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Abstract

This study examines the effects of political regimes on technology diffusion, using data

from a sample of 104 technologies from 137 countries between 1901 and 2000. We find that

democracy is positively associated with the diffusion of health and agriculture-related tech-

nologies. Furthermore, the diffusion of infrastructure, general, and other sector-specific

technologies are not influenced by political regimes.
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1 Introduction

Productivity growth is important for long-term economic growth, and technology diffusion is

one of its key drivers. Many studies examine the determinants of technology diffusion, focus-

ing on factors such as human capital, trade openness, and political regimes (e.g., Benhabib

and Spiegel, 2005; Acemoglu et al., 2006; Comin and Hobjin, 2009; Cervellati et al., 2018).

These studies mainly use different levels of technology diffusion simultaneously. Given that

technology diffusion can be different by industry or technology type, an exploration of its

determinants by technology type can provide more insightful implications.

Therefore, focusing on the role of political regimes, this study provides an empirical

analysis of the determinants of technology diffusion by considering three different technol-

ogy types: welfare technologies (related to health); economy-wide technologies (related to

infrastructure—including telecommunications and transportation—and general technologies);

and sector-specific technologies (related to agriculture, steel, and finance). Our estimation

results indicate that a democracy is positively associated with the diffusion of health and

agriculture-related technologies. Furthermore, we find that political regimes do not affect the

diffusion of infrastructure-related, general, and other sector-specific technologies.

2 Estimation methodology and data

To examine the effects of political regimes on technology diffusion, we use the following equa-

tion.

ln (yijt) = βRegimeit + γ
′Xit + Φijt + εijt.

yijt is the adoption of technology i in the country j in year t. Regime represents political

regimes. Φijt is fixed effects, and ε is an error term. X is both a constant and a set of control

variables, such as the natural logarithms of GDP per capita and population. The dependent

variable is the technology diffusion measures taken from Comin and Hobijn’s (2004) Cross-

country Historical Adoption of Technology (CHAT) dataset. The technologies used in our

estimation are welfare-related technologies (i.e., health), economy-wide-related technologies

such as infrastructure (i.e., telecommunications and transportation) and general technologies,

and sector-specific technologies (e.g., agriculture, steel, and finance). An estimation using all

these technologies has also been provided for comparison. Our sample includes 104 technolo-

gies from 137 countries between 1901 and 2000. Fixed effects control is employed to capture

different paths of technology diffusion. Following Comin and Hobijn (2009) and Cervellati et

al. (2018), we include both country fixed effects and technology × year fixed effects. Several

democracy indices are used for robustness checks, and our main measure is the polity2 vari-

able in the Polity IV dataset (Marshall et al., 2019), which ranges from –10 (dictatorship) to

10 (democracy). We also employ different types of democracy and dictatorship regimes: par-
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liamentary, mixed (semi-presidential), and presidential democracy; and civilian, military, and

royal dictatorship (Cheibub et al., 2010). The detailed sources, definitions, and descriptive

statistics of each variable are provided in the online appendix.

3 Empirical results

Table 1 shows the estimation results of the effects of democracy on technology diffusion.

The polity2 variable is used as a democracy measure. In column (1), democracy has a non-

significant impact on technology diffusion for all available technologies. In more democratic

countries, where property rights are likely to be protected and educational levels are likely

to be high, innovations and technologies are likely to spread. On the other hand, in more

dictatorial countries, technology development is often a national strategy, and huge national

projects for research and development (R&D) may be implemented. As a result, if all available

technologies are considered, political regimes might not matter for technology diffusion.

In column (2), the diffusion of welfare- (i.e., health-) related technology is positively as-

sociated with a higher level of democracy. In more democratic countries, the government

provides the vulnerable population with public goods, and as a result, health technologies

proliferate. This result is consistent with those of previous studies (Kotera and Okada, 2017;

Okada, 2018).

In columns (3) and (4), the associations of democracy with infrastructure-related and

general technologies are not statistically significant. These economy-wide technologies are the

basis for other technologies. They can be strategic for the economic, political, and military

sectors, which are generally highly prioritized in democratic countries, regardless of the level

of democracy. For instance, it has been observed that internet technology is well-developed

in democratic countries like the United States and the European countries, as well as in

authoritarian countries such as China, where it is possibly used as a tool by the government

to monitor people.

Column (5) indicates that democracy significantly promotes agriculture-related technology

diffusion. Dictatorial regimes might implement urban-biased policies for political purposes.

For example, the Chinese government has maintained low levels of government expenditure on

agriculture (Yang and Fang, 2003). Columns (6) and (7) suggest that democracy’s relation-

ships with the steel and financial sector technologies are not statistically significant. In the

case of infrastructure-related and general technologies in columns (3) and (4), these can be

strategic for the economic, political, and military sectors. Therefore, political regimes might

not matter for their diffusion.

