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A B S T R A C T

Existing evidence suggests that regulation diminishes economic growth. In theory, however,
regulation may be either growth-enhancing or diminishing. We therefore empirically revisit the
relation between regulation and growth, allowing for both positive and negative effects. In an
unbalanced panel of 132 countries over eight time periods, we find evidence of a hump-shape
relation between regulation and growth. The estimates imply that for more than 95% of the
sample the total effect of regulation on growth is positive. The estimates also imply that about
60% of the sample observations are associated with over-regulation, relative to the growth-
maximizing level. Similar findings apply to the (majority) subsample of non-OECD nations in the
dataset. However, for the (minority) subsample of OECD nations, both the total and marginal
effects of regulation on growth are negative.

1. Introduction

Economics offers several explanations for regulation, with opposing implications for efficiency. Welfare economics explains reg-
ulation as justified in response to market failure due to ill-defined property rights, market power, or asymmetric information. In this
view, regulation compensates for market failure and is a policy tool intended to reduce deadweight losses which would otherwise
occur. In contrast, an Austrian approach questions the ability of policy-makers and bureaucrats to possess sufficient information
to improve market outcomes and suggests intervention in the market is likely to entail greater costs than benefits. In yet another
approach, public choice economics explains regulation as the result of rent-seeking and industry capture of regulators. Regulatory
capture by industry implies that extant firms benefit from regulation at the expense of consumers, competitors, or new entrants
(Stigler, 1971; Peltzman, 1976; McChesney, 1997). Regulation, in this view, is not a solution to the problem of market failure, but
is a result of government failure, and not only creates deadweight loss of the traditional Harberger type, but produces additional
allocative inefficiency due to the opportunity costs associated with rent seeking. The public choice approach supposes that inefficient
transfers and regulations arise when small groups dominate large groups due to the ability of small groups to overcome collective
action problems (Olson, 1965) or because their organizational costs are lesser (Levine and Modica, 2017). Similar to the public choice
approach, Becker (1983, 1985) admits a role for special-interest politics in the determination of regulation. However, he denies that
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small groups dominate large groups and supposes instead that Coasian bargaining occurs between all affected interests. In this view,
only those regulations that entail net social gains are adopted or maintained.

Motivated by these disparate explanations for regulation and their corresponding implications for market efficiency, we inves-
tigate whether regulation has enhanced or diminished economic growth. It is possible that efficiency effects may be purely static
rather than dynamic, such that regulation may affect the efficiency of an economy, but not its rate of growth. In particular, if an
inefficiency reduces output by a constant proportion each period, the level of income in each period will be lower than it otherwise
would have been, but the rate of growth will not be affected. More likely, however, is that, institutional inefficiencies will affect
adaptation to change, capital accumulation, innovation, and/or resource reallocation which would impact dynamic performance
(Olson, 1982; Hicks, 1983). The central issue then becomes whether the evidence reveals a positive relation between regulation and
growth consistent with the perspectives of welfare economics and Becker’s claim of efficient interest group bargaining, or whether
the evidence reveals an inverse relation consistent with the perspectives of Austrian economics and traditional public choice. Poten-
tially, there could be some truth to each of the perspectives, such that the evidence reveals something more complicated than a
simple monotonic relation between regulation and growth.1

Empirically, prior cross-country studies tend to show that greater levels of regulation are inversely correlated with growth (Nico-
letti and Scarpetta, 2003; Djankov et al., 2006; Loayza et al., 2010; Cebula, 2011; Haidar, 2012).2 The implication is that less
regulation is always better for growth. Taken to the extreme, the implication is that the growth-maximizing amount of regulation is
none at all. We question this extreme implication of prior studies. In particular, we hypothesize that prior work may have misspeci-
fied the relation between regulation and growth by assuming linearity.3 To the extent there is a kernel of truth in each of the views of
regulation articulated above, the relation between regulation and growth may well be non-monotonic if none of the potential effects
wholly dominates the others.

In contrast to prior studies, we suppose a quadratic relation between regulation and growth, so that the marginal impact of
regulation depends on the level of regulation. Specifically, we hypothesize a hump-shape relation, such that regulation is growth
enhancing at lower levels and growth diminishing at higher levels, both on the margin and in total. Our model of a hump-shape
relation implies that the growth maximizing level of regulation may be non-zero. Implicitly, this hypothesis entails a presumption
that a nation with low levels of regulation possesses institutions that constrain rent-seeking and regulatory capture and facilitate
regulation of the growth-enhancing variety. It likewise presumes that a high level of regulation is indicative of a rent-seeking society
in which regulatory capture dominates or the information problem becomes overwhelming, so that regulation is of the growth-
diminishing variety on the margin and possibly in total. Minimal regulations may represent simple solutions to the worst excesses of
the market that are easily correctable, but remaining market inefficiencies require more complex regulations whose outcomes may
be more difficult to predict and impose such high costs on market participants that any additional benefits are not worth the costs
involved.

We find evidence of the hypothesized hump-shape relation between regulation and growth. More specifically, we find that the
growth-maximizing level of regulation is non-zero, albeit low. We estimate that most of the countries in our sample are over-
regulated, while roughly one-third are under-regulated. When we stratify our sample by non-OECD- versus OECD-member status,
we find a hump-shape relation in the non-OECD nations, but an inverse and monotonic relation in OECD nations. The findings thus
suggest that regulation reduces the dynamism of markets in OECD nations. In contrast, in non-OECD nations, regulation enhances
growth in some instances. In these cases, regulation may constitute market-enhancing government (Olson, 2000; Azfar and Cadwell,
2003) or a kind of state capacity (Bardhan, 2016) that enables less mature markets to develop and thrive.

2. Empirical model and data

Our empirical specification takes the following form:

Growthi,t = 𝛼 + 𝛽1Regi,t + 𝛽2Reg2
i,t + 𝛾Xi,t + 𝛼i + 𝜃t + 𝜀i,t (1)

where Growth is average annual real per capita GDP growth, Reg is the level of regulation, X is a matrix of control variables, 𝛼 and
𝜃 are fixed effects, i indexes countries, and t indexes time periods. The time periods are the eight five-year intervals between 1975
and 2014. Growth is measured as the average annual growth rate of real per capita GDP over each interval, which is taken from the
World Bank’s World Development Indicators. All independent variables are measured at the initial year of each time period. Thus, for
example, growth over the period 2010–2014 is explained by determinants as of 2010.4

We use data from the Fraser Institute to measure regulation. The Fraser Institute has developed an index of “economic

1 A reviewer suggested that some varieties of regulation might only have negative growth effects. Similarly, an editor suggested that some varieties of regulation
might only have level effects rather than dynamic effects. In the empirical analysis that follows, we utilize a comprehensive index of regulation and do not separately
examine particular varieties of regulation. If the reviewer is correct, the empirical analysis that follows should be biased away from any finding of positive effects. If
the editor is correct, the findings should be biased away from finding any growth effects.

