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Abstract
The international trade of endangered species is leading to greater amounts of 
biodiversity loss all across the globe.  This paper examines the role of international 
species trade bans on the status of endangered species by comparing those listed on 
CITES Appendix I with their corresponding IUCN Red List status.  The paper results 
indicate that species listed under trade bans for longer amounts of time tend to have 
more positive statuses.   However, a variety of factors, including  conflicting trade 
policies, state regime types, and species demand, do seem to have a significant impact 
on the success of trade bans on endangered species. 
Introduction

In the past century, the subject of endangered species conservation has become 
an extremely contested topic in international politics.  As debates intensify 
over international wildlife trade, deforestation, habit destruction, and 

over-exploitation of natural resources, the issue of how to protect the animals 
affected by these intrusive practices becomes more pertinent.  In order to 
address the accelerating rate of biodiversity destruction, the global community 
has implemented several mechanisms to control for the wildlife trade, which 
represents a major cause of species endangerment.  In addition to protective 
domestic policies and the construction of wildlife reserves, countries have recently 
coordinated efforts to create international regulations and sanctions governing 
the trade of endangered species.  However, the legitimacy and effectiveness of 
these regulations have been placed under considerable scrutiny, to the point that 
states now question whether they are helping the situation or merely fueling the 
incentives for further species exploitation.  
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One of the most prominent components of the wildlife regime is CITES, the 
Convention on the International Trade of Endangered Species of Fauna and 
Flora, which includes a variety of mechanisms to both regulate trade through 
use of permits and impose complete bans on the trade of individual species.  
CITES places species in one of three different Appendices which range in degree 
of protection according to the status of the listed species.  The Appendices are 
organized in the following order: Appendix III regulates species that show signs of 
possible endangerment, Appendix II regulates those that are currently endangered 
and whose status is observably (or possibly) negatively affected by continued 
trade, and Appendix I regulates species whose populations are at critical risk of 
extinction.  In this way, Appendix I “provides the highest level of protection for 
listed species” and effectively criminalizes all trade of wildlife products (dead or 
alive) by implementing an international trade ban (Nagle 1996, 436).   Since its 
inclusion in the convention, Appendix I has continuously evolved and become a 
widely publicized piece of the regime.  Its importance is shown in the fact that of 
the approximate 33,600 species protected by CITES, 800 are listed under Appendix 
I, which represents a substantially greater amount than that of just a decade ago 
(Nature 2007, 529).  Although the Appendix I category continues to grow, many 
scholars not only question its effectiveness as a protective agent, but they even 
label it as an antagonist of endangered species extinction.  One source vehemently 
states that “no measurable evidence exists that CITES has benefitted any species 
at all”, and that there are in fact “no species whose numbers have increased so 
dramatically after being listed on the CITES appendices that the improvement 
is obvious” (Martin 2000, 30).  Such bold accusations against the convention 
imply that stringent wildlife trade regulations, including blanket bans, have no 
place in the biodiversity regime.  This leads us to question why Appendix I and 
other wildlife trade bans are still implemented, and should lead the international 
community to reassess what is actually known about the factors that contribute to 
losses in internationally traded species’ populations.  

The rationale behind the widespread utilization of wildlife trade bans seems 
to be intuitive and stems from their seemingly simple, visible, and cheap means 
of implementation.  For example, the reasons given for the blanket ban on wild 
bird imports imposed by the Wild Bird Declaration focused on the fact that it 
was a “simple, clear, and implementable legislation” that would be able to garner 
support from local governments and the general public (Cooney and Jepson 
2006, 18).  The logic behind such bans is the same as that repeatedly used to 
foster support for any other environmental catastrophe or dilemma.  As shocking 
data demonstrating the rapid acceleration of species extinction is distributed 
worldwide, more individuals will rise to the call of conservation advocacy and 
demand immediate governmental action.  Such manipulative ways of attracting 
support and donations are used by NGO’s and other actors, which consequently 
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create a massive demand for international action to combat endangered species 
loss.  Although their success is still inconclusive, trade bans increasingly “represent 
an appealingly simple solution that resonates in the Northern public mind” 
simultaneously managing to “achieve a tangible conservation outcome” (Cooney 
and Jepson 2006, 22).  However, trade bans may only be symbolic achievements 
that act to ease the public mind and make people feel as if they are contributing to 
the environmental movement.  On the other hand, the biodiversity loss situation 
appears dire enough to merit the implementation of any measure that has some 
perceived success.  Trade bans may represent a “quick fix” for an issue rapidly 
spiraling out of control and serve to temporarily postpone harm against certain 
species.  The wildlife trade in China presents an excellent example of why such 
an immediate, all-encompassing action was taken.  According to Nagle, “Chinese 
pharmaceutical companies use 1,400 pounds of rhino horns annually”, nearly 
every tiger part is used for some kind of medicine or dish, and the price of one 
rhino horn can soar to a staggering $45,000 (Nagle 1996, 441).  The implication of 
this widespread use and collection of animal parts in Chinese medicine is twofold.  
Firstly, it illustrates the perceived need for swift action, and secondly, it shows 
the extent to which wildlife products are ingrained in Chinese life and culture, 
which could ultimately lead to ineffectiveness in regulations.  Thus, many might 
claim that trade bans serve only as a symbolic measure used to regulate raging 
public sentiment, but it is evident that the reasons for their implementation can be 
justified in many circumstances.  With these instigating factors in mind, I propose 
that in most circumstances trade bans can ultimately aid in the population 
recovery of endangered species that are negatively affected by poaching activities 
and poorly regulated international trade.  
Literature Review 

