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Original language: English CoP16 Doc. 53.1 

CONVENTION ON INTERNATIONAL TRADE IN ENDANGERED SPECIES 
OF WILD FAUNA AND FLORA 

____________________ 

 
 
 

Sixteenth meeting of the Conference of the Parties 
Bangkok (Thailand), 3-14 March 2013 

Interpretation and implementation of the Convention 

Species trade and conservation 

Elephants 

MONITORING THE ILLEGAL KILLING OF ELEPHANTS 

1. This document has been prepared by the Secretariat. 

Background 

2. The programme known as the CITES Monitoring the Illegal Killing of Elephants (MIKE) was established 
under the supervision of the Standing Committee in accordance with the provisions of Resolution 
Conf. 10.10 adopted at the 10th meeting of the Conference of the Parties (CoP10, Harare, 1997) on Trade 
in elephant specimens [now Resolution Conf. 10.10 (Rev. CoP15)]. The Resolution stipulates that "the 
CITES Secretariat will provide an updated report on information collected, as part of this monitoring 
programme, at each meeting of the Conference of the Parties". 

3. The Secretariat has provided progress reports at the 11th, 12th, 13th and 14th and 15th meetings of the 
Conference of the Parties (Gigiri, 2000; Santiago, 2002; Bangkok, 2004; The Hague, 2007; and Doha, 
2010, respectively). An adapted version of the report produced by the MIKE programme for CoP15 
[document CoP15 Doc. 44.2 (Rev. 1)] was submitted in 2011 for publication in a scientific peer-reviewed 
journal, and was published by the Public Library of Science in September of that year.1 In addition to being 
reviewed by the CITES community, the MIKE analytical methods have therefore now undergone the formal 
scientific peer-review process.  

4. In compliance with Decision 14.78 (Rev. CoP15), the Secretariat reported findings from the MIKE 
programme at the 61st and 62nd meetings of the Standing Committee (SC61, Geneva, August 2011; and 
SC62, Geneva, July 2012). The Secretariat also presented information on the operation and results of 
MIKE to the Standing Committee’s MIKE-ETIS Subgroup, with the Subgroup also reporting to the Standing 
Committee. Other documents relating to the MIKE programme are available on the CITES website. 

5. The present report presents an analysis of trends in levels of illegal killing of elephants based on data 
collected up to the end of 2011 and submitted to the MIKE programme. In addition, the report contains an 
analysis of factors associated with levels in the illegal killing of elephants. This analysis was presented at 
SC62, after a review of the analytical report by the Technical Advisory Group (TAG).  

6. In compliance with a request from the Standing Committee at its 58th meeting (Geneva, July 2009) to 
provide the Conference of the Parties with information as up-to-date and complete as possible, elephant 
carcass data continued to be collected during the course of 2012 and an updated trend analysis, including 
data to the end of June 2012, will be presented in a revision to this document before the present meeting.  

                                                      
1 The paper can be found at http://dx.doi.org/10.1371/journal.pone.0024165. 
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variables on Protected Area Management Effectiveness (PAME) and rainfall anomalies. A full list of 
covariates used and descriptions on how the new covariates were assembled can be found in document 
SC62 Inf. 1, together with a detailed description of the analytical procedures followed. 

16. The statistical model developed as part of the analysis, which includes the factors described below, 
explains nearly 65 % of the total variation in PIKE (see document SC62 Inf. 1 for details). Figure 3 below 
shows the relationships between PIKE and the various site-, country- and global-level covariates that 
emerged as important correlates of PIKE in the analysis. 

Site-level factors 

17. Human infant mortality in and around MIKE sites, which is used as a proxy for poverty at the site level, is 
the single strongest site-level correlate of PIKE, with sites suffering from higher levels of poverty 
experiencing higher levels of elephant poaching.  

18. Both livestock density and crop occurrence are negatively correlated with PIKE, meaning that poaching 
levels decrease as livestock or crop density increase. These variables were merged into a single variable 
named 'farming' and used as a proxy for food security. The relationship between farming and PIKE may be 
confounded by the fact that both crop occurrence and livestock density are strongly correlated with human 
population density. Nevertheless, there is only weak evidence of a (negative) relationship between human 
population density and PIKE, and there was no significant relationship between PIKE and land 
degradation. The relationships between poverty, food security and PIKE highlight a close linkage between 
the well-being of local communities 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 areas where human 
livelihoods are insecure.  