2 See also Compton et al. (2011) for an examination of the impact of regulation on growth in a panel of U.S. states.
3 Loayza et al. (2010) allow for a non-linear effect by interacting regulation with a measure of overall institutional quality. They find the interaction only partially

offsets the negative association between regulation and growth and still conclude that regulations are harmful to growth and growth volatility.
4 Our use of initial value independent variables avoids contemporaneous reverse causality by construction. It does not, however, ensure strict exogeneity. If average

growth during a period affects regulation or another independent variable during a future period, strict exogeneity is violated and OLS estimates may be inconsistent.
As a check, we also use system GMM estimators which corroborate our main OLS results. See section 5.2 for details.
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Fig. 1. Regulation index means (observations).

Table 1
Descriptive statistics (n = 808).

Variable Mean Median S.D. Min Max

Growth 1.88 1.91 2.83 −11.89 11.69
Regulation 3.85 3.80 1.27 0.80 9.00
Log GDP per capita 8.45 8.39 1.58 5.16 11.60
Education 4.08 4.29 1.76 0.19 8.99
Political Rights 3.84 4.00 2.08 0.00 6.00

freedom” for over 150 countries. Of the available indexes, it offers the most comprehensive coverage for the longest period of
time.5 The overall index consists of five areas - size of government, legal structure and property rights, sound money, freedom
to trade internationally, and regulation. We utilize the regulation area, which captures the three broad categories of credit mar-
ket, labor market, and business regulations.6 Countries are rated on a scale from 0 to 10, where higher values represent more
economic freedom and thus less regulation. We invert the scale so that larger values represent more regulation. As depicted
in Fig. 1, the average level of regulation has fallen by one-third during our sample period, from a high of 4.5 in 1975 to
an ending low of 3.0 in 2010, in the full sample (which features an unbalanced panel). As also depicted in Fig. 1, a similar
pattern holds if we limit the sample to a balanced panel of countries for which data for all variables are available in every
period. We seek to determine, in part, whether the data imply that continued deregulation might be beneficial or detrimental to
growth.

Our control variables include standard determinants of growth, such as initial real GDP per capita (from the World Bank’s World
Development Indicators) to net out convergence effects, completion rates for primary education (from the Barro-Lee dataset) as a
measure of human capital, and a political rights index (from Freedom House) to capture differences between democracies and
autocracies. We rescale the political rights index so that smaller values represent fewer political rights.

Because our panel is unbalanced due to missing data, we include fixed effects for both the cross-sectional and time dimensions,
which also capture time- and country-invariant aspects of the data. Descriptive statistics are reported in Table 1.

3. Regression analysis

Before estimating Eq (1), we first suppress the quadratic term (thereby assuming 𝛽2 = 0) and estimate a linear relation between
regulation and growth, following prior studies. The resulting coefficient estimates are presented in the first column of Table 2, and
reveal a negative and statistically significant effect of regulation on growth. Consistent with prior studies, the estimates imply that
the growth-maximizing level of regulation is zero. For the control variables, all the coefficient estimates have the expected sign
and reach statistical significance at conventional levels, suggesting our specification and sample constitute reasonable baselines for
comparison. The estimates imply that each one unit decline in regulation increases growth by 0.47 percentage points, indicating

5 The Fraser data begin in 1970. In that year, only 46 countries are covered by the regulatory component. In 1975, 73 countries are covered. Due to the larger
number of countries covered, we begin our sample in 1975.

6 Components of credit market regulations include: (i) Ownership of banks, (ii) Private sector credit, (iii) Interest rate controls/negative real interest rates. Com-
ponents of labor market regulations include: (i) Hiring regulations and minimum wage, (ii) Hiring and firing regulations, (iii) Centralized collective bargaining,
(iv) Hours regulations, (v) Mandated cost of worker dismissal, (vi) Conscription. Components of business regulations include: (i) Administrative requirements, (ii)
Bureaucracy costs, (iii) Starting a business, (iv) Extra payments/bribes/favoritism, (v) Licensing restrictions, (vi) Cost of tax compliance. Because not all categories
are included in earlier years, we use the chain-weighted index values provided by Fraser for consistent measurement over time.
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Table 2
Baseline regressions.

Linear Quadratic

Regulation −0.47∗∗

(0.18)
1.78∗∗

(0.49)
Regulation squared −0.26∗∗

(0.06)
Log GDP per capita −2.99∗∗

(0.69)
−3.05∗∗

(0.54)
Education 0.52∗∗

(0.24)
0.36∗

(0.21)
Political rights 0.17∗

(0.10)
0.13
(0.10)

Observations 808 808
Countries 132 132
Time periods 8 8
R2 0.44 0.47

Notes: All regressions include a constant as well as country and time fixed effects. Standard
errors clustered by country are in parentheses. ∗ indicates significance at the 10 percent
level; ∗∗ indicates significance at the 5 percent level.

Fig. 2. Total effect of regulation on annual growth.

that a one standard deviation decline of 1.25 on the 10 point regulation scale is estimated to increase growth by just over 30% for a
country with the mean growth rate of 1.88.

Next, we estimate Eq (1) including its quadratic term. Coefficient estimates are presented in the second column of Table 2,
and are consistent with our hypothesis of a hump-shape relation between regulation and growth. The estimated coefficient on the
linear regulation term is positive and statistically significant and the squared term coefficient estimate is negative and statistically
significant. The magnitudes of the estimates imply that the total effect of regulation on growth is positive for low to medium levels
of regulation. The marginal effect is positive and diminishing for low levels of regulation, and eventually becomes negative. At
sufficiently high levels of regulation, the total effect of regulation on growth becomes negative. The estimates imply that, controlling
for other factors, the growth-maximizing level of regulation is 3.46, suggesting that the benefits of more regulation are quickly
exhausted. The total effect of regulation at different levels is depicted in Fig. 2, along with 95% confidence intervals, computed using
the “delta” method (Cameron and Trivedi, 2005, pp 231-232).

The estimates imply that more of the sample observations correspond to cases of “over-regulation” than “under-regulation,” vis-
a-vis growth. Approximately 57% of the sample observations are associated with a level of regulation within one unit below (2.46)
or one unit above (4.46) the growth-maximizing level (3.46). These observations cover 122 of the 132 countries in the sample. The
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Table 3
Estimated effect from regulation on growth.

Regulation index Total effect

Sample minimum regulation 0.80 1.26
(0.85)

Effect becomes statistically significant 1.01 1.53∗∗

(0.77)
Maximum effect 3.46 3.07∗∗

(0.30)
Sample median regulation 3.80 3.04∗∗

(0.29)
Effect becomes statistically insignificant 6.34 0.93

(0.48)
Effect becomes statistically significant 7.87 −1.94∗∗

(0.99)
Sample maximum regulation 9.00 −4.83∗∗

(1.54)

Notes: Estimates based on Table 2, second (quadratic) column using the “delta” method. Standard
errors clustered by country in parentheses. ∗ indicates significance at the 10 percent level; ∗∗ indicates
significance at the 5 percent level.

estimates also imply that for more than 95% of the sample, regulation enhances growth, as the total effect of regulation on growth
is positive. Almost 60% of the sample observations are in the downward sloping portion of the curve, where the marginal effect is
negative. This finding explains why a linear estimate of the relation between regulation and growth produces an inverse relation.
Still, slightly more than one-third of the observations are consistent with under-regulation, a finding that a linear estimate overlooks.