Having provided a brief explanation of the reasoning behind trade bans, I 
will now discuss the known effects that trade bans actually have on species 
populations, and where current scholarly knowledge is lacking in determining 
this relationship.  A mass of evidence exists attesting to a harmful relationship 
between trade bans and endangered species recovery rates.  As shown by several 
case examples, imposing blanket bans on a species does not necessarily eliminate 
demand for that species in the international market (Cooney and Jepson 2006, 19).  
The logic of this argument lies in the fact that banning species trade consequently 
pushes that trade underground to completely unregulated ‘black markets’.  Due to 
the inability to legally acquire and trade banned species, individuals are willing 
to expend greater amounts of time and energy to capture and sell them, resulting 
in astronomically higher prices of the desired species.  This newly limited supply 
of endangered species “increases their value” and creates “a lucrative business 
opportunity for illegal operators” (Cooney and Jepson 2006, 19).  In addition, 
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this argument also supports the idea that imposing such trade bans effectively 
undermines the protection of species because the creation of black markets takes 
away all possibility of measuring and monitoring endangered populations.  One 
study, by analyzing the populations of several species before and after transition 
from Appendix II to Appendix I between 1980 and 2003, corroborates this 
argument.  The study demonstrated an astronomical peak in trade one year prior 
to the ban’s enforcement, with an average increase in trade of all affected species of 
135% compared with previous years (Rivalan 2007, 529).  The results also showed 
that certain species could be affected more harshly than others; in fact, the price 
of rhino horn increased more than 400% within 2 years of its Appendix 1 listing 
(Rivalan 2007, 530).  Even though the data show that trade tended to decrease in 
the majority of species after a couple of years on Appendix I, the giant ‘peak’ serves 
to illuminate the immediate dangers of imposing excessively harsh regulations.  
However, the study does not address the inconsistent effects among banned 
species, and why some were affected more than others.  This represents one area 
of knowledge in which scholars are lacking. It also implies that other factors are 
related to species recovery from trade regulations. 

Several case studies help to demonstrate the perceived detrimental effects that 
an Appendix I listing can have on endangered species populations.  In regard to 
the Wild Bird Declaration, scholars determined that several bird species were 
harmed by imposition of the international blanket ban.  For example, following 
the ban in Tanzania, exports of the parrot Agapornis fischeri from non-range states 
(states where the bird is not endemic) soared from around 11,000 in 1991 to about 
95,000 in 1999, which “exceeded the peak exports recorded during a single year 
in Tanzania” (Roe 2006, 28).  This case represents the widespread harm that trade 
bans can cause, as seen by the fact that restricting trade in one country led to a 
substitution effect, which more than doubled it in neighboring countries.   This 
carryover to other countries may be due to the fact that trade bans are not, and in 
many cases cannot, be implemented in an equal fashion, leaving those countries 
with weaker governments and enforcement infrastructures without the means to 
address decreased trade in neighboring states.   The case of the African black rhino 
exemplifies the unintended harm of trade bans. The black rhino population has 
rapidly declined following its listing on CITES Appendix I.  According to historic 
data, the listing directly led to a significant increase in price of rhino horn, which 
rose from $75 in 1976 to $308 in 1978 in Japan and $17 in 1977 to $477 in 1980 
in Taiwan (among other countries), and established a reinvigorated poaching 
market.   Tanzania serves as just one examples of the dramatic plummeting of 
rhino populations, which went from a healthy 3795 specimens to a meager 275 
within 7 years (Sas-Rolfes 2000, 71).  Although these examples do imply a strong 
correlation between trade bans and increased poaching/black market activity, they 
still do not answer why these species had such terrible downturns as compared to 
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others which either were affected to a lesser degree, or actually recovered.  
The amount that is known about the relationship between the imposition 

