
 

POPRC-8/6: Assessment of alternatives to endosulfan  
The Persistent Organic Pollutants Review Committee, 

Recalling decision SC-5/3, by which the Conference of the Parties to the Stockholm 
Convention on Persistent Organic Pollutants amended Annex A to the Convention to list technical 
endosulfan and its related isomers therein, 

Recalling also decision SC-5/4, by which the Conference of the Parties decided to undertake 
the work programme to support the development and deployment of alternatives to endosulfan set out 
in the annex to that decision, 

Having reviewed the information provided in the report on the assessment of chemical 
alternatives to endosulfan,1 the fact sheets on chemical alternatives to endosulfan,2 the evaluation of 
non-chemical alternatives to endosulfan3 and a summary of information on chemical and non-chemical 
alternatives to endosulfan submitted by parties and observers,4 

1. Decides to forward the documents mentioned in the paragraph above to the Conference 
of the Parties for information; 

2. Decides to submit the summary report on the assessment of alternatives to endosulfan 
set out in the annex to the present decision to the Conference of the Parties for consideration at its sixth 
meeting. 

Annex to decision POPRC-8/6  

Summary report on the assessment of alternatives to endosulfan 
A. Introduction 

1. This is a summary report on the assessment of chemical and non-chemical alternatives to 
endosulfan conducted by the Persistent Organic Pollutants Review Committee in accordance with the 
work programme on endosulfan set out in decision SC-5/4.  

2. Chemical alternatives to endosulfan were assessed for persistent organic pollutant 
characteristics and selected information on other hazard endpoints, using experimental data and 
information from quantitative structure-activity relationship (QSAR) models, as available. Information 
on non-chemical alternatives to endosulfan was evaluated using the ecosystem approach to pest 
management of the Food and Agriculture Organization of the United Nations.  

3. A full report on the results of the assessment can be found in document 
UNEP/POPS/POPRC.8/INF/28. In addition, fact sheets on 26 chemical alternatives to endosulfan that 
were subjected to detailed assessment are set out in document UNEP/POPS/POPRC.8/INF/29. The 
evaluation of non-chemical alternatives to endosulfan can be found in document 
UNEP/POPS/POPRC.8/INF/14/Rev.1. 

4. Information provided by parties and observers on the items described in paragraph 1 of the 
annex to decision SC-5/4, such as efficacy and cost effectiveness, is compiled in documents 
UNEP/POPS/POPRC.7/INF/11/Rev.2 and UNEP/POPS/POPRC.8/INF/15.  

B.  Assessment of chemical alternatives to endosulfan  

4. A total of 110 chemical alternatives to endosulfan were assessed.  

5. To prioritize chemicals for assessment, bioaccumulation (B) and persistence (P) (i.e., criteria (c) 
and (b) of Annex D to the Stockholm Convention on Persistent Organic Pollutants) were used. It was 
not possible to identify crops that required high volumes of endosulfan from the information provided 
by parties and observers. Experimental data and information from QSAR models were collected for 
each substance to develop a suitable database for the assessment of persistent organic pollutant 

                                                           
1 UNEP/POPS/POPRC.8/INF/28. 
2 UNEP/POPS/POPRC.8/INF/29. 
3 UNEP/POPS/POPRC.8/INF/14/Rev.1. 
4 UNEP/POPS/POPRC.8/INF/15. 
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characteristics and other hazards. The chemicals were grouped into four screening categories based on 
the cut-off values of persistent organic pollutant characteristics, as listed in the table below. 

Screening category 1: potential persistent organic pollutants  

Cut-offs: Annex D criteria, i.e., bioaccumulation (bioconcentration factor (BCF) >5000) and 
persistence (DT50 for whole water-sediment system >60 days) were applied as a conservative 
approach since no individual values for water or sediment were collected. The substances identified 
in this screening category fulfilled both bioaccumulation and persistence criteria. 

Screening category 2: candidates for further assessment  

Cut-offs: bioaccumulation: BCF >1000; persistence: DT50 soil or whole water-sediment 
system >60 days and/or a PB-score >1 (P-score >0.5). If no data for DT50 and PB-scores were 
available, such substances were regarded as fulfilling the cut-off limits to avoid false negatives. 