The total effects illustrated in Fig. 2 are summarized in Table 3 for various levels of regulation. For levels of regulation above 1.01
and below 6.34, regulation exerts a statistically significant positive total impact on growth. The total impact on growth reaches the
peak at a regulation index value of 3.46, but values ranging from 3.35 to 3.55 are statistically indistinguishable (the marginal effect
is statistically zero). There are 50 observations representing 38 distinct countries that fall in this range. Only Finland and Papua New
Guinea have as many as three observations in the growth-maximizing range, although Cambodia’s lone sample observation (2010)
is included. For levels of regulation above 7.9, the total effect is negative and statistically significant. Although many countries are
over-regulated according to our estimates, only 3% of the sample observations reflect so much over-regulation that a growth effect
is not statistically detectable. Furthermore, only Russia and China in 1990 were so over-regulated as to be statistically significantly
harmed by regulation.

As previously noted and illustrated in Fig. 1, the average level of regulation has declined over time. The largest drop occurred
from 2000 to 2005. The estimates in Table 2 indicate that through 2000, the average country was over-regulated, but by 2005 the
average country had become under-regulated, suggesting that an over-correction has taken place.

The estimated positive impact associated with optimal regulation can be quite large. Consider the case of Venezuela which had an
index value of 4.73 in 2005 and, given its other characteristics, a predicted growth rate of 1.19 percent. Scaling back on its regulations
enough to be more like Iceland in 2000, thereby reducing its index by one standard deviation to 3.45 (growth-maximizing level),
would be expected to allow Venezuela to grow by an additional 0.42 percentage points each year, representing a 35% increase in its
predicted annual growth rate. However, care in rolling back the regulatory environment is warranted given the quadratic relation
between regulation and growth. Further reducing regulation by another standard deviation to 2.19, similar to Jordan in 2010, would
negate all the additional gains for Venezuela. A regulatory environment below 2.2 on the index scale would predict lower growth
than that associated with higher regulatory index values up to 4.75. At the extreme, Venezuela would benefit from remaining at its
2005 level, despite being over-regulated, rather than going laissez-faire by completely deregulating.7

4. Transaction costs

As just described for the case of Venezuela, our estimates indicate that an economy that is over-regulated vis-a-vis growth and
deregulates may worsen its growth performance if its deregulation efforts go too far. We further caution that the challenge of achiev-
ing a growth-promoting reduction in regulation may be even greater than the findings suggest. In particular, changes in regulation
may be associated with transactions costs that are not fully reflected in the data. For example, to the extent that an economy is
over-regulated, at least some regulation may be the result of regulatory capture by the regulated, à la Stigler (1971). Proposed
roll-backs of these inefficient regulations are likely to be met with resistance from those who benefit from current regulations and
wish to protect the rents they reap (McChesney, 1997). Such resistence may take the form of union lobbying to maintain minimum
wage laws and workplace safety measures, or industry insiders protecting their monopoly privileges, among others. Rent protection
entails the allocation of scarce resources towards unproductive, redistributive political exchange aimed at influencing policy rather
than towards productive economic exchange. Thus, the impact of deregulation on growth depends not only on the extent of over-

7 Instead, Venezuela’s regulation index scores increased over time. In the latest published rating for 2015 (outside of our sample period), its inverted regulation
score is 7.64, highest by far of all countries rated that year. The next highest is Brazil at 5.82.
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Fig. 3. Effect of lobbying on regulation-growth curve.

regulation, but also on how active is the rent seeking/protection sector of an economy. If the sector is active, the associated diversion
of resources from productive activity in response to a proposed policy change lowers the likelihood that a proposal to deregulate will
succeed in enhancing growth.8

Heckelman and Wilson (2013) provide evidence consistent with the rent-protecting effects just described. In particular, they find
that the marginal impact of “economic freedom” (small government sector, openness to international trade, limited regulations,
etc.) depends on the amount of lobbying that takes place (as proxied by the number of recorded interest groups in a country).
Their findings suggest that economic freedom that emerges spontaneously has a greater positive impact on investment and growth
than economic freedom that is generated or maintained by lobbying. In the extreme, their estimates suggest that the social costs of
lobbying are sufficiently large that less existing economic freedom may confer higher economic growth relative to more economic
freedom if lobbying is the only way to increase economic freedom. Although this work considers the case of lobbying in support of
free markets rather than in favor of regulation (that benefits the regulated), the mechanism that is supposed to underlie the effect -
the allocation of scarce resource to unproductive rather than productive activity - is analogous to the situation we consider here.

Fig. 3 graphically illustrates the potential importance of the transaction costs created by rent-protection efforts. Consider once
again Venezuela in 2005, starting at point A. Based on estimates from Table 2, policymakers seeking higher growth might advocate
reducing regulations to achieve a score closer to the growth-maximizing level of 3.45 in the expectation of moving the economy to
point B. But the expectation of rolling back regulations is likely to energize the rent protection sector, diverting resources away from
producing new goods and services for consumers, and toward influencing policymakers to reconsider their positions. Similar to a
production possibilities curve, the loss of economic resources previously devoted to production shifts the regulation-growth curve
inward, and moves the economy instead to point C on the new lower curve. Depending on how much lobbying takes place, the curve
could be reduced to such an extent that growth-maximizing regulation cum rent protection losses is actually worse than the original
position (as depicted in Fig. 3, where A entails higher growth than does C). We might expect rent protection efforts to eventually
cease, perhaps due to their ineffectiveness. Under such conditions the growth curve may expand back to its original position with
the economy moving closer to point B.9 The inner curve may thus only be temporary. Still, the long-run benefits of finally attaining
point B may be at least partly countered by losses stemming from the intervening period subjected to rent protection attempts. Given
this scenario, policymakers may need a long run planning horizon and low discount rate to justify imposing reforms. They may also
need confidence that they will not be punished by voters or others in the short run during the low growth period. The possibility of
impatient constituencies may make politicians reluctant to engage in reform. In fact, because the rent protection coincides with the
imposed reforms, and the latter is more visible to the general public than is the former, the low growth that results in the short run
may be incorrectly blamed on the reduced regulation, leading to public pressure (in addition to standard rent protection by special
interests) to undo the reforms before expansion to point B can take place.

8 Indeed, existing regulations may be in place due to previous rent-seeking behavior.
9 We thank an editor for calling this to our attention.
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Table 4
Robustness checks.

Specification Regulation Regulation squared Regulation effect turning point n

1. Drop time dummies 1.49∗∗ −0.24∗∗ 3.10 808
(0.47) (0.06)

2. Drop country fixed effect 0.72 −0.10 – 808
(0.56) (0.08)

3. Add Investment 1.50∗∗ −0.22∗∗ 3.41 772
(0.42) (0.05)

4. Add property rights 1.81∗∗ −0.25∗∗ 3.61 770
(0.52) (0.06)

5. Unlog real GDP per capita 1.58∗∗ −0.22∗∗ 3.59 808
(0.55) (0.07)

6. Alternative proxy for human capital 1.81∗∗ −0.26∗∗ 3.48 808
(0.49) (0.06)

7. Add government size index 1.34∗∗ −0.20∗∗ 3.36 697
(0.42) (0.05)

8. Add goverment and government squared 1.33∗∗ −0.19∗∗ 3.47 697
(0.42) (0.05)

9. Estimation by least absolute deviation 1.34∗∗ −0.19∗∗ 3.53 808
(0.59) (0.07)

10. All of the above 1.30∗∗ −0.17∗∗ 3.85 652
(0.47) (0.06)

Notes: All regressions include a constant, controls for real GDP per capita, education, and political rights. Standard errors are in parentheses, and
clustered by country in rows 1–8. ∗ indicates significance at the 10 percent level ∗∗ indicates significance at the 5 percent level.

