol mechanisms. This is

an old idea associated with the notion that private @gdeemhtmarkets are not based on
regulation, that contracts and agreements amenfetfed and that there is less room for
corruption. In fact, this perception is inaccurate: in many cases legal markets require high
levels of intervention by public agies in order to monitor and enforce new standards and
regulations. Legal markets in and by themselves are no panacea against the scourge
corruption. Therefore, the analysis of legal markets as policy regimes necessitates care
consideration of thedal and administrative environment that should surround a new legal
wildlife market. This is something that is not easy to find in the literature recommending the
adoption of legal wildlife markets as the best policy option.

One of the institutional arragmgents frequently discussed in the literature corresponds to
central selling orgaations (CSO). This type of orgation is similar to a cartel and is based

on an agency that controls virtually all supply and marketing channels, and in this manner
ade to manipulate prices at will in order to mazigiofits and control demand. The system
works as long as it can keep all other suppliers in line and in order to do this, the CSO must L
able to manage its stockpiles in order to bring any-b®wdfetor back into the cartel.

° There is an extensivigerature on the consequences of ignoring institutions in economic an@gsisiodgson, 2006

for a concise overview of the issud)stitutions are not only critical social components that solve key market failures
(Coase, 1937)and facilitate exchang@Alchian, 1950) but more fundamentally they constitute jesésting social
structures shaping the decision environments of both prod{idert, 1991)and consumer@owles, 1998)



Several publications present this asldevalternative (Eustace, 2@idggs et al2013) but
these recommendations are not well supported.

In fact, the description by Biggs et(aD13) of how a CSO would function relies on
assumptions rather than analysis. For example, these authors state that a CSO can be structt
to manage the uncertainties and risks that may emerge from a legalriiadehorns
because it would be the only authority legally empowered to setbHega buyers and
because at the onset of its operations it would attract buyers to the legal trade and away fro
the black market. This statement assumes that the legal source of supply will take the mark
away from the illegal traders without proyisg how this will be achieved. This is equivalent

to saying that legal markets work better because they are legal markets. In addition, Biggs e
assume that the CS®hould work in partnership with the governments of demand countries
to ensure that ing penalties are enforced for any buyers whmte outside the legal

ma r k l& terdains to be seen how under a CSO laundering and law enforcement become
manageable and cease to be the big problems ttraderacommunity thinks are closely
associatedith a trade ban. Just how this is to come about remains unexplained.

A recent example describing the functioning of a central sellingatiogaonan e found in

t he f i n alDecisienMaking Mechanisnis and Necessary Conditions for a Future
Tradein African Elephant Ivody(R. B. Martin, Cumming, Craig, Gibsord Peake, 2012)

This report was commissioned by the CITES Secretariat following the adoption of a decisior
by the COP 10Qonferenceof the Parties to UNFCC@oha). The report proposes the
establishment of a central ivory selling aafaon (CISO). It concentrates on the creation of

a CISO and the administrative and management aspects of this particular institutiona
arrangement. kkirts around the most critical issues of the problem, and (as in Biggs et al
2013) it assumes there will be no laundering and that law enforcement will now procee
robustly. There is no comparative assessment considering other alternatives and the docume
simply assumes this would be the best option.

Even the discussion on the experience with DeBeers is careless. The authors omit any referer
to why the diamond cartel subsisted or why it eventually fell apart and the relevance of this fc
a legal ivory arket. The report also ignores that DeBeers engineered one of the most dramatic
campaigns for the expansion of denfandliamonds, whictvas crucial to its survival. The
report follows the same recipe that has been recommended for rhino horn markeastby at
one of its authors (see Marti@011), as if the same recipe could be appl@ahodifferent

cases. But even this casédilon of the global ivory trade is not the object of any meaningful
analysis in terms of prices, quotas or the creatiaeaidot incentives. Even if it is assumed
(and nothing justifies this assumption) that the CISO based on the supply from four countries
(Botswana, Namibia, South Africa and Zimbabwe) can discipline the illegal market and it
supply sources in the other myeeight or so range states, breakout incentives would need to
be examined.



In essence, the report does not contain any economic analysis. The issue of price levels
treated with superficiality and summarily disposed of in two short paragraphtdayrtin
2012: 29, 32). The central message in these paragtlaghgrices should not be too high, or

too low. It is very difficult to have this capagi f etru nddspegeiadly when there is space

for rogue competitors and old cartel members ménp find incentives to break away from

their commitments with the CSO. There is no analysis of just how this could be done, in spite
of all the technical rhetoric displayed in the report.

Another serious problem in Martin et al. (2012) is that it dok®kait the demand side of

the equation. The report states thaiderstanding the market in which commodities are to be
traded needs to be based on sound empirical data dealing with consumer preferences, attituc
and behaviour, particularly if consumemes to be influenced by pricing structures and
certification, or green labellingnfortunately, the report fails to provide any data on demand
and does not presentanyamalyso f t he e v ol prefaremaes. o f consume

1.3 Comparative statics and the ambiguous effects of trade

There are several publicatimms the effects of legahig wildlife tradecontainingformal
analyses based on comparative statics and a partial equilibrium approach. Most of the time th
start with a high level of generalitghasense thatélse modelsould in principle be applied

to any species or market. But as the argument unfolds and models are expanded, these par
tend to focus orthe specificities of particular markeésmetimeshe formakation is
accompanied byinsulations or model calibratione(j. inserting real values for certain
parameters and then generating data series for the relevant variables) in order to furthe
examine whether the model(s) yield reasonable results.

The general method of analysis of manative statics can be sumsadrias follows. First,
markets are characsed to reflect the current state of affairs (or, alternatively, a conceptually
useful market structure to be used as a benchmark). This is done by defining supply an
demand funabns, according to a set of key characteristics, like the degree of competition
(described by the number of agents operating in each market, and the degree of produ
substitutability), the level of interdependence between agents (indicated byelagicityss

of firmsd products and prices), ease of e
finedtuned to provide empirical content and relevance to wildlife trade. A key step in this
charactesation relates to the assumptions on the shapepply and demand functions (that

Is, the variables and parameters that determine constants, slope, and degrees of functio
relating quantities to prices) and their subjacent functions (for example, those relating poachir
efforts to market supply). Tgplly, market demand functions are assumed to be downward
sloping and a linear function of price. Supply functions vary though, reflecting the different
ways poaching effort and its relationship to supply are modelled.

The second step is to derive equuibrconditions for the current state of affairs, in order to
obtain output, poaching, and price levels under the current market regime. Third, parameters
functions are modified one at a time in order to expand the model and describe modified
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market conions oralte nat i ve hy pot ehaview oranbricuarrangements.t s ¢
Finally, new equilibrium conditions are derived from these expanded models in order to
compare the levels of quantities and prices under different market conditions oreart@ange

The analytical strategy followed by these papers thus consists in defining a state of the mark
followed by the introduction of different market conditions to examine the case of trade
legakation. In the end, the market outcome is examined altderative hypotheses. The
publications that engage in this process explore a broad range of possible marke
configurations, removing one or two critical assumptions at a time.

A first line of reasoning in these formal models is to explore differemtamssion demand.

As we noted above, the argument for legal trade in wildlife assumes that therecig a clear
independence between supply and demand. Supply intreademve no effect on the
guantities demanded, on consumer preferences, or ontdgestraf suppliers with regard to
those. The market outcome is straightforwardly derived: if the market demand curve is
assumed to be downward sloping with respect to price, any price reduction increases th
guantity demanded along that cubug,shiftsof the demand curve itself are assumed to be
disconnected from changes in supphere arehowevermany reasons why this may not be a
reasonable assumption. Fisqf2®04)argues that market legation can reduce the social
stigma associated with the consumption of illegal goods, causing an expansionary effect on t
final demandor illegal products. Her argumenbased on rejecting the notion of perfect
substitutability of products and the resulting perfect merging between legal and illegal market
On the contrary, these markets may remain separated, and at the same time intertwined
compl ex way s :rsinthehilledaemarketsmeyw care only about price, as in the
traditional model, lawbi di ng consumers al so <caf(Fischegbout
2004:927) Market legahtion can thus increase the willingness to pay of law abiding
consumers, reducing at the same time the perceived costs for illegal consumers, ar
consequently increasing takamand both ways.

Another way by which demand from illegal products can be stimulated from maskgoiegali

is through the laundering of products from poached wildlife. Laundering of wildlife products
has been documented over a range of regulatorgsegimd for the cases of tiggétemley

& Mills, 1999)ivory (IFAW, 2006) porcupinegE. G. E. Brooks, Robertasnd Bell, 2010)

green pythongLyons & Natusch, 2011and orchid¢Phelps, Carras@nd Webb, 2014)if
laundering is possible, the lesgatin of wildlife trade will have ambiguous effects on
poaching. To the extent that the costd barriers to market access for illegal supply are
reduced, the introduction of a legal supply will fail to reduce the level of p@dutbotigs

van Kooten, 2011; Bulte & Damania, 2007; Bulte & van Kooten, 1999)

Moyle (2013) claims to challenge the hypothesis of a positive relationship between legal ar
illegal markets, with a case study on the alligatundaindustry in Louisiana. This study
examines the relationship between the quantities of alligator skinddrbarvest and farms

for the period 1972008. A set of standard econometric tests show that the production
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(output) decisions of both O6productsd6 are
hypothesis that a legal supply can expandahenior illegal products cannot be sustained.

But this study does not examine the illegal market at all. It is based on the implausible
assumption that poachers behave like legal hunters (Moylel@®)3: This spurious
association eliminates-axe ag possible stigma effects (as skin buyers are acquiring a
perfectly legal product) as well as the main feature of poaching, being an illegal activit
Mor eover, the aut hords conclusions compl et
actualyrmke autonomous decisions on quantities:c
taken is controlled by hunting tags 1| ssue:{
output comes ofrom eggs that ar é65andl6bd.ct e
With these qualifications it i's hard to
poaching in Louisiana, which Moyle himself asserts occurred before the industry becam
regulated, may be more a result of strong law enforcementi.tllean a result of legal
trade. We dondt know enough about the | mpe
or abroad,d suggedihatlegal trade is the cause of reduced poaching.