As robustness checks, we conduct the same regression analyses using two additional democ-

racy measures, namely the democracy-dictatorship (DD) index by Cheibub et al. (2010) and

electoral democracy measure in Variety of Democracy by Coppedge et al. (2019). The results
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are similar to those in Table 1.1

[Table 1 here]

Table 2 shows the results on the effects of different types of democracy and dictatorship

on technology diffusion. Based on data availability, we use data from 1946 to 2000. Panel A

reports the results of our investigation of the three types of democracy, considering dictator-

ship as a reference group. In column (2) of Panel A, health technology diffusion is positively

associated with parliamentary and mixed democracies, whereas it is not in the case of presi-

dential democracy. This result can be explained by the fact that a parliamentary democracy

has more redistributive policies than a presidential democracy (Persson and Tabellini, 2003).

In Panel B of Table 2, we report the effects of the three types of dictatorship regimes,

considering democracy as a reference group. In column (1), where all technologies are con-

sidered, technology diffusion is negatively related to a military dictatorship. Because military

regimes tend to be short-lived among dictatorships (Geddes, 1999), political leaders in mili-

tary regimes are unlikely or have lower incentives to invest in developing new technology. In

column (2), health-related technology is negatively associated with all types of dictatorships.

Political rulers in dictatorial countries might not put efforts on progressive redistribution, and

health expenditure is often relatively low in such countries. In column (6), steel technology

diffusion seems to be observed in civilian and royal dictatorships, since steel industries are

often national strategies for such countries.

[Table 2 here]

4 Conclusion

This study investigates whether political regimes matter for technology diffusion, using data

from 104 technologies from 137 countries for the period between 1901 and 2000. Our es-

timation results highlight the important role of democracy in the diffusion of health- and

agriculture-related technologies. On the contrary, political regimes are unlikely to matter for

the diffusion of infrastructure, general, and other sector-specific technologies.
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Table 1: Effects of democracy on technology diffusion.

(1) (2) (3) (4) (5) (6) (7)
All Health Infrastructure General Agriculture Steel Finance

Democracy 0.002 0.018*** -0.003 0.001 0.008** -0.002 0.167
(0.003) (0.007) (0.003) (0.006) (0.004) (0.008) (0.124)

GDP per capita (log) 0.562*** 0.038 0.655*** 0.894*** 0.252* 1.155*** 0.169
(0.089) (0.178) (0.087) (0.131) (0.146) (0.242) (0.749)

Population (log) 1.091*** 1.273*** 1.022*** 1.291*** 1.073*** 1.734*** -0.786
(0.109) (0.280) (0.104) (0.155) (0.152) (0.483) (0.908)

Fixed effects
Country Yes Yes Yes Yes Yes Yes Yes
Technology × Year Yes Yes Yes Yes Yes Yes Yes
Adjusted R2 0.922 0.965 0.845 0.984 0.936 0.805 0.954
Countries 134 134 134 134 134 86 40
Observations 137,955 12,679 78,880 7,609 23,025 4,508 1,302

Notes: The dependent variable is the natural logarithm of technology adoption. The numbers in parentheses are robust standard
errors clustered at the country level. The asterisks ***, **, and * indicate the 1%, 5%, and 10% significance levels, respectively.
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Table 2: Effects of different types of democracy and dictatorship on technology diffusion.

(1) (2) (3) (4) (5) (6) (7)
All Health Infrastructure General Agriculture Steel Finance

Panel A: Democracy
Parliamentary democracy 0.064 0.483*** -0.008 0.036 0.231** -0.158 -1.197***

(0.079) (0.149) (0.090) (0.155) (0.101) (0.129) (0.095)
Mixed democracy -0.059 0.242** -0.088 -0.009 0.036 -0.267

(0.063) (0.093) (0.087) (0.127) (0.082) (0.163)
Presidential democracy 0.083 -0.015 0.073 0.163** 0.147* 0.091 0.215

(0.057) (0.077) (0.060) (0.078) (0.086) (0.154) (0.128)

Panel B: Dictatorship
Civilian dictatorship -0.004 -0.234** 0.019 -0.013 -0.147*** 0.274**

(0.048) (0.090) (0.063) (0.089) (0.056) (0.115)
Military dictatorship -0.078* -0.190* -0.045 -0.137* -0.145** -0.021 -0.180

(0.040) (0.113) (0.047) (0.070) (0.060) (0.114) (0.127)
Royal dictatorship -0.156 -0.365*** -0.233** -0.361 -0.505*** 0.589**

(0.101) (0.111) (0.113) (0.275) (0.116) (0.276)
Fixed effects
Country Yes Yes Yes Yes Yes Yes Yes
Technology × Year Yes Yes Yes Yes Yes Yes Yes
Countries 136 136 136 136 136 88 42
Observations 128,857 13,314 67,838 7,188 24,114 4,854 1,388

Notes: The dependent variable is the natural logarithm of technology adoption. In both panels A and B, we include GDP per capita
and population as in Table 1. The numbers in parentheses are robust standard errors clustered at the country level. The asterisks
***, **, and * indicate the 1%, 5%, and 10% significance levels, respectively.
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