Even worse, if the rent protectionists are successful in blocking regulatory reform, the economy would now operate instead at
point D, at the same high degree of regulation but with the additional loss imposed by rent protection. In this case, rent protection
is not expected to end until the reformers give up. The economy can then return to point A with only short run losses to show for
reform initiatives and no long run benefits. Thus, point A may be sub-optimal vis-a-vis growth in a transaction-costless world but
possibly a second-best solution in a world of high transaction costs due to rent protection efforts.

Lee (1999) reaches a similar conclusion in his “defense of excessive government.” Lee argues that the U.S. federal government is
too big due to rent seeking, but that it would not be plausible to eliminate policies created by rent seeking without also eliminating
efficient public goods provision.10 Our theory differs from Lee in that he surmises bad government cannot be eliminated without
good government also being eliminated. In contrast, we admit the possibility of net improvements in the regulatory environment,
even if the associated transactions costs make such improvements inadvisable. Thus, “excessive government” may be defensible in
the setting we describe not because elimination of “bad” government is likely to also entail elimination of “good” government, but
rather because the resource loss from special interest mobilization may outweigh the benefits of a reduced regulatory environment.

The possibility of rent protection efforts and the difficulty of reducing “bad” government without also eliminating “good” gov-
ernment suggest reason to be pessimistic that efforts to deregulate will necessarily enhance growth in over-regulated economies. Yet,
the possibility of logrolling behavior between product and factor markets suggests an opportunity for fruitful deregulation. Chen
and Funke (2008) study the factor demand implications for product-market regulation, and find that product market deregulation,
by boosting employment, can make labor market reforms more acceptable to unions. These findings suggest that if policy-makers
bundle product market and factor market reforms, factor market special interests may be willing to accept factor market deregu-
lation in exchange for product market deregulation, and product market special interests may be willing to accept product market
deregulation in exchange for factor market deregulation. As a result, while efforts to deregulate a single market may get blocked or
otherwise fail to boost growth, efforts to deregulate multiple connected markets in a coordinated fashion might prove to be more
successful.

5. Robustness

We next examine the robustness of our central results. We first consider alternative specifications to Eq (1) and then address the
potential weak exogeneity of our regulation variable as well as of the control variables.

5.1. Alternative specifications

Findings are presented in Table 4. To conserve space, only the estimated coefficients on the regulation index and its squared
value, along with the estimated point of maximum growth are reported.11

Our main specification includes both time and country fixed effects, in order to capture time- and country-invariant aspects of the
data and because of the unbalanced nature of our panel. A Wald joint test on the time dummies indicates that we reject the null of no

10 Prato and Wolton (2018) demonstrate how botched reforms can emerge in times of high demand for change.
11 Estimates for the other coefficients along with additional regression diagnostics, are available upon request.
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time effects. In addition, the Welch F-statistic for differing group intercepts indicates that we reject the null that the countries in the
sample have a common intercept. Although these findings suggest that both time and country fixed effects belong in the specification,
we nonetheless explore the panel data aspects of our model by dropping the time dummies and then by dropping the country fixed
effects. We first drop the time dummies. The number of observations in each period is unequal and increases monotonically over
time, from a low of 56 observations for the 1975-1979 period to a high of 131 observations for the 2010-2014 period. Dropping the
time dummies thus gives more weight to recent years, and with the inclusion of country fixed effects makes the estimates dependent
on the time dimension of the panel. Findings are reported in row 1. The signs and statistical significance of the regulation coefficients
are robust to this change. The new estimated growth-maximizing level of regulation is 3.10, a little less than 10% lower than the
original estimate. While the original estimate of 3.45 implied that the average country was under-regulated by the end of the sample
period, this new figure suggests that the large drop in regulation around the world from 2000 to 2005 (see Fig. 1) was nearly optimal,
at least assuming no additional transactions costs beyond those already captured in the data.

Country fixed effects were also included in the original specification due to the unbalanced panel, thereby limiting additional
influence on the regression estimates due to more observations for specific countries. They also control for any country-specific
time-invariant variables, such as region, latitude etc. which may indirectly influence growth. The inclusion of these country fixed
effects along with the time dummies essentially nets out the influence of nine countries in the sample that are observed only once.12

Dropping the country fixed effects allows these nine observations to impact the estimates, while retention of the time dummies
implies the estimates now depend on the cross-sectional variation in the data. Findings are reported in row 2. The coefficients on the
regulation variables maintain opposing signs, but their magnitudes are much smaller compared to the fixed effect specification and
are not statistically significant, either individually or jointly. Applying the delta method, the marginal and total impacts of regulation
are found to not be statistically significant at any level of regulation. Lack of significance is not due to the nine countries no longer
being netted out from the excluded country dummies; dropping these nine observations from the same specification (time dummies
but no country dummies) does not affect the regression estimates reported in row 2.

We next add a control for investment, measured as the average level of gross capital formation over the five year growth
period. Findings are reported in row 3. The estimated coefficient on investment is positive and statistically significant, but causal
interpretation is not advised as this variable is likely not exogenous. The important finding for our purposes is that the regulation
coefficient estimates are robust to the inclusion of investment in the specification. The impact of regulation on growth thus appears
to be direct, rather than mediated through investment.

We then supplement the specification by adding an institutional index measure for respecting property rights and following the
rule of law, as regulation may substitute for property rights. As indicated in row 4, the quadratic relationship between regulation and
growth is subtlely enhanced, with the growth curve becoming slightly steeper and peaking at a marginally higher level of regulation.

Next, we modify the control variables, first by unlogging the real GDP per capita variable which increases its variation, and
then by using total education in place of primary education as the human capital proxy. Findings are reported in rows 5 and 6,
respectively. Neither change has much effect on the regulation estimates but the education variables lose their statistical significance
in both cases, suggesting our original specification is a better fit than the modified specifications.13

Regulation may impact the economy directly through its impact on business decisions and indirectly by increasing government
spending due to bureaucratic oversight and enforcement. Greater government intervention in an economy through regulation may
thus be indicative of larger government in general. As such, the estimated impact of the regulation index may capture the effect
of government size rather than the effect of regulation per se. To explore this possibility, we add a control for central government
spending to the specification. Findings are reported in row 7. The coefficient estimate on this measure of government size is negative
and statistically significant. However, controlling for government size only minimally reduces the marginal effect of regulation.
Karras (1996) presents evidence of a quadratic relationship between government spending and growth. We therefore add a quadratic
term for government size to the specification. Although we do not find evidence of a quadratic relation between government spending
and growth, as reported in row 8 the estimated relation between regulation and growth is robust to both controls for government
size. The evidence thus suggests that the impact of regulation on growth may operate primarily through its effect on private decisions
(including decisions to rent-seek rather than engage in productive activity).