The most detailed examination of the economics of wildlfe is found in Damania and

Bulte (2007). This paper analyses the effects of tradatlegaln poaching levels for a broad

set of market configurations, that is, for different combinations of assumptions on structure
and the behaviour of agents. Théhars not only address explicitly the issue of demand
expansion through stigma reduction and laundering, but also consider more refined models c
structure and competition on the supply side. Like other exercises, they start by constructing
poaching moel that relates incentives (price) to effort. In turn, theprdpose the supply

chain by distinguishing between poachers and wildlife tlddgrsassume first that traders
control the supply chain by exercising market power in their transactiorsaehtrs) but

have no ability to influence the price set by final demand. In other words, traders behave lik
monopsonist® u p s t(witlke theradility to fix the price paid to poachers) but as price takers

0 d o wn sThis lash assumption is then remaweatder to put together a monopoly model

of illegal traders that is usech@gnchmark to examine the effect of introducing legal supply.
This means the authors introduce imperfect competition as a more realistic description of rea
world illegal tradé.The paper tries out two different models of competition between traders
and legal suppliers (farmers), a quasditing model (Cournot) and a pgoenpetition model
(Bertrand). Damania and Bulte then find that once imperfect competition is intribéuced,
case for trade as a poaching control is severely damaged. If suppliers compete by setting pric
poaching is reduced only in the case whendhmme laundering or stiganaduction effects.

If, however, competition takes place under a-ggitiagregime, illegal traders may respond to
legal competition by increasing the quantity supplied (aiming at conserving total revenues wi
a reduced price); the latter result is true even in the absence of laundering or reduction c
stigma.

1 As the authors writefi | mper f ect competition is thus at the heart
failure to acknowledge this fact could have detrimental aqunseces for wildlifé ( Damani a :&@70Bul t e, 2
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Perhaps the mostnportant result of this paper is that the combined effects of imperfect
competition, a simplified version sirategic behawio and legallegal market interactions
produce highly cautionary results regarding tradeaksmalilntroducing a captieeading

source of supply can have both negative and positive impacts ofictsderand the overall

effect is difficult to determine-axnt e ( Damani a and Bul te, 200
detrimental if it induces aggressive competition, and witinesheccurs will depend critically

upon the form of competition that eventuates in the market. The picture becomes more
complex because of the instability of consumer preferences and because transaction costs
the illegal trade are affected whenalpardl | egal (biddade devel opso

A key point to keep in mind at this stage is that this is the best formavaialele. It shows

that when a fully developed theoretical framework of conventional neoclassical economics i
used legal markets are natassarily the best policy option. The models used in Damania and
Bulte show that in most cases poaching may increase, and this result will worsen if demar
grows and if the linkages between legal and illegal markets do not disappear.

Table 1(below summases the main assumptions and results of the literature on the
economics of wildlife trade, according to the differe mar ket t y plochavigui. e s
In general, most results indicate that the elimination of the trade ban would have ambiguou
effects on poaching, and that the more realistic the market configuration, the more certain it i
that legal trade stimulates poaching activities.

Table 1. Market typologies and assumptions

Market typologies and assumptions

supply . Effect of
. . market . product strategic | . .
article species chain . .. ; stigma [laundering | trade on
structure differentiation | behavior .
levels poaching
Damania & Bulte (2007) general /rhino ;é:f:;i’;g) 2 v +
Damania & Bulte (2007) general/rthino (([il;fgsgg 2 v v v v T
Damania & Bulte (2005, . Oligopoly
2007) general/rhino (Bertrand) 2 v v L\
Damania & Bulte (2007) eneral /rhino Oligopoly 2 Ve Ve H
: : 8 : (Cournot)
Damania & Bulte (2007 I/thi Oligopoly |, b
; . 7 ener:
amania ulte ) general/rhino (Coutnot)
. ‘ Perfect
Fisher (2004) thino erieet 1 v v A
competition
i} Perfect
Bulte & van Kooten (1999) elephant e 1 4 v L\
competition
Perfi
Abbott & van Kooten (2011) tiger < C.E.t 1 v v "
COmPCU[]Dﬂ
Perfi
Abbott & van Kooten (2011) tiger eriect 1 v
= C()mPCUt]()ﬂ
’t Sas-Rolfes (1997) rhino/elephant | undefined 1 v
Eustace (2012), Martin (2011) rhin()/clc'phzmt undefined 1 *
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1.4 Implicit assumptions

The formal models reviewed clearly stiat the argument in favour of wildlife trade only
holds logically, within a neoclassical mindset, when competition is perfect (in the sense th:
suppliers are unable to set prices), supply is vertically integrated, laundering and stigma effe
are inexatent, there is no product differentiation, and agents do not behave strategically. If any
of these assumptions is relaxed, a legal trade would more likely stimulate poaching. But hc
appropriate and consistent is the neoclassical model of market ttiaswaibdthis literature?

How robustis orthodox economics as a knowledge base for substantiating policy options?

All of these models share the basic assumptions of neoclassical partial equilibrium analysis:
agents are perfectly rational osens; 2)decreasing returns are pervasive over the range of
relevant production and consumption decisions; 3) supply and demand functions are knowr
continuous, differentiable, and convex; 4) market demand curves are linear, downward slopir
functions of price; She rest of the economy is in a state of equilibrium; 6) equilibrium points
exist, are unique and stalded 7) time does not play a role in market decisions or
interaction$? These assumptions are not at all discussed in the literature, neither is any
consideration about the uncertainty of results included. These assumptions eliminate a
sources of instability, overshooting and maladjustment in price formation processes. As w
show in the following sections, removing these assumptions by relyinghativaltbeories

about the workings of markeends to reinforce the cautionary recommendation against
legaking wildlife trade.

2. The analysis of market processes

The analysis of legal and illegal markets of endangered wildlife has been caraeghout th
partial equilibrium models. These are models desigaedlge how different equilibrium

points are formed through the interplay of supply and demand schedules. It is a usefu
analytical framework for the schematic study of prices and quarttie®stricted frame of

a onecommodity econoniy.The key assumption in partial equilibrium models is that what
happens in other markets or sectors of the economy have no effects on the market bein
considered The main advantage of a partial equilibrmodel lies in its minimal
informational requirements and its tractability. However, partial equilibrium modelling is of

12| eibenstein(1950, p. 188made t he point that static arualtyisoins mMeares i
the order of events is of no significadc&his implies, on the one hand that the order in which decisions on production
(consumption) and actual production (consumption) occur is irrelevant; on the other, that the transit from one
equilibrium point to another takes place under fully reversible conditions.

Bpartial equilibrium analysis ®nneidesmuch to Al fred Mar s|

4 This is equivalent to assuming thail ather markets have reached a position of equilibrilim equilibrium
allocations market forces have ceased to work and nothing is happening (all agents have maximized their payoff
functions and prices have rendered all individual plans compatible). But this is of course a very strong assumption.

14



limited use in theoretical and in policy discussions. There are three serious problems arisit
from the use of partial equilibrium misdeone commodity economics, the role of relative
prices and the dynamic adjustment or price formation proc#ss.following, we address

each of these in turn.

2.1 One-commodity worlds

The firstproblem with using partial equilibrium modetbat inthesemodels it is impossible

to take into account the role of other prices in economic deuskomgy. In partial
equilibrium models the decisions of agents depend on only one price, that of the commaodit
whose market is being analysed. In other wbparameters of the supply and demand
functions depend only on the price of the one commodity being analysed: fafp)adgdD

S(p). This is a very strong and unrealistic assumption.

In real world decisiemaking, supply and demand depend on atdeastellation of other

prices (for example, on the prices of substitute goods or complementarWguba $his

model may appear to make more tractable the complex set of issues involved, it generat
deceiving results and fails to represent anyaddleconomic phenomena.

Of course, one may be tempted to introduce the fiction that in a partial equilibrium framework
in which two goods are present, one of them is a composite commodity made up of severe
(all) goods. The modeller could use theated composite commodity theorem that states that
any group of commodities whose relative prices remain unchanged can be treated as a sin
commodity(Hicks, 1946; Saralson, 1942} Another way to describe this assumption is to say
that all the relative prices of the goods that make up that composite commodity change in th
same proportion. This is an equally abusive assumption that has been used in the analysis
aggregate demand (money is one of the two goods and the other good is made up of the entil
set of commodities for which the set of relative prices remains unchanged).

Partial equilibrium models attempting to analyse wildlife trade do not escapallididao

of one price (inreality t hi s 1 s an a)sThis nopoh states that mentical a
goods must sell at one price in all locations; this implies that consumers have perfec
information regarding the features of all products in the maéhistis a rather strong
assumption: it implies that already all arbitraging operations have taken place. In the framewo
of partial equilibrium it means that all firms and all consumers will sell and buy at a unique
priceld This is another simplifyingsasption that carries serious distorting effects in the
context of wildlife trade. Every firm that has to survive in a competitive market will cater to

5 This is @ alternative manner of presenting partial equilibrium analyses, where consumer preferences are examined in
relation to lines depicting the relative prices of two goods.

'® The law of one price has a long history in economics. This is a rather strong tissumepause having a uniform

price for identical products is in itself the result of an arbitraging and dynamic market process. The price of aspirin A
may be initially higher than that of aspirin B, but because customers have perfect information tHmyy vailbre

aspirin B and bid the price of aspirin A dowamals. This arbitraging process is supposed to lead to a uniform price (the
guestion of whether it leads to an equilibrium is different one). In the genemhmodity case there are as many
prices adrading trajectories and arbitraging does not lead to price uniformity.
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different segments of the market by differentiating their products, whether by altering or
modifying itsphysical characteristics or features, or by packiagiitly a bundle of other

goods or services. In many commercial strategies differentiating means selling the same prod
at different prices, searching for the segments of a market that respamdhizestrategy,
sometimes within the same geographical location. Selling the same product with a differer
wrapping or a different formaie(,pieces versus powder) allows firms to deepen this process.

In the case of wildlife trade, it is not entimlylausible that a trader (working on his own or

for a crime syndicate) will sell large chunks or pieces of a rhino horn to one market, anc
powder to another segment of the market. Prices will be different in order to adjust to different
budget constraintJ his is a strategy that will be especially important in markets with intense
disparities in income distribution. The bottom line here is that this will allow traders of
endangered wildlife to expand their commercial base and even to subsist foritmgyef pe

time in the context of competition once a legal market has been opened.

2.2 Relative Prices

The second difficulty arising from using a partial equilibrium framework is that these models
are not suitable for the study of relative price dynamigartial equilibrium the analysis is
limited to one commodity and thus it is impossible to compare the evolution of this price with
changes in the prices of other commodities. The simplistic use of textbook diagrams of suppl
and demand curves that aboundghe wildlife trade literature can lead to all sorts of
misleading conclusions (Challender and MacMillan, 2013, is a very good example).

Without recogsing the limitations inherent to ec@mmodity models, it is impossible to
determine if the price dhe commodity being studied is falling or rising because this depends
critically on the evolution of the other prices in the economy. For example, the price of
commodityi may appear to be dropping (in terms of a given standaunchéra)rebut if the

prices of the othgrcommodities are falling at a faster rate, then it can be said that the price of
commodityi is in fact increasing in relative terms.

This is of course a very old and fundamental question in economic theory, but it is not only &
guestionrelated to abstract models. It pertains to an issue of great relevance in empirical o
applied research. However it is ignored by all studies or models that have been used in the stt
of wildlife trade. It certainly has been ignored in all modelscivaimend legaling markets

for wildlife.