Screening category 3: candidates for further assessment with limited data 

Cut-offs: log Kow >3.5 (in absence of an experimental BCF value), DT50 soil or whole water-
sediment system >60 days and/or a PB-score >1 (P-score >0.5). If no data for DT50 and PB-scores 
were available, such substances were regarded as fulfilling the cut-off limits to avoid false negatives. 

Screening category 4: not likely to fulfil the criteria on persistence and bioaccumulation in 
Annex D  

Screening category 4 substances have a BCF <1000 or log Kow <3.5 and a DT50 water-sediment or 
soil <60 days. These substances may, however, still exhibit hazardous characteristics that should be 
assessed by parties before considering such substances to be suitable alternatives. 

 
6. A total of 84 chemicals were found to be not likely to fulfil the criteria of persistence and 
bioaccumulation in Annex D to the Convention (screening category 4 above).  

7. The substances classified under screening categories 1, 2 and 3 above were subjected to further 
assessment of persistent organic pollutant characteristics and other hazard indicators (i.e., toxicity and 
ecotoxicity), as available, using the following criteria: 

(a) Screening category 1: assessment of long-range environmental transport and hazard 
indicators; 

(b) Screening category 2: assessment of all persistent organic pollutant characteristics and 
other hazard indicators; 

(c) Screening category 3: assessment focusing on data gaps for bioaccumulation and 
persistence. If the outcome of the assessment resulted in the substance being reclassified 
under screening category 2, it was subjected to further assessment.  

8. The outcome of the further assessment of the selected chemicals is presented in annex IV to the 
full report. In summary, the alternatives were classified as follows: 

Class 1: substances that the committee considered met all Annex D criteria  

Dicofol 

Class 2: substances that the committee considered might meet all Annex D criteria but 
remained undetermined due to equivocal or insufficient data  

Bifenthrin, chlorpyriphos, flufenoxuron, lufenuron, pyridalyl, pyridaben, chlorfluazuron, tolfenpyrad 
and prothiofos 

Class 3: substances that the committee considered not likely to fulfil the criteria on persistence 
and bioaccumulation in Annex D  

Alpha-cypermethrin, beta-cypermethrin, cypermethrin, cyfluthrin, cyhalothrin, gamma-cyhalothrin, 
lambda-cyhalothrin, deltamethrin, esfenvalerate, etofenprox, fenitrothion, fenvalerate, flucythrinate, 
hexaflumuron, malathion, novaluron, pirimiphos-methyl, propargite, spinetoram, tralomethrin, 
abamectin, acetamiprid, acephate, alanycarb, aldicarb, azinphos-methyl, beta-cyfluthrin, buprofezin, 
carbaryl, carbofuran, carbosulfan, chlorantraniliprole, chromafenozide, clofentezine, chloropicrin, 
clothianidin, cyantraniliprole, cyromazine, diafenthiuron, diazinon, dicrotophos, diflubenzuron, 
dinotefuran, dimethoate, emamectin benzoate, ethion, ethiofencarb, ethiprole, ethoprop, 
ethylthiometon, fenitrothion, fenpropathrin, fipronil, formothion, flonicamid, flubendiamide, 
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furathiocarb, imidacloprid, insecticidal soap (sodium oleate, sorbitan esters of fatty acids), 
isoxathion, quinalphos, lepimectin, methamidophos, methidathion, methomyl, methyl parathion, 
milbemycin a4/milbemycin a3, monocrotophos, methoxyfenozide, naled, napropamide, nitenpyram, 
oxamyl, oxydemeton-methyl, permethrin, pirimicarb, profenofos, phenthoate, phosalone, phosmet, 
phorate, phosphamidon, pymetrozine, pyrethrin, pyriproxyfen, pyridafenthion, indoxacarb, 
fluvalinate, spinosad (spinosyn d), spirodiclofen, spiromesifen, spirotetramat, teflubenzuron, 
terbufos, thiacloprid, trichlorfon, triazophos, triflumuron, thiamethoxam, thiodicarb and 
zeta-cypermethrin 

