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Instrumental climate data

• High resolution gridded climate data (CRU TS v4.02 )

• Construct measure of anomaly around seasons
• Dry season 1 (January – February)

• Wet season 1 (March – July)

• Dry season 2 (August – September)

• Wet season 2 (October – December)

• All six villages fall in the same 0.5 by 0.5 degree grid

• Interpolated from 14 weather stations 

• Construct anomaly measures for 2015, 2016 and 2017



Climate anomalies

𝑎𝑖,𝑡 =
𝑋𝑖,𝑡− 𝜇𝑖

𝜎𝑖
(1)

, where 𝑎𝑖,𝑡 indicates whether there has been a seasonal rainfall 
anomaly in village 𝑖 during period 𝑡. 𝑋𝑖,𝑡 is rainfall in village 𝑖 during 
period 𝑡, 𝜇𝑖 represents the mean of average rainfall over a period of 30 
years in village 𝑖, and 𝜎𝑖 is the standard deviation over a period of 30 
years in village 𝑖.
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What is the marginal effect of TEK?

Sign 1. Batang Oroo’

*Shows a direction of the 

path where the message 

maker walked

Sign 2. Kayeu Kua
*Denotes a message from 

the maker that he is a 

Penan and a friend.

Sign 3. Bara Kekat Usah
*The number of leaves indicates the 

number of people travelling in the group.

Sign 4. Lipi Lau
*A message from the sign 

maker to others that he is 

hungry.

Sign 5. Bara Bua
*A sign indicating the 

presence of fruit trees.
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Sign 6. Babui Mago
*A sign indicating the presence 

of wild boar.

Sign 7. Bo
*A message from the sign maker to 

others that he is going to the river.

Sign 8. Pengapayi
*A message from the sign 

maker that he will make 

temporary accommodation 

to stay the night.

Sign 9. Serata
*A sign indicating the direction 

that the sign maker is headed.

Sign 10. Selikang
*Indicates that a dead-end 

is up ahead



What is the marginal effect of TEK?

𝑐𝑖,𝑠 = 𝛼0 + 𝛽1𝑇𝑖 + 𝑋𝑖
′Φ+ 𝑉𝑖 + 𝜖𝑖 (2)

, where 𝑐𝑖,𝑠 is a count variable that represents the number of times an 
individual’s perceptions of climate anomalies in season 𝑠 aligns with 
the instrumental climate data. 𝑇𝑖 represents our measure of traditional 
ecological knowledge (on a scale of 0-10). 𝑋𝑖

′ is a vector of individual-
level variables, including: age, gender, education, livelihood strategy, 
knowledge of climate change, salience, and an asset index. 𝑉𝑖 is a 
categorical variable denoting which village individual 𝑖 is located in and 
captures village-level differences. 
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Findings

• Are perceptions of climate anomalies homogenous?
• Substantial variation in terms of occurrence and magnitude

• Are perceptions accurate?
• Notwithstanding the limitations of our measure of ‘accuracy’; not really

• Accuracy of perception and TEK
• Weak evidence; small effect



Research and Policy Implications

• Study limitations

• Future research:
• Highlights the importance of better understanding perception formation

• Policy implications:
• Suggest caution in advancing adaptation strategies overly premised on TEK
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