For example, given a legal market for rhino horn, the evolution of rhino horn prices will not be
well understood without data concerning the evolution of other prices, whether they are
regarded or not as substitusshino horn. The role of other prices in shaping the demand
for rhino horn cannot and should not be ignored. Yet not a single model found in the literature
on wildlife trade, and especially in the literature that recommendsgegalikets for rhino

It may be argued that changing the format is already a way to differentiate products and thus this example does not
correspond to the law of one price.
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horn and other wildlife products, covers the evolution of relative prices. The conclusions of
these models concerning the drop in prices (as per the canonical model) are devoid of ar
sense.

Of course, this poses a serious problem in terms of informateuizl But the difficulties

posed by this do not justify trying to assume away the problem. The implications of turning &
blind eye on these problems cannot be ignored. Recommendationsstonhegladits of
endangered wildlife hinge critically on theondhat prices for these products will drop and

that the incentives to continue illegal harvesting will therefore vanish. But ignoring the comple;
web of relations with other relative prices makes this forecast an impossible proposition
Proposing to letjse markets should at the very least present a more serious platform
supporting these policy recommendations.

Papers anang illegal wildlife trade frequently state that poaching is determined, among other
things, by the opportunity cost of spending timthis activity and running the risk of getting
caught(Abbott & van Kooten, 201 Bulte & van Kooten, 1999; 't $usfes, 2012)This

means that other forms of income or expected returns can be expected to play a role i
defining this opportunity cosDf course, a modeller can always introduce or assume the
existence of a parameter that helps take into account these alternative sources of revenue. T
might be useful to examine how poachers may react to changes in opportunity costs. But w
have not sen this in the literature because of the pervasive use of a partial equilibrium
framework. All that this assumption will be doing is to introduce a black box that simply
assumes the presence of alternative sources of idddrmesame can bedavith repect to

al t er n aforisone speaies €as tburism and recreational purposes). In order to have
access to a more rigorous assessment, rural wages and watgesisitd§, prices of land,

crops, food and many other items would need to be indexpanto the analysis. In other
words, this implies that other relative prices need to be taken into account. None of the studie
reviewed have even made an attempt to approach these questions in depth.

2.3 Dynamic Adjustment (Market) Processes vs. Comparative Statics

The third problem with the use of partial equilibrium models concerns the absence of any true
dynamic market processes. This is another deep theoretical problem that cannot be ignore
especially in the context of making maskented polig recommendations.

Supply side models usedattalge and recommend legalg wildlife markets that rely on a
partial equilibrium framework concentrate on comparative statics, that is, the comparative

8 For example, Damania andue (2007:262) state that HAEntry in the 'poac
returns to poaching for the marginal entrant exceed the returns to effort elsewhere in the economy, and exit occurs when
the reverse is true. Assume that the marginat obpoaching effort increases in effort, and that individuals can supply

one unit of effort (so that aggregate effort is identical to the number of poachers). Increasing marginal poaching costs
are caused, for example, if individuals have to be attrdctedo m ot her i ncreasingly profit
The price structures that would make these other occupations intelligible are confined in a black box. Bulte and Horan
(2003) build a model where villagers choose between land and huntinghangl agricultural activities and prices play

a role, butall of this is donen a blackbox fashion.
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analysis of unique equilibrium positions as supplgesnand parameters change. But they
avoid the thorny issue of how a given market can find its way to one of these equilibrium
positions. In other words, while in these models an equilibrium point is supposed to be
attained, the models say nothing about¢heal process through which market forces lead (if

at all) to these equilibrium positions. In a way, models like in Damania and Bulte (2007) or '
SasRolfes (1993)are simply telling us how individual agentkentlaeir own subjective
calculations, but the models say absolutely nothing about the dynamics of the process th
would lead to these positidhgor example, in the perfect competition model described in
Damania and Bulte (2007) traders start with giies in the final market and then proceed

to calculate their payoff functions (considering the price they pay to poachers a cost element
their calculations). The authors then proceed to describe an imperfect competition model ir
which competition takeplace through quantities (Cournot) or prices (Bertrand). Here the
model becomes a little more interesting as reaction functions of traders are determined. Bt
once again these reaction functions respond to subjective calculations of agents and there is
description of the dynamic process through which the market finds its way to these equilibriun
positions. In other terms, we do not know if the market leads to these oatcalimes

The problem with partial (and general) equilibrium models is th#t emeraccepts all the
assumptions required by the model, there is no guarantee that this equilibrium point will be
attained. In these partial equilibrium models the dynamic adjustment process is describe
through a process ad g r o im iwhialp @n aucti@er calls out prices and suppliers and
consumers announce their planned supplies and demands. The auctioneer retrieves these pl
and calculates the excess demands in order to proceed to a new price, until an equilibrium pri
is found, i.e., a price thaears the market for commodityifp)s= Di(p). This groping, or
tatonnemgmocess is due to Walras (1969) and is an important headache for economists. Thi
is essentially a trial and error process through @vhidh e  findsrak eguilibrium jwe and

an equilibrium allocation of goods.

There are several problems with this model. One pertains to the role of the auctioneer: this is
centraing authority that has very little to do with a deceattajprivate ownership
economy? The second prdém is that in thisatonnemerbcess there is no trading until
equilibrium prices have been found. This is of course a rather artificial manner to rule ou
trading at disequilibrium pricégs also an important aspect of the partial equilibriumsnodel
being used that is never mentioned in the wildlife trade literature. Trading at disequilibriurn
prices is a headache in this theoretical frame of dnadysias us e f i r ms wi | | [
quantt es and consumer samopnisrofcdoransliges dndh this pewents @ g 0
weltbehaved price formation process. This can be avoidedt&@ahreemégtoping) process

but at a very high price: this is a most unsatisfactory description -efcaldealrket process.

¥ n 't SasRolfes (1993) the problem is more like the one faced by a social planner that maximizes payoff functions
without any reference to a market pess.

2 The auctioneer plays a rather fundamental role in partial and gen@@ingnodity) equilibrium models. We need to
explain this briefly and show how silly economic theory can become and also contribute to demystify market theory.
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This is why the wildlife tradéehature does not have a single model describing a dynamic
market process (whether it converges to equilibrium or not).

The nature of these disequilibrium prices is completely ignored by the literature recommendin
legal wildlife markets. For examplet BasRolfes (2012:4) we find the following statement:
OPrices provide the most significant indicator of what is happening in the marketleEhey ref

i nf or mat i on . @hisoisu plain svorgr 0 in¢oglassical theory prices indicate
something abowcarcity and maxigation functions only when equilibrium positions have
been attained. In disequilibrium, prices do not indicate anything. This is why trading in
disequilibrium is avoided by these models. We return to this point below, but it is useful to
point out that exercises concerning the valuation of the environment ignore this and tend tc
think of prices as simple indicators of scarcity, overlooking the fact that market prices conve
more information about market power and income distribution.

If the problematic figure of the auctioneer is eliminated, the agents in the model will be in
charge of determining prices and quantities. For examplealledamperfect competition
models a la Cournot or Bertrand quantities and prices are determimeeddoypeting firms

to maximse their payoff functions. However, if one looks carefully at these models (for
example in Damania and Bulte, 2007) it is possible to observe that in reality, nothing i
happening at the market level. Agents are calculatirff foengtions and from these
equilibrium quantities and prices can be inferred, but all that has been happening is that ager
are carrying out these calculations without a (dynamic) adjustmentagkmceptace at the
market level.

This is why Damanien@ Bulte (2007465) state thaiit is possible to consider the Nash
equilibrium that eventuates when players are allowed a free choice of the instruments o
competitionprices or quantitiés This is accurate, but fails to point out that a Nash
equilibrium is essentially a static conceph. InNa s h e qui | is&trategy ismop@ralc h |
against those of the othéMash, 1953 In the words of the classic paper by Aumann and
Brandenburgugrl995) if each player knows his own payoff function, is rational and knows
the (pure) strategy choices of the other players, then thesevalaoestitute a pure Nash
equilibrium. In other words, no single player by changing his own part of the set of strategie
can obtain higher utility if the other players stick to their parts. But tesuieefiare is that

t her e ar edynanoic picesses laadiagl t@Nash equilibrium, wherea trefersad o
adaptive, simple and efficient proce@dast & MasCollel, 2013)To conclude, the wildlife

trade models used in a partial equilibrium have nothing to offer in terms of a description of
plausible market processes.

2L In Nash's workKakutani's fixed point theorem is used. The topologjuaiperties of convexityclosednessnd
boundedness allow for the application of tfileed point theorenfor upper semcontinuous correspondences. The
problem is that this mathematical prowess tghese in a static antimeless world For a detailed discussion on the
role of each of these assumptions see Nikaido (1968).
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To close this subection, it is important to observe that there is a significant amount of
confusion in tk literature on wildlife trade with respect to the use of categories like
6equi | i b.rSpeaking gf the chimes ibrn market, Eustace (2012) stapgsy and
demand are brought into edurilim by the price of $40,00@/kAbove that price, volumes
sought decline; below it, pgic s el | er s a r. eockweod (2011) begihs atpavers e |
point presentation by affirming that we should stgith something that we may have a
chance of knowirigand he refers to the price and quantity sold of hdimalrmarkets as the
equilibrium price and quantity respectively. Then, he continues, we can proceed to estima
other points in the demand functi8rAnd he culminates his assertions by announcing that
oprice elasticity around the current equilibriucegs a key variable in any model of the
markeb. In fact, price elasticity is a notion that can be applied to any price, and not just to
prices in the vicinity of an equilibrium point. Thus, from one slide to another, we literally slip
into the absurd ppmsition that observed prices are equilibrium prices. These statements revea
disregard for the most basic or fundamental notions in economics, both at the theoretical an
empirical levels. They ignore tthe key question concerns the precise dynami@mm&o

through which the market actually reaches an equilibrium point (Fish28)1983:

3. Supply

The supply side of wildlife trade appears in the reviewed literature in a highly simplified form
The behavir o f wil dlife pr ocdtbdresa8 thet af pap bpEmr s i
pricetaking, homogeneous group of agents, vertically integrated to produce an
undifferentiated product. The exception here is Damania and Bulte (2007), who distinguist
between poachers and traders and introduce mankaatipahe exchanges between them. In

this relatively more complex case, suppliers (legal or illegal) are initially introduced as pric
takers in final markets. Strategic bebagiod competitive interaction (understood as decision

making under considerabn of the rivalds decision) 1is
highly simplified apparatus of neoclas@btgbpolied ,e., Bertrand and Cournot duopolies,
by means of i ncluding expectati on sa gabna udts

objective function.

