
The applicability of traceability systems for CITES medicinal 

plants with a focus on the Greater Mekong countries - A 

Preliminary Assessment 

 

 
 
 
 

Document commissioned by UNCTAD, in consultation with CITES Secretariat 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



  

  

2.1 Background ................................................................................................................................................... 8 

2.2 Aim and scope ............................................................................................................................................... 9 

2.3 Methodology............................................................................................................................................... 10 

  

3.1 Trade in medicinal plants: Introduction ...................................................................................................... 12 

3.2 CITES-listed medicinal plants from the Mekong Subregion ........................................................................ 14 

3.3 Trade in CITES-listed medicinal plants from the Mekong Subregion .......................................................... 14 

3.4 Case-study of a CITES-listed medicinal plant value chain: Gastrodia elata ................................................ 14 

3.4.1 Species name and distribution ............................................................................................................... 14 

3.4.2 Population status, conservation, ex situ production .............................................................................. 15 

3.4.3 Use of Gastrodia elata ............................................................................................................................ 15 

3.4.4 History of Appendix II listing and CITES controls exemptions ................................................................ 16 

3.4.5 International trade: CITES trade data and other sources of information ............................................... 16 

3.4.6 Gastrodia elata value chain, involved stakeholders, existing traceability systems and their benefits .. 19 

3.4.7 Stakeholders’ recommendations on CITES controls, traceability systems and capacity-building needs 21 

3.5 Case-study of a CITES-listed medicinal plant value chain: Aquilaria crassna .............................................. 21 

3.5.1 Species name and distribution ............................................................................................................... 21 

3.5.2 Population status, conservation, ex situ production .............................................................................. 22 

3.5.3 Use of Aquilaria crassna ......................................................................................................................... 23 

3.5.4 History of Appendix II listing and CITES controls exemptions. ............................................................... 24 

3.5.5 International trade: CITES trade data and any other sources of information ........................................ 24 

3.5.6 Aquilaria crassna value chain: stakeholders, existing traceability systems, and their benefits. ............ 28 

3.5.7 Stakeholders’ recommendations on CITES controls and traceability systems and capacity-building 

needs 29 

3.6 Desktop study of a CITES medicinal plant: Dendrobium nobile .................................................................. 31 

3.6.1 Species name and distribution ............................................................................................................... 31 

3.6.2 Population status, conservation, and ex situ production ....................................................................... 32 

3.6.3 Use of Dendrobium nobile ...................................................................................................................... 32 

3.6.4 History of Appendix II listing and CITES controls exemptions ................................................................ 32 

3.6.5 International trade: CITES Trade data on Dendrobium nobile ................................................................ 32 

  

4.1 Introduction ................................................................................................................................................ 36 

4.2 General framework for species of interest to this study (orchids and Aquilaria spps.) .............................. 36 

4.3 The case for finished goods ........................................................................................................................ 37 

4.3.1 Orchids ................................................................................................................................................... 37 

4.3.2 Aquilaria spp. .......................................................................................................................................... 37 

4.4 CITES and Traceability: the beneficiaries .................................................................................................... 38 



  

5.1 Definition of traceability ............................................................................................................................. 39 

5.2 Short summary of supply chain traceability................................................................................................ 39 

5.3 The UN/CEFACT Architectural Modelling Traceability Framework for large scale traceability systems ..... 40 

5.4 Policy Claims and Policy Briefs .................................................................................................................... 42 

5.5 Types of transformation rules ..................................................................................................................... 44 

5.6 Chain of certification type within traceability systems ............................................................................... 45 

5.7 The role of certification schemes in supporting traceability....................................................................... 46 

5.7.1 FairWild Standard ................................................................................................................................... 46 

5.7.2 Union for Ethical BioTrade Standard ...................................................................................................... 49 

5.8 Implementation of public sector traceability systems ................................................................................ 50 

  

6.1 The potential role of traceability in CITES processes .................................................................................. 51 

6.2 Limitations of the use of traceability systems in the trade of medicinal plants ......................................... 51 

6.3 Applying the UN/CEFACT Traceability Framework to medicinal plants ...................................................... 52 

6.4 Auditing the traceability system ................................................................................................................. 60 

6.5 Costs and benefits of the application of the Traceability Framework ........................................................ 64 

6.6 Capacity-building requirements .................................................................................................................. 68 

6.7 Recommendations ...................................................................................................................................... 70 

  

  

  

  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050565
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050565
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050565
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050566
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050566
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050567
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050567
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050568
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050568
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050569
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050569
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050570
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050570
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050571
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050571
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050572
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050572
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050573
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050573
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050574
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050575
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050575
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050576
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050576
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050577
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050578
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050578
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050579
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050580
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050581
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050582
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050583
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050584
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050585
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050586
file:///C:/Users/Andrew/Dropbox/Medicinal%20plants/Produced%20documents/Draft%20-%20Medicinal%20Traceability/Traceability%20of%20medicinal%20plants%20V20160920a.docx%23_Toc462050587


 

 

 

 

 

 

 

 

 





1 Executive summary 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



2 Introduction 

2.1 Background 



Table 2-1 Countries considered in this study 

 

 

 

 

2.2 Aim and scope 
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2.3 Methodology 



 

 

 

  

  



3 The market chain 

3.1 Trade in medicinal plants: Introduction 

Figure 3-1 Simplified trade chain for Schisandra sphenanthera in Pingwu County and Chengdu, Sichuan, China (Numbers 
indicate purchase/sale price in CNY/kg in 2009. He Hua Chi market is in Chengdu), adapted from Guo, Liu & Kanari 2012



 

Figure 3-2 Simplified trade chain for FairWild-certified Dandelion root Taraxacum officinale sourced from Poland. Src: 
TRAFFIC (based on stakeholder interviews). 



