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Introduction 

Competition everywhere faces restraints imposed by governments, either directly through laws, 

regulations and practices or through hybrid public-private restrictions where government sanctions 

or encourages private anti-competitive activity.  Government-imposed restrictions on competition, 

which we term anticompetitive market distortions (ACMDs), are especially pernicious, because 

they are backed by the power of the state and may be largely impervious to attenuation through 

market processes.  In recent years, recognizing the harm caused by ACMDs, international 

institutions have undertaken efforts to help public authorities identify and categorize ACMDs, and 

to estimate the consumer welfare costs of particular ACMDs. The intent of these efforts is to help 

governments to move away from ACMDs.  Such efforts, however, are often stymied by producer 

lobbies that tend to underplay the harm to consumers.  

In this context, the development of a neutral measure – a metric – to derive specific estimates of 

the harm caused by individual ACMDs would enhance the ability of national competition 

authorities to build public support for dismantling those undesirable restrictions. Singham, 

Rangan, and Bradley (2014) (SRB) developed a model of domestic government measures that 

have a distortionary impact on a market by affecting supply and demand, and estimated their 

consumer and producer welfare effects.  SRB also are developing a “Distortions Index (DI)” to 

gauge the relative welfare impact of different categories of ACMDs across the dimensions of 

property rights and international and domestic competition.  The DI is built using a productivity 

simulator to simulate the increase in productivity as a result of optimizing the regulatory 

environment, having regard to property rights, competition, and trade. In this essay, we will 

explore the further development and potential application of a country-level ACMD metric.   

This paper is structured along the following lines. First, we suggest that it is important to 

distinguish between market failures (and legitimate responses to them) and ACMDs. Second, we 

summarize briefly the existing research on ACMDs. Third, we explore in some detail the 

approaches currently used to measure the effects of ACMDs. Fourth, we elaborate on our new, 

country level approach to measuring the impact of ACMDs. Here, we describe the model 

underlying the “distortion index” for ACMDs that we have constructed.  We then discuss the 

interesting results that flow from our index. In the past, research has focused on estimating the 

destructive effects of ACMDs on a sector by sector basis which, while useful, fails to fully portray 

the magnitude of the problem.  In contrast, the country-level path taken here allows an estimation 

of the total amount of wealth destroyed by ACMDs. This approach can be used as a tool by 

governments to gain some understanding of the consequences of intervention. While the industry- 

or policy-level approach may provide a more precise measure of welfare effects, the country-level 

approach is much simpler to implement and the wealth effects can be used to approximate welfare 

effects. Finally, we conclude with some remarks on avenues for future research. 

Market Failures versus Anticompetitive Market Distortions 

Government intervention into the marketplace is often justified by policy makers on the basis that 

markets fail to produce an optimal allocation of resources. Market failure refers to “an equilibrium 

allocation of resources that is not Pareto optimal—the potential causes of which may be market 

http://www.enterprisecities.com/Concurrences%204-2014_Law%20&%20Economics_S.%20Singham%20et%20al.pdf
http://www.enterprisecities.com/Concurrences%204-2014_Law%20&%20Economics_S.%20Singham%20et%20al.pdf
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power, natural monopoly, imperfect information, externalities, or public goods.”1 Stemming from 

that definition, a government response to a legitimate market failure will have the distinct goal of 

reducing or eliminating the welfare effect of that market failure. An anticompetitive market 

distortion (ACMD), on the other hand, will change the way firms within a market interact with 

each other by providing some subset of players within the market an advantage over the other 

players, and will do so at the expense of these players. Market failures are market outcomes in the 

absence of intervention which reduce welfare compared to some optimum level. ACMDs are not 

the result of market interactions alone, but are actual policy decisions. Market failures and ACMDs 

are distinctly different, though they both generate reductions in welfare compared to some 

optimum. 

Unfortunately, policy makers often conflate genuine market failures and the needed policy 

measures to correct them with government policies that bestow privileges upon particular market 

players and thus create anticompetitive market distortions. The conceptual need here is to draw the 

line where a policy fails to correct a market failure2 and changes the way firms interact so that 

some firms that would have been able to compete with other firms absent the policy can no longer 

do so precisely because the policy is in place3. An example should help here. 

Imagine a production process occurs that imposes a negative externality in the form of air 

pollution. The government may seek to reduce air pollution from this process by instituting a cap 

and trade policy. If one firm faces high costs of reducing pollution, it may be able to buy permits 

from other firms at a price below its pollution reduction cost. In this way government can reach 

the level of pollution it has deemed acceptable and the market can decide the most efficient way 

to reach that level. If reducing pollution to the government’s target level this way does not change 

the way firms compete with one another4, then this policy is not an ACMD. 