of international trade bans and consequent declines in species populations 
is matched by the amount still unknown.  There seems to be a wide variety of 
factors that have been observed or questioned which relate to trade bans and 
could indirectly contribute to species extinction.   For instance, due to the fact that 
international trade bans on species represent a fairly recent policy measure of the 
last few decades, scholars still do not know whether time is a factor in the success 
of trade bans. Many assumed that with “time and better training, enforcers of 
trade ban laws will become more effective”; yet this only represents a government 
presumption (Misra 2003, 84).  Though it seems intuitive that laws would be 
stronger as time passes and the public has been able to adapt, the validity of this 
relationship has yet to be tested.  In addition, many counties and conservation 
agencies acquire a substantial income from the sale of wildlife trading permits, 
which a trade ban can abruptly discontinue.  This is significant because it not 
only leaves the country without “the capacity and political will to invest in newly 
required management and enforcement”, but also takes away their option to invest 
in their own well-managed and regulated systems” (Cooney and Jepson 2006, 20).  
The consequent inability and unwillingness to enforce the ban could exacerbate 
other factors at work in the decline of populations.  There is further suggested 
evidence that imposition of bans can cause tensions with local populations and 
undermine their effectiveness.  The case of the Cacatua goffiniana, otherwise 
known as Tanimbar Corella, explains this dilemma, in which the bird species was 
up-listed to Appendix I for faulty reasons; the Corella, though maintaining stable 
populations, became a pest, which then led to mistrust of conservationists among 
the native peoples doubting the convention really had their interests at heart 
(Jepson and Brickle 2006, 221).  These discrepancies between the convention 
and the local communities who are responsible for respecting the regulations 
represent a valid factor in the overall effectiveness of trade bans.  It appears that 
locals’ willingness to cooperate and the country’s willingness to cede the monetary 
benefits of trade permits could play a role in this relationship.  Furthermore, 
the relationship between trade bans and the decline of related species has been 
observed.  Studies have yet to determine specifically whether banning trade of one 
species exacerbates the decline of the most similar ‘substitute species’, but there 
is speculation that this is the case.  According to Sand, this supposed “domino 
effect” represents a serious factor in the effectiveness of trade bans, as seen in the 
growing market for hippopotamus ivory since the Appendix I listing of the African 
elephant (Sand 1997, 26).  Thus, the scholarly community still lacks finite research 
distinguishing the legitimacy and importance of these factors, but their continued 
and widespread appearance leads many to believe that they play a significant role.  
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On the opposite side of the debate, many cases attest to the actual effectiveness 
of trade bans.  Although these successes could arguably be labeled as anomalies, 
there seem to be enough cases to prove the contrary.   One such case deals with 
the chameleon genus Brookesia endemic to Madagascar, of which 25 species 
were added to CITES Appendix II and one species, B. Perarmata, was added to 
Appendix I.  Following the ban on trade in Perarmata, trade levels to the USA 
(which constituted a major part of the prior trade) registered as the lowest on 
record, suggesting that the ban yielded a positive impact (Carpenter 2005, 379).  
Another successful case deals with the yellow-crested cockatoo of Indonesia, which 
was under zero-harvesting quotas (in effect, an almost complete trade ban) since 
1994 and has recently been added to CITES Appendix I in 2004.  According to 
data collected in a population comparison study of the years 1994 to 2002, export 
levels from Indonesia measured 712 birds and import levels from other countries 
measured 1,646; while inconsistent, these amounts still demonstrated lower trade 
levels than previous years, and therefore represented a “substantial reduction in 
international trade” in illegal markets (Cahill 2006, 162).  However, while evident 
that trade bans can sometimes achieve their goal of promoting endangered species 
recovery, the data still leaves much to be desired.  For example, like many other case 
studies (including the Tanimbar Corella discussed previously), the data for yellow 
cockatoos had to be gathered by population density estimates obtained through 
chance physical encounters and approximations.  This presents an issue of internal 
validity because researchers cannot be absolutely certain that the populations of 
individual sites are actually growing, or if species are simply being re-allocated 
and conglomerated in more confined areas (Cahill 2006, 165).  

The case of the African elephant serves as a perfect representation of the debate 
over the effect of international trade bans because it provides testimony for both 
sides.  This species is crucial due to its ivory, which constitutes a huge part of the 
African wildlife trade, almost leading to the extinction of the African elephant in 
the past few decades.  There is a plethora of data condemning the application of 
CITES Appendix I.  Khanna states that in Zimbabwe alone, increased poaching 
led to 100 illegally killed elephants in 1990 as opposed to 10 the previous year 
(Khanna 1996, 149).  He continues in stating that the price of illegal ivory in Japan 
has more than doubled since the ban’s imposition, and in Hong Kong, worked 
ivory sold for a record $20,000 per kilogram (Khanna 1996, 151).  Such intense 
increases in poaching thus seem to validate the claim that trade bans can have 
negative repercussions on species recovery rates.  However, similar research has 
found there was a varying effect in the 37 countries subject to the ban, and that 
the ivory markets were stimulated in some and even declined in others (Lemieux 
and Clarke 2009, 456).  In their study, Lemieux and Clarke claim that the overall 
population of elephants in Africa has increased by 140,000, and that the full effect 
of the ban has not (and will not, in some countries) come to fruition.  They claim 