19. Results also show that sites with a better law enforcement capacity, as estimated by PAME methodologies, 
tend to experience lower levels of elephant poaching. In contrast, sites with better research and monitoring 
efforts tend to report higher PIKE levels, suggesting that better monitoring results in higher detection rates 
of elephants killed illegally, rather than higher rates of illegal killing.  

20. In the two previous MIKE analyses, a strong relationship was detected between vegetation density and 
PIKE. This variable was interpreted as an indicator of the ease with which poaching can be conducted, 
with higher levels of poaching in forested areas. However, in the present analysis, the effect of this variable 
on PIKE declined in importance to the point of becoming statistically not significant. This may be a 
reflection of the ongoing increase in poaching levels across the continent, which is taking place in forest 
and savannah alike. On the other hand, the surface area of each site, which was also considered to be an 
indicator of ease of poaching, continues to emerge as a significant correlate of PIKE in the present 
analysis, with generally lower levels of poaching in larger sites.  

21. Although rainfall anomaly on its own did display a positive relationship with PIKE (suggesting that lower-
than-average rainfall is associated with lower PIKE levels due to increases in natural mortality caused by 
drought), the significance of the relationship dissipated when the variables discussed above were included 
in the model. Therefore, while PIKE may be diluted by droughts at individual sites, this effect disappears 
when multiple sites and other explanatory factors are taken into consideration.  
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Country-level factors 

22. As in all previous MIKE analyses, governance continues to emerge as the single most important national-
level correlate of elephant poaching. The consequences of poor governance are likely to manifest 
themselves throughout the ivory supply chain, facilitating the movement of illegal ivory from the killing site 
all the way to the point of export, be it through weak law enforcement or active aiding and abetting by 
corrupt officials. National-level indicators of governance and human development are strongly correlated, 
and there is good evidence of a two-way causal relationship between the two, whereby limitations in one 
preclude improvements in the other. While this makes it difficult to tease apart the effects of each in 
isolation, the empirical relationships between PIKE and site-level poverty on the one hand, and national-
level governance on the other, are consistent with the hypothesis that both poverty and weak governance 
are independently correlated with levels of illegal killing of elephants. 

Global-level factors 

23. In order to test for relationships between consumer demand and PIKE, the MIKE analysis prepared for 
SC61 tested the relationship between PIKE and trends in consumer spending (as measured by the annual 
percentage change in household consumption expenditure) in several countries identified by ETIS as 
potentially important destinations or transit points for illegal ivory (namely China, Japan, Malaysia, the 
Philippines, Thailand and Viet Nam). China was the only one of these countries where trends in household 
consumption expenditure were strongly related to PIKE levels. This relationship emerged again in the 
present analysis. Although household consumption expenditure measures general consumer demand for 
goods and services, and not demand for ivory specifically, the increased level of consumer demand in 
China is mirrored by a steady increase in the wholesale price paid by carvers and ivory processors for 
illegal raw ivory in that country, which more than doubled between 2002 and 2004 (from around USD 150 
to USD 350 per kg) and again between 2004 and 2010 to around USD 825 per kg. Legal wholesale ivory 
prices between 1990 and 2009 are unknown but, in 2010, legal wholesale ivory was being sold at an 
average of USD 455 per kg (Martin and Vigne 20114). 

24. The only other country to show a relationship between PIKE and trends in household consumption 
expenditure in the previous analysis was Japan, although the relationship was marginal and negative. Data 
for Japan’s household consumption in 2011 were not yet available at the time of the analysis, so this 
relationship could not be tested again for this analysis. 

25. The inclusion in the model of the growth in household consumption in China absorbs a considerable 
proportion of the temporal variation in PIKE. However, after adjusting for the effects of the above variables 
by holding them constant at their means, there remains a residual temporal trend, with declining or stable 
PIKE levels between 2002 and 2006, and increasing thereafter to a higher level in 2011 than at any 
previous point in the trend. The shape of this residual trend is strikingly similar to the trend in large-scale 
ivory seizures by weight reported by ETIS at SC62 [see Figure 5 in document SC62 Doc. 46.1 (Rev. 1)]. 
Indeed, when the estimated weight of raw ivory seized annually in large-scale ivory seizures and reported 
by ETIS [see Table 2 in document SC62 Doc. 46.1 (Rev. 1)] is included in the model, there remains no 
residual temporal trend. Thus, all other things being equal, higher levels of PIKE in a given year are 
associated with larger weights of ivory seized in large-scale seizures in that same year. This is a clear 
indication that both MIKE and ETIS are detecting essentially the same signals at different points in the 
illegal ivory supply chain, and gives further confidence as to the robustness of the results reported by the 
two monitoring systems.  