Now imagine the same market with the same pollution, but where the government imposes a limit 

on the amount of pollution allowed per firm with no tradable permits. This policy simply cuts 

pollution by the same amount for each firm. However, the firm with the high cost of reducing 

 
1 Winston, Clifford. Government Failure versus Market Failure: Microeconomics Policy Research and Government 
Performance. Washington, D.C.: AEI-Brookings Joint Center for Regulatory Studies, 2006. 
2 Correcting a market failure refers to reducing or eliminating the negative effect on welfare generated by the 
market failure. If the negative effect is worsened by the attempted correction, then the correction becomes an 
ACMD. Also, if the negative effect is reduced but a different policy would have done a better job at responding to 
the market failure then not choosing the better policy also would be an ACMD. 
3 Government intervention to correct a market failure is only justified if the welfare costs associated with 

government intervention (regulation and other forms of intervention, such as litigation, are costly and subject to 

error) are smaller than the welfare benefits flowing from the intervention.  In short, the costs due to possible 

“government failure” should be taken into account before government action is taken.  Nobel Laureate James 

Buchanan and leading regulatory scholar A.E. Kahn have commented on the limitations of government 

intervention. See: Buchanan, James M. Public Choice: Politics without Romance. Policy. Vol. 19, No. 3. Spring 2003.; 

Kahn, A.E. The Deregulatory Tar Baby: The Precarious Balance Between Regulation and Deregulation, 1970-2000 

and Henceforward. Journal of Regulatory Economics. 21:1, 35-56, 2002. 

4 Here we assume the cost of reducing pollution and purchasing permits is seen as a sunk cost and that this policy 
has no effect on marginal costs. 
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pollution may not be able to meet this mandated level and may have to exit the market. Now, there 

is one less competitor in this market. The remaining firms may benefit from the decreased 

competition by finding it easier, for example, to collude or to raise price unilaterally. This is an 

anticompetitive market distortion. The market is now less competitive because of this policy. The 

welfare benefit of pollution reduction will be offset (in whole or in part) by the welfare harm due 

to diminished competition. The distortion created by this policy is an ACMD5. 

At times, government policies are disguised as responses to market failures, but the actual intention 

of the policy is to distort competition in favor of some subset of market players. A common and 

pernicious example of this is a universal service obligation (USO). The market failure that needs 

to be corrected is the lack of service to some consumers (most likely very remote residential 

consumers). The government mandates that service providers offer service to all areas of the 

country at a rate that is deemed reasonable for all consumers. This means firms are required to 

invest in the infrastructure to reach remote consumers, but are not allowed to charge those 

consumers higher prices for any above average marginal costs associated with providing them 

service. To recover these costs firms must turn to the rest of their customer base (business 

consumers and/or residential consumers elsewhere) and either increase prices or reduce quality for 

those consumers. The consumers not in the remote area subsidize consumers in the remote area. 

Therefore, the interests of the remote consumers are being promoted at the expense of everyone 

else.  

While having a USO itself is not necessarily an ACMD, the precise manner in which the USO is 

structured might prove to be an ACMD.  For example, if the universal service fund is too large, it 

can be used by dominant regulated firms to anti-competitively cross subsidize6 their participation 

in competitive sectors with USO charges paid by customers in the regulated or “national 

monopoly” sector7.  Also, a USO can increase prices in a deregulated market by allowing the 

incumbent to maintain a monopoly in high-profit segments while promoting less efficient entry in 

 
5 “A reduction in competition” is meant as relative to the welfare maximizing level of competition. This could refer 
to the number of firms, the concentration of firms (where a reduction would then mean that market power is 
consolidated toward fewer firms), or, more generally, the welfare maximizing equilibrium. If the market was a 
natural monopoly then an ACMD would be one that pushed the market to at least two firms. In other words, 
competition here refers to the welfare maximizing number of equilibrium and a reduction in competition is any 
deviation from this. 
6 Faulhaber (1975) defines cross-subsidies as follows: “If the provision of any commodity (or group of commodities) 
by a multi-commodity enterprise subject to a profit constraint leads to prices for the other commodities no higher 
than they would pay by themselves, then the price structure is subsidy-free.” Faulhaber, Gerald R. "Cross-
Subsidization: Pricing In Public Enterprises." American Economic Review 65.5 (1975): 966-977. 
7 In the case of postal services, where a universal service obligation also applies, the size of the fund can be used to 
harm competitive sectors such as express delivery.  In the initial stages of postal privatization in Japan, the 
universal service fund was going to be $20bn – far beyond what it needed to be to satisfy the goal.  If competitors 
are forced to contribute to the fund which is used by another competitor this can also be an ACMD.  This is an 
ACMD even though the government would characterize it as a policy response to a market failure. The intention of 
the policy is the promotion of a particular group’s interests. For this to be merely a policy response the loss in 
welfare from the lack of access to telecoms for remote consumers would have to be greater than the net loss in 
welfare generated by the policy itself. 
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low-profit segments8 because incumbents will compete less aggressively in these markets. 