41the effeCt of InternatIonal traDe BanS on 
the PoPulatIon of enDangereD SPeCIeS

that the decline in elephant populations is disproportionate and focused only in a 
select few countries.  In addition, their results uncover several intervening factors 
that may exacerbate the harm of trade bans, including the presence of already 
unregulated ivory markets, the lack of adequate ban enforcement, and incidences 
of civil war and corruption (Lemieux 2009, 455).  Furthermore, even though they 
claim that the trade ban has generally led to positive recovery rates, their emphasis 
on the impact of not-well-understood miscellaneous (and circumstantial) factors 
shows that the current research on ban effectiveness is lacking.  We have both 
positive and negative evidence, but are ultimately still left without a universal 
method to determine when and where such regulations will yield success.  Research 
still needs to determine if there is indeed a key factor that leads to a dependable 
success rate of species recovery in conjunction with a trade ban.  
Methodology 

In order to effectively determine the nature of the relationship between 
the imposition of trade bans and consequent trends in endangered species 
populations, I compared data from the IUCN Red List of Threatened Species 
and CITES Appendix I.  The IUCN Red List works with the IUCN Species 
Survival Commission to compose a comprehensive listing of all endangered 
specimens.  The list organizes species by taxonomic group, conservation status, 
threat source, location, habitat type, etc. and works to assess their conservation 
status in order to promote further global conservation efforts (IUCN).  IUCN 
creates a catalog of endangered species each year, which includes updates on each 
species’ history, population trend, and endangerment status.  In order to efficiently 
categorize this status, IUCN created the following spectrum, ranging from Least 
Concern to Extinct: Least Concern, Lower Risk, Near Threatened, Vulnerable, 
Endangered, Critically Endangered, Extinct in the Wild, and Extinct.  With such 
detailed and comprehensive documentation of species information, one can 
easily identify fluctuations in population trends from year to year and compare 
changes in individual species’ conservation status.  Thus, Iused the most current 
IUCN catalog from 2011 (which includes the history of each species from their 
first IUCN listing), along with the species listed to date on CITES Appendix I, to 
identify whether inclusion on Appendix I had an effect on conservation status.  
Rather than comparing the thousands of species on the IUCN Red List to all those 
in CITES Appendix I, I narrowed my sample to include only mammals listed 
under the Biological Resource Use Threat category, which includes those affected 
by hunting, trapping, fishing, logging, and other wild gathering activities related 
to trade.  I justified this exclusion of mammals not categorized under Biological 
Resource Use with the fact that 241 of the 282 CITES listed mammals appear in 
this list, which represents a significant majority.  With these specified data sets, I 
could begin my data analysis using three sets of hypotheses described in detail 
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below.
Initial Data Analysis

While my analysis took into account the known and unknown effects of trade 
bans, my initial hypotheses focused on the success of previous species (such as 
B. perarmata and the yellow-crested cockatoo), and it assumes that trade bans 
are structured in a way that should be conducive to achieving their inherent 
purpose.  Thus, in order to identify the general relationship between trade bans 
and endangered species populations, I began by testing the following hypotheses:  
Hypothesis 1a: If a species is listed under CITES Appendix I, then it should 
demonstrate an increasing trend in population size since its initial listing.
Hypothesis 1b: If a species is not included in CITES Appendix I, then it should 
demonstrate a decreasing trend in population size.

In this way, I assumed that a CITES listing will have a positive effect on a 
species’ population.  In testing the proposed hypotheses, I created a spreadsheet 
using the information on the IUCN 2011 catalog that included all CITES and 
non-CITES listed mammals affected by Biological Resource Use, along with their 
current population trends and conservation statuses.  My independent variable 
was CITES listing, and to distinguish this I employed a binary number system in 
which every CITES listed species was assigned a value of 1 and every non-CITES 
listed species a value of 0. To determine the dependent variable of population 
trend, I used the values of 0 and 1 to separate the two groups and calculate the 
amount of species within each one that registered a trend of decreasing, increasing, 
stable, and unknown, respectively.  The calculations indicated that of the 241 
species in Group 1 (CITES listed species) an overwhelming majority of 173 
species were registered as decreasing, whereas only 14 registered as increasing.  
Of the remaining 51 species, 14 registered as stable, and 37 as unknown.  These 
results produced the disturbing indication that 73.64% of CITES listed species 
were actually decreasing, with a mere 5.86% increasing.  In contrast, of the 1754 
species in Group 0 (non-CITES listed species), 991 registered as decreasing, 32 as 
increasing, 158 as stable, and 573 as unknown.  These results indicated that 56.5% 
were decreasing, 1.8% were increasing, 9% were stable, and 32.6% were unknown. 