Effects of CITES decisions on levels of illegal killing of elephants 

26. The MIKE system is mandated in Resolution Conf. 10.10 (Rev. CoP15) to asses “whether and to what 
extent observed trends [in the illegal killing of elephants] are related to changes in the listing of elephant 
populations in the CITES Appendices and/or the resumption of legal international trade in ivory”.  

27. At CoP14, the Conference of the Parties approved, by consensus, the international sale of government-
owned raw ivory from the four populations included in Appendix II (Botswana, Namibia, South Africa and 
Zimbabwe) to approved trading partners. At the same time, the Conference of the Parties established a 
moratorium of nine years from the date of the sale on the submission of proposals to the Conference of the 
Parties to allow trade in elephant ivory from those four populations. The sales took place in November 
2008, and the ivory reached its destinations in January 2009.  

                                                      
4 The ivory dynasty: A report on the soaring demand for elephant and mammoth ivory in southern China. London, 2011. 

CoP16 Doc. 53.1 – p. 6 

barbaralandes
Highlight

barbaralandes
Highlight

barbaralandes
Highlight

barbaralandes
Highlight

barbaralandes
Line

barbaralandes
Highlight

barbaralandes
Highlight

barbaralandes
Highlight

barbaralandes
Highlight

barbaralandes
Line

barbaralandes
Typewritten Text
Ivory Sales



28. As part of the MIKE analysis, the change in the PIKE trend associated with each of the years from 2002 to 
2011 (i.e. the statistical effect of each year) was investigated through an analysis of deviance. The only two 
statistically significant year effects in the trend were 2005 and 2011, which were the lowest and highest 
points in the trend respectively. PIKE levels began to increase after 2005, and continued to do so up to 
2011. Thus the increase commenced nearly three years before the sale took place, and more than one 
year before the Parties approved the sale and moratorium. If these decisions by the Conference had had 
any significant impact on the trend, it could have been expected that the year they were taken, or the years 
they were implemented, would have been associated with, or followed by, a change in the direction or rate 
of change in the trend. Instead, and except for a transitory decline in 2009, there was no discernible 
change in the rate of change in the trend in the 2005-2011 period. 

29. The MIKE analysis has therefore not found any evidence to suggest that illegal killing of elephants 
increased or decreased as a direct result of the CoP decisions. If the decisions had any effect on poaching 
levels, that effect was not discernible from the available data. The above notwithstanding, it is important to 
note that these decisions represent a single data point in the time since MIKE was established, whereas all 
of the factors formally tested in the MIKE analysis consist of many data points. It is not possible to make 
statistically valid inferences based on a single data point. In order to test for relations between CITES 
decisions relating to the ivory trade and poaching trends, there would need to be several decisions in the 
time series, such as different ivory sales at different points in time. Only then would it be possible to test for 
any temporal associations between CITES decisions and observed trends. 

30. It is also important to note that allowing an ivory sale and simultaneously establishing a moratorium on 
further proposals to allow sales may be expected a priori to have opposite effects on poaching levels. Even 
if there had been a detectable relationship between the timing of these decisions and PIKE trends, it would 
not have been possible to discern which, if any, of the two decisions may have been associated with the 
PIKE trend. For example, some have argued that allowing legal sales would stimulate demand and pave 
the way for increased illegal killing of elephants to provide ivory to launder into the legal market. On the 
other hand, others argued that the moratorium would cause the price of illegal ivory to increase, thus 
providing an incentive for traders to acquire illegal ivory stocks in order to meet demand, at higher profits, 
over the period of the moratorium. Given that the sale and moratorium were approved at the same time, 
and that they were implemented simultaneously, it is not possible to assess the relative merits of these two 
hypotheses from the available data.  