 
9. It is important to note that the assessment of the persistent organic pollutant characteristics and 
other hazard indicators of each alternative should not be seen as a comprehensive and detailed 
assessment of all available information, since only a limited number of databases have been consulted, 
as indicated in section III of the full report. The fact sheets5 on which the further assessment is based 
provide an analysis on a screening level as to whether or not a substance meets the numerical 
thresholds in Annex D to the Stockholm Convention, but contain no analysis of monitoring data or 
other evidence as provided for in Annex D. Therefore, failure to meet the thresholds should not be 
taken as evidence that the substance is not a persistent organic pollutant. In addition, substances that 
according to this report are not likely to fulfil the criteria on persistence and bioaccumulation in Annex 
D may still exhibit hazardous characteristics that should be assessed by parties and observers before 
considering such substances to be suitable alternatives to endosulfan.  

C.  Evaluation of non-chemical alternatives to endosulfan  

10. The evaluation of non-chemical alternatives to endosulfan consists of two parts in the full 
report. 6 

11. The first part is an evaluation of ecosystem-based approaches to pest management in the listed 
crop-pest complexes. It considers sustainable crop production intensification, organic agriculture and 
community-managed sustainable agriculture. These systems rely on ecosystem management rather than 
external inputs, with the first line of defence against pests being a healthy agroecosystem. They are 
knowledge-intensive and location-specific farming systems based on conservation practices, 
appropriate seed varieties and plant nutrition based on healthy soils, efficient water management and 
the integration of crops, pastures, trees and livestock.  

12. The focus is on managing the agroecosystem to avoid build-up of pests using cultural, 
biological and mechanical methods instead of synthetic materials. Practices include using resistant crop 
varieties that are better adapted to ecosystem-based production than those bred for high-input 
agriculture, crop diversity, crop rotation, intercropping, optimized planting time and weed 
management, conservation of natural enemies and management of crop nutrient levels to reduce insect 
reproduction. Such approaches have resulted in increased or similar yields, greater returns to farmers 
and an improvement in social and environmental indicators.  

13. It is difficult to provide a simple prescription for a particular crop-pest complex in these 
systems as the entire interwoven management process is crucial to protecting crops from pests. Each 
crop-pest complex needs to be looked at within its specific agroecosystem, taking into account many 
aspects including climatic and geographical variables, the presence of natural enemies, the availability 
of biological controls and the structure and function of the particular farm and microclimatic variations 
within it. 

14. The second part provides information on technical interventions related to crop-pest complexes 
available for endosulfan under the Convention to facilitate their introduction, either in an ecosystem 
approach or within chemical-input based agriculture as direct substitutes for endosulfan. These include 
natural plant extracts, attractant lures and traps and biological controls such as pathogens, predators and 
parasitoids. The availability and technical feasibility of these may differ between countries. 

15.  The report gives guidance on technical feasibility, a step-wise approach to shifting to 
ecosystem-based approaches, the need for farmer training and websites providing additional 
information. 

16. The Committee recommends using the information provided on non-chemical alternatives and 
investigating whether under the conditions prevailing in the context of specific agroecosystems and 

                                                           
5 UNEP/POPS/POPRC.8/INF/29.  
6 UNEP/POPS/POPRC.8/INF/14/Rev.1. 
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agricultural practices it can be applied to optimize associated benefits, with due consideration of the 
potential hazards to human health and/or the environment.  

D.  Information gaps  

17. No parties provided information on volumes of endosulfan used for the crop-pest complexes for 
which specific exemptions are available under part VI of Annex A to the Convention. The Committee 
was therefore unable to determine for which crop-pest complexes the highest volumes of endosulfan 
were used and, consequently, was unable to prioritize chemicals for their assessment. The preliminary 
screening assessment was therefore carried out for all 110 substances. 

18. Nine substances assessed in the screening assessment might meet all of the Annex D criteria but 
this remains undetermined due to equivocal or insufficient data. The Conference of the Parties may 
wish to consider whether further work should be undertaken on those nine substances.  

19.  During the further assessment phase, information gaps were found for some hazard indicators in 
the databases consulted. 

20. The information provided by parties and observers, as set out in document 
UNEP/POPS/POPRC.7/INF/11/Rev.2, did not include enough data to enable a comprehensive 
assessment of alternatives related to technical feasibility, costs (including environmental and health 
costs), efficacy, availability and accessibility. 

 

   
 