In order to minimize the impact of outlier observations, we next estimate the original quadratic model using the method of Least
Absolute Deviation (LAD). LAD minimizes the sum of absolute residuals rather than squared residuals, thereby lessening the influence
of outlier observations with larger residuals. Findings are reported in row 9. The regulation findings are robust to this alternative
estimation method.

Finally, we consider all the specification changes simultaneously - dropping all time and country dummies, adding controls for
investment and property rights, government size and its square, unlogging real GDP per capita, replacing primary education by total
education, and estimating a median regression by LAD. Findings are reported in row 10.14 The estimated total effects of regulation are
slightly smaller but the quadratic regulation-growth relation remains statistically significant, with an estimated peak at a regulatory
index level of 3.85. Under this specification and estimation routine, the growth curve is a little flatter than originally estimated in
Fig. 2 and the growth-maximizing level of regulation is a bit higher. Thus, except when treating the data as pooled OLS (row 2)

12 These countries are Brunei, Cambodia, Gambia, Qatar, Saudi Arabia, Serbia, Swaziland, Tajikstan, and Yemen, all for 2010.
13 Compared to the original quadratic specification, the R2 are slightly lower and SSR are slightly higher.
14 The unreported estimated coefficients on control variables for investment and property rights are positive and statistically significant at better than 5%, the

alternative education proxy at 10%, and unlogged GDP per capita is negative and statistically significant at better than 5%, whereas political rights, government size
and its square are not close to achieving statistical significance at conventional levels.
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by dropping the country fixed effect (but keeping panel corrected standard errors) the regulation estimates generated for Eq (1) are
robust to a variety of specification changes.

At the suggestion of an editor, we also investigated if the regulation - growth relationship is stable over time. To do so, we created
an indicator variable, Tt, for the second part of the sample period, covering the years 1995–2014. We then interacted both regulation
and its square with the indicator variable to create the new specification

Growthi,t = 𝛼 + 𝛽1Regi,t + 𝛽2Reg2
i,t + 𝜆1Regi,t ∗ Tt + 𝜆2Reg2

i,t ∗ Tt + 𝛾Xi,t + 𝛼i + 𝜃t + 𝜀i,t . (2)

Coefficients on the uninteracted linear and squared regulation terms represent the relationship for the early part of the sample,
1975–1994, found as before by 𝛽1 + 2𝛽2∗Regi,t. These coefficients retain the same signs and statistical significance as in Table 2. The
effect of regulation post-1995 is found by 𝛽1 + 𝜆1 + 2(𝛽2 + 𝜆2)∗Regi, i. Our estimates reveal that 𝜆1and 𝜆2 are neither individually
nor jointly significantly different from zero suggesting the marginal impact of regulation did not significantly change over time.

5.2. Endogeneity

The explanatory variables included in Eq (1) are measured by their initial value in each growth period. Contemporaneous reverse
causality is therefore precluded by construction. However, strict exogneity is not guaranteed due to the panel nature of the data. For
example, growth in one period may affect regulation or other variables in future periods, in which case the errors will be correlated
over time. Building on Dawson (2003), Justesen (2008) finds that while regulation Granger causes growth, growth does not Granger
cause regulation in a study of 35 countries over the period 1970–1999. While these findings suggest that regulation may well be
exogenous with respect to growth, we nonetheless consider the possibility that it and the other right-hand-side variables in our
specification may be only weakly exogenous.

The potentially weakly exogenous variables in our model as well as the relatively small time dimension and not too small cross-
section of our data suggest the use of the system GMM estimator. An especially attractive feature of the system GMM estimator is the
ability to use internal instruments, as valid instruments for growth regressions are notoriously difficult to find (Durlauf et al., 2005).
Orthogonal deviations are used to transform the data, along with Windmeijer corrected errors clustered at the country level.

A common concern of system GMM is the proliferation of internal instruments, which can lead to overfitting as well as weaken
the Hansen test of instrument validity. We therefore restrict internal instruments to a single lag. A standard rule of thumb is to keep
the instrument count less than the number of cross-section units. Restricting internal instruments to a single lag yields an instrument
count well below the number of countries. We use difference-in-Hansen tests to select a lag that is consistent with instrument validity.
When it does not compromise instrument validity, we also collapse instruments for individual variables.15

We consider both the base quadratic specification from Table 2 and various robustness checks utilized for the OLS fixed effects
specifications presented in Table 4. For brevity, we restrict reporting of System GMM estimates in Table 5 to the coefficients on
regulation and its square, and diagnostics on the instruments. In all rows, the p-values on the AR(2) test indicate that we can-
not reject the null of no autocorrelation, as required for instrument validity. The Hansen test p-values also indicate that we can-
not reject the null that the instruments are exogenous, with the exception of specification 7. In all specifications, the quadratic
relation between regulation and growth is observed, consistent with the baseline results presented in Table 2. The findings thus
suggest that the previous results are not driven by reverse causality and are robust to a method that deals with potential weak
exogeneity.

6. Differences between developing and developed nations

We next explore whether the findings in the full sample hold for both developing and developed nations. The institutional
environments of developing and developed nations may differ substantially. As such, it is conceivable that the nature of the
relation between growth and regulation differs in the two nation-types in ways that imply a pooled sample is inappropriate.
We use OECD membership status, at the time of observation, as a proxy for the institutional environment.16 The OECD claims
that its “members form a community of nations committed to the values of democracy based on the rule of law and human
rights, and adherence to open and transparent market-economy principles.” On average, OECD nations in our sample do indeed
appear more committed to democracy, rule of law, and markets than non-OECD nations. The mean level of democracy (as mea-
sured by (inverting) Freedom House’s political right index) is 6.79 in OECD nations compared to 4.16 in non-OECD nations.
The mean level of rule of law (as measured by the legal structure and property rights area of the Fraser Institute’s economic
freedom index) is 7.46 in OECD nations compared to 4.89 in non-OECD nations. And the mean level of market-orientation (as
measured by the Fraser Institute’s overall economic freedom index) is 6.81 in OECD nations compared to 5.92 in non-OECD
nations. In OECD nations, the median value of the (inverted) regulation index is 3.10 (and is observed in the Netherlands).
In non-OECD nations, the median value is almost a full point higher, at 4.01 (and is observed in the Dominican Republic).

15 This approach leads us to select the third lag, as the first and second are not valid based on difference-in-Hansen tests. We are further able to collapse the
instruments on Log GDP per capita, Investment, Government Spending, Government Spending Squared, and Property Rights.

16 Several countries first joined the OECD during our sample period, including Mexico (1994), Czech Republic (1995), Hungary (1996), Poland (1996), South Korea
(1996), Slovak Republic (2000), Chile (2010), Estonia (2010), Israel (2010) and Slovenia (2010). Czech Republic does not have any sample observations prior to
joining OECD. Somewhat surprisingly, the mean growth rate for both samples is 1.88, but the range and variation is much greater in the non-OECD sample, with a
standard deviation more than twice as large than the OECD sample (3.17 versus 1.74).
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Table 5
System GMM.