To extrapolate on the significance of these percentages, I employed a chi-
squared test to show if a statistical relationship existed between the variables 
of CITES listing and population trend.  The chi-square test yielded a result of 
.000512916, which is sufficiently below the accepted p-value of .05 to corroborate 
a statistical significance.  Therefore, the probability of having observed this data, 
if there was no relationship, is extremely low.   Even though these calculations 
yield a general representation that a greater number of CITES listed species have 
decreasing populations, they still fail to prove that the imposition of trade bans 
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was the causal factor for the decline.  

G1 G2

I n c r e a s -
ing

14 32

Decreas-
ing

173 991

Stable 14 158
Frequency Table for Chi-squared Test: Hypotheses 1a and 1b

Is Time a Legitimate Factor?
Having calculated the population trend percentages of both groups, it was 

evident that the exact effect of trade bans on species population was still quite 
unclear.  Thus, I attempted to address one of the unknown factors mentioned in 
my literature review in order to identify whether the duration of time spent under 
the regulation of a trade ban contributed to the direction of a species’ population 
trend.  Taking into account the claim that trade bans aid the populations of 
endangered species, I expected to see a positive correlation between amounts of 
time under a trade ban with increasing populations.  This also took into account 
the assumption that time should be related to more established norms against 
poaching, as well as a greater amount of similar conservation policies protecting 
a particular species.  Thus, I attempted to test the following secondary hypothesis:
Hypothesis 2a: If a species has been listed on CITES Appendix I for a longer period of 
time, then it should demonstrate an increasing population trend, compared to others 
listed for shorter amounts of time.

In order to determine this relationship, I referenced the Appendix I species 
listings and added the year of their listing to the data spreadsheet.  These years 
ranged from 1975, when CITES was initially established, until 2007.  In order to 
calculate my new independent variable of years listed under the CITES convention, 
I subtracted the year of listing from the current year (2012) to acquire amounts 
ranging from 5 to 37 years.  These year amounts served as the new independent 
variable, and would be used to measure the effect on the population trend 
(operationalized as increasing, decreasing, and stable) which would once again 
represent the dependent variable.  Rather than listing the independent variable by 
individual years, it was organized in groupings of ten year intervals, ranging from 
0 to 40.  The intervals were arranged in the following manner: Group 1 = 0, Group 
2 = (1-10), Group 3 = (11-20), Group 4 = (21-30), and Group 5 = (31-40).  In this 
manner, all species in Group 1 would be those not included on CITES Appendix I, 
whereas all those ranging from 1 to 40 would be CITES listed.  Having established 
these variables, I proceeded to calculate the amount of species in each group that 
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corresponded to the population trend categories of increasing, decreasing, and 
stable.  Group 1 exhibited 991 species decreasing, 32 increasing, and 158 stable.  
Groups 2 and 3 exhibited strikingly negative trends, with all 7 species in each 
group registering as decreasing, and 0 as increasing or stable.  Group 4 exhibited 
28 species decreasing, 1 increasing, and 4 stable, whereas Group 5 exhibited 131 
species decreasing, 12 increasing, and 10 stable.  In order to represent these values 
in a meaningful way, I converted the number amounts to percentages and created 
a bar graph.  Thus, Table 2 effectively illustrates these percentages of species that 
are decreasing, increasing, and stable for each Group.  
 

Table 2: Percentages of species with increasing, decreasing, and stable population 
trends depending on years listed under CITES Appendix I

Like in the initial data test, I employed a chi-squared test to determine the 
statistical significance of the relationship between years listed on CITES and 
population trend.  The calculation yielded a value of .0063295, which is once again 
low enough to conclude that we can expect a statistical relationship between the 
independent and dependent variables.  
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G1 G2 G3 G4 G5

Increasing 32

(39.3)

0

(.23)

0

(.23)

1

(1.1)

13

(5.1)
Decreasing 991

(994)

7 7 28 131

Stable 158 2

(.87)

2

(.87)

8

(4.1)

25

(19.1)
Frequency Table for Chi-Squared Test: Hypothesis 2

Time Affecting Change in Status
Having established that some nature of relationship exists between years listed 

