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Abstract
This paper explores the potential causal relationship between political orientation and education investment by using
panel data from 21 OECD countries from 1970 to 2020 and utilizing estimators that address endogeneity (i.e. 2SLS,
System GMM, and Lewbel 2SLS). In particular, using communist influence as a physical instrument for political
orientation, we find a positive impact of the right political orientation on education investment, and the impact of the
left orientation is negative. The positive impact from the right orientation is also stronger than the negative impact
from the left. Moreover, these core results are robust to alternative measures of political orientation and education
investment, alternative estimators that address endogeneity, and the moderation effect of innovation.
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Introduction

In Organization for Economic Cooperation and Development (OECD) countries, education
investments and outcomes are increasingly focused on by governments in terms of providing
incentives for greater efficiency in schooling and transferring resources to respond to rising demands1

As education has long been recognized as a prerequisite for economic growth around the world, it
improves economic development by increasing skills,2 stimulating innovation,3 establishing an
environment for more efficient governance4 and mitigating inequality between social classes.5

Therefore, identifying the potential factors and mechanisms that influence investment in education
is imperative. Previous studies have focused on the impact of separate factors on education investment.
For example, tax revenue implies the total available funds for government expenditure, which could
further affect public investment in education6; technological innovation and industrial structure
upgrades raise the demand for human capital,7 which in turn forces government expenditure on
education development. However, evidence of how the policy environment itself determines education
policies remains limited. For OECD countries, policy decision-making, including education
investment, is fundamentally based on the political ideology of the ruling parties in the context of
democratic political regimes.8 To fill the gap in the literature, this paper aims to investigate the impact
of political orientation on education investment.

© The Author(s), 2024. Published by Cambridge University Press on behalf of Vinod K. Aggarwal. This is an Open Access article, distributed under
the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives licence (http://creativecommons.org/licenses/by-nc-nd/4.0/), which
permits non-commercial re-use, distribution, and reproduction in any medium, provided that no alterations are made and the original article is
properly cited. The written permission of Cambridge University Press must be obtained prior to any commercial use and/or adaptation of the article.

1OECD (2022).
2Habibi and Zabardast (2020); Marquez-Ramos and Mourelle (2019).
3Edquist (2019); Gundry et al. (2014).
4Ariu et al. (2016); Sahnoun and Abdennadher (2022).
5Abdullah et al. (2015); Arshed et al. (2018, 2019); Coady and Dizioli (2018).
6Ángeles Castro and Ramírez Camarillo (2014).
7Balmaceda (2021); Kottelenberg and Lehrer (2019).
8Wang et al. (2019).

Business and Politics (2024), 1–16
doi:10.1017/bap.2024.2

https://doi.org/10.1017/bap.2024.2 Published online by Cambridge University Press

https://orcid.org/0000-0002-6852-5490
mailto:cong.wang@mq.edu.au
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1017/bap.2024.2
https://doi.org/10.1017/bap.2024.2


In a democratic society, the impact of political orientation on education investment is determined by
the voter base of left- and right-wing parties.9 Previous literature suggests that a government dominated
by a leftist party tends to implement policies that benefit the working class.10 The worker-class-
benefiting ideology makes the leftist ruling government reduce expenditure on providing public goods
and increase transfer payments to labor welfare. As an important public service provided by the
government, public education investment could be decreased by the government ruled by the left party.
On the other hand, the rightist party represents the interests of wealthier classes who have more
willingness to maintain education development.11 The rightist-dominated government, therefore, tends
to reduce social welfare but increase public expenditure, which eventually expands education spending
policy. Due to the incentive of the ruling party to implement policies to maximize its re-election
prospects,12 education investment policy can be explained by political orientation.

Another important mechanism through which political orientation might influence education
investment is that such investment could serve as a strategic tool for cultivating a party’s target
electorate. A key study in this context demonstrates that education tends to shift individuals towards
right-wing ideologies. Specifically, each additional year of education is associated with an
approximately 5–6% increase in right-leaning political views.13 This finding suggests that parties
with differing political orientations may be strategically inclined to adopt distinct educational
investment policies to optimize their electoral success rates. More specifically, left-wing parties may
reduce education funding to maintain allegiance from voters with limited educational attainment, while
right-wing parties may increase such investment to cultivate a more educated voter base, potentially
aligned with their policies.

Attitude to innovation and technology is another channel through which political orientation affects
education investment. Past evidence14 suggested that the adoption of new technology could benefit
capital owners by decreasing human resource inputs. Technological progress potentially transfers the
demanded type of human capital from workers to a professional labor force, such as researchers and
managers. As education is known as a key factor for technological progress, leftist and rightist parties
have different policy preferences on education investment to back up their represented social classes. By
reducing education investment, a leftist government can limit the adoption of new technologies and
therefore decrease the unemployment rate, which is a major goal of the left ideology.15 Conversely, a
rightist government tends to increase expenditure on education to encourage innovative activities. The
promotion of innovation could benefit capital owners by promoting human capital efficiency and
increasing the profitability of firms.16

The current literature about the relationship between political orientation and education investment
exhibits significant variation depending on the political and economic context. Additionally, leftist parties
have often implemented tighter budgets, while rightist parties have increased spending, particularly in
education, to alleviate economic hardships, as observed in Hungary and Poland.17 This pattern is
supported by an analysis of cabinet ideology’s influence on education spending in thirteen post-
Communist democracies between 1989 and 2004. However, the current literature primarily focuses on
specific countries or regions.