The most significant features of modern industrial structures, like market power, a deef
division of labor, market segmentation and orgaimnal dynamism, are notoriously absent in
wildlife trade economic analysis. Everytliaegond textbook versions of market supply,
including neoclassical analysis of asymmetric information, transaction costs, monopolisti
competition, or contested markets (just to name a few), is blatantly ignored in these model

22 ockwood's market demand curve is a downward sloping function in prices. This assumption is not justified as we
show belowBut in the context of Lockwood's enthusiasm it is interesting to recall the words of Baumol 2P} in

his chapter on the empirical determination of demand
economic analysis, are rather queer crestusomewhat abstract, containing generous elements of the hypothetical and,

in general, marked by an aura of unreality. The peculiarity of the concept is well illustrated by the fact that only one
point on a demand curve can ever be observed directlyamighdegree of confidence, because by the time we can
obtain the data with which to plot a second point the
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This is a major flaw of thierature and severely weakens its ability to guide policy decisions
affecting a highly dynamic activity. Of course, simplification is always necessary in scientif
analysis and discourse. But the question then becomes one of knowing when the analysis
carried out at the proper level of abstraction. We contend that the textbook level of abstractior
of economic models of wildlife trade with regard to its supply structure is misplaced, and tha
therefore most of its claims are restricted to a very anthlinost likely irrelevant set of
possible market configurations.

To begin with, as argued in the preceding section, comparative statics of partial equilibriur
analysis (GBEA) is not a proper tool for examining economic change in the sense of
historicakchangdgsee Nelson and Winter, 1982 for a complementary discUasitrermore,

it has been argued several times that neoclassical orthodoxy lacks a theorgicdé tie ba
industrial dynamics: how firms grow, how industries develop, what determines the boundarie
of firms, and what are the sources of competitive advaiNetgs & Winter, 1982elson,

1981; Penrose, 1959; Teece & Pisano,. M88)elieve these are highly relevant aspects of
economic analysis, especially because the assessment of wildlife trade as a conservation
implies the dislocation of illegal markets through théodment of a new industrial regime,
which is inherently a dynamic process. Knowledge (and its counterpart, uncertainty)
cumulative processes, and heterogeneity are factors that profoundly affect change ar
adjustment in economic processes, yet theyligrenbompatible with the optigrigagent

model of CSPEA. The assumptions that neglect diversity in production techniques and
internal orgasation, imperfect information, firapecific assets, and sources of increasing
returns, severely reduce the f@fidrelevant problems that can be meaningfully examined
under an equilibrium approach. In the following paragraphs we examine three instances i
which the oversimplified version of supply structures in a comparative statics and partia
equilibrium frame o&nalysis can lead to mistaken conclusions about wildlife trade.

Even the most developed -EA models like Damania and Bulte (2007) rely upon highly
restrictive as ssknopledgeoandinfoantaion capahbilgies. =or @xample, the
Cournot moel inthatpapr depi ct s td)@oductioa deasiod as bgsddam ame r
exanteper f ect f or ecast s)opfinangsupmied fuantitpn Oned is thegnt r a
confronted with one of two options. Either 1) both legal and illegal adevts inethe same

way and each one knows the exact shape of the othds pgmhictiorconditionghis
marginal product curve), as well as the exact shape of a total demand curve with nq
counterpart in past experience; or, 2) one accepts that the racleipbfied representation

of an adaptive process in which this knowledge is acquired gradually through several trial
However, the second option is incompatible with the assumption of angxagents and
equilibrium (see secti@nh So, the model gnmakes sense if one is ready to accept that agents
have indeed perfect information.
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3.1 Competition and Variety

The supphside argument for trade in wildlife is based on the idea that legal supplies can, an
necessarily will, cabmpete illegal sourcés.pro-trade models this goal is achieved through
price reductio® Since poaching efforts are proportional to expected revenues, any mechanisir
that reduces those revenues is assumed to reduce poaching. However, increased supply
neither a necessaryy @osufficient condition to bring the price of a commodity down. What
actually leads to price reductions is additional competition. In turn, this outcome depends ol
the structure of the market, entry barriers and the degree of market power that agjshts bran
When markets are controlled by a relatively small number of agents, they will have a powerf
incentive not to lower prices in order to keep their monopoly rents. The excess supply will be
kept under control and will not reach final consumers. aisecdone through collusion or
hoarding, for exampl&ypically, new competition will bring down prices if it has succeeded in
abating costs (through an alternative and cheaper source of supply) and if it finds it in it
interest to actually offer a sutiosé product at a sufficiently lower price. Thus, with its-lower
cost structurenew competition will put lower prices on the shelf for the benefit of consumers.
However, there are many reasons why legal suppliers of wildlife products may not outcompet
illegal traders from the market.

A first point in this discussion is the assumption that illegal supply is inherently more costly
than legal supply and that the first can only survive if prices remain high, an assumption mac
with no empical grounds. Daamia and Bult€2007)put forward the case that if poaching
costs are lower than costs of farpémgl competition in the industry is based on prices (as in a
Bertrand duopoly)then illegal traders would gain control of all the marketray
differences between poaching and farming costs are likely to vary broadly depending on tf
species, as well as on specific hunting and controlled farming conditions. However, the relati\
competitiveness of both production strategies must reflestiditional costs. The costs of
bribing, smuggling, and backyard selling (or laundering) should be compared to the cost
incurred by export, import, selling, and (where pertinent) advertising activities. Without
attention to more detailed geographicdl rgulatory conditions, relative cost advantages
become more and more difficult to predichaxt e . Il n sum, wvariabili
cannot be simply assumed aitay.

There arghowever many strategies that allow agents to neat@mpetion forces and
conserve (or gain) market share. The existence of differentiated production technique:
(including orgasational traits), differentiated product characteristics or marketand of

% One can of course imagine additional froarket regulatiormechanisms that can aldfil this task, like permits,
certification, and monitoring processes at different points of the supply chain. However, the attractiveness of the price
mechanism is its alleged power to make other controls less important.

#In equilibrium analysis, the pcess of market selection is assumed to be efficient in the strong sense that only the
most efficient producers can remain in place. The process by which all other agents are eliminated and surviving agents
increase their market shares, is assumed todtaritaneous or, equivalently, irrelevant for the outcome. This, in turn,
implies that in equilibrium all agents must be identical in terms of their production techniques. This explains why
variety in techniques must be assumed away in equilibrium.
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entry barriersthen becomes relevant for the argumehtcompetition. Market power,
understood as the outcome of factors that restrain competition, has many different sources
Industrial orgasation theory identifies many important sources of market power that are
relevant for the case of wildlife tradeniln@ber of competitors, capacity constraints, product
differentiation, scale economies and economies of scope, the existence of segmented prodt
markets, and privileged access or control of strategic assets.

Thus, sources of market power are a relevamtether discussion. Without adequate
information it becomes very difficult to predict the effect of a legal flow of wildlife products
entering the supply chain. It is not obvious that prices will fall and, if they do, that this will
entail a reduction inehincentives for poachers. In the event of a new flow of supply from a
legal source, market conditions will be shaken and shares will be redistributed. The incumber
may start to find their monopoly rents begin to fall if other agents succeed inirggtablish
direct contact with retailers and final consumers at lower costs. The market shares of supplie
that offer a smaller price will grow, but only to an extent proportional to their supply capacity.
This may not necessarily exhaust all rents and maHe= for illegal products. Moreover,

legal and illegal supplies may not even completach other but actually expand reciprocally,
with illegal suppliers acting as occasional contractors for legal traders if there is excess dema
The presence of ladering may as well be taken as an indicator of capacity constraints of legal
products, of lower extraction (poaching) costs, or of product differentiation and the existence
of segmented markets (or a combination of them), and therefore as a signaly of suppl
variability conditions and entry barriers. Also, incumbent firms may have access to scop
economies and this will enhance their capacity to withstand the pressure of legal sources
supply (we return to this point below).

3.2 Vertical Integration

Reduang international wildlife trade to a -@t@ge market exchange is a serious
oversimplification. Its main drawback is that it fails to take into account the various stages
involved in the supply chain. Each one of them has a different role in valuedaddfteart
conditions for determining transaction prices, which at each stage serve to transfer profitabilit
Ignoring these structural aspects leads to a very inaccurate perception of mas&gbrorgani
and leads to faulty assessments of the possibtenes of legaing markets. The general
structure of illegal supply chains of wildlife products has been described, by many differen
sources, as a set of multilayered comm&iotadi channels divided in a number of stages:
planning, poaching, locahding, smuggling, transporting along international trade routes,
wholesale and local distribution, as well as retaibstladthis network of parallel flows
participate a number of poachers, a smaller number of local arsdberssven smaller group

of large traders, who in turn distribute to a relatively broad base of manufactures or directly tc

% This gructure has been described consistently, for example, for {@oyglasHamilton, 1979:59), rhino-horn
(Milliken & Shaw, 2012) tigers(Kumar & Wright, 1999) and wildlife in generalFelbabBrown, 2011)
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retail traders. Knowledge about this structure is key for understanding the process of price
formation and the transmission of effects of changing markétarsnd

Price formation along market chains, especially when they have an international characte
depends closely on the cost structure supported by agents at every point in the chain, and |
the distribution of market power between tl{&areffi, 1996)Agents at each stage in the
supply chain will plausibly exhibit different degrees of sp&omlimarket concentration, and
different bargaining positions and these will affect their ability ito miofets and shift costs

to their buyers. Many reasons leathésuppogion that transactions along this illegal supply
chain are most likely to be highly controlled by the largestsatigasiof traders. lllegal
markets are by definition strongpaque, not only because of the unlawful nature of these
activities, but because access to cost information is purposely concealed, as this kind
information embodies tradémpetitive advantages. Moreover, carrying on international
smuggling operatien involves considerable fixed investments in logistics, transport
infrastructure, and financial capability, as well as protection networks and ability to use violenc
and threat. For this reason the value distribution along the supply chain is mtweékely
concentrated in the intermediate and final links of the Eltpirel (below shows anecdotal

data on price formation along the supply chain of illegal wildlife trade markets, supporting the
hypothesis that the direct suppliers of wildlife reapyasmall share of the final value of the
good.

Figure 1: Examples of the value chain of illegal wildlife (estimates, 2002)
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The distribution of market power along the supply chain will alg@tfket the transmission
effects of changing market conditions, like those resulting from a new flow of legal supply
making it very difficult to predict how price and quantity signals will be transmitted along the
chain. Intermediariese(,wholesaleral retail traders, manufacturers) are pyaénted firms
with the power to exert an influence on ¢
applies both to legal and illegal operations. To the extent that intermediaries enjoy specific
stratgjic assets that yield market power (like geographic advantages, trading permits, exclus
trade, logistics and information networks), traders are relatively shielded against competitic
and can store high value products when they perceive future intq@dses finding a value

in sacrificing present for future sales. Moreover, high prices and market uncertainty also provic
incentives for price discrimination, arbitraging and other practices of market manipulation tha
allow traders to expand theiofir margins, as consumers are willing to accept high prices in
response to the threat of even higher prices in the future.