Furthermore, when a USO protects a certain market from entry it will be able to raise prices in the 

contested market and will not necessarily reduce price in the monopolized market9. So, a USO can 

have anticompetitive effects and become an ACMD. 

 A more equitable and efficient approach to increasing access to a particular service may be to 

subsidize the service in areas not already being served and allow competition10 to determine the 

allocation of subsidies. In this way there will be no need to cross-subsidize and firms can determine 

for themselves how best to allocate resources11. The way a USO is implemented will determine its 

welfare effect and, so, each alternative method for its implementation should be compared along 

these lines. 

Often, governments interfere in markets with the goal of favoring one set of players at the expense 

of another set. The most straightforward ACMDs to characterize are those that are not misguided 

or misrepresented responses to a market failure, but are policies solely designed to distort the 

market in favor of one subset of players. One example of this would be the small scale industries 

reservation policies used in the industrial sector in India until recently. Small scale reservation 

mandates that certain goods may only be produced by small firms defined by revenue and asset 

bases. This policy is not trying to correct any market failure. Its sole purpose is the protection of 

small-scale firms from competition from larger firms and it gives no consideration to the relative 

efficiency of the two. Any potential gains from economies of scale or scope are lost and welfare 

is reduced12 because of this distortion of the market. 

Anticompetitive Market Distortions (ACMDs): A Review of the Literature 

Abbott and Singham (2011)13 introduced the concept of ACMDs. The authors define ACMDs as 

restrictions that, “involve government actions that empower certain private interests to obtain or 

retain artificial competitive advantages over their rivals be they foreign or domestic.” The paper 

provides examples of ACMDs and discusses the inability of the WTO to address such domestic 

 
8 Valletti, T., Hoernig, S. and P. Barros (2002). Universal Service and Entry: The Role of Uniform Pricing and 
Coverage Constraints, Journal of Regulatory Economics, 21(2), 169-190. Similar results are found for quantity 
competition in Anton, J., Vander Weide, J. and N. Vettas (2002). Entry Auctions and Strategic Behavior under Cross-
Market Price Constraints, International Journal of Industrial Organization, 20(5), 611-629. 
9 Gautier, Axel andWauthy, Xavier (2010). Price Competition under Universal Service Obligations. Paper presented 
at the 37th Annual Conference of the European Association for Research in Industrial Economics. 
http://www.webmeets.com/files/papers/EARIE/2010/135/USO.pdf 
10 For a theoretical and experimental treatment of competitive allocation of subsidies, see: Giebe, Thomas, Grebe, 
Tim and Wolfstetter, Elmar. How to Allocate R&D (and other) Subsidies_ An Experimentally Tested Policy 
Recommendation. Discussion Paper No. 108, Governance and the Efficiency of Economic Systems. October 2005. 
11 Chile has done this in telecom by focusing on universal access. Between 1995 and 1999, 6,000 localities gained 
access to public telephone service for the first time. The program was then extended to create telecom centers 
where people were given access to the internet. Recently, money has been made available for the expansion of 
the fiber optic network. Source: Universal Access and Service Funds – 2009 update from Intelecon 
http://www.inteleconresearch.com/pages/documents/UASFFunds2009update-Oct2009.pdf 
12 This, of course, assumes that the small scale reservation restriction is binding and fully enforced. 
13 Abbott, Alden F. and Singham, Shanker. Enhancing welfare by attacking anticompetitive market distortions. 
November 2011, Revue Concurrences N° 4-2011, Art. N° 39547. 
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policy issues. It proposes  creating a metric for quantifying the impact of ACMDs which would 

enable governments to weigh the cost of distortionary policies. The International Competition 

Network (ICN) is suggested as a vehicle for the study and advocacy of the elimination of ACMDs. 

The major contribution of this paper is to formally acknowledge, name, and describe those 

distortionary policies that tend to fall outside the reach of the World Trade Organization (WTO) 

and the General Agreement on Tariffs and Trade (GATT), but that impact trade relations all the 

same. It also contributes significantly by shifting the focus to the welfare implications of such 

policies and by proposing a framework to consider the true cost of ACMDs. Also, it equips policy 

makers with a counterargument to those in a position to benefit from ACMDs who falsely claim 

that if they benefit, everyone benefits. As the authors point out, the welfare-damaging argument 

also holds for the distorted market itself, because reducing or preventing competition has 

deleterious effects for domestic consumer welfare even if domestic producers benefit. Of course, 

the negative effect on foreign competition shows that ACMDs should be considered in trade 

negotiations as well. Thus, Abbott and Singham (2011) show that ACMDs influence both domestic 

and international welfare and should be attacked using both trade and competition law tools. 