Building on the available evidence, this paper attempts to answer two key research questions by
using detailed information about political orientation and associated education investment: (1) can
political orientation explain cross-country differences in education investment; and (2) how leftist and
rightist ideologies affect government policies on education resource development. Examining the

9Aidt (2016); Herwartz and Theilen (2014).
10Alonso and Fonseca (2012); Gingrich and Häusermann (2015); Häusermann et al. (2013).
11Potrafke (2011).
12Bove et al. (2017).
13Meyer (2017).
14Wang et al. (2019).
15Pickering and Rockey (2013); Vivarelli (2014).
16Bjørnskov and Potrafke (2013).
17Tavits and Letki (2009).
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impact of political orientation on education resources is not a trivial task. While attempting to
investigate the impact of political orientation on education resources, the adverse impact of education
on political orientation could result in an endogeneity problem. It may bias estimates of how political
orientation affects education resources. More specifically, differences in education policies can
influence voters’ preferences for political ideology, which further determines their political
orientation.18 For example, voters with lower education are traditionally associated with votes for
left-wing parties.19 However, a recent study also suggested a transformation that higher-educated voters
are currently more inclined to support left-wing parties with more progressive ideologies such as
environmental issues; voters with less education are more inclined to support right-wing parties with
conservative policies.20

The uncertainty of the reverse relationship between the two factors makes it challenging to identify
the impact of political orientation on education resources. To address the endogeneity issue, we
performed instrumental-variable (IV) regressions that used external communist influence as an
exogenous variable to make a causal inference. The political orientation in OECD countries is highly
associated with the far-left ideology of communism. As the foreign communist influence is solely
determined by the communist revolution in other countries,21 IV estimations allow us to capture the
causal impact of political orientation on education resources through the exogenous shock of
communism.

Using a panel sample of 21 OECD countries from 1970 to 2020, our research contributes to the
current literature on the relationship between political orientation and education resources in several
aspects. First, our analysis employed political orientation data from past studies22 that firstly grouped
political ideologies by a binary classification (i.e., left- or right-parties), which allows us to directly
analyze political orientation under the scenario of two-party systems. Compared with previous political
studies that only considered ideological differences, our study presents more straightforward results of
how political orientation affects education resources. Second, we investigated the impact of political
orientation on education resources in terms of both educational inputs and educational outputs. For the
inputs, we considered government expenditure on education, while we also considered measures of
education quality and outcomes by using pupil-teacher ratio and enrollment rate as alternative
explanatory variables. Third, we used foreign communist influence as an instrumental variable (IV), as
well as other techniques including System GMM23 and IV estimators24 to address the endogeneity issue.
Finally, we further explored the possible mechanisms through which political orientation can affect
education by splitting samples based on country differences in technological development (i.e., the
number of researchers).

The rest of the paper is organized as follows. Section “Data” describes the data structure and variable
definition. Section “Empirical strategy” outlines the empirical strategy. Section “Baseline results”
presents the baseline results. Section “Robustness checks” presents results from sensitivity checks, and
Section “Conclusion” concludes.

Data

Our empirical analysis was performed based on unbalanced panel data on political orientation,
education resources, revenue, population ages between 0 and 14, economic structural change, and
external communist influence index for 21 OECD countries from 1970 to 2020. The detailed country
list can be found in Appendix A1. We provide summary statistics and definitions for the key variables
in the estimations in Table 1.

18Alesina et al. (1995); Berliner et al. (2015); Kerrissey (2015); Murillo and Schrank (2005); Tavares (2004).
19Piketty (2021).
20Edo et al. (2019).
21Madsen et al. (2017).
22Gethin et al. (2022).
23Blundell and Bond (1998)
24Lewbel (2012).
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Political orientation

The political orientation data were sourced from Election Results Data from this past study.25 The vote-
results data are manually hand-coded for 21 OECD countries which are also Western democracies. The
database was established based on multiple sources of political attitudes surveys as well as official
election results, including the Manifesto Project Database, Eurobarometer, the European Social Survey,
and the European Election Studies. The data usefully separate political orientation into two major
groups, the “left” and “right,” which allows us to compare election results in two-party systems with
highly fragmented party systems. Parties on the left side of the political spectrum generally implement
expansionary fiscal policies to support the benefits of labor forces.26 The data categorize social
democratic, socialist, communist, green, and their affiliated parties such as Labour in the UK and
Australia, as well as the Democratic Party in the US, as left parties based on party ideology. Parties with
ideas of protecting capital owners by tightening fiscal policies are on the right side of the political
spectrum.27 For example, conservative parties in the UK, the Republican Party in the US, and anti-
immigration parties such as the Danish People’s Party are identified as traditional right-wing parties.