31. In order to assess the effects of policy interventions, such as ivory trade decisions, such interventions 
would need to be unequivocal and made at distinct times. This was not the case with the above sales, 
which had been the subject of CITES discussion since 2002. Any hypothesis of a causal link between legal 
ivory sales and subsequent poaching levels would have to specify the expected direction, duration and 
spatial distribution of any effect, the expected length of any time lags, and the hypothesized causal 
mechanisms linking such sales to poacher behaviour. Well-articulated hypotheses accompanied by well-
designed and implemented policy interventions would effectively constitute quasi-experiments, from which 
the MIKE and ETIS systems would eventually be able to discern any true impact of CITES decisions on 
poaching and possibly learn about causal links.  

Scale of elephant poaching 

32. A method has been developed by Mr Kenneth Burnham, the statistical consultant to the MIKE programme, 
to estimate the proportion of the elephant population illegally killed in any given year at MIKE sites. This 
method, details of which can be found in document SC62 Inf. 1, relies on estimates of natural mortality and 
PIKE. As no reliable estimates of natural mortality are available across MIKE sites, lower and upper 
bounds for natural mortality for forest sites were set at 1 % and 4 % respectively, while for savannah sites 
the values used were 1.5 % and 4.5 % respectively (MIKE TAG, pers. comm.). These figures, together with 
estimated PIKE values from the model, were used to estimate the percentage of the elephant population 
killed annually at reporting MIKE sites, aggregated at the subregional and continental levels, from 2005 to 
2011.  

33. Given the uncertainty surrounding natural mortality rates, the figures shown in Table 1 below are only 
rough estimates and should be interpreted with caution. Nevertheless, they provide the best indication that 
is currently possible of the likely scale of poaching at MIKE sites. Given recent and reliable elephant 
population estimates, the method could also be used to estimate total numbers of elephants killed 
annually. While such population estimates are not available for most sites, making it impossible to give 
absolute figures, the number of elephants being killed annually at African MIKE sites in recent years is 
likely to run into the tens of thousands. If PIKE values and reliable population estimates could be obtained 
for most sites with elephants, along with better estimates of natural mortality at each site, it would be 
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49. The 2012 assessment noted that wildlife authorities are increasingly requiring formalized law enforcement 
and patrol data for reporting within their hierarchy and for adaptive monitoring and management of 
changing situations in the field. Data are collected, usually with MIST or similar system, and can be 
summarized and mapped easily. The assessment also noted that more advanced analyses are 
increasingly valued by protected area wardens and their superiors, including the generation of month-by-
month comparisons. In addition, geographic data are increasingly being seen as important for strategic 
planning of patrol operations as well as for general reporting on human activities and ecological factors. 
Maps and other graphical data appear in internal reports much more often than used to be the case. With 
this, the use of GPS equipment in the field is seen as more important, and is increasingly being adopted for 
regular use by patrols (see Figure 5 below). Nevertheless, it was still common in 2012 for data from GPS 
units to be transcribed by hand, rather than automatically downloaded to computers, with the potential for 
human error that this introduces.  

Figure 5. Use of GPS units by patrols, 2009-2012. The mean frequency of GPS usage, on a scale of 1 to 5 
(always to never), improved from 3.3 in 2009 to 2.16 in 2012. 

 

50. The 2009 assessment showed that, while MIKE data were usually collected and transcribed onto paper 
forms in the field, data typically only reached the national officers when the MIKE Subregional Support 
Officers (SSO) visited the site (57 % of the cases). This situation had improved considerably by 2012, with 
the majority of sites reporting to their national officers on a quarterly basis, and data being sent to the MIKE 
SSOs at regular intervals (see Figure 6 below). 

51. While the 2012 assessment also noted some improvement in other areas, such as the frequency of data 
entry and validation by site officers, it also found continuing shortcomings in aspects such as site and 
national staff turnover and data validation by national officers. In the interest of sustainability, the MIKE 
programme plans to address these continuing challenges by providing training trainers from appropriate 
national and subregional institutions in all aspects of ranger-based monitoring.  

52. It is anticipated that these efforts will not only improve site management, but will also increase the quantity 
and quality of elephant mortality data supplied to the MIKE programme, particularly by elephant range 
States in West Africa and the two Asian subregions. There are doubts about the accuracy of some of the 
data supplied by range States in these subregions, and their reporting rates are generally very poor. 
Although elephant populations in these subregions are comparatively small, their contribution in terms of 
data is crucial to informed decision-making by the CITES Parties.  
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