Specification Regulation Regulation squared Regulation effect turning point n countries instruments AR(2) Hansen
p-value p-value

1. Baseline 2.68∗∗

(1.34)
−0.34∗∗

(0.14)
3.94 808 132 50 0.30 0.25

2. Add Gross Capital Formation 2.56∗

(1.45)
−0.30∗

(0.16)
4.27 772 130 52 0.29 0.30

3. Unlog real GDP per capita 3.05∗∗

(1.07)
−0.36∗∗

(0.12)
4.24 808 132 50 0.28 0.30

4. Add property rights 3.09∗∗

(1.32)
−0.37∗∗

(0.15)
4.18 770 132 60 0.42 0.18

5. Alternative proxy for human capital 3.33∗∗

(1.21)
−0.41∗∗

(0.12)
4.06 808 132 58 0.33 0.18

6. Add government size index 4.07∗∗

(1.28)
−0.43∗∗

(0.12)
4.73 800 132 60 0.52 0.23

7. Add goverment and government squared 2.98∗∗

(1.11)
−0.33∗∗

(0.10)
4.52 800 132 70 0.38 0.10

8. All of the above 3.58∗∗

(1.05)
−0.34∗∗

(0.13)
5.26 737 130 74 0.99 0.44

Notes: All regressions include a constant, time fixed effects, and controls for GDP, education, and political rights. Orthogonal deviations are used to transform the data. Windmeijer corrected
standard errors clustered by country are in parentheses. ∗∗ indicates significance at the 5 percent level; ∗ at the 10 percent level.
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Table 6
Stratified sample.

OECD non-OECD

Regulation −1.00∗∗

(0.49)
2.21∗∗

(0.60)
Regulation squared 0.11

(0.07)
−0.30∗∗

(0.07)
Log GDP per capita −2.34∗∗

(0.84)
−2.94∗∗

(0.55)
Education 0.29

(0.40)
−0.20
(0.36)

Political rights 0.35∗∗

(0.15)
0.10
(0.11)

Observations 213 595
Countries 34 107
Time periods 8 8
R2 0.55 0.50

Notes: All regressions include country and time fixed effects. Standard errors clustered by
country are in parentheses. ∗ indicates significance at the 10 percent level; ∗∗ indicates
significance at the 5 percent level.

Based on our findings for the full sample, this substantial difference suggests the possibility that the majority of OECD nations
are under-regulated whereas the majority of non-OECD nations are over-regulated. Alternatively, it could be that regulation
(as measured) has different impacts in developing and developed nations, and that the growth-maximizing level of regulation
differs.17

Findings are reported in Table 6. We find a statistically significant quadratic relation between regulation and growth in the non-
OECD sample, consistent with the main findings. However, in the OECD sample, only the estimated coefficient on the linear term is
significant, and its sign is negative.

The estimated total effects are plotted in Figs. 4 and 5. For the OECD subsample, we find a u-shape relation between regulation
and growth, not the hypothesized hump-shape observed in the full sample. Moreover, for levels of regulation actually observed in
the sample, the total effect of regulation on growth is always negative. In contrast to the full sample, there is no in-sample level of
regulation for which the total effect is positive and statistically significant. The maximum adverse effect of regulation (the minimum
point of the u-shape) occurs at a regulation level of 4.53. Only 27 observations correspond to levels of regulation higher than
4.53. Thus, not only is the total effect negative, the marginal effect is also negative for almost the entire sample. These findings
are consistent with Barone and Cargano (2011) who determined that productivity and export growth among OECD nations were
significantly hampered by intensive regulations.

For the non-OECD subsample, we find the same hump-shape relation observed in the full sample and a similar positive total effect
of regulation on growth for most of the subsample. This result is not surprising, as the full sample consists of 595 observations for
non-OECD nations compared to only 213 observations for OECD nations. The growth-maximizing level of regulation is estimated to
occur at 3.71, a slightly higher level than the full sample estimate of 3.46. Compared to the full sample, the positive marginal effect
of regulation in the non-OECD nation subsample occurs over a larger range of regulation. In addition, at its peak, the estimated total
impact is 33% greater in the non-OECD nation subsample than in the full sample. Estimating standard errors for the marginal effects
suggests that growth-maximizing regulation occurs within the 3.61–3.81 range (where the null for marginal effect of zero cannot
be rejected). Roughly 7% of the non-OECD subsample observations fall within this range. A little more than half the observations
are consistent with over-regulation. Only slightly more than 3% of the observations correspond to levels of regulation high enough
that they do not entail statistically significantly higher growth compared to no regulation.18 Compared to the full sample estimates,
the non-OECD subsample estimates suggest that 36 observations previously thought to be within the growth-maximizing regulatory
range are actually slightly under-regulated.

Overall, the subsample findings reveal that regulation is generally associated with greater growth in non-OECD nations, but lower
growth in OECD nations.19 These results suggest caution in extrapolating the OECD experience to the developing world. The findings

17 An editor pointed out to us that instead of splitting the sample, we might instead use interaction terms to reveal the impact of regulation on growth conditional
on a country’s level of development. We examined such conditional effects, conditioning first on OECD status and second on income level. When we condition on
OECD status, we find similar results to those described below for non-OECD countries, but different results for OECD countries. If instead of splitting the sample by
OECD status or conditioning on OECD status, we instead split the sample by high- and low-income observations or condition on income level, the findings are similar
to splitting by OECD status. These results suggest that not only is the relation between regulation and growth different in OECD and non-OECD nations (as well as
high-income and low-income countries), the relations between growth and the other independent variables in our specification are different in OECD countries than
in non-OECD countries (as well as high-income and low-income countries).

18 On the low end of not enough regulation to have a significant positive impact (regulation < 1.03) are Belize in 2005 and Figi in 2010. On the higher end of
so much regulation as to offset all the benefits (regulation ranges from 6.69 to 8.52) are 15 observations representing 6 different nations (China and Myanmar four
times each, Algeria three times, Nicaragua twice, Romania (1995) and Ukraine (1995)). Only Russia in 1990 has a regulatory environment so extensive (9.00) that
the regulations significantly reduce growth in total.

19 The non-OECD subsample estimates are qualitatively similar when using system GMM as a robustness check given the potential for weak exogeneity. The OECD
subsample contains only 34 countries, which is not conducive for system GMM and indeed is less than the number of instruments even when collapsed.
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Fig. 4. Total effect of regulation in OECD nations.

Fig. 5. Total effect of regulation in non-OECD nations.

also call for an explanation as to why the relation between regulation and growth is so different in non-OECD and OECD nations. We
speculate on some possible answers to this question, but leave detailed analysis for future work.