We separately calculated the percentage of left- and right-wing voting (Left and Right) in each
election in each country, which represents the society’s cleavage on political orientation. For a given
country c, we filled in the missing observations between two elections with the previous election result

Table 1. Summary statistics of variables

Variable Obs Mean Std. Dev. Min Max

Education resources

Expenditureeduc (%) 873 5.25 1.16 2.08 8.56

Pupil-teacherpca (%) 552 20.94 4.91 11.97 37.09

Enrollmentpca (%) 933 128.38 32.07 36.92 244.23

Political orientation

Left (%) 1,467 46.77 8.31 27.23 72

Right (%) 1,467 47.49 10.70 10.14 69.60

Dominantleft (dummy) 1,467 0.49 0.50 0 1

Dominantright (dummy) 1,467 0.43 0.49 0 1

Control variables

Revenue (%) 931 32.04 8.00 14.49 51.27

Popage0-14 (%) 719 25.38 4.96 10.43 40.29

Industry (%) 719 61.99 6.45 45.66 80.08

Service (%) 1,210 21.05 4.59 13.22 35.06

Instrumental variable

Communist (%) 1,467 23.34 9.46 9.60 49.19

Notes: Expenditureeduc is the total government expenditure on education (% of GDP). Pupil-teacher is an indicator calculated by taking PCA of
pupil-teacher ratio in each stage. Enrollmentpca is an indicator calculated by taking PCA of enrollment in each stage. Leftmeasures the share (%) of
party orientation on left. Right measures the share (%) of party orientation in right. Dominantleft is a dummy variable that takes value of 1 if left
party was in a dominant position (i.e., share of left-wing was greater than 50%). Dominantright is a dummy variable that takes value of 1 if right-
wing party was in a dominant position (i.e., share of right-wing was greater than 50%). Revenue is the government revenue excluding grants share
of GDP. Popage0-14 is the share (%) of population ages 0–14 in total population. Industry and Service represent the industry and service sector share
of GDP (%), respectively. Communist is the index (%) measures external communist influence in OECD countries.

25Gethin et al. (2022)
26Berliner et al. (2015); Kerrissey (2015); Murillo and Schrank (2005).
27Alesina et al. (1995); Tavares (2004).
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because the election results would have a persistent impact on government policy until the next election
campaign.28 The proportion of left or right-wing voting reflects the social intention of political ideology.
We also extracted two dummy variables that take the value of 1 if the proportion of left- or right-wing
parties is greater than a threshold of 50 percent in an election (Dominantleft and Dominantright), which
indicates a government and its policy is fundamentally dominated by one particular political ideology
during the term.29

Education investment

We collected education data from the World Development Indicators (WDI) by the World Bank. The
education resources were measured in three ways. First, we used the percentage of general government
expenditure on education relative to GDP (Expenditureeduc), where a high percentage of education
expenditure reflects that the government has a higher priority for education resources.30 Second, we
used the pupil-teacher ratio (Pupil-teacherpca) as a measurement of education resource abundance,
which is generated by dividing the number of students by the number of teachers at the same level of
education. A higher pupil-teacher ratio indicates lower-level education resource abundance. In the
education literature,31 the pupil-teacher ratio is also widely used as a predictor of education quality and
student performance. The third measurement is the ratio of school enrollment (Enrollmentpca), which
divides the number of students by the population of the age group corresponding to the same level
of education. The school enrollment rate is widely used as an outcome variable of educational
investment,32 which could eventually determine the level of human capital. For the pupil-teacher ratio
and school enrollment that were recorded at each level of education (i.e., primary, secondary, and
tertiary), we used the first standardized principal component of the three levels of education to combine
the data.

Other explanatory (control) variables

We used the share of government revenue excluding grants in GDP, the share of population ages 0–14
in the total population, as well as the industry and service sectors’ share in the economic structure as
other explanatory variables to control their potential effects on education resources. These control
variables were also obtained from the World Bank’s WDI database.

First, we used the share of government revenue in GDP (Revenue) to control the potential influence
of the government’s economic situation on education expenditure. Previous studies suggest that a
government with a good economic situation generally invests more financial resources in the public
education sector to obtain long-term economic benefits from the growth of human capital.33 The
positive effect of government revenue on education resources is thus expected. Second, we set the ratio
of population ages 0–14 to the total population (Popage0-14) as an additional explanatory variable to
control the potential population impact on education resources. The young age population under 15
years old is an important determinant of education resource allocation. The population structure with a
larger proportion of young children requires the government to provide more education services, as
suggested by this study.34 Hence, a positive correlation between the young population and education
resources is expected.