With market power and asymmetric rents along the chain, incumbents may respond to pric
competition by redistributing rents, shiftthe burden of adjustment to the agents with the
weakest position. Of gor se, t he e xt eefiect wauld depehd os a umberfof e r
factors and may most likely have a lower bound. A price reduction from legal suppliers will onl
force tradersut of the market if it goes beyond a certain price threshold and persists during a
certain period of time. Any additional factor mitigating the impact of price drops (for example,
through product differentiation, economies of scale and scope, stragtgjcoasiemand
expansion) will shift this threshold pdogvnwardspreserving the space for rents from illegal
trade.

To the extent that distribution channels are of an oligopolistic nature and market barriers ir
intermediate links of the product chaie high, the reaction to changing market conditions in
the supply of wildlife products is difficult to predict. Unless a set of conditions along the value
chain are aligned, the prediction that higher product volumes will lower prices at the point of
fina demand cannot be sustained.

3.3 Scale, Scope, and Other Dynamic Economies

A key assumption for individual behaviof suppliers in GBEA is that returns are
decreasing all over the relevant decision space. In facgatiptimequires marginal retsirn

equal to zero. This means that the process of internal adaptation of agents has reached t
limits for econonging at existing prices. They operate at maximum efficiency and would only
find it rational to increase the quantity supplied if price in¢cfeasks same reason, they will

be forced to cut down supplied quantities if prices go down. As pointed out by Piero Sraffa in
a classic papé¢braffa, 1926Yhe dominance of the law of diminishing returns required by
Marshallian partial equililoim analysis severely reduces the scope of industries susceptible to
be meaningfully described by that approach. The fact that decreasing costs (as those deriv
from economies of scale and scope) are incompatible with perfect competition, means that th
theory cannot explain one of the most characteristic features of industrial production. And this
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may be pertinertb wildlife trade as suggested by the increasing scale of seizures data by th
ETIS Elephant Trade Information Systesaee below).

Many repas and research articles show that agents involved in illegal wildlife traffic tend to be
involved in several other activities, just as-protfuct firmgEIA, 2014; FelbaBrown, 2011;

Milliken & Shaw, 2012; Wyler & Sheik, 2008js feature indicates the potential for these
organsations to amess scope economies, that is, the ability to produce more cheaply a
combination of products, in comparison to the costs of producing the same quantities of eaclt
product individually. In other words, multiproduct firms spread fixed costs (and risks) along
different lines of products or services that are carried along common fixed investments
(Chandler, 1990 hus, this explains why product diversification is a good mechanism for
maximsing rents. In the case of agents involved in illegal activities, the afonmteoketing
channels is an important asset that lends tilsal&eries of illicit activities. For example, the
cost of distribution is minisgd when there are several products to be sold instead of a single
one. Crime syndicates involved in wildid&icking not only operate with multiple species,
they also work with multiple lines of production: illegal logging, drugs, arms and people. Thg
advantages of product bundling and rpuoltduct synergies strengthen scope economies and
this may be of relance in the operations of crime syndicates. The competitive capabilities of
criminal networks involved in wildlife trade rely heavily on exclusive information and contacts,
access and codes to corruption charfdelie, 2012as well as on meanseixercise violence,

and oassbf@fr genteral application in these activities that can be considered as fixed
investments(Fiorentini, 1999)Scope economies confer powerful advantages to a crime
syndicate engaging in wildlregficking. Its profitability is not tied to results in one market, but

to the interplay between various (very different) lines of production. Scope economies allov
firms to hedge against the vagaries of one market by conferring the capacity topsitkstand
wars for longer periods of time. Thus, even if price reductions are achieved in one product,
multi-output orgarsation may be able to remain in operation for a long period of time. Access
to scope economies may reveal a competitive advantggabtrade channels, with respect

to wildlife farmers and their hypothetical trading channels.shggatde, even in one
product line, will in these circumstances strengthen syndicates and criminal networks in the
whole range of operation.

As notedabove, many authors participating in the debate on wildlife marketsadoedact

that highly orgased crime syndicates may be taking part in the poaching crisis. Seizure datz
also suggests this, for example, through the number of seizuressafalariyery shipments
(defined by ETIS as shipments of at least 80@rams, Underwood, Buiand Milliken,

2013) The presence of myittroduct lines of activity has been confirmed by reports of multi
product seizuredNTERPOL, 2013)The presence of scope economies in wildlife trafficking

is one of the most important factors thathlaeen neglected in the policy debate.

There exists some evidence that wildlife smuggling may be exploiting scale economies as w
Fiorentini and Peltzman (1995) think that osgdncrime is more likely to thrive in the
presence of economies of scaled anonopoly power. In examining ivory trade flows,
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Nellemann et a(2013)have found indicatns of increasing occurrence of large scale ivory
shipment. CITES2012)also reports an increasing trend in the average size efcédege
seizures. As argued by Chan(lé®0)scale ad scope economies are complementary, and
fundamentally based on increased throughput. To what extent this applies to agents operatir
in specific markets of wildlife trade is something that needs to be examined in detail by futur
research. Equilibrium @gsis cannot capture these endogenous forces sigaificant way,

but Clsausidekseistory analysis shows that firms become more efficient platforms for
capital accumulation as they diversify product lines and engage in product diffetantiation.
Chandler we find evidence that scale and scope economies are factors that stimula
endogenous market growth. If, as evidence suggests, crime syndicates have access to scale
scope economies, they will actively resort to a strategy of expandimayklésr

Other sources of increasing returns are relevant for the analysis of wildlife markets. In dealin
with illegal supply channels, it is probable that conditions of imperfect and asymmetric
information prevail. Moreover, the strategic aspect ofmuwoication in developing
commercial networks, marketing kdmw, speciaation, and personal contacts, increases the
importance of firn@informational structures. Arrof&974)convincingly argued that these
informational structures have the properties of fixed, irreversible iafisetsging the
distribution of costs among agents and introducinedpatndent features to the process of
resource allocation, competition, and adjustment to changing market conditions. Path
dependency is very important because its presence impliésathastochastic elements are
involved in market adjustments, the resulting equilibrium positions will not only be multiple,
but also impossible to determineaate. Sunken costs, learning, network externalities, and
technical standards are otherveeie sources of pattependencyArthur, 19881989)that

could shape in similar waysdiegelopment of wildlife markets.

A final aspect to highlight is that the range of response of both incumbent agents and nev
entrants to changing market conditions may be far more difficult to determine than assumed b
partial equilibrium analysis. As notedDrechsler et al2007) unlike ecological models,
economic models of ecological phenomena tend systematically to ignore uncertainty and i
consequences. This deficiency becomes clearer when considering that the adjustment to
stream of | egal supply wil!l fundament al |
uncertainty at a fundamental level. The shift to a new competitive regime like the one suppose
by wildlife trade legsdtion may in some critical dimensions be situilde introduction of

an innovation, and thus, it will generate uncertainty in the strong sense that consequences
choices and their underlying distribution cannot be specHateékyert & March, 1963)
Assessment of different degrees of uncertainty and the correlated risks should be considered
an economic analysis of legyadi wildlife trade, including those arising from complementarities
between legal and illegal markets.
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4. DEMAND

The literature recommending maik@sed policy instruments centres on the supply side of
the equation. When it comes to the analysis of demand, we find a very serious set o
deficiencies, both at the theoretieatl, as well as the empirical dimension. In most studies the
guestion of how demand responds to price variations is either ignored altogether, or treate
superficially. In many cases where demand is considered in the analysis, it is brought in throu
anedotal references that carry no serious analytical weight. In fact, the issue of how marke
are developed by firms, or the question of how markets evolve over time are treated cursoril
A good example is Moy2011) who bel i ébane & hwee phirawled 1t ade
This rhetoric is used to promote the idea that legal markets do not lead to increased deman
But it ignores the fact that any business enterpaseaipitalist economy needs to develop its
market and will thus invest resources in fostering the expansion of demand.e$ha forc
competition in the markgacelad t o t hi s p rsoctassis studyaai dusi@ssa n c
history reveals how capitadieterprise goes about doing {@ikandler, 1977, 1990pnically,
analyses that favour the use of mdrilatdly policy instruments ignore how business reacts
and how the forces of competition workhe marketplace.

The demand side of the economic analysis of trade in wildlife is marked by two serious
difficulties. The first problem is that all the literature on wildlife trade assumes that there is ¢
market demand curve that is downward sloping fAdtion corresponds to the well
established textbook version of supphda de mand economi cnetionaah d t «
the individual level that when prices drop a consumer will typically purchase greater quantitie
of a given product. As we slsalé, this idea is not valid at the market (aggregate) level.

The second problem is related to the empirical side of demand in final markets. The literatur
recommending the use of maitkased policies to solve the poaching crisis typically states that
demand is stable, robust and is part of long standing cultural traditions. According to this
perspective, policies based on demand reducing campaigns are inadequate. Some paf
acknowledge the fact that demand reduction should always be part-oéranldgragegy, but
because there is little time to waste, mbhdestd instruments are a preferable option. This
perspective on demand is based, once again, on a simplistic appraisal of the role of consun
preferences in economic theory. This has been acoempwra very limited supply of hard

data on consumer preferences and, more important, on price elasticity of demand. These tw
problems are related to each other, but for the sake of simplicity we deal with each one o
them separately in the next two-seittions.

4.1 Downward Sloping Market Demand Functions

The assumption that market demand functions are downward sloping is used in all of the
studies on wildlife trade and ficking (Damania and Bulte, 20G%hallender and MacMillan
2013; Lockwood 2011;Moyle 2013, 't SaRolfes 2007). The literature relies on this
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assumption unflinchingly. But consensus does not imply theoretical soundness or empiric:
accuracy.

According to 't SaRolfes(t SasRolfes, 199%t1)cthe mosf undament al of eco
isthe law of supply and dendanBasic principles of economics tell us that when the quantity
demanded exceeds the quantity supplied at a given price, market prices tend to increase. W
prices increase, the quantity demanded drops and the quantity supplied increases and a n
equilbrium is reachéd Unfortunately, this assumption (it is not an axiom) is not justified and

in fact constitutes one of the most important aggregation fallacies that exist in economic
theory. As we will see in the next few paragraphs, this ik@oweltesult that destroys this

omost fundamental of ecamo ¢ axi oms 6

Because this assumption is not justified, relying uncritically on it will lead to misleading
conclusions. In many cases, debates on wildlife trade and markets have been framed around 1
asumption, with both proponents and critics of the-hagdket policy option embracing the

idea that a downward sloping market demand curve is a good description of economic realit
A good example is the debate in the jouBcandstarting with an artc |l e i n i ts
Forumdé by Biggs et al 2013) . 2018) Piing antd e r s
OkitaOuma(2013)and Lichtfield2013)do not question this assumption. In their response,
Biggs et al (20Largueé h @asic @conomics dictates that the price of a product continually
changes and is determined bytheer act i on of and q@teih gupparnad d e
their contention a wethown introductory economics textbook, Mar{(R®09) This textbook
illustrates our point: it beli@svene can build a market demand curve by adding hypothetical or
real individual conswerddemand schedules and thus ignores the problediscwss in this
sect i ons textslare well wridwn in the discipline as exercises where key theoretical
problens are assumed away and the belief in market stability is a fundamenél feature.