3.2 CITES-listed medicinal plants from the Mekong Subregion 

3.3 Trade in CITES-listed medicinal plants from the Mekong Subregion 

3.4 Case-study of a CITES-listed medicinal plant value chain: Gastrodia 
elata 

3.4.1 Species name and distribution  

https://en.wikipedia.org/wiki/Orchidaceae


3.4.2 Population status, conservation, ex situ production 

3.4.3 Use of Gastrodia elata 

 

 

 

 

 

 

http://www.iucnredlist.org/static/categories_criteria_3_1


3.4.4 History of Appendix II listing and CITES controls exemptions 

 

 

 

3.4.5 International trade: CITES trade data and other sources of 
information 

3.4.5.1 CITES trade data analysis 

 

 

 

 

 

 

 



Figure 3-3 Commercial exports of G. elata from China in tonnes, 2005-2014, by 
commodity type. Source: CITES Trade Database 



Figure 3-4 Commercial exports of G. elata from China in tonnes, 2005-2014, by principal commodity type. Src: 
CITES Trade Database 



3.4.5.2 CITES trade data analysis 

3.4.6 Gastrodia elata value chain, involved stakeholders, existing 
traceability systems and their benefits 

Figure 3-5 The typical G. elata trade chain from the production area to export (Adapted from 
Zhang, Y. (2016) in litt). 



The Nepalese experience: 



3.4.7 Stakeholders’ recommendations on CITES controls, traceability 
systems and capacity-building needs 

 

 

 

3.5 Case-study of a CITES-listed medicinal plant value chain: Aquilaria 
crassna 

3.5.1 Species name and distribution  



3.5.2 Population status, conservation, ex situ production 

Table 3-1 Known agarwood populations (all species) in selected Greater Mekong 
countries (adapted from UNODC 2016, based on ITTO data). 



3.5.3 Use of Aquilaria crassna 

 

 

 

 

 

 

 

 



3.5.4 History of Appendix II listing and CITES controls exemptions. 

3.5.5 International trade: CITES trade data and any other sources of 
information 

3.5.5.1 CITES trade data analysis 

Summary and highlights for Aquilaria crassna trade 2005-2014: 

 100% exports of this species are from the Mekong Subregion 

 >95% trade was for commercial purposes 

 >99% exports and 75% re-exports were reportedly derived from artificially propagated 
specimens 

 >3 million live specimens were exported from Thailand and Vietnam, destined mainly for 
Indonesia, China, Lao PDR and Myanmar 

 powder (926 tonnes), sawn wood (308 tonnes), chips (254 tonnes) and logs (46 tonnes) were 
the main commodities in trade by weight 

 for powder and chips, Thailand and Vietnam were the principal exporters, and Taiwan, 
Province of China, Saudi Arabia, Malaysia, China and United Arab Emirates (UAE) the 
principal importers 

 for sawn wood/logs, Thailand was the principal exporter, and Taiwan, Province of China, 
mainland China and Saudi Arabia the principal importers  

 there were no reported exports of Aquilaria crassna from Lao PDR but it was reported as 
source country in several import and re-export records 



Guidelines for the preparation and submission of CITES annual reports: 
https://cites.org/eng/notif/2011/E019A.pdf

https://cites.org/eng/notif/2011/E019A.pdf


Figure 3-6 Destinations of commercial exports of live Aquilaria crassna from Vietnam and Thailand, 
2005-2014. Src: CITES Trade Database 



3.5.5.2 Other trade data 

Figure 3-7 Commercial exports of the main commodities of Aquilaria crassna from the Mekong Subregion in tonnes, 
2005-2014. Src: CITES Trade Database 



3.5.6 Aquilaria crassna value chain: stakeholders, existing traceability 
systems, and their benefits. 

Figure 3-8 Destinations of commercial exports of a) sawn wood and logs and b) powder and chips of Aquilaria crassna 
from the Mekong Subregion, tonnes, 2005-2014. Src: CITES Trade Database 

Figure 3-9 Generic value chain identified by the Lao PDR study is as follows (adapted from Jensen 2012) 



.

