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- Is there any long-term effects of high temperatures during pregnancy on later

outcomes for Chinese adults?

- What’s the possible channels behind the effects of high temperatures?

Research Question

- A one standard deviation increase in high-temperature days (35.94 days) in utero 

（Table 1）

- Lowers the average years of schooling by 0.56 years (13.46% s.d.)

- Shifts up the probability of being illiterate by 6.47 percentage points

- Decreases the average word-test score by 17.25% standard deviation

- Lowers the average height by 0.85 cm (11.07% s.d.)

- Increases the risk of growing into a lower tail height (bottom decile) by 

5.75 percentage points

- The impacts are concentrated in the first and second trimesters. 

- No effects for urban-born individuals

Main Results

- Different thresholds for high temperature day definitions (Figure 1)

- The coefficients become larger with increasing thresholds

- The results are robust for different thresholds

- Placebo test: high temperatures during nine months before conception have no 

effects

- S.E. calculation: the results are robust to various level of clustering for standard 

errors: 1) county clusters 2) province clusters (bootstrap) 3) Two-way clusters 

(county and year)  4) Spatial Clusters (Hsiang 2010)

- Balance Check: high-temperature days are not associated with the observable 

characteristics conditional on the sets of fixed effect. All coefficients of high-

temperature days are neither economically nor statistically significant

Robustness Checks

- Hot weather during pregnancy not only triggers adverse birth outcomes, but has 

persistent and profound effects in later life

- The impacts are concentrated in the first and second trimesters

- The income effects are one important channel through which high temperatures 

during pregnancy affect birth weight and further adult outcomes

Conclusions

Data
- Individual Data: 2010 China Family Panel Studies (CFPS)

- 141 counties across 25 provinces;  Standarised test score

- Restricting to rural born adult individuals in main results

- 9022 observations in main regressions

- Weather Data: China Meterological Administration and NOAA

- 1509 weather stations across China

- Taking average of all the weather stations within 80km and that do not vary in 

elevation by more than 200 meters

- High temperature: daily maximum temperature higher than 85 ◦F (30 ◦C)

- Income Effects: high temperatures may cause damage to crop yields which 

determine family resources in rural areas

- The higher the proportion of heat-tolerant crops (C4) , the less adverse effects 

of high temperatures (Table 2)

- When the proportion reaches about 30%, the adverse effects of hot weather 

during pregnancy are muted

Mechanism

- Underemphasized cost of global warming

- Especially important for developing countries, such as China

- Providing the first evidence for the long-term persistent effects of high-

temperatures during the prenatal period on adult outcomes, along with two 

working papers by Carrillo et al. (2015) and Isen et al. (2017)

Motivation

Identification Strategy
- We exploit the random deviation in high temperatures during pregnancy for a given 

county from it’s year-month average level. 

- Include three sets of two-way fixed effects

- Include low temperature days and precipitation as weather control (Wicmy)

- Include basic demographic variables (Xi) such as gender, parents’ education, 

parental age at delivery, birth order, and number of siblings

(a) Schooling Years                                                      (b) Word-test Scores          (c) Height

- Temperatures after birth: 

- High-temperature days during nine months after birth are negatively but not 

statistically significantly associated with any adult outcomes

- Cold weather in nine months after birth statistically significantly affects 

educational attainment (consistent with Deschenes and Moretti (2009))

- Heterogeneity: No significant heterogeneous effects across parents with different 

education levels
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