A downward sloping market demand function can be constructed in the case of an econom
made up of one agent and one commodity (or one commodity amonér@jrteAs soon as

we move to an economy with more agents and many commodities this is no longer possibilc
What was true for a Robinson Crusoe economy ceases to be valid in an economy where Frid
has made his appearance.

Economists have always assumed that a rationaluablcensumer has a downward sloping
demand curve. This means that consumer A will buy more of one good when its price drop:
and less when it increases. But prices adjust and respaédtnlemand curves and not to

the urges of one isolated individ8al.a crucial question is, do market demand curves possess
the same properties as those of a single individual? After a long quest economists have reaclt
a negative conclusion. In order to appreciate the implications of this result we need tc
understand whthis is so.

% A student walkout from Mankiw's class (November 2, 2011) and an open letter from his students have attracted
attention to this aspect of this work (see http://harvardpolitics.com/harvaop/anletterto-gregmankiw). Although a

student walkout may not be the best way to transmit the message that economic teaching and its textbooks need a
serious reality check, it shalihot be dismissed as a show of indolence or arrogance.
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Changes in prices have two types of effects. The first one is known as the substitution effec
and is related to the fact that when income and other prices are held constant, an individu
agent will normally purchase more goods at thepaaerIn general, the substitution effect is
negative (the sign of the change in demand will be the oppdisgéechange in price). This is

the effect that is normally considered in the literature on wildlife trade. However, price change
have a seconeffect, the income or wealth effect: when the price @admmodity falls the

c 0 n s 8 mea iNncdme increadéghis has critical implications because it means the market
demand curve of a given good can slope upwards at certain intervals becausemagsumers
be able to consume more of a good as its price increases.

Economists have been able to isolate the action of these two effects by assuming that whe
prices change, the distribution of income remains unaltered. In this case, the effect of a pric
reducion (resp. increase) is the growth (resp. reduction) in demand. But when you have sever
agents and many commoaodities in a given economy, this is no longer possible and one has
allow for income effects as price change. When the price of a givenfalisdtlot income

effect means that the overall bnglhg of a consumer may improve and in this case he can
consume more of the product in question or of other products. What appeared as a simple an
straightforward exercise in the case of a single cmnsow becomes a complex affair when
more than one individual is introduced in the model. This is of course indispensablegin deriv

a market demand curve.

In the first half of the seventies the SonnenséhaiteiDebreu theorems proved that
marketlevelexcess demand functions are not restricted by the usual rationality conditions on
individual demand@®ebreu, 1974Mantel, 1974; Sonnenschein, 1978 SMD theorem

shows that the aggregate (or market level) excess demand functions that are supposed to be
underpinning of general competitive equilibrium have some obpesties of an individual

a g s demandunction: continuity, homogeneity of degree zeroglagasvthe fulfilment of

Wa | daw. Badt these properties are not enough to chasadherimarket excess demand in
such a way that it guarantees stability (and uniqueness) of equilibrium. Thexaessket e
demand curve has no structure and can have any shape. This means the graph of the mar
excess demand function is not that of a downward sloping demand curve as depicted in th
literature on wildlife trade. It also means that a market demand ayitvaversegments with

an upward or positive slope, regardless of the type of goods we are dealing with. This implie
that in some cases, demand will expand for goods whose prices are growing.

It is important to note that this has vast implications faoewonomic theory and practice.

After the SMD theorem it is impossible to have blind faith in the capacity of markets to reach
equilibrium allocations through the action of the competitive forces of supply and demand.
Stability is not a property of markafdess arbitrary assumptions are imposed on the market
demand functions, but that is truly bad news for a theoretical construct. In essence, the

2" One aspect of this conundrum is well known in economic theory: the defomsd-called ‘inferior' goods may
increase as their price increases or wieesa, their demand can fall as their pridésfahe problems discussed in this
section do not depend on the particular characteristics of goods being considered in the analysis.
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movement of relative prices becomes almost unintelligible, affecting every part of the analytic
edifice (inluding budget constraints). Why should the economic analysis of wildlife trade
ignore these results and rely on downward market demand curves?

Summadng, the standard assumptions at the microeconomic level (i.e., the level of the
individual agent) haveo requivalent at the market level or at a macroeconomic level. The
rational individual gives way to the irrational market and thus having faith irr¢gelagtig
properties of markets, wit h e r i n t he r e alonfinaocfal desvatiselsl i f e
unjustified. When we encounter interdependent markets the economic equilibrinb@eed n
attainabl e mhrket paooegs (idwill be essantiafly unstable).

What are the empirical implications of these negative results on uniquenidgsargtabi
comparative statics? In the field of macroeconomics, for example, the fact that it is not possibl
to preserve the rationality at the micro level in aggregate structures calls into question th
notion of micrefoundations of macroeconomics and theoretical integrity of the
representative agéhtven in the field of partial equilibrium and imperfect competition it is
recogreed these results should play an important rolesirapeng the entire research program
(Roberts & Sonnenschein, 197Vhe economic analysis of wildlife trade should be no
different. Carrying out policyeear ch on wi |l dl i fe trade as i
equivalent to entering a dark forest without a compass.

In fact, what should be recogpd is that deemnd patterns of frh e s e
determined by many factors and not only byemeuts of the price of these items. These
other factors include the system of relative prices and income distribution (and not only the
growth of per capita income, as we find in many publications), as well as culturally determine
factors like social ptege and emulatic Explicit recognition of these theoretical results will
provide greater opportunity to develop new perspectives in applied research, strengthening o
capacity to address difficult questions and enhancing our ability to deliverobejter p
recommendations.

This is indeed a very disturbing result for economic theory and one of deep implications for
policyoriented research. The significance of these results for policy research is something th
needs to be taken into account, espewiaiyn dealing with recommendations that rely on

2 These results came not as a surprise to those who had followed the discussion on stability. The Aeswitsanél
Hurwicz (1958) and Arrow, Block and Hurwicz (1958) stability analysis depended tre arbitrary assumptierof

gross substitutability or on thalidity of theweak axiom of revealed preferences at the market levéhe absence of
these assumptionSgarf (1960)was able to show with the aid of a counterexample that instability would be the general
rule. In spite of these essentially negative results, suiprising to finda dogmaticcommnitment to the notion that
somehow markets do sekgulate. Afer the SMD theorems economists must learn to live with the fact that markets are
not well behaved and that they do not converge to equilibrium allocations.

* For a nommathematical discussion on the representative agent, see Kirman (1992).

% There are may indications that the demand for wildlife products is strongly influenced by the prestige associated
with the conspicuous consumption of products that are considered highly valued, rare, exquisite, etc. (Milliken and
Shaw, 2012; Sheperd and Magnus, 20A&pabBrown, 2011). The dynamics of emulation described in the classic
work by Veblen(2001)shows how underlying social institutions can produce exactly thesiereacton to prices in
consumer responses, as that assumed by equilibrium theory.
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marketbased instruments. The notion that market demand functions for rhino horn, tiger
bones, ivory or bedile are all well behaved and downward sloping is nothing more than an
assumption. We have seer,tha such, it is not justified. And although some papers in the
literature may present what appears to be an appealing set of empirical observations for tt
demand of t hes e ,iwredlity we hagee ndhing mareitban a 8et of isolated
annotéions of shaky validity. Once again, the weaknesses in the instruments used to mak
these observations and collect data make it impossible to reach conclusions about the directis
of changes in the prices of these commodities and to make inferencendrdgeamaics. It

is clear that the simplistic assertions about the direction of demand as prices change need to
reconsidered in view of the theoretical results examined in the previous paragraphs.

The SonnenscheManteiDebreu theorem has another setralévant implications. Because
microeconomic rationality at the micro (individual agent) level is not preserved at the macre
level, aggregation is not possible andsit wr ong t o reason in. termn
This fact is crucial when dissing macroeconomic models, especially dynamic stochastic
general equilibrium models, where we typically encounter a representative agent that is tl
result of aggregating individual utiiigximsing (or profitmaximsng) agents or categories

of agentsThis is of relevance in resource management models such as the one used in 't Sa
Rolfes (1993) where the problem is defined in terms of smgximisocial welfare function.
These models have been theoretically discredited beyond repair.

4.2 Empirical Information on Demand and Endogenous Preferences

The results of the SonnenschdeantelDebreu theorem are deceivingly simple. In a nutshell,
the theorem states that given any funégmron the prie s i mpl ex t h &awit sat i
is possible torid an ArrowDebreu economy such tHgd) is its aggregate excess demand on

the price simplex. What this implies is that all the normal assumptions at the micro leve
(convexity, homogeneity of degree zero, completeness, nonsatiation, boundedness, etc.) :
insufficient to allow for a normal (wedhaved) price formation process. The empirical
implication of this is that in order to make qualitative forecasts about demand, economists
must possess detailed data on excess demands. This is somethingntitedilumesd in the
economic analysis of wildlife trade.

Recommendations of marketsed instruments to contain the poaching crisis and loss of
wildlife in general are typically accompdnji@dsertions that demand is stable, robust and will

be with us fora long time. The corollary of this is that demmaddcing campaigns will
normally be ineffective and, although they should be continued, the need for legal markets |
the way to proceed. In general terms, we could not find in our review professyseal\anial

hard data that give support to these assertions. This is a major gap in the literature and one tt
has major implications on at least three fronts: price elasticity of demand; size and trends |
demand; the question of endogenous preferences.
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4.3 Price-elasticity, income-elasticity and endogenous preferences

The canonical prmarket model found in the literature typically asserts that a reduction of
poaching can be brought about through the reduction of prices and thus the elimination of the
incentives to poachers. This is something that legal markets will bring about because of thei
stable supply and reduced production and transaction costs, etc. However, this analysis
seriously deficient because it ignores the delicate question of wimet ioeghp@and as prices

go down.