Building on this work, SRB further the theoretical work on ACMDs and begin to frame an 

empirical approach for analyzing their welfare effects. SRB begin by classifying ACMDs in single 

product markets into 6 major types and subtypes (where appropriate). Briefly, these major types 

are: (1) Government laws, regulations, or practices that eliminate competition completely; (2) 

Government laws, regulations, or practices that lessen competition; (3) Laws or regulations that 

are applied differently among firms, or regulatory exemptions given to some firms; (4) Distortions 

caused by state owned enterprises (SOEs); (5) Action or inaction by competition agencies; and (6) 

Anticompetitive state aid or support.  

Each type of distortion in a given country has an impact on domestic producer surplus, foreign 

producer surplus, and consumer welfare in the short and long run. The size of the impacts depends 

on the type of the distortion, the structure of the market14 at which it is directed, and the form of 

the policy itself. SRB introduce a model which takes a general perspective on the nature of these 

ACMDs. Each type is shown to have an effect on either domestic or foreign producers’ costs, 

either in the distorted market or abroad. These cost effects are modeled in a partial equilibrium 

context focusing on a single product market in the short run. The long-run implication for 

consumer welfare is later described. Finally, Indian sugar and Chinese cotton ACMDs are analyzed 

using the SRB model. 

SRB make two significant contributions. First, by classifying ACMDs into types and by describing 

the impact on the components of welfare from each type, SRB show how any proposed or existing 

policy can be first examined to see if it falls under one of the specific definitions. If it does, it can 

be analyzed further to determine if it may be an ACMD. Second, the SRB model of ACMD is 

general enough to capture each type of ACMD’s welfare effects as it uses existing economic theory 

to frame the newly defined distortion types. 

 
14 Structure of the market refers to market size and concentration, as well as outcomes (equilibrium price and 
quantity) 
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The combination of these two contributions is the first response to one of the calls in Abbott and 

Singham (2011): to develop a metric to quantify the welfare implications of ACMDs. In order to 

quantify the welfare effects, one first needs to identify whether a welfare effect may exist. If a 

proposed policy fits into one of the six types of ACMDs, it will likely have a welfare effect. Then, 

the nature of the ACMD needs to be defined. The SRB model does precisely this by detailing how 

the proposed policy may affect the relative costs of producers15. Knowing how costs are affected 

provides the context for modelling the potential impact on the structure of the market targeted by 

the ACMD. For example, if a policy provides subsidies to domestic farmers (ACMD type 6), this 

will reduce the costs of those farmers and give them an advantage over foreign farmers in domestic 

and international markets16. To model the potential effect of the ACMD then requires simulating 

the effect of the cost savings on the structure of the market. The next section provides a brief 

overview of the types of econometric techniques that may be employed to do this type of analysis. 

Industry- or Policy-Level Econometric Approach 

Simulating changes in market structure can be done by looking back to find examples of when a 

similar policy was enacted somewhere else and isolating the effect of the policy change on market 

outcomes. One way to achieve this goal is through a difference-in-differences analysis (diff-in-

diff). The measured effect on costs and the change in market structure can then be applied to the 

country considering the policy to find the potential impact on welfare. Another approach is to 

simulate the change in costs while making some assumptions about how shares of the market 

would be shifted by the changes and calculating the market equilibrium as a result. Current merger 

analysis and trade impact analysis do this, so it is possible to extend these techniques to ACMD 

analysis. 

The diff-in-diff approach17 requires observing the jurisdiction where the policy in question is 

enacted (treatment group) as well as a comparison jurisdiction that does not implement the policy, 

but has otherwise identical relevant characteristics (control group). The purpose of diff-in-diff is 

to compare the change in the outcome in the treatment group from after the policy is enacted to 

before the policy is enacted with the change in the control group between the same two time 

periods. Therefore, the control group needs to have the same change in outcome over this time as 

the treatment would have if the policy was never enacted. 

