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When forest - agricultural matrix are managed for multiple ecosystem services it is 

said to enhance human wellbeing. Through our field studies in the Eastern Himalayas in India we 

asked how the tea plantations in Darjeeling could support human wellbeing. We combined 

household interviews with remote sensing and GIS methods. We compared the responses of 116 

respondents from conventional tea plantations, organic tea plantations and organic small tea 

growers. Our interviews revealed that respondents from all three tea management types mostly 

belong to the low-income category because of the number of family members dependent on that 

income, while education levels remain low. However, we found that use and access to the forests 

inside tea plantations partially contributed to their wellbeing. Our study shows that respondents 

derive fuelwood, edible wild vegetables and fruits, manure to grow vegetables and fodder to rear 

livestock from these forests. The assessments further revealed that these forests provision as 

much as 10 different types of edible wild fruits and vegetables and 15 tree species that are used 

by residents for fuelwood and timber. Upon further examination we found that tea plantation 

managers allowed for the maintenance of forest patches by each household across generations to 

support their fuelwood, timber and fodder needs. Given the high value of these forests, we 

additionally assessed the condition of forests inside two tea plantations using Landsat imagery 

and compared 45 randomly sampled NDVI values across 24 years. Our analysis revealed that 

areas in the forests with high NDVI values in 1987 had reduced in 2019 from above 0.5 to 

around 0.3. Although drop in NDVI can be attributed to multiple reasons, the general trend of the 

sampled points towards a lower NDVI value is worrisome. Given that tea systems are still 

managed for the single purpose of tea production, the ability of the system to support multiple 

aspects of people’s wellbeing then solely depends on income through tea. Our study thus 

provides useful insights for better management of such multi-functional forest-agriculture 

systems as an alternate option to ameliorate poverty and support sustainable development.