Finally, we used the share of industry and service sectors in GDP (Industry and Service) to control
the potential effect of in-demand skills on education resources. More specifically, Industry accounts for
value added in fields such as manufacturing, construction, and electricity, while Service refers to value
added in fields such as retail trade, financial, professional, and personal services, including healthcare.

28Forand (2014); Somer-Topcu (2009); Vona (2019).
29D’Alimonte (2019); Kantola and Lombardo (2019); Oliver and Ostwald (2018).
30Jones et al. (2022); Martey et al. (2021); Patel and Annapoorna (2019); Sequeira (2021).
31Xie and Kang (2009); Wang and Lu (2022).
32Biasi et al. (2021); Khanal (2018); Mann and Bruno (2022).
33Kuka et al. (2020); Ngo et al. (2022).
34Peng et al. (2020).
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Previous literature has found that economies concentrated in the industry and services sectors have a
high demand for skilled human capital.35 As education investment is a key driver to increase the
capacity of skilled human capital,36 we expected a positive effect of industry and service sectors on
education resources.

External communist influence

To identify the causal relationship between political orientation and education resources, we used
external communist influence (Communist), which has been suggested to be an important determinant
of political orientation,37 as an instrumental variable. The Communist was instigated by the labor
movement in the 21 OECD countries, which was influenced by communist regimes in a total of 111
countries that cover approximately 95% of the world’s population. The data were sourced from this past
study.38 The external communist influence was calculated as follows:

Communisti;t �
P

111
j� 1 DCom

j;t Popi;j;t=DistLini;j

� �
P

111
j� 1 Popi;j;t=DistLini;j

� � (1)

where

DistLinij � 1 � ωi;j

0:5 ωi � ωj

� �� �
( )

λ

(2)

DCom is a dummy variable that takes the value of 1 if the government is dominated by a communist
party and 0 otherwise; Pop refers to the population size. The communist influence is weighed by DistLinij ,
which denotes the linguistic distance as a proxy for cultural distance. The spread of political
(communist) ideology is more dependent on cultural and linguistic distance rather than geographic
proximity. Based on the concept of a complex network analysis, ωi;j is the number of nodes between
languages of i and j. The linguistic distance is scaled by a parameter set to 0.539. The data only cover a
time span from 1870 to 2011. We kept the external communist influence constant for each country
using the observations from the year 2011.

Empirical strategy

We estimated the impact of political orientation on education resources using the following equation:

Educi;t � β0 � β1Politi;t � β2Xi;t � δi � εi;t (3)

where the dependent variable Educi,t represents education resources measured by government
expenditure, pupil-teacher ratio, and enrollment in country i in year t; Politi,t refers to political
orientation measured by percentage and dummy for left and right parties; Xi,t is a vector of control
variables including revenue, population ages 0–14, and the share of industry and service in the
economic structure. We included country fixed effects δi to control for other potential factors associated
with country differences. β1 is the coefficient of interest, which represents the impact of the political
orientation of left or right on education resources.

The OLS estimation of Equation (3) is likely to suffer from endogeneity problem due to the potential
reverse causality. The endogeneity issue could bias the estimated effect of political orientation on
education resources, but the overall direction could be either positive or negative. The abundance of
educational resources could affect educational attainment, which may eventually hinder the success of
left-wing parties in electoral campaigns. Previous studies have suggested that lower-educated electorate

35Khan et al. (2021); Wang and Lu (2020).
36Balmaceda (2021); Kottelenberg and Lehrer (2019).
37Pop-Eleches and Tucker (2020); Snegovaya (2022).
38Madsen, Islam and Doucouliagos (2018).
39Fearon (2003).
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was historically associated with voting for social democratic parties that were ideologically based on
defending the rights of less off-well classes.40 By contrast, the literature also suggested a transformation
in which higher-educated voters turned to parties with more progressive policies including equality and
environmental issues, while lower-educated voters supported more conservative ideologies such
as anti-immigration and nationalism.41 Therefore, the consequence of the endogeneity issue remains
ambiguous.

In order to address the endogeneity problem, an exogenous variation of external communist
influence on the 21 OECD countries was employed as an instrumental variable for two-stage least
squares. There are two reasons why Communist could be used as a valid instrument to make causal
inferences. First, the external communist influence captures the political orientation of the government
and society. In political economics studies, communist influence is commonly used as a predictor of the
left party’s movement, as it has been recognized as a far-left ideology.42 Therefore, we expected the
communist influence to positively impact left political orientation in the first-stage regressions.

Second, the external communist influence has no direct impact on education resources but only
through its effect on political orientation, which fulfills the exclusion restriction assumption of IV
estimations. In the case of external communist influence, this influence predominantly shifts political
ideologies and alignments, which is more relevant to ideological and political persuasion rather than
direct intervention in specific policy preferences and implementations, including in education
investment.43 More specifically, in a communist system, education policies are shaped by the ideology’s
emphasis on societal equality, leading to state-funded education systems that aim to provide equal
access and opportunities for all. Conversely, when a country transitions away from communism,
ideology may shift towards development, involving a balance between maintaining educational equality
and enhancing quality, innovation, and alignment with global standards. The impact of external
communist influence on education investment in OECD countries is an indirect effect, resulting from
changes in political orientation, rather than a direct consequence of the communist influence itself.
Unlike forms of economic aid or direct investment,44 this influence generally lacks direct mechanisms
for affecting education investment, except through the alteration of political orientation.