This poses a problem in policy analysis because it requires a control group which is identical to 

the group in which the policy is enacted except for the single policy difference and any other 

constant differences18. So, the control cannot enact a new and different policy from the treatment 

group at the same time as the treatment group, but it must have the same growth trend in the 

 
15 Relative costs here may refer to all domestic producers versus all foreign producers; some domestic producers 
versus other domestic producers and foreign producers; and all domestic producers and some foreign producers 
versus some foreign producers. Also, the producers may be privately owned, state owned, or some combination of 
the two (for example, they may be state supported). 
16 This assumes that transportation cost differences are small or overcome by the ACMD, and that no significant 
trade barriers or countervailing ACMDs exist within trading partner countries 
17 For a detailed description of the methodology, see: Blundell, R. and Costa Dias, M. Evaluation Methods for Non-
Experimental Data. Fiscal Studies. 21:427-468. 2000. 
18 Otherwise, any time-varying differences between the two groups need to be identifiable and controllable. 
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outcome variable of interest (or differences in trends need to be controlled for), and it must be 

affected by the same exogenous changes between periods in the same way. 

It is often difficult to identify an appropriate control group. To overcome this, the researcher may 

attempt to create a control group out of a pool of potential candidates19. This is known as creating 

a synthetic control group20. The process of creating a synthetic control group is conceptually 

simple. What we want is a control group which behaves exactly as the treatment group would have 

absent the policy21 during the time period the policy is imposed on the treatment group. To 

accomplish this, the outcome variable of interest must be defined and factors explaining that 

outcome must be identified. Then, a weighted average of the outcome variable of all potential 

control group members which equals – or very nearly equals – the outcome variable in the 

treatment group is calculated. Simultaneously, a weighted average of the explanatory variables 

over all potential control group members which equals – or nearly equals – the values of the 

explanatory variables of the treatment group is calculated. The idea is to generate a single weight 

for each potential control group member so that the resulting weighted average values for the 

outcome and explanatory variables are as close as possible to the true values of the treatment group. 

This is done for the pre-policy period. 

The result is a group which looks and acts like the treatment group during the pre-policy period. 

So, after the policy is enacted in the treatment group, the synthetic control group will behave as 

the treatment group would have were the policy never enacted. The difference in the outcome 

variable due to the policy is simply the difference between the outcome in the treatment and the 

outcome in the control. This technique is a logical alternative to the diff-in-diff approach and solves 

the problem of finding an existing control. However, it comes with the burden of requiring data 

for several entities because there will likely need to be several potential control group candidates 

across which to distribute the weights in order to minimize the distance between the synthetic 

control and the treatment group in all of the necessary dimensions. 

Another option for evaluating policy is to use micro-simulation models. These models simulate 

the behavior of micro-level agents (individuals, households, firms, etc.). The model itself can be 

static – the characteristics of these agents do not change – or can be dynamic – agents do change 

over time. The goal of a microsimulation is typically to evaluate ex ante the effect of policy by 

estimating an outcome using information about the micro-level agents to simulate how these agents 

would behave after the policy is implemented. This simulated behavioral response to the policy 

change determines the impact of the policy. 

The exact specification of the simulation model depends on the policy, the way the policy is 

expected to affect the economy, the data available, and theory about behavior at the micro-level 

 
19 Potential candidates include any entities at the same observation level as the treatment group (for example, 
countries if the treatment group is a country) which has not enacted the policy for which the effect is trying to be 
estimated. 
20 For a detailed description of this approach, see: Abadie, Alberto, Alexis Diamond, and Jens Hainmueller. 2010. 
Synthetic Control Methods for Comparative Case Studies: Estimating the Effect of California’s Tobacco Control 
Program. Journal of the American Statistical Association, 105(490): 493–505. 
21 The treatment group is the one which has the policy enacted or removed which we are trying to measure. 
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and its connection to the macro economy. There exist many models designed for the evaluation of 

specific types of policies. Two well-known examples are merger simulations and tariff 

simulations. 

Merger simulations22 typically use demand parameters combined with an assumed model of cost, 

or a model that jointly estimates cost and demand parameters, to determine the effect on price and 

output of reducing the number of firms through a merger. These simulations are valuable because 

they can be used to determine the effect of market concentration on market outcomes. If an ACMD 

is expected to impact the number and/or size of firms in a market, then a similar approach to merger 

simulation can be used. In any case, merger simulations illustrate how demand estimation can be 

used to back out or directly estimate cost parameters. The SRB model calls for exactly this type of 

estimation. 

Tariff simulations typically use a micro-level approach like merger simulations and also provide 

useful insights which can be used in evaluating ACMDs. One example of a useful tariff simulation 

tool is the Tariff Reform Impact Simulation Tool (TRIST) from the World Bank23. TRIST shows 

the impact of different trade policies and arrangements on tariff, excise, and VAT revenue to the 

government; changes in imports by product and trading partner; changes in domestic output and 

employment by sector; and applied tariff rate and price changes. It also allows for specifying 

exemptions and differences between applied rates and statutory rates. Underlying the simulation 

is a partial equilibrium model of consumer demand, the assumption of imperfect substitutes 

between imports, the assumption of no direct substitution between products, and the assumption 

that changes in tariffs are fully passed on24 25. The TRIST shows how the interaction between 

demand and trade models and the associated assumptions can be used in conjunction. This type of 

approach can surely be adapted to the analysis of ACMDs. At the very least if we can predict the 

change in market structure from the imposition or removal of an ACMD (through any of the 

suggested approaches above, for example) then we can solve the model underlying the TRIST 

backward to calculate the tariff equivalent of an ACMD. 