)

3.5.7 Stakeholders’ recommendations on CITES controls and traceability 
systems and capacity-building needs 





 

 

 

 

 

 

 

 

 

 

3.6 Desktop study of a CITES medicinal plant: Dendrobium nobile 

3.6.1 Species name and distribution 

http://www.theplantlist.org/tpl1.1/record/kew-31293


石斛 石斛兰

3.6.2 Population status, conservation, and ex situ production 

3.6.3 Use of Dendrobium nobile 

3.6.4 History of Appendix II listing and CITES controls exemptions 

 

 

 

3.6.5 International trade: CITES Trade data on Dendrobium nobile 

3.6.5.1 CITES trade data analysis 

Summary for Dendrobium nobile reported trade between 2005 and 2014: 

 ~26% exports of this species are from the Greater Mekong Subregion, of those over 88% of the 

http://www.theplantlist.org/tpl1.1/record/tro-50052232
http://dictionary.sensagent.com/Chinese_language/en-en/
http://en.wiktionary.org/wiki/%E7%9F%B3
http://en.wiktionary.org/wiki/%E7%9F%B3
http://dictionary.sensagent.com/Chinese_language/en-en/
http://en.wiktionary.org/wiki/%E7%9F%B3
http://en.wiktionary.org/wiki/%E7%9F%B3
http://en.wiktionary.org/wiki/%E5%85%B0


exports are from China 

 99.78% of trade was for commercial purposes 

 live, roots and dried plants make up 97% of all trade by weight (~26.54 tonnes: excluding live) 

 Singapore was the main destination (97%) followed by Republic of Korea (2.33%). Both these 
destinations were the recipients of 2 large orders in 2009 and 2013 as is shown in .   

 data suggests that reporting practices are inconsistent though live plants and stems have been 
the predominant items recorded and exported with ad hoc sales of derivatives, dried plants and 
roots recorded up until 2008.  
 

 

Table 3-2 Cumulative data from 2006 to 2104 for Export/Import comparison of product type and export countries: CITES 
trade database 



Figure 3-11 Dendrobium nobile exports 2005-14: 2009 and 2013 spikes in trade. Src: CITES Trade Database  

Figure 3-10 Dendrobium nobile exports excluding years 2009 and 2013. Src: CITES Trade Database 

Figure 3-12 Importing nations of Dendrobium nobile from the Mekong Subregion. Src: CITES Trade Database





4 Short review of CITES regulatory framework 

4.1 Introduction 

 

 

4.2 General framework for species of interest to this study (orchids and 
Aquilaria spps.) 



4.3 The case for finished goods 

4.3.1 Orchids 

 

 

 

 

 

 

 

 

4.3.2 Aquilaria spp. 

 

 

 

 

 

 



4.4 CITES and Traceability: the beneficiaries 



5 Existing traceability systems 

5.1 Definition of traceability 

5.2 Short summary of supply chain traceability 



5.3 The UN/CEFACT Architectural Modelling Traceability Framework for 
large scale traceability systems 

Figure 5-1 Typical CTEs with their most common KDEs Source: own. 



Figure 5-2 The three layered approach to large scale traceability systems – adapted for the UNECE architectural model 
approach; Src: (Lehr 2015a)



5.4 Policy Claims and Policy Briefs 



 

 

Figure 5-3 Process of stakeholder engagement. Src: Own. 



5.5 Types of transformation rules 

Figure 5-4 Types of transformation rules for traceability systems Src: own.



5.6 Chain of certification type within traceability systems 

Figure 5-5 Schematic representation of Halal certification Src: own.



5.7 The role of certification schemes in supporting traceability 

5.7.1 FairWild Standard 

5.7.1.1 The FairWild Standard and Traceability 

 

 

 

 

 

 

 

 



Figure 5-6 A model chain of custody for FairWild (FairWild Foundation) 



 

 

 

 

 

 

 

5.7.1.2 FairWild Implementations 



5.7.2 Union for Ethical BioTrade Standard 

5.7.2.1 Union for Ethical BioTrade and Traceability 

 

 

 

 



 

 

5.8 Implementation of public sector traceability systems 

 

 

 

Figure 5-7 Process of implementation of public sector traceability systems. Src: UN ECE. 



6 Traceability for CITES-listed medicinal plants 

6.1 The potential role of traceability in CITES processes 
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6.2 Limitations of the use of traceability systems in the trade of 
medicinal plants 



6.3 Applying the UN/CEFACT Traceability Framework to medicinal plants 

Figure 6-1 Breaking up the global supply chain. Src: own.







Table 6-1 Summary of the application of the UN/CEFACT Traceability Framework to CITES-listed medicinal plants. Src: own. 
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6.4 Auditing the traceability system 
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Table 6-2 List of administrative units of relevant CITES Authorities in countries of the Mekong Subregion; Src: CITES 
website 
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6.5 Costs and benefits of the application of the Traceability Framework 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 







6.6 Capacity-building requirements 

 

 

Figure 6-4 Short analysis of strengths, weaknesses, opportunities and threats (SWOT). Src: own. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6-4 A Capacity Building Requirements Table (CART) 
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6.7 Recommendations 
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Table 9-1. CITES-listed medicinal plants from the Mekong Subregion 
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Table 10-1 Reported Exports of CITES-listed medicinal plants from the Mekong Subregion, 2005-2014. Src: CITES Trade Database. 
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