on CITES and species’ population trend, I observed the extent to which time had 
an effect on a species threat status.  In particular, this would demonstrate the 
amount of time necessary for a trade ban to have a significant enough effect on 
a species’ population to cause a change in threat status.  In order to accomplish 
this, I used the 2011 IUCN Red List Catalog to gather the history of each mammal 
species’ IUCN conservation status throughout the past two decades.  For each 
species, the Red List denotes which threat status that individual species was 
categorized under (Least Concern, Lower Risk, Near Threatened, Vulnerable, 
Endangered, Critically Endangered, Extinct in the Wild, Extinct), along with the 
year that in which the catalog and status were updated.  With this information, 
I compared each species’ current threat status with that listed in the year 1996; 
this date was chosen due to the fact that it was a year in which a majority of the 
species in question was assessed.  In addition, the year 1996 allotted a 16 year time 
interval, which was short enough to allow me to test whether a trade ban actually 
requires a time period within which it can “activate” or have a measurable effect.  
Once again, the independent variable was the amount of time listed on CITES 
(grouped in 10 year intervals), and the dependent variable was change in status 
since 1996.  This change was represented in one of three ways: a 1 for positively 
changing status, -1 for negatively changing status, and 0 for no change.  In this 
way, I expected to observe that species having been listed under a trade ban longer 
would have changed to a larger and more positive degree within the 16 year time 
interval.  I would expect that in this amount of time norms would be established 
de-incentivizing the illegal exploitation of regulated species, and that poachers 
would have had ample time to acquire cost-effective alternatives.  Thus, I will test 
the following hypotheses.
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Hypothesis 3a: If a species has been listed under CITES Appendix I for a longer 
amount of time, then it should demonstrate a positive change in threat status in the 
period between 1996 and 2012.
Hypothesis 3b: If a species has been listed under CITES Appendix I for a longer period 
of time, then it should change more levels (compared to species listed for shorter 
periods of time) on the threat status spectrum from 1996 to 2012. 

The results demonstrated that 94 of the sample species listed under CITES had 
threat statuses in 2011 identical to that in 1996.  Of the ones that changed, 42 had 
an improved status and 54 had a declined status.  In addition, for 50, species there 
was either no history listed in the 2011 IUCN Catalog, or there was not sufficient 
data to determine the current threat status of the respective species.  To provide 
a more in-depth analysis, I calculated the numbers of species in each ten year 
grouping whose status had remained the same or changed positively or negatively.  
The 4 species in Group I all registered as unchanged with a value of 0.  In Group II, 
3 species remained unchanged, while 2 registered a positive change with a value 
of 1, and 2 registered a negative change with a value of -1.  Group III exhibited 13 
species as unchanging, 8 with a positive change, and 10 with a negative change, 
whereas Group IV exhibited 74 with no change, 30 with a positive change, and 
42 with a negative change.  These amounts are represented in Table 3, which 
demonstrates the percentages of unchanged and changing species within each of 
the four Groups.  

Table 3: Percentage of species whose threat status has seen no change, a positive 
change, or negative change since 1996 (Legend: red = no change, green = positive 
change, blue = negative change)
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To test the statistical significance of this relationship, I again used a chi-squared 
test, which yielded a very high value of .565019.  This value is substantially higher 
than the standard p-value of .05, signifying that there is a low probability that 
the proposed independent and dependent variables share a statistically significant 
relationship.  

G1 G2 G3 G4

 1 0 2

(1.5)

8

(6.6)

30

(31.06)
 0 4

(2)

3

(3.5)

13 74

(73)
-1 0 2

(2)

10

(8.9)

42

(41.9)
Frequency Table for Chi-squared test: Hypothesis 3a

In addition, in the event that a species demonstrated an improvement or decline 
in threat status since 1996, I calculated the direction and extent of that change.  
This simply entailed counting the number of levels that a species went up or 
down on the threat spectrum ranging from Least Concern to Extinct.  Thus, the 
number of years listed served as the independent variable, and the levels changed 
(measured on a scale of -6 to 6) served as the dependent variable.  The majority of 
species in all groups exhibited no change, with 100% unchanged in Group 1, 42% 
in Group 2, 42% in Group 3, and 51% in Group 4.  The remaining 56% of species 
that did exhibit a change in Group 2 all did so by one level in either direction.  
However, species in Group 3 changed to greater levels: 44% changed 1 level in 
either direction, 3.6% changed 2 or more levels in a negative direction, and 3% 
changed 2 or more levels in a positive direction.  Finally, Group 4 exhibited the 
most change, with 36% changing by 1 level in either direction, 8% changing 2 
or more levels in a negative direction, and 1.5% changing 2 or more levels in a 
positive direction.   
Empirical Analysis of the Data

I then proceeded to determine the significance of the previously stated data in 
order to determine if a relationship does indeed exist between a CITES listing and 
endangered species threat status.  I applied the findings in a more broad sense and 
determined whether trade bans in general have a negative effect on endangered 
species populations.  The data of hypothesis 1, which attempted to prove that 
species under the regulation of CITES Appendix I led to an increasing population 
trend as compared to those not regulated, demonstrated that 73.64% of the CITES 