So far the SRB model and suggested empirical approaches have referred to single product markets. 

However, the existence of ACMDs within a supply chain may be even more pernicious. For 

example, a distortion in the first stage of a supply chain will impact the equilibrium in the second 

stage, which will have an impact on the equilibrium in the third stage, and so on until finally 

consumers are affected26. It is also possible that the distortion in the first stage will then be met by 

a countervailing distortion in the second stage – pushing the equilibrium in each stage further from 

the competitive level. It is important to note that the second stage distortion will impact the second 

 
22 For further detail, see this description from Aviv Nevo and the references within: 
http://faculty.wcas.northwestern.edu/~ane686/research/merger_sim.pdf 
23 For more detail, see: Brenton, Saborowski, Staritz, and Uexkull, Assessing the Adjustment Implications of Trade 

Policy Changes Using TRIST (Tariff Reform Impact Simulation Tool). World Bank Policy Research Working Paper 

5045 (2009). 

24 So, world prices are unchanged by changing tariffs 
25 Any of these assumptions can, of course, be relaxed at the cost of changing and complicating the model. 
26 Assuming the first stage is not perfectly competitive in the global market 
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stage equilibrium which will affect the stages downstream, but it will also affect the first stage 

equilibrium because the first stage equilibrium depends on the second stage equilibrium. In this 

way ACMDs within a supply chain can build on each other and be even more harmful to welfare 

than the single product case. 

Analyzing the impact of ACMDs in a supply chain is a complex task calling for much more thought 

and research. Extending the analysis to global supply chains is even more complex. The empirical 

approaches used in industrial organization, supply chain networks, and international trade will 

have to be synthesized to trace the impact on market equilibria through a supply chain around the 

world. Still, the SRB model is general enough to be used as the framework for this analysis. The 

stage in which the ACMD occurs can be seen through the SRB lens, but the model will need to be 

expanded to account for the fact that the distorted stage equilibrium depends on the equilibria in 

the preceding and following stages. Once one determines how the following and preceding stages 

depend on the equilibrium of the distorted stage, the impact of the distortion can be modelled using 

the fact that each stage makes decisions while considering the impact of that stage’s decision on 

the other stages. The optimality and equilibrium conditions of a supply chain depend on the type 

of supply chain, the number of stages, the information available between stages, and the strategic 

way stages and players within each stage interact with each other27. 

Clearly, the micro-level, sectoral, and/or policy approach is very complex and rigorous. Because 

it requires enormous information demands in order to be applied, it creates a seemingly 

insurmountable obstacle for countries to overcome if they are to identify and quantify all of the 

ACMDs harming their economy. In reaction and as a remedy to this problem we have developed 

the following country-level approach. 

Alternative Approach 

In addition to the econometric models proposed above, we are additionally looking at easier ways 

for countries to analyze distortions.  As a result of this, we have developed a Productivity Simulator 

which measures the economic activity that can be unleashed as a result of the optimization of the 

legal, governance, and regulatory environment across the dimensions of property rights protection, 

open trade, and markets where competition on the merits is optimized.  

The first step in creating the Productivity Simulator is the selection of specific factors, culled from 

numerous indicators that already exist and using some of our own data points subdivided into the 

classifications of property rights protection, competition, and open trade.  We have extracted a 

series of specific factors from the following sources: (i) World Economic Forum Global 

Competitiveness Index; (ii) Fraser Index; (iii) Heritage Foundation Economic Freedom Index; (iv) 

Services Trade Restrictiveness Index; and (v) Trade Restrictiveness Index.     

Property Rights, Competition and Trade 

 
27 For a detailed treatment, see: Nagurney, Anna. Supply Chain Network Economics: Dynamics of Prices, Flows and 
Profits. Cheltenham, UK: Edward Elgar, 2006. Print. 
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The model which we have developed is based on the notion that the three pillars of economic 

development are property rights, domestic competition, and international competition28.  The 

triangle in the figure below illustrates how these three pillars work together to deliver economic 

growth.  Property rights protection is the key issue on which the other two pillars are built.   