We have critised above the notion of a downward sloping market demand curve, but here we
need to question thedir at ur e on i tssassonve @ givem roavket és £onfrohtedt 6
with a downward sloping market demamwe; and that in the short term and under a given
market structure configuration, a reduction in prices takes place. What will happen to demanc
The model would respond that as we abstract from income effects, we would slide along th
downward sloping meet demand curve. But we do not know how much dewilireckpand.

In order to have a responsible estimate of the potential expansion of quantities demanded
the new prices, we would need information on the price elasticity of demand. And here is ¢
placewhere we find a very serious gap in hard data in the literature. Although many papers d
mention price elasticity, this is done in an almost perfunctory manner and very little analysi
centres on this. In addition, there is a lot of anecdotal evidencematket demand for many

wi | dl i f ebutdghere is drtually reo deliable quantitative information that could be used
to systematically tackle the question of how price reductions may affect demand. A case |
point is Martin et al(2012). The repbr s t a t umderstdndirmg tthe market in which
commodities are to be traded needs to be based on sound empirical data dealing with consun
preferences, attitudes and behaviour, particularly if consumers are to be influenced by pricir
structures and dei fi cati on, 0 Unforymatelg rthe tepolt ecdntainsnmp 6
considerations on the evolution of demand given what we know about past trends anc
historical survay

Lack of reliable data on price elasticity may very well be the most serispsthimdll the
pro-trade literature. It should also be noted that price elasticity is different between products
and between market segments, and this adds to the complexity of demand reactions to chanc
in relative prices. Recommending legal markets thage circumstances is irresponsible and
reminds us of sdaibrfseesnabade) da Vi nci 0

Price elasticity of demand is not the only relevant concept that lacks adequate attention in th
literature. Income elasticity of demand (the responsenahdéo changes in income) is also a

very important aspect of the problem that is virtually absent in all analyses covered in thi
review. Once again, the literature contains some dutiful references to how growth of income
per capita in Asian countries bass affecting demand for rhino horn or ivory, but there is no

serious analysis of elasticity. Lockwood (2011) appears to confuse income elasticity with simy
projections of higher rhino horn prices that he finds are supported by higher incomes in Ching
and Vietnam. His presentation does not include any discussion on product formats in the fina
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consumer market. Unfortunately, he does not disclose the sources of information or any
methods used to attain his conclusions. References to income grouphegfamte that
preferences are not homothetic and therefore income elasticity of demand is different betwee
income groups or deciles and this may have serious implications $mg |legalkets. For
example, price reductions or income growth may ragjoiyd markets in countries where
there is currently a high dormant demand. Income growth and income distribution are key
variables affecting consumption patterns, and this leads us to the question of how consume
preferences are shaped.

Markets do more #mn allocate resources. They are social institutions that shape the evolution
of values and tastes by framing the context and scope of consumer choices, as well as t
nature of rewards (Bowles, 1998). Moreover, consumer preferences in any country are n
gatic and they are not entirely resistant to structural changes in an economy. Som
consumption patterns may be more rigid than others, but economic history shows they dc
change under the pressure of product and process innovations, market developmen
adwertising and government regulation. This evidence contradicts the notion that demand fol
wildlife products is a rigid structure and that desrehattion campaigns should not be relied
upon to bring about a halt in poaching. Even when demand is retedddiomal products or
practices of traditional medicine, structural change in consumption patterns can take place in
relatively short period of time. The studies by Vigne and NR0tO, 2013are good
examples of how structural change affected and is affecting demand for ivory in Japan an
Yemen. There is a long list ofdiepth research on other wildlife consumption ma(&ets.

Brooks, Allison, GithkndReynolds, 2010; Gabriel, HuadWang, 2012FAW, 2006; E. Martin

& Stiles, 2004, 2008; Milliken & Shaw, 2012; Nishihara, 2012; Shepard & Magnus, 2012; Stil
2004; Varbong, 2008; Wu & Phillips, 2002hese studies are important and useful in
advancing our knowledge on how consumer preferarecefhaped, but there is a need to
move to more detailed and disaggregated data sets in order to proceed with stronger theoreti
models.

Data on demand in illegal markets is difficult to obtain. Howevedgsigiied surveys can
produce reliable datarfpolicy debates. The best example is in the market of illegal drugs,
where the National Survey on Drug Use and Health (NSDUH) has been carried out during
many years in the United States. The survey covers the entire US territory and involve
interviews wih 70,000 individuals. The sample is adesigned and selected random sample
that is fully representative. Data from the survey is available(8libidH, 2012)In the

realm of debates on wildlifedea funding should go to serious consumer surveys that will
generate data for a rigorous analysis of consumer preferences, trends and policies. Informati
on stigma effects and possible consumer reactions to opening legal markets or maintainir
trade bangequire this type of information. Most of the countries where it is thought
consumption of endangered wildlife is concentrated have the capabilities to implement thi:
type of higkquality survey.
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Demand reduction policies need better information and canche done through adequate
surveys. Although these surveys may be costlyaukelnot always encounter the obstacles
that charactese other parts of the illegal wildlife trade supply chain, for example. And even the
inquiry of delicate points likecgd stigma and openly admitting use of illegal products can be
overcome with adequate consumer survey tech#iques.

5. Economic policies

One of the most striking features in the literature on the economics of wildlife trade is the
almost complete abserafereferences to economic policies. This is also a trait of most of the
literature focusing on privait i on and 0 Bhis tacumaiisnsarjrisireg bacasuse @ny
attempt to evaluate the performance of trade bans or of legal wildlife marketak&hmitul
account the combined impact of economic policies, both at the sector and macroeconomi
levels. Estimates of costs of biodiversity conservation indicate there is an urgent need t
analge macroeconomic policies and their implicatigic€arthy, Donald, Scharlemand

Al., 2012; Waldron, Mooers, Miedet al., 2013)

Economic forces do not operate in a policy vacuum: many of the most critical variables
operating in the sphere of economics are shaped by public policies. Reliegiseiample
concerns interest rates, an exogenous variable that is fixed by monetary authorities (and not
a mythical loanable funds market). But there are many other aspects of economic policy thi
need to be taken into account bec#uskiecs structures for capital accumulation, as well as
markets, whether they are legal or not. At the macroeconomic level, fiscal and monetar
policies have important effects on the rate of economic activity and investment, as well a
income distributior{ffor a detded analysis of macroeconomic policies and their relation to
debates on sustainability, see Na@all).They can also contribute in bringing about structural

or deep economyide transformations. Monetary, financial and fiscal policies are the main
pillars (but not the only elements) of macroeconomic policy, and they have a huge impact o
activity levels and resource allocation. Macroeconomic policies affect price stability and ke
variables such as interest rates, exchange rates and energy anesiqudguictive strategies,
natural resource usage rates and resource management practices of every agent in the econ
from large corporations to small scale subsistence farmers. All of these variables hav
significant effects on supply and demand desisn wildlife trade. For example, a study
supported by the International Fund for Animal Welf@adbriel et al., 2012pund that
currency manipulation by Chinese monetary authorities led to enhanced purchasing power fc
ivory (being sold in US dollars). Acangdo Douglagia mi | t on (1979) | an

31 NSDUH coverage includes potent illegal drugs that are associated with stiff sentences. The data shows that with
adequate survey techniques consumer preferences for illegal redadbe analysed and this information can be used

in demand reduction policies. S8ebstance Abuse and Mental Health Services Administrd@iesults from the 2012
National Survey on Drug Use and Health: Summary of National Findi§®UH Series H16, HHS Publication No.

(SMA) 13-4795. Rockville, MD: Substance Abuse and Mental Health Services Administration, 2013.
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highlighted the properties of ivory as a wealth store and currency, arguing that its spectacul
rise in value in the 1970s should be considered as an important driver of poaching. If this is th
casejt may be possible that in the near future the policy response to the global financial crisi:
(in terms of massive injections of liquidity into the banking system (through the different
phases of 0 g ar then QuirigheMonetay Trenaastigusiré of the ECB) can

be related to the intensification of poaching. Why have macroeconomic policies been neglecte
by most studies on wildlife trade?

In addition, macroeconomic policy priorities condition the amount of resources devoted to
environmentiastewardship and conservation (including law enforcement). For example, typical
fiscal policy priorities empleesbalanced budgets and tightening of public spending in order
to generate a primary surplus. In general, expenditures on environmentatioonaszv
negatively affected, diminishing the capabilities of agencies responsible for conservation at
law enforcement. In the context of fiscal austerity trade bans may be affected notf because ¢
t he 60l aw of S uU(asp many proade ardlgstrcaniedd) but because
macroeconomic policy priorities dictate inadequate levels of funding for conservation.

The work of LeadéWilliams and Albor{1988)is an excellent reference pointing in the
direction of taking into account economic palicie Ac c or di n g thée ratestohae i r

s p e cdecéng @re related directly mngervation effort and spenglio Despite official
rhetoric to the contrary, public spending in environmental conservation is normally not a
priority. Rosen and Smigd010)conclude that a greater allocation of national resources to on
the-ground enforcement and conservation is urgently needed. Even a country like South Afric:
allocates a very small percentage of it$ éaf@enditures to environmental affairs: in
2011/2012 appropriations for environmental affairs reachied,201 million, equivalent to

0.8% of total appropriations by vote (National Treasury data for 2012). Not all of this goes
directly to conservation mational parks, although additional funds are available from other
budgetary items. The quantities involved are clearly insufficient and do not correspond to th
gravity of the current poaching crisis.

In spite of this conclusion there are very few ptibhsacontaining hard data and rigorous
analyses othe costs of conservation policiestire range countries of large mammals.
Inexplicably, the literature on wildlife trade has not taken up the task of incorporating
economic policies into the discusstontrade bans, legal markets and demand reduction
campaigns.

The need to consider economic policies as a key dimension of the analysis of wildlife
trafficking applies to all regions and countries. In the next few paragraphs we focus on Afric:
and providermexample that is germane to the discussion on the poaching crisis. Understandin
the African experience in economic peheking is an important backdrop for an objective
assessment of conservation policies and the weaknesses in policy implementation.

The macroeconomic policy paradigm in Africa during the two decades before 2008 was base
on fiscal consolidation in the context of structural adjustment programs. This macroeconomic
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policy posture led to stringent defiedluction programs that had sigairfiiceconomic costs.

One of these is related to the dramatic drop in public investment in almost all sectors, addin
to the already heavy deficit in transport, communications and energy. Public sedioigdownsi
led to the deterioration of basic socialisesy Social costs were intense and associated with a
rapid deterioration in unemployment, living standards, inequality and (Adwyerzy& Gore,

2001) As a result, real per capita income drofradi & SakxMartin, 2003)while poverty
increased throughout the 1980s and even today most of the countries in the region remail
under the grip of low productivity and poverty trgfysrld Bank, 2005Most African
countries will not be attaining the Millennium Development Goals.