48                   Penn State Journal of InternatIonal affaIrS

listed species were actually decreasing in population sizes, whereas only 56.5% of 
the non-CITES listed species were decreasing.  Unfortunately, a significant amount 
of species in both groups are categorized with unknown population trends, and 
thus provided somewhat of a problem accurately comparing them.  However, I 
did not include unknown species in my empirical analysis and attempted to make 
conclusions solely applicable to the data available.  We must also consider that 
species listed under CITES would probably already have populations that were 
more endangered and declining at higher rates (because they were endangered 
and thus needed to be regulated).  However, this initial comparison between 
CITES and non-CITES listed species did not take into account the rate at which 
they were changing, but rather if they were changing at all.  To summarize, the 
calculations from the two groups show a substantial difference of 17.14% in those 
decreasing.  These unexpected results were further verified by the chi-squared test, 
which yielded a value much lower than the standard p-value of .05, indicating a 
statistically significant relationship.  Furthermore, the high differences between 
the observed and expected values in the frequency table also verified the high 
probability of a relationship.  Thus, although this proved both Hypothesis 1a and 
Hypothesis 1b false, it did demonstrate that a statistically significant relationship 
is present.  In addition, although it only provided a general and simplified 
representation of the data, it implied that a more complex connection exists 
between trade bans and species populations.  This led me to the justification of the 
next hypothesis, which more explicitly identified this relationship.

Hypothesis 2a tested whether the amount of years included in CITES Appendix 
I had a direct effect on the current population trend of a species.  Like the 
previous test, those species with unknown and missing population trends were 
excluded from the analysis and were assumed to be distributed evenly throughout 
the possible categories in each group.  Once again, this lack in data presented a 
problem because conclusions could only be made concerning the data available.  
Even though I was operating with limited data, I still witnessed comparable results 
in both the descriptive and statistical analyses.  To begin, simply comparing the 
raw numbers and percentages of those species increasing and decreasing among 
all groups was very insightful.  There is indeed a significant increase in the 
percentage of decreasing species between Group I, which has never been CITES 
listed, and Group II, which has only been listed for a maximum of ten years.  In 
addition, the fact that 100% of all species in Groups II and III have decreasing 
populations is striking and yields marked implications; it either implies that an 
Appendix I listing harms populations or doesn’t have an immediate effect in aiding 
their recovery.  Though the evidence from the first hypothesis test might seem to 
attest to the former, I intend to justify the latter, in that CITES and trade bans in 
general require a certain amount of time to “activate” and have a measurable effect.  
The amount of species with increasing population trends serves to complement 
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this claim.  For example, a miniscule 2.7% of species never listed under Appendix I 
are increasing in size, whereas 11.5% of species listed for twenty or more years are 
increasing.  This difference represents that, although delayed for twenty or more 
years, population trends do tend to positively change under the regulation of a 
trade ban.  In addition, the incremental difference between species with increasing 
trends in Groups IV and V corroborates this.  In fact, 3% of those species listed for 
21-30 years in Group IV registered as increasing, compared to the 8% of increasing 
species listed for 31-40 years in Group V.  This growth of 5% would seem to 
demonstrate that more species are positively affected as their time listed under a 
trade ban increases.  Furthermore, the legitimacy of these findings is justified by 
the chi-squared test, which again yielded a very low p-value.  In examining the 
individual values in the frequency table used for this test, I observed that those 
cells for the first group (0 years) and fifth group (30-40 years) had high values 
compared to zero (determined from the difference between the observed and 
expected values).  This led me to conclude that a high probability exists that being 
listed for 30-40 years would have a measurable effect on species population, and 
that the probability of observing these data if there were no relationship is low.  
Therefore, I conclude that a statistically significant relationship does exist between 
the amount of time listed under CITES and changes in species’ population trends.

Having established the claim that population trend and amount of time 
regulated by a trade ban are inter-related, I will now attempt to identify the degree 
to which this effect is observed in the data.  In order to test the hypothesis that 
species listed longer will exhibit more positive changes in threat status, I analyzed 
the percentages of positively and negatively changed species across all Groups.  
However, the extent to which I can apply my observations in a broader context is 
limited due to the lack of data on non-CITES listed species.  There are no specific 
data included in this report for these species that have changed in either direction 
or remained the same since 1996.  Thus, I am only able to make conclusions about 
CITES listed species.  