 

This triangle illustrates the three core principles of a good regulatory system which can deliver 

growth. The different factors in various indices such as the World Economic Forum Global 

Competitiveness Indicator (GCI), World Bank Doing Business Index, Heritage Foundation 

Economic Freedom Index, can be indexed into the triangle above to create a relative score for each 

country with respect to each section of the tringle. 

The goal of creating these indicators was to give each country a score which reflects the degree to 

which policy in that area promotes welfare-maximizing competition. To achieve this goal we had 

two primary objectives: create subcategories in each of the three indicators according to economic 

theory and, wherever possible, use actual policy variables instead of outcome variables. To use 

outcome variables in the construction of our index would be to include the effect of the policy we 

are trying to measure in the construction of the policy comparison. However, there were cases 

when the relevant policy variables were not readily available, or were available for only a subset 

of our sample, so outcome variables were used in their place. 

Each of the subcategories of the Property Rights Protection, Domestic Competition, and 

International Competition indicators is defined by a set of variables normalized to take on a value 

of between 0 and 629 30. The variables are each given a weight within each subcategory. Then each 

 
28 As proposed and argued in Singham, Shanker. A General Theory of Trade and Competition: Trade Liberalisation 
and Competitive Markets. Kent: Cameron May, 2007. 
29 Where a value of 0 represents the most restrictive form of policy and 6 represents the most pro-competitive 
form 
30 Intellectual Property Protection is itself a variable. 
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subcategory is given a weight, which generates a score of between 0 and 6 for Property Rights 

Protection, Domestic Competition, and International Competition. 

Property Rights Protection 

The foundation of a productive economy is property rights protection. If property rights are left 

unprotected, the incentive to invest, compete, and innovate is lost. If the returns from effort cannot 

be captured, can be taken away, or cannot be regained if wrongly taken away, what incentive is 

there to exert effort? Furubotn and Pejovich31 describe the nature of property rights in this way: 

“…property rights do not refer to relations between men and things but, rather, to the sanctioned 

behavioral relations among men that arise from the existence of things and pertain to their use… 

The prevailing system of property rights in the community, then, can be described as the set of 

economic and social relations defining the position of each individual with respect to the utilization 

of scarce resources” (p. 1139, italics are the authors’). The authors add in a footnote that, “Roman 

Law, Common Law, Marx and Engels, and current legal and economic studies basically agree on 

this definition of property rights.” In other words, the very nature of an economic transaction is 

defined by the right to property and this definition is not disputed. So, a lack of property rights 

protection effectively undermines the ability of economic agents to be economic agents. In 

developing countries in particular, establishing and enforcing property rights plays a significant 

role in creating the preconditions for growth32 33. Therefore, all other factors influencing economic 

outcomes depend on the level and quality of property rights protection. We account for the fact 

that the effect of domestic competition and international competition on other factors depends on 

the level of property rights in our model and will discuss how we capture this in the next section. 

The Property Rights Protection indicator is constructed as follows. Intellectual property rights 

are themselves a type of property rights and are a crucial aspect of economic development34. 

Including this measure as a part of a property rights protection indicator was obvious and 

necessary. The other six subcategories are each different ways in which policy can ensure that 

the effort of agents cannot be wrongfully expropriated, that when a person’s rights are violated 

the process for righting that wrong is not prohibitively expensive35, and that the legal system 

itself has integrity. The subcategories of the Property Rights Protection indicator follow the 

 
31 Furubotn, Eirik G. and Pejovich, Svetozar. Property Rights and Economic Theory: A Survey of the Recent 
Literature. Journal of Economic Literature. Vol. 10 No. 4. Pp. 1137-1162. Dec., 1972. 
32 Besley, Timothy. Property Rights and Investment Incentives: Theory and Evidence from Ghana. The Journal of 
Political Economy. Vol. 103, Issue 5. Oct. 1995. Pp. 903-937. 
33A lack of property rights protection creates what De Soto calls “dead capital” – the poor cannot leverage the 
assets they do accumulate, which prevents entrepreneurialism. See: Soto, Hernando De. The Mystery of Capital: 
Why Capitalism Triumphs in the West and Fails Everywhere Else. New York: Basic, 2000. Print. 
34 For a detailed treatment of the importance of intellectual property rights, see chapter 9 of: Singham, Shanker. A 
General Theory of Trade and Competition: Trade Liberalisation and Competitive Markets. Kent: Cameron May, 
2007. 
35 Either financially or through time commitments 
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Heritage Foundation Index of Economic Freedom’s criteria for grading countries in terms of 

Property Rights Protection36. 

Domestic Competition 

Domestic competition plays a significant role in the efficiency of both domestic and foreign firms. 

Competition among firms encourages innovation and upgrading of production processes, as well 

as positive externalities in local markets37. Each of these features of competition has a positive 

impact on welfare, which justifies its inclusion as part of this index. 