One approach draws on Olson’s theory of “market augmenting government.” As Olson (2000) acknowledges, markets and
exchange are pervasive. Markets exist and exchange occurs in poor and rich nations alike. Olson argues, though, that exchange
in poor countries is limited to irrepressible “self-enforcing markets,” but expands in both scale and scope to “socially contrived
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markets” in rich countries. The mechanism behind this expansion, according to Olson, is government. Government in rich coun-
tries protects both property rights and contract rights, thereby “augmenting” markets, facilitating complex, multi-party, multi-period
transactions, and thus vastly expanding the opportunity for mutually beneficial exchange. These ideas might be connected to the
puzzle of growth-enhancing regulation in non-OECD nations and growth-diminishing regulation in OECD nations. Perhaps what
explains the positive total impact of regulation on growth in non-OECD nations is that regulation or the structures associated with
it may be among the public goods provided by Olson’s (1993) stationary bandit. As residual claimants, government leaders of the
stationary bandit type have a stronger incentive to ensure regulation will increase national wealth as there is limited scope for regula-
tory transfers in primitive “self-enforcing markets”. In contrast, democratic policymakers in wealthy nations with developed markets
may be less averse to allowing regulation to be captured by special interests if they do not personally bear the opportunity cost of
lower potential growth. “Socially contrived markets” may be more prone to regulation driven primarily by rent seeking behavior.
Thus in nations with developed markets, regulation may simply encourage unproductive political exchange rather than produc-
tive economic exchange. Regulation may therefore be associated with greater growth in nations lacking the markets that facilitate
exchange on their own, and associated with lower growth in nations featuring developed markets and greater wealth where more is at
stake.

Perhaps, however, regulation exists for the benefit of the regulated in both non-OECD nations and OECD nations and is anti-
competitive, but a kind of infant industry effect applies in non-OECD nations. Regulation in non-OECD nations provides protection to
narrow interests, but the benefits exceed the costs in terms of growth because markets in such nations are simple and largely of the
irrepressible, self-enforcing variety. Regulation in OECD nations also provides protection to narrow interests, but the costs exceed
the benefits in this case because markets in such nations are largely of the socially-contrived variety, and thus more easily disrupted
by regulation due to their complexity.

Another possibility is that regulation does indeed reflect good governance efforts rather than regulatory capture for the benefit
of the regulated, but that the extent of the knowledge problem differs in non-OECD and OECD nations. The information needed to
appropriately regulate the simple, self-enforcing markets that dominate in non-OECD nations may be relatively easy to discover.
Such markets may also be relatively static, requiring little regulatory adjustment over time. In contrast, the information required
to appropriately regulate the complex, socially-contrived markets that dominate in OECD nations may be so dispersed that it is
virtually impossible for regulators to aggregate and understand it. These markets may also be often disrupted by the dynamic forces
of technological change and globalization, and regulation may more quickly become outdated and more likely to diminish than
enhance efficiency and growth.

Our discussion suggests that “market augmenting government” may be most important during the transition from developing
into advanced economic status. The growth-maximizing level of regulation may be low but non-zero for developing nations so that
their economies do not remain stagnant (or constrict). Once an economy matures, the same level of intervention may become anti-
competitive, giving protection to already established insiders and making new entry more difficult. Thus once an economy matures,
a roll-back of regulation may be in order. Unfortunately, as our discussion in section four suggests, transaction costs associated
with rent-protection may make such a roll-back sufficiently costly that it is not worthwhile. The trade-off between efficient “market
augmentation” and inefficient “market protection” may be what drives our results. Economies relying primarily on simple markets
have more to gain from the former than to lose from the latter, while the reverse is true in advanced economies with mature, complex
markets.

7. Concluding remarks

Our analysis of the relation between regulation and growth offers several key findings and policy implications, and suggests an
important direction for future research. First, in the full sample, the total impact of regulation on growth is generally positive, and
the marginal impact is positive for low levels of regulation but negative for relatively high levels of regulation. In principle these
changing marginal effects might be expected, as economists offer various explanations for regulation that in turn suggest regulation
may be either growth enhancing or diminishing. The findings suggest that policy-makers create growth-enhancing regulations at low
levels of regulation, but that regulation can and often does exceed growth-maximizing levels. Prior empirical literature has largely
presumed a linear relation between regulation and growth and revealed negative marginal effects of regulation. A kind of conven-
tional wisdom has thus emerged from this literature that a regulation-growth trade-off exists, even if some might be unwilling to push
such evidence to its logical conclusion that the growth-maximizing level of regulation is zero. Our findings reveal a more complicated
reality. In the full sample, regulation contributes to growth and dominates complete laissez-faire at nearly all observed levels of reg-
ulation. In addition, more than one-third of the observations are associated with under-regulation relative to the growth-maximizing
level.

The hump-shaped relation between regulation and growth suggests caution when it comes to regulatory reform. A nation that is
under- or over-regulated and seeking to increase growth must take care not to push regulation so far beyond or below the growth-
maximizing level that growth is diminished relative to the status quo. Furthermore, taking account of the potential transactions costs
associated with policy change, a paradox and an additional lesson about reform lie in these findings. Those who call for deregulation
are often motivated to do so by the economic theory of regulatory capture (Stigler, 1971). The theory posits that regulation exists
for the benefit of the regulated, and is predicated on the ability of narrow interests to influence policy (to the detriment of the social
interest). Paradoxically, our findings suggest that to the extent over-regulation reflects capture, deregulation is even more likely to
cause more harm than good if pushed too far, as the effort will produce rent-protecting lobbying. The associated transactions costs
increase the likelihood that the status quo is actually a second-best, constrained optimum. This possibility suggests that regulatory

366



J.C. Heckelman and B. Wilson European Journal of Political Economy 59 (2019) 354–368

reform, if it is to succeed, may require institutional reform. In particular, reform at the constitutional level to reduce the external
costs associated with the activities of narrow interests may be needed for progress.20

A second key finding exposes an important caveat to the first and reveals a puzzle for future research to address. The results
suggest that the nature of the relation between regulation and growth in OECD nations is fundamentally different than in non-OECD
nations. In particular, while the findings for non-OECD nations parallel the findings for the full sample, the findings for OECD
nations are quite different. In OECD nations, both the total and marginal impacts of regulation on growth are negative. Thus, in
the case of OECD nations, the conventional wisdom of a regulation-growth trade-off is borne out in the data. The different nature
of the regulation-growth relation in non-OECD and OECD nations may be of particular interest to those interested in advancing the
literature on “state capacity” and development. As the name suggests, the state capacity literature explores the role and influence of
the state in economic development and growth. Our findings suggest that in states with weak institutions and relatively low overall
capacity, a building up of some regulatory capacity can be helpful and may substitute for other varieties of capacity. The questions
for future research relate to how exactly regulatory capacity is used, which particular practices seem most helpful, and how such
capacities have historically emerged or been developed. A further concern is how the use of regulator capacity differs in states with
low overall capacity and in states with high overall capacity. Another way of framing the task for future research is with respect to
the regulation data we use in this study. The differential findings across OECD- and non-OECD member nations suggests two (not
mutually exclusive) possibilities. First, it may be that the type of regulation employed in OECD nations is in fact quite different than
the type of regulation employed in non-OECD nations. Second, it may be that regulation interacts with other state capacities and
has different effects depending on the levels of those other capacities (Loayza et al., 2010). Both possibilities suggest that historical
analysis, case studies, and other methods that might facilitate a more micro-level exploration of these issues may be fruitful.21

In addition, our divergent findings of the effects of regulation in OECD and non-OECD nations suggest that policymakers, whose
views about regulation may derive largely from their observation of mature economies, should be cautious about imposing their
regulatory preferences on developing nations. In the trade literature, there is some debate about whether trade negotiators should
negotiate over items like labor and environmental regulations. If regulations have different growth effects depending on market
development or other aspects of state capacity, the case of those who argue for regulation harmonization may be weakened. Our
findings make clear that regulation is not a one size fits all instrument. Lessons evident in the experience of developed nations may
well not apply to developing nations.