Unlike the previous two tests, the chi-squared test employed here yielded a 
result much higher than the standard p-value of .05.  In addition, the majority of 
the individual values in the frequency table registered very close to zero, with the 
highest difference from zero as 1.41.  Unfortunately, this signals that the probability 
that this data would have been observed if no relationship existed is considerably 
high, meaning that there is most likely not a statistically significant relationship 
from which to make broader conclusions.  However, analysis of the descriptive 
data from a strictly comparative perspective still proves quite useful.  For example, 
the amounts of species exhibiting a positive or negative change are significantly 
higher in Group IV compared to Group I.   Of the species listed for 31-40 years in 
Group IV, 20% exhibited a positive change and 28% a negative change, whereas 
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0% of species in Group I exhibited any kind of change.  Although the percentages 
represented in Table 2 fail to demonstrate any consistent incremental change 
as the amount of years increased, there does seem to be an absolute difference 
between those recently listed and those listed for the maximum amount of time 
(40 years).  In other words, we would expect to see more of a change (whether 
positive or negative) from a baseline comparison of species listed for 10 years or 
less with species listed for 31 to 40 years.  In addition, the fact that 100% of the 
threat statuses of species listed for 10 years or less have remained unchanged since 
1996 is very significant.  This either signifies that the implementation of the trade 
ban has no effect, or that recently listed species have not been under its regulation 
long enough to have undergone an observable change.  I propose that the latter 
argument holds more validity, both because a large percentage CITES listed species 
have changed in some way and the results from the previous test demonstrated 
that years listed is statistically significant.  This echoes the claim previously stated 
that trade bans require a sufficient amount of time to have any kind of effect on 
endangered species population, whether it be positive or negative.  However, 
based on the statistical findings, this leads me to partially reject Hypothesis 3a.  
The comparison of percentages from only two groups, though it does give some 
insight, only provides a simplistic image of the results.  We can therefore only 
conclude that more time listed under a trade ban leads to some direction of change 
in threat status, and this change could be positive.  

The results of the last hypothesis test, which attempted to identify the extent of 
this positive or negative change, appeared to corroborate this claim.  Compared 
to 0 species changing in Group 1, more species are changing to greater extents as 
they are listed for longer periods of time.  For example, Groups 3 and 4 (which 
include species listed for 21 or more years) are the only ones that exhibit species 
fluctuating in status by more than 2 levels.  In fact, the only species with a registered 
change of 4 levels in either direction is in Group 4, and has been listed for 37 years.  
Although a large number remain unchanged in all groups, it is significant that 
those that are changing are doing so to a greater extent, and are coming closer to 
reaching the two extremes of extinct and least concern. 
Conclusion and Broader Implications

With the test results of these three sets of hypotheses, I demonstrated the 
existence of a relationship between an Appendix I CITES listing and the 
population/threat status of an endangered species.  Although the first hypothesis 
test did conclude in general that more CITES listed species are decreasing, this 
does not take into account unknown species and leaves undetermined the rate at 
which the species’ populations are changing.  For example, from this test alone it 
cannot be determined whether CITES listed species are decreasing or increasing 
at slower or faster rates than those not listed.  Thus, even though the data appears 
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to suggest that a CITES listing negatively affects a species’ population, with the 
given information I cannot conclude that trade bans in general always have this 
effect (without knowing the rates at which the populations are changing).  

This led me to the next test, which verified that there is a high probability that 
years listed under CITES would have a measurable effect on species population 
trends.  With the descriptive analysis and statistical results, I concluded that 
more species would be increasing and stable if they were listed for thirty or 
more years (compared to those recently listed).  To define these results in the 
context of real-world implications, we should expect to witness several possible 
factors contributing to this trend.  First, we would expect to see lower demand 
for the species in the international market, and thus a more founded consensus 
among rural communities and traders against the species being traded.  As 
species are regulated under an international trade ban for longer periods of 
time, the individuals prone to trading them will be less inclined to do so due to 
growing norms against it.  Ideally, this general consensus against the poaching of 
endangered species would not be the product of more laws in place, but rather 
more effective and accepted laws.  Thus, the incentive for poachers to ignore trade 
bans will diminish as they continue to live in societies where their actions are 
frowned upon and villainized.  The weight of social pressure would thus play an 
increasingly vital role in the effectiveness of trade bans.  

Secondly, species regulated under trade bans will most likely be included in 
other domestic, conservation-driven legislation; as a consensus accumulates in 
the international community to protect them, individual states and organizations 
should show more initiative.  For example, if the population integrity of an 
endangered species was low enough to qualify for an Appendix I listing on CITES, 
we would expect to see other locally and internationally driven conservation 
organizations advocating for its protection.  As the species gain more attention 
in the international community due to international trade ban legislation, they 
would most likely be protected under similar endeavors by the local governmental 
authorities.

Finally, we would expect to see traders substituting similar species for those 
listed under the trade ban.  As mentioned in the literature review, it has been 
conjectured that poachers are increasingly willing to trade hippopotamus ivory 
instead of elephant ivory due to the African elephant’s inclusion in CITES Appendix 
I.  Thus, thirty years should represent sufficient time to find product alternatives 
and introduce them into the international species market.  Furthermore, the fact 
that 0% of recently listed species represented a status threat status change since 
1996 further corroborates this claim.  We would not expect to see species with 
less than 10 years of listing to have been affected by a trade ban; it requires a 
certain amount of time to allow for norms to develop and alternative species to be 
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found.  Therefore, I can safely justify the claim that trade bans are a more effective 
measure for long-term, rather than immediate, results.  It is evident that, given 
enough time, they are ultimately capable of aiding the recovery of endangered 
species populations.  
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