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Figure 4: The permutation distribution of effects of China vs the control units
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Abstract

In 1978, China implemented a set of liberalization reforms which 

decollectivized the economy, allowed for private property, and opened the 

country to foreign competition. Over the following 4 decades China oversaw 

the greatest exodus from poverty in human history. This study investigates 

whether China’s Four Modernizations, a pervasive set of reforms which opened 

the Chinese economy to the world economy, provided the basis for private 

property, and created free enterprise in China, caused the ensuing growth in 

Chinese GDP per Capita. I investigate this question by implementing the 

Synthetic Control Method and find that the Four Modernizations had a 

significant positive effect on Chinese GDP per capita. 

•I estimate the effects of China’s Four Modernizations on GDP per capita

•The findings suggest that China benefitted from private property rights and po-market 

governance

•Developing countries should consider these implications when seeking to raise the 

standards of living of their own citizens

Conclusions:

• The veracity of the synthetic control estimate is based on the degree of

similarity between China and Synthetic China before 1978

• The causal effects of the Four Modernizations can be seen in the

difference between China and Synthetic China after 1978

Table 1: Predictor and Outcome variables and sources

Name Definition Source

GDP per capita GDP per capita at 2010 USD World Bank (2021) 

Industry Share (%) The percent of GDP provided by industry and construction World Bank (2021) 

GDP per capita growth Percent change in GDP per capita PWT 10.0 (2021)

Relative Population Standardized population PWT 10.0 (2021)

Population Growth Percent change in population PWT 10.0 (2021)

Human Capital An index of years of schooling and returns from schooling PWT 10.0 (2021)

Capital Stock Standardized capital stock PWT 10.0 (2021)

Exchange Rate Exchange rate: national currency/USD PWT 10.0 (2021)

Relative Price Level Standardized price level of consumer goods PWT 10.0 (2021)

Inflation Rate Percent change in price level of consumer goods PWT 10.0 (2021)

Consumption Share Percentage share of consumption-side GDP PWT 10.0 (2021)

Openness Percentage of GDP from exports and imports PWT 10.0 (2021)

Polity2

An index reflecting democratic (+10) to autocratic (-10) 

governance Polity V (2020)

Figure 1: Trends in GDP per capita China vs Synthetic China

Figure 3: Plots GDP per capita: synthetic China and placebo countries

•China implemented a set of policies known as the Four Modernizations in 1978

•The policies pushed market-oriented policies in the sectors of agriculture, industry, 

science and technology, and defense

•Following the acceptance of these policies, China’s GDP doubled every 8 years 

and over 800 million people were lifted from abject poverty (Oswin et al. 2019)

•Is the Chinese economic miracle observed over the last four decades the result of 

these liberalizing reforms? Or was China bound to achieve its economic success 

even if those reforms were never implemented?

Method and Analysis:
• The analysis is conducted using the Synthetic Control Method

• I construct a counterfactual China’s GDP per capita if China had not implemented the 

Four Modernizations

• Synthetic China is a weighted average of 68 comparison units

• The comparison units match China’s characteristics in 13 predictor variables (Table 1)

• Following Abadie (2020), the vector of predictors variables as the vector k and the 

number of units as j with j1 representing China and J + 1 representing the comparison 

units

• The matrix X1 contains the pretreatment variables for China and X0 contains the 

pretreatment variables for the comparison units

• A vector V representing the relative importance of each predictor variable in estimating 

GDP per capita in China and a matrix W reflecting the weights given to each 

comparison unit

• V and W minimize the Root Mean Prediction Error in:
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• W and V are constrained to be positive and sum to one to eliminate extrapolation bias

• Using Rubin’s (1974) method for estimating causal effects, the effect (τ ̂) of the effect 

of the Four Modernizations is equal to the GDP per capita of China having undergone 

the treatment (Υ1t) minus the GDP per capita of the synthetic China

• Each unit in the donor pool is assigned the treatment estimated for China’s Four 

Modernizations (Figure 3)

• After removing units with pre-treatment MSPE scores significantly higher than 

China’s, a permutation distribution of the resulting Post-MSPE/Pre-MSPE ratios is 

constructed including China (Figure 4)

Results:

• I find a statistically significant effect for the Four Modernizations (p = .071)

• China’s GDP per capita is estimated to have been 285% greater between 1978 and 

2000 due to the Four Modernizations 

• China’s level of GDP per capita was comparable to Burundi, India, and Mali in 

1977, but comparable to nations like the Philippines, Indonesia, and Bolivia in 2000