Thedfri c a Renseiisrugedto convey the message that greater growth rates in Africa are i
clear sign that the economic landscape is fast changing. But two words of caution are require
here. First, these growth rates are based on intensive reli@nperts and rely heavily on
exploitation of natural resources. They are thus not only prone to boom and bust cycles, but i
many cases they entail serious environmental costs (including in some cases deplet
populations of endangered wildlife). In amlditthese GDP figures hide many structural
imbalances. Deeper scrutiny reveals serious disarticulations between sectors and branche:s
most African economies: while industry lags behind, energy, extractive industries and bas
commodity production stilominate the landscape. Exporting resdaateasive commodities
cannot and w1l | not be ¢ deeelopgmenSindziogre, 20L8Africaaay be
ensnared in the leproductivity trap of primary exports tlecades to come. This may be the
policy context that debates on wildlife conservation need to take into account.

Second, the trickdewn effect of these exports is not enouglch@ange the structure of

A f rsiincané distribution patterns and will betthe key to a rising African middle class.
Low productivity activities and laiggale extractive industries typically involve low wages and
will not provide the platform for structural transformation in Africa. The expansion of the
services sector wilbt be enough to provide adequate job opportunities to the millions of
unemployed young Africans. Rural poverty is pervasive in Africa, espeSalharan Africa

(SSA). Appoxi mat el y 7 1% poorfare tocated ircraral areas and depend on
agriculture and other labdsed resources (including wildlife) for food and livelihood. Extreme
poverty is another trait affecting 230 million people in SSA. Poverty rates have marginall
declined, but poverty levels remain unacceptably high and inégsadugmentgdVorld

Bank 2013)Agricultural policies have not improved the lot of people in rural Africa and this is
quite relevant to the analysis of the poaching crisis in that continent. Clearly, wildlife
conservation in Africa (and elsewhere) cannot be discussed witkiogt neferences to
economic policies.

Ananhysi s of dat a Manitonng bfetlte lllbgal Kiling BfE Hephants
(MIKE) in 2012 confirms the importance of taking into consideration economic policies
(CITES, 2012)MIKE evaluates relative poaching levels based on the Proportion of lllegally
Killed Elephants (PIKE), calculated as the number of illegally killed elephants found divided by
the number of elephant carcasses encountered by monitoring teagysegated by year for
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each site. The MIKE analysis evaluates the relationship between poaching levels and a wi
range of factors at the site and country levels (the model explains 65% of variations in PIKE)
At the site leveinfant mortality in and amod MIKE sites is used as a proxy for poverty levels
and continues to be the single strongestesié predictor of PIKE: sites suffering from
higher levels of poverty experghgher levels of elephant poaching. On the other hand,
both livestock dertgi and crop occurrence (used as a proxy for food security) are negatively
related to PIKE. In genera&rtns, this analysis found that

the relationships between poverty, food security and PIKE highlight a close linkage between the well

being of local commities and the health of elephant populations, and suggest that there may be a

greater incentive to facilitate or participate in the illegal killing of elephants in ardasmanere
livelihoods are insecu(EITES 201212

The devastating effects of tlebal economic crisis on food security in Africa do not bode
well for efforts to deter poachifAO, 2009; UNDP, 2012This is a clear warning that a
serious discussion of the impact of policies is urgently needed in the debate on poaching ar
the ivory market, particularly around the effectswvatroeconomic austerity policy and the
unmet goals of securing basic levels of subsistence. Rosen and Sni2#) (2OQIr that
effective control of poachingdan i | | eg al w i willdréquiré a mukproaged i ¢ k |
approach including communrs#igale education and empowering local people to valuevdldlif

Rural poverty and food security are critically affected by agricultural policies. The MIKE results
suggest they must be taken into account in the analysis of elephant poaching. In fact, th
agrcultural and livestock sector is a key component of most developing economies and plays
very important role in conservation. Sstdle agricultural producers are also curators of
genetic agrbiodiversity and are crucial in environmental stewardsltapité of this, they

have been under severe pressure on many fronts. Fiscal retrenchment has had a negative imj
on investments in roads, irrigation projects, land management ahdryestt storage
facilities. Financial policies and deregulatioredft @nd banking operations have led in many
countries to a serious drop in agricultural loans. Subsidies and supply management policies h
also been reduced as a consequence of fiscal priorities. All of this has taken place at the sa
time that tradederalsation has put smadtale farmers in direct competition \thigaheavily
subsidsed agricultural systems of developed economies. With this policy package it is nc
coincidence that rural poverty continues to be pervasive in Africa. This is mebé\arly for
poaching, but for the lorigrm survival of protected areas, regardless of their governance
structures. Underfunded and urstaffed protected areas and biosphere reserves will not
survive as islands in a sea of rural poverty. The analys&abut, Hoffman et €013)and

Nadal and Garcfaafno(2011)underscore this conclusion.

Finally, although the World Bank and the International Mgratad officially favour poverty
reduction strategies, fiscal retrenchment continues to be, in open contradiction to the forme
goal, a key priority. Even in the context of the global economic crisiglwal fiscal
retrenchment will continue to hawerisus negative social costs. All of this is critically
important in understanding the drop in public spending in conservation and environmental
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stewardship. Law enforcement capabilities of African countries will continue to be seriously
affected by thesconomic policies.

To summasge, although the literature is full of simpligferences tcthte not i on t ha
banst awe n(®adinradg2012 is one of many examples) little or no attention has been
given to the analysis of economic policies tleatredevant to conservation and wildlife
protection, including the fiscal resources needed for effective institutional capacity. If
inadequate levels of funding are being allocated tervadien policies, what may d@et
workingis a failed model of m@economic and sector level pefiaking(Nada) 2011) As

a result of these policy priorities, public investment in conservation and environmental
stewardship is expected to drop significantly in most African countries, as occurred in Latir
American couotries where a similar macroeconomic policy stance has been promoted.

Conclusion

Trade mechanisms and legal maf&etsndangered wildlife have attracted attention as policy
instruments capable of aiding in conservation and bringing an end to theofqmageing.

These instruments are seen by many as being efficient, less susceptible to political manipulati
and capable of delivering results in the short term. Given the recent intensification of
poaching, with all its brutal ramifications, enthug@saiternative policy instruments may be
understandable. However, using market forces in an attempt to solve the poaching crisis or as
tool in conservation policy is a delicate matter. The textbook narrative orbasaidket
instruments can be simpla@attractive, but it is also misleading.

Economic analysis of all relevant aspects of supply and demand requires using adequate to

and these must come from economib e or vy . There 1s no 1 mmed ]
0 f a dot netdselorgange intot heor i es. 6 Common sensebo S
understand the dynamics of prices or income digtrib o n . Some ki ndinof t

the terms of Schumpeter) is always present at the start of all empirical studies, whethe
explicitly or iran implicit form. The economic analysis of wildlife trade is no exception.

Economic theory is something more tkiaa contents otextbook economics and research
cannot rely on the wddehaved concepts taught in undergraduate courses. The results on
stablity theory in the late 1950s and early sixties, as well as the outcome of research o
aggregate excess demand functions reveal that there is no reason to believe in the storytell
capacity of introductory textbooks.

It is important to clarify that ouritical stance on the economic analysis of wildlife trade
covers two dimensions. First, we stand against the use of theoretically discredited analytic
instruments. Here we emplsaghe importance of working with theoretical concepts that are
able to witstand the standard tests of scientific deliberation and debates. Applied and policy
oriented research cannot be of use if it relies@ndkeived concepts. Here the problem is

not one of lack of realism but of lack of logical consistency. For exeariphe, fault in the
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facile assumption that the market demand function is downward sloping because it is logical
inconsistent. The deeply negative results of the Sonneiahttbebreutheorem cannot

be assumed away because they reveal deep wabettie price system and its impact on
income distribution. Research on wildlife trafficking and conservation needs to take these
results into account. Failure to do this entails the risk of unleashing forces that are not wel
understood and that may leéachegative consequences.

Second, we also critique the literature on the grounds of lack of realism in its assumptions. F
example, we disapprove of the use of comparative statics because they invite simplistic moo
of reasoning. The narrative of statmdels (and all of the models we have examined fall in
this category) is misleading in many ways, but its worst defect is that it does not depict in ar
reasonable manner how market processes unfold. The absurdity is not without irony: those th:
proposehe use of markdtased policy instruments carry out an analysis in which there are no
veritable market processes! Moreover, they predict future outcomes without any dynamic c
temporal analysis capable of tlseayiiterative change. The fact that theseeis fail to do

this should remind us of the results of models used in the financial sector. In the words of
Colander et a20094),

many of the financial economists who developed the theoretical models upon which the modern
financial structure is built were well aware of the strong and highly unrealidimnsestyposed on

their models to assure stability. Yet financial economists gave little warning to the public about the
fragility of their models. (...) In our view economists, as with all scientists, have an ethical responsibilit
to communicate the litations of their models and the i@ misuses of their research

Clearly, this applies to economists who recommend usinglmaadapolicy instruments. We
haveshown the serious limitations of their models and the weaknesses of their conclusions.
Thus far, these economists have failed to discharge this responsibility.

Another example is related to the use of partial equilibrium models. These carry thigh them
simplistic assumption that what happens in all other markets has no impact on the marke
being anaged. This is tantamount to assuming that all other markets are in equilibrium
because at that point market forces have ceased to function. This extremely simplistic view c
markets eliminates market interdependencies and the role of a syedtgiveoprices.

The economic analysis of wildlife trade also adopts extremely simplistic views of the key ager
in wildlife trafficking. The units carrying out the activities that lead from poaching to sales to
final consumers are frequently depictedime syndicates. Whether they fall in the d&igtre

def i niotgangerd « for hain thére is much evidence suggesting these operate as multi
product firms. Various studies and research projects, as well as information on seizures
illegal ontraband indicate these orgatmons work with illegal logging, drugs and arms, in
addition to trafficking with many animal and plant species. This means that thesgonoigani
have access to both scale and scope economies that radically alterothéheuggame. It is

wrong to think that the analysis of mafkehdly mechanisms with singfeduct firms has

any degree of accuracy when applied topnottuct firms.
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In closing we would like to remind readers that the gloabmiccrisis that erpted in 2008
was the direct result of instability in highly deregulated markets. This came without surprise t
those familiar with the work of Hyman Minsky and otherKmagiesian economisidi n s ky 6 s
views on the role of markets are sunsadhin this pragraph fromree of his books (Minsky
2008 113:
The general view sustained by [our] analysis is that while the market mechanism is a good enough devi
for making social decisions about unimportant matters such as the mix of colours in the pfoduction o
frocks, the length of skirts, or the flavours of ice cream, it cannot and should not be relied upon for

important, big matters such as the distribution of income, the maintenance of economic stability, the
capital development of the economy, and thetdua@nd training of the young

Clearly, conservation and environmental stewardship could be added to that list.
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