We utilized two alternative techniques to address the endogeneity problem as a robustness check for
the main results: (1) we used the IV estimator45 to technically address the endogeneity issue, which
provides the identification of a causal relationship on the condition that errors of exogenous variables
are heteroskedastic; (2) we employed the System GMM,46 which generates internal lags of endogenous
variables as instruments and estimates a dynamic panel model. The System GMM model is estimated
by the equation:

Educi;t � β3 � β4Educi;t�1 � β5Politi;t � β6Xi;t � εi;t (4)

where Educi;t�1 is a lagged factor in education resources. The country-fixed effects are removed from
Equation (4) because this estimator uses a dynamic small T and large N panel, which already contains
country-fixed effects.47

Baseline results

Table 2 shows the results estimated by panel OLS and IV regressions with fixed effects. The results from
columns (1) and (2) are estimated by the panel fixed-effects model, and columns (3) and (4) are
estimated by panel IV regressions. There are consistent results of a statistically significant impact of

40Gethin et al. (2021); Piketty (2021).
41Edo et al. (2019).
42Bugajski (2020); Williams and Ishiyama (2018).
43Frye (2012); Otrachshenko et al. (2023).
44Burnside and Dollar (2000).
45Lewbel (2012).
46Blundell-Bond (1998).
47Roodman (2009).
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political orientation on education resources across all model specifications. More specifically, an
increase of votes on the left parties generates a decrease in government expenditure on education, while
an increase of votes on the right parties can increase the government’s investment in education. As
expected, the magnitude of the effect estimated by IV regressions is different from panel fixed-effects
estimates, which provides further evidence that our IV models have addressed the potential
endogeneity issue caused by reverse causality and omitted variables. These results also suggested that
votes on the right parties have a larger impact on education resources than votes on the left parties.

Panel B from columns (3) and (4) shows the first-stage results of IV estimations. First-stage results
confirmed that the external communist influence has a positive effect on left-voting in elections and a
negative effect on right-voting at the 1% significance level, which is consistent with the literature.48 We
also performed a Kleibergen-Paap Lagrange Multiplier test to provide a diagnosis of the model under-
identification. The null hypothesis is that IV models are under-identified, and the results rejected the

Table 2. The effect of political orientation on education expenditure

Dependent variable: Government expenditure on education (% of GDP)

Panel OLS regressions Pane IV regressions

(1) (2) (3) (4)

Panel A: Second-stage results

Left −0.306**
(−2.49)

−0.239***
(−3.99)

Right 0.028**
(2.43)

0.328***
(2.99)

Revenue 0.052*
(2.02)

0.052*
(2.00)

0.036*
(1.89)

0.018
(0.72)

Popage0-14 0.086
(1.31)

0.085
(1.26)

0.163***
(4.15)

0.190***
(3.15)

Industry −0.014
(−0.27)

−0.010
(−0.18)

−0.010
(−0.16)

0.046
(0.83)

Service 0.092*
(1.92)

0.099*
(2.03)

0.049
(0.98)

0.116**
(2.11)

Observations 655 655 655 655

No. of countries 21 21 21 21

Fixed effects Yes Yes Yes Yes

F-statistics
(p-value)

8.20
(0.000)

8.22
(0.000)

22.17
(0.000)

9.11
(0.000)

Panel B: First-stage information

(1) Left (2) Right

Communist 0.209***
(4.15)

−0.152***
(−2.93)

Control Yes Yes

Kleibergen-Paap LM statistic
for under-identification (p-value)

17.06
(0.000)

8.49
(0.004)

Notes: The regressions are estimated by panel OLS and IV models with fixed effects. The heteroskedasticity robust z-values are reported in the
parentheses. The year coverage ranges from 1970 to 2020. We reported Kleibergen-Paap Lagrange Multiplier (LM) statistics for under-
identification in panel B. The significant p-values indicate the rejection of null hypothesis that IV models are under-identified. Significance at the
10%, 5%, and 1% levels are indicated by *, **, and ***.

48Bugajski (2020); Williams and Ishiyama (2018).

8 Yifan Lu et al.

https://doi.org/10.1017/bap.2024.2 Published online by Cambridge University Press

https://doi.org/10.1017/bap.2024.2


null hypothesis at the 1% significance level, which indicates the validity of our IV model. In addition,
the direction of estimated coefficients of all control variables is as expected where the coefficients were
statistically significant: the revenue, population aged 0–14, and service share in economic structure have
a positive impact on education resources.

Robustness checks

We perform three types of robustness checks against our core results. First, we check whether our core
results are driven by the specific measures of political orientation and education development used in
the core model (i.e., left and right percentage measures and government expenditure on education). For
this purpose, we adopt alternative measures of these two variables. In particular, we create left and right
dummies which equals one if the left/right orientation is dominant (i.e., percentage share greater than
50%) and zero otherwise. This is used as an alternative measure for political orientation. We then collect
data on pupil-teacher ratios as well as enrollment rates from various educational attainment levels (i.e.,
primary, secondary, and tertiary) and combine them using the first principal component analysis
(PCA) to form overall measures of pupil-teacher ratio and enrollment rates. These then are used as two
alternative measures for education development. These alternative measures of political orientation and
education development are commonly used in the current literature.49

Second, we check whether our core results are driven by the specific estimators that we use (in
particular, the specific instrumental variable we use to take care of endogeneity) in the core model. For
this purpose, we adopt estimators that take care of endogeneity using artificial/constructed instruments
such as the two-step System GMM and Lewbel 2SLS. The system GMM approach utilizes internal time
lags as artificial instruments for the endogenous explanatory variables and is implemented in a dynamic
time panel setting.50 In doing so, we also adopt the instrument collapsing technique to ensure that the
number of instruments we use is less than the number of countries.51 The Lewbel 2SLS approach uses
constructed instruments that are synthesized from exogenous control variables and the endogenous
explanatory variables and is used to identify causal relationships in the event that the errors of
exogenous variables exhibit heteroskedasticity.52 The above two estimators have been widely used in the
current literature to address endogeneity.53

Third, we examine the relationship between political orientation and education development in
different economies characterized by innovation. The reasons are two folds. On the one hand, the
current literature has documented a significant causal relationship between political orientation
(especially in the form of government ideology) and innovation.54 On the other hand, innovation is
long argued in the standard literature to be a potential driver for education development (albeit the
opposite can also be true55). Therefore, it’s interesting to see whether innovation can be a potential
moderator in the relationship between political orientation and education development. In particular,
we aim to answer the question: does innovation enhance or weaken the impact of political orientation
on education development?

Table 3 presents results on the alternative measures of education development. It’s quite evident that
the significant impact of political orientation on education development is confirmed regardless of how
we measure education development. In particular, on the one hand, the left political ideology exerts a
positive impact on the pupil-teacher ratio (see Column (1) in Table 3), suggesting that this ideology
weakens education development, in line with the core results note that the higher the pupil-teacher
ratio, the lower the education development). On the other hand, the left political ideology exerts a
negative impact on enrollment rates (see Column (3) in Table 3), which also suggests the same. It needs

49see e.g., Biasi et al. (2021); Khanal (2018); Mann and Bruno (2022).
50see Blundell and Bond (1998).
51see Roodman (2009).
52see Lewbel (2012).
53see e.g., Naveed and Wang (2023); Naveed and Wang (2021); Wang and Naveed (2021); Wang and Naveed (2019).
54see e.g., Wang et al. (2019).
55see e.g., Blouin et al. (2009); Spielman et al. (2008).
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to be pointed out though that the impact of right political ideology on pupil-teacher ratio is
insignificant. We think this may be a statistical artifact caused by the low number of observations for the
pupil-teacher ratio regressions (441 versus 667 for the regressions involving enrollment, see Table 3 for
details). Nevertheless, the positive impact of the right political ideology on enrollment rates is
confirmed (Column (4) in Table 3), in line with expectations. In all regressions, the first-stage results
once again confirm the validity of our core instrument (communist influence) with the only exception
in Column (2), which has insignificant second-stage results likewise.

Table 4 presents results from alternative measures of political orientation (Columns (1) and (2)), and
alternative estimators (Columns (3) to (6)). It’s quite evident that regardless of how we measure
political orientation (whether by percentage share or by dummies), the significant positive/negative
impacts of the right/left political orientation on education development are once again confirmed. The
absolute value of the positive impact of the right orientation is also greater than the absolute value of the
negative impact of the left orientation, which is consistent with the core results. It’s also evident that
regardless of what estimators we use to address endogeneity, we obtain the same conclusion on the

Table 3. The effect of political orientation on education expenditure: alternative measure of education development

Panel IV regressions

(1) (2) (3) (4)

Pupil-teacherpca Pupil-teacherpca Enrollmentpca Enrollmentpca

Second-stage results

Left 0.322**
(2.22)

−8.928***
(−4.15)

Right 8.083
(0.12)

12.492***
(2.92)

Revenue 0.068
(1.61)

2.176
(0.12)

0.601
(0.95)

−0.178
(−0.19)

Popage0-14 0.836***
(3.70)

13.194
(0.13)

−2.569*
(−1.73)

−1.492
(−0.62)

Industry −0.042
(−0.52)

−2.594
(−0.12)

0.919
(0.65)

3.307
(1.62)

Service 0.097
(1.06)

−2.454
(−0.12)

0.596
(0.37)

3.336*
(1.74)

Observations 441 441 667 667

No. of countries 18 18 20 20

Fixed effects Yes Yes Yes Yes

F-statistics
(p-value)

54.80
(0.000)

0.15
(0.979)

39.84
(0.000)

16.12
(0.000)

First-stage information

(1) Left (2) Right (3) Left (4) Right

Communist 0.191***
(3.32)

0.008
(0.12)

0.219***
(4.37)

−0.156***
(3.01)

Control Yes Yes Yes Yes

Kleibergen-Paap LM statistic
for under-identification (p-value)

9.02
(0.003)

0.01
(0.908)

19.10
(0.000)

8.98
(0.003)

Notes: The regressions are estimated by panel IV models with fixed effects. The heteroskedasticity robust z-values are reported in the parentheses.
The year coverage ranges from 1970 to 2020. We reported Kleibergen-Paap LM statistics for under-identification in panel B. The significant
p-values indicate the rejection of null hypothesis that IV models are under-identified. Significance at the 10%, 5%, and 1% levels are indicated
by *, **, and ***.

10 Yifan Lu et al.

https://doi.org/10.1017/bap.2024.2 Published online by Cambridge University Press

https://doi.org/10.1017/bap.2024.2


Table 4. The effect of political orientation on education expenditure: alternative measure of political orientation and
alternative estimator for endogeneity

Dependent variable: Government
expenditure on education (% of GDP)

Political orientation: dummy Alternative estimators

Panel IV regressions
Two-step System

GMM Lewbel IV

(1) (2) (3) (4) (5) (6)

Second-stage results

l. Expenditureeduc 0.771***
(5.94)

0.426***
(5.76)

Left −0.019**
(2.61)

−0.092***
(−2.95)

Right 0.036***
(2.98)

0.094***
(3.51)

Dominantleft −2.665***
(−4.19)

Dominantright 3.801***
(3.35)

Revenue 0.007
(0.41)

0.021
(0.99)

0.015
(0.585)

0.086**
(2.10)

0.047***
(4.77)

0.044***
(4.81)

Popage0-14 0.178***
(4.66)

0.112***
(2.66)

0.111
(1.04)

0.179
(1.43)

0.109***
(4.07)

0.108***
(4.28)

Industry −0.044
(−1.08)

0.018
(0.47)

−0.008
(−0.10)

0.351***
(2.66)

−0.012
(−0.46)

0.002
(0.09)

Service 0.059
(1.38)

0.067
(1.52)

0.054
(0.57)

0.364***
(3.00)

0.079***
(2.99)

0.103***
(4.09)

Observations 655 655 651 651 655 655

No. of countries 21 21 21 21 21 21

Fixed effects Yes Yes Yes Yes Yes Yes

F-statistics
(p-value)

16.65
(0.000)

10.23
(0.000)

42.90
(0.000)

47.57
(0.000)

Number of instruments 1 1 13 13 8 8

Hansen test for overidentification 8.28
(0.219)

4.04
(0.672)

0.699
(0.873)

0.778
(0.855)

AR (1) p-value (0.023) (0.014)

AR (2) p-value (0.942) (0.407)

First-stage information

Instrumented (1) Dominantleft (2) Dominantright

Communist 0.019***
(4.32)

−0.013***
(−3.27)

Control Yes Yes

Kleibergen-Paap LM statistic
for under-identification (p-value)

17.10
(0.000)

10.38
(0.001)

Notes: The regressions are estimated by panel IV, two-step System GMM, and Lewbel IV models with fixed effects. The heteroskedasticity robust
z-values are reported in the parentheses. The year coverage ranges from 1970 to 2020. For panel IV regressions, we reported Kleibergen-Paap LM
statistics for under-identification in panel B. The significant p-values indicate the rejection of null hypothesis that IV models are under-identified.
For System GMM regressions, we reported the number of instruments (lags) used in GMM process and ensured that the number of instruments
was less than the number of countries. l. Expenditureeduc is the lagged dependent variable. We also reported p-values of AR(1) and AR(2) for
System GMM regressions. Significance at the 10%, 5%, and 1% levels are indicated by *, **, and ***.
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relationship between political orientation and education development. In both the System GMM
(Columns (3) and (4)) and Lewbel 2SLS (Columns (5) and (6)) regressions, the positive impact of the
right orientation once again outweighs the negative impact of the left orientation, in line with core
results. Moreover, in the system GMM regressions, there’s evidence of first-order autocorrelation, but
no second-order autocorrelation. The Hansen tests of overidentification in all regressions from
Columns (3) to (6) pass, which suggests the validity of the artificial and constructed instruments used in
System GMM and Lewbel 2SLS.

Finally, Table 5 presents results from splitting the sample using innovation. We use the median value
of number of researchers per 100,000, which equals 3,937 in our 21-country sample, as the criteria to
split the sample. In particular, the impact of political orientation on education development is only
significant in the high innovation sample (Columns (1) and (2)). However, it needs to be pointed out
that the low innovation sample yields consistent direction of impacts (i.e., positive impact from the
right, and negative from the left), albeit the impacts are insignificant with the impact from the left at the

Table 5. The effect of political orientation on education expenditure: high innovation countries vs low innovation countries

Dependent Variable: Government expenditure on education (% of GDP)

High innovation
(Researchers ≥ 3937)

Low innovation
(Researchers < 3937)

(1) (2) (3) (4)

Second-stage results

Left −0.230***
(−3.31)

−0.232
(−1.59)

Right 0.219***
(3.58)

0.601
(0.67)

Revenue −0.002
(−0.07)

0.017
(0.69)

0.060*
(1.91)

0.048
(0.74)

Popage0-14 0.154**
(2.50)

0.269***
(3.68)

0.178***
(3.06)

0.060
(0.45)

Industry 0.146*
(2.20)

0.189***
(3.04)

−0.096*
(−1.92)

0.045
(0.19)

Service 0.196***
(2.86)

0.287***
(5.12)

−0.043
(−0.58)

−0.038
(−0.24)

Observations 310 310 345 345

No. of countries 9 9 12 12

Fixed effects Yes Yes Yes Yes

F-statistics
(p-value)

30.93
(0.000)

17.59
(0.000)

5.93
(0.000)

1.07
(0.379)

First-stage information

Instrumented (1) Left (2) Right (3) Left (4) Right

Communist 0.286***
(3.32)

−0.301***
(−3.81)

0.133
(1.65)

−0.051
(−0.65)

Control Yes Yes Yes Yes

Kleibergen-Paap LM statistic
for under-identification (p-value)

12.68
(0.000)

11.77
(0.001)

2.78
(0.096)

0.44
(0.507)

Notes: The regressions are estimated by panel IV models with fixed effects. The heteroskedasticity robust z-values are reported in the parentheses.
The year coverage ranges from 1970 to 2020. We split sample into high R&D and low R&D countries by the median number of researchers in R&D
(per million people). We reported Kleibergen-Paap LM statistics for under-identification in panel B. The significant p-values indicate the rejection
of null hypothesis that IV models are under-identified. Significance at the 10%, 5%, and 1% levels are indicated by *, **, and ***.
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borderline in terms of significance at 10%. We think this result could suggest that innovation is an
important moderator in the relationship between political orientation and education development. In
other words, a country needs to be at certain innovation level for the political ideology to impact
education development. The divergent views on politics from society may not translate into divergent
views on education development if innovation is not high enough to generate such incentive. This result
therefore is important for policymakers who may want to take advantage of this relationship between
political orientation and education development, since innovation level may be an inhibitor/enabler of
such relationship.

Conclusion

In sum, this paper explores the potential causal relationship between political orientation and education
development using a panel data of 21 OECD countries from 1970 to 2020 by utilizing estimators that
address endogeneity (i.e. 2SLS, System GMM, and Lewbel 2SLS) and have found empirical evidence to
support the following:

First, using communist influence as a physical instrument for political orientation, our results find
that political orientation has a statistically significant impact on education investment policies. An
increase in leftist party votes can decrease government expenditure on education, while an increase in
rightist party votes can increase government investment in education. In addition, we find that rightist
orientation has a stronger impact on education than leftist orientation.

Second, our results are robust against a number of sensitivity checks including alternative measures
of political orientations and education development, alternative estimators that take care of endogeneity
(i.e., System GMM and Lewbel 2SLS), and the moderation effect of innovation in the relationship
between political orientation and education development. In all these robustness checks, the positive/
negative impacts of the right/left political orientation on education development are consistent with the
core results. Moreover, the absolute value of the positive impact from the right outweighs the absolute
value of the negative impact from the left, in line with the core results.

Third, the above results have profound implications for policymakers who aim to boost education
investment and development in their countries. On the one hand, the significant impacts of political
orientations on education suggest that policymakers should aim to avoid the impact of party politics on
education policymaking. There needs to be perhaps an independent organization set up to oversee the
making and implementation of education policies (much like how a country’s central bank should be
independent from the political system) so that the impact of politics on education can be minimized.
On the other hand, the above policy recommendations should only be used in the context of the level
of a country’s innovation development. For countries that are currently experiencing low level of
innovation development, the above imperatives may be less relevant for policymakers, as the impacts of
political orientation on education investment in this case is insignificant. However, as a country
develops further into a mature economy with high level of innovativeness, policymakers should think
more about the impacts of political orientation on education investment. Moreover, the differing
impacts of right versus left-leaning politics on education investment (which are opposite to each other),
also have significant implications for policymakers. For example, in case a dominant left-leaning
political environment is in place, policymakers may need to make stronger political advice to their
leadership in order to maintain an adequate level of public education funding and investment. This
need may be less for a political environment that’s dominated by the right-leaning politics. However,
this is not to say that any type of political orientation should be a factor in education investment
policymaking, but that these conditions should be considered by policymakers to avoid and potentially
offset when making education investment policies.
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