It is also important to recognize that although the findings reveal that regulation is bad for growth in OECD nations, there may
still be a positive role for government policy in such places. The challenge may be to construct an institutional environment such
that “market augmenting” government does not get captured by special interests and thereby transformed into “market protecting”
government that stifles the competition required for market dynamism. Finally, it is important to acknowledge that economic growth
is not the sole normative criterion according to which regulation might be judged. In developed nations especially, where living
standards are relatively high, other goals, such as environmental protection or financial disclosures, may take priority. The growth-
maximizing level of regulation may therefore not be the level of regulation that even a transactions cost-free grand Coasian bargain
produces.

Declarations of interest

None.

References

Azfar, Omar, Cadwell, Charles (Eds.), 2003. Market-Augmenting Government: the Institutional Foundations for Prosperity. University of Michigan Press, Ann Arbor.
Bardhan, Pranab, 2016. State and development: the need for a reappraisal of the current literature. J. Econ. Lit. 54 (3), 862–892.
Barone, Guglielmo, Federico, Cingano, 2011. Service regulation and growth: evidence from OECD countries. Econ. J. 121, 931–957.
Becker, Gary S., 1983. A theory of competition among pressure groups for political influence. Q. J. Econ. 98 (3), 371–400.
Becker, Gary S., 1985. Public policies, pressure groups, and dead weight costs. J. Public Econ. 28 (3), 329–347.
Buchanan, James M., 1990. The domain of constitutional economics. Consititut. Pol. Econ. 1 (1), 1–18.
Colin, Cameron, A., Trivedi, Pravin K., 2005. Microeconometrics. Cambridge University Press, Cambridge, UK.
Cebula, Richard J., 2011. Economic growth, ten forms of economic freedom, and political stability: an empirical study using panel data, 20032007. J. Priv. Enterp.

26 (2), 61–81.
Chen, Yu-Fu, Funke, Michael, 2008. Product market competition, investment and employment-abundant versus job-poor growth: a real options perspective. Eur. J.

Political Econ. 24 (1), 218–238.
Compton, Ryan A., Giedeman, Daniel C., Hoover, Gary A., 2011. Panel evidence on economic freedom and growth in the United States. Eur. J. Political Econ. 27 (3),

423–435.
Dawson, John W., 2003. Causality in the freedom-growth relationship. Eur. J. Political Econ. 19 (3), 479–495.
Durlauf, Steven N., Johnson, Paul A., Temple, Jonathan R.W., 2005. Growth econometrics. In: Aghion, Philippe, Durlauf, Steven N. (Eds.), Handbook of Economic

Growth. vol. 1A. North Holland, Amsterdam, pp. 555–677.
Djankov, Simeon, McLiesh, Caralee, Maria Ramalho, Rita, 2006. Regulation and growth. Econ. Lett. 92 (3), 395–401.
Haidar, Jamal Ibrahim, 2012. The impact of business regulatory reforms on economic growth. J. Jpn. Int. Econ. 26 (3), 285–307.
Heckelman, Jac C., Wilson, Bonnie, 2013. Institutions, lobbying, and economic performance. Econ. Pol. 25, 360–386.
Hicks, John, 1983. Structural Unemployment and Economic Growth: “A Labor Theory of Value”, In: Mueller, Dennis C. (Ed.), The Political Economy of Growth. Yale

University Press, New Haven, pp. 53–56.

20 Buchanan (1990) argues that rent-seeking would be minimized when setting rules at the constitutional level, but as Holcombe (2015) details, this point remains
controversial.

21 See, for example, Johnson and Koyama (2017).

367

http://refhub.elsevier.com/S0176-2680(18)30335-5/sref1
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref2
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref3
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref4
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref5
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref6
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref7
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref8
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref9
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref10
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref11
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref12
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref13
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref14
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref15
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref16


J.C. Heckelman and B. Wilson European Journal of Political Economy 59 (2019) 354–368

Holcombe, Randall, 2015. Unanimous consent and constitutional economics. In: Heckelman, Jac C., Miller, Nicholas R. (Eds.), Handbook of Social Choice and Voting.
Edward Elgar Press, Cheltenham, UK, pp. 35–53.

Johnson, Noel D., Koyama, Mark, 2017. States and economic growth: capacity and constraints. Explor. Econ. Hist. 64, 1–20.
Justesen, Mogens K., 2008. The effect of economic freedom on growth revisited: new evidence on causality from a panel of countries 1970-1999. Eur. J. Political

Econ. 24 (3), 642–660.
Karras, Georgios, 1996. The optimal government size: further international evidence on the productivity of government services. Econ. Inq. 34 (2), 193–203.
Levine, David K., Salvatore, Modica, 2017. Size, fungibility, and the strength of lobbying organizations. Eur. J. Political Econ. 49, 71–83.
Loayza, Norman V., maria oviedo, Ana, Serven, Luis, 2010. Regulation and macroeconomic performance. In: Loayza, Norman V., Serven, Luis (Eds.), Business

Regulation and Macroeconomic Performance. The World Bank, Washington, DC, pp. 65–118.
McChesney, Fred S., 1997. Money for Nothing: Politicians, Rent Extraction, and Political Extortion. Harvard University Press, Cambridge, MA.
Nicoletti, Giuseppe, Scarpetta, Stefano, 2003. Regulation, productivity and growth: OECD evidence. Econ. Policy 18 (36), 9–72.
Olson, Mancur, 1982. The Rise and Decline of Nations: Economic Growth, Stagflation, and Social Rigidities. Yale University Press, New Haven.
Olson, Mancur, 1993. Dictatorship, democracy, and development. Am. Pol. Sci. Rev. 87 (3), 567–576.
Olson, Mancur, 2000. Power and Prosperity: Outgrowing Capitalist and Communist Dictatorships. Basic Books, New York.
Peltzman, Sam, 1976. Toward a more general theory of regulation. J. Law Econ. 19 (2), 211–240.
Prato, Carlo, Wolton, Stephane, 2018. Rational ignorance, populism, and reform. Eur. J. Political Econ. 55, 119–135.
Stigler, George, J., 1971. The theory of economic regulation. Bell J. Econ. Manag. Sci. 2 (1), 3–21.

368

http://refhub.elsevier.com/S0176-2680(18)30335-5/sref17
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref18
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref19
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref20
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref21
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref22
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref23
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref24
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref25
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref26
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref27
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref28
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref29
http://refhub.elsevier.com/S0176-2680(18)30335-5/sref30

	The growth-maximizing level of regulation: Evidence from a panel of international data
	1 Introduction
	2 Empirical model and data
	3 Regression analysis
	4 Transaction costs
	5 Robustness
	5.1 Alternative specifications
	5.2 Endogeneity

	6 Differences between developing and developed nations
	7 Concluding remarks
	Declarations of interest
	References