Typically, the term "competition policy” refers to regulations – and the enforcement of regulations 

– concerning restraint on competition created by private parties. Our Domestic Competition 

indicator is, instead, meant to capture the extent to which government policy itself restricts 

competitive behavior38. Timothy Muris (2005)39 highlights the importance of understanding and 

correcting restrictive government actions – not just private restrictions. He compares these two 

sources of competitive restrictions to the forks in a stream and states that, “Protecting competition 

by focusing solely on private restraints is like trying to stop the water flow… by blocking only one 

channel.” Muris goes on to say that creating a system which prevents anti-competitive behavior 

by firms but allows a government to dictate the same anticompetitive outcome that would have 

resulted from private action has not eliminated the problem, “It has simply dictated the form that 

the problem will take.” 

Domestic competition here refers to the domestic policies affecting the way in which firms make 

decisions and interact with one another. Any policy which limits profit-maximizing firms’ ability 

to make their own decisions will reduce the score for Domestic Competition for a country40. If a 

 
36 That is, Heritage Foundation describes why a country receives each level of score and this, in turn, provides a 
framework for the aspects of policy which we considered in building our indicator. 
http://www.heritage.org/index/property-rights 
37 Porter, Michael E. The Competitive Advantage of Nations (New York: Free Press, 1990). As cited in Sakakibara, 
Mariko and Porter, Michael E. Competing at Home to Win Abroad: Evidence from Japanese Industry. The Review of 
Economics and Statistics. May 2001, 83(2): 310-322. Positive externalities include, “…supplier availability, easier 
access to technology and market information, and specialized human resource development” (Sakakibara, et al. p. 
310). 
38 As part of our Domestic Competition indicator we include an indicator of the success of policy in limiting the 
ability of private entities to restrict competition through the “Effectiveness of Anti-Monopoly Policy” variable in 
the “Industrial Organization Regulation” subcategory. 
39 Muris, Timothy J., Principles for a Successful Competition Agency. University of Chicago Law Review, Vol. 72, No. 
1, pp. 165-187, Winter 2005; George Mason Law & Economics Research Paper No. 06-24. Available at SSRN: 
http://ssrn.com/abstract=901677 
40 Similarly, the Washington Consensus includes privatization as one of the 10 key areas of development because 
of the belief that that “private industry is managed more efficiently than state enterprises, because of the more 
direct incentives faced by a manager who either has a direct personal stake in the profits of an enterprise or else is 
accountable to those who do. At the very least, the threat of bankruptcy places a floor under the inefficiency of 
private enterprises, whereas many state enterprises seem to have unlimited access to subsidies.” This theory is the 
backbone of our Domestic Competition indicator. However, regulation of private markets is not discussed in the 
Washington Consensus. We correct this oversight by emphasizing the importance of policies which allow firms to 
make their own decisions. 

 

http://ssrn.com/abstract=901677
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policy reduces the ability of some subset of firms to make their own decisions while not restricting 

others in the same way, then the Domestic Policy score will be reduced. However, this does not 

mean that a country with no regulations controlling the decisions of firms will receive the highest 

score. The goal of this index and the scores it generates is to allow comparisons between countries 

regarding the degree to which policy is welfare-maximizing. If welfare is to be maximized, then 

some government regulation may be appropriate in many contexts. For example, if a market can 

be characterized as a natural monopoly, appropriately tailored government regulation may be 

crucial for welfare maximization.41 If there are true market failures that are not being handled 

adequately through purely private action (severe adverse health effects from pollution, a shortage 

of funds for post-secondary education, harmfully discriminatory practices, etc.), then government 

regulation may be necessary.42 These anti-trust, or industrial organization types of regulations are 

part of the Domestic Competition score. No judgment is made as far as the exact specification of 

the regulation. Instead, the effectiveness of antitrust policy and the cost of adhering to different 

policies are the measures used.  

The Domestic Competition score is higher when firms are able to make their own decisions 

because we are trying to evaluate how well domestic policies promote competitive behavior. It is 

constructed as follows. Competitive behavior refers to the behavior firms exhibit in a particular 

market which will maximize welfare within the market. Therefore, the Domestic Competition 

score is higher when policies respond to market failures and antitrust violations efficiently but 

otherwise do not interfere with or dictate firm behavior. This is because the behavior of profit 

maximizing firms – faced with demand from the market, the decisions of competitors, no market 

failures, and no antitrust violations – will produce and charge a price which generates the welfare-

maximizing equilibrium. That is, once any market failures are corrected for, firms will behave in 

a way which maximizes welfare. Of course, in practice it is often very difficult or impossible to 

fully correct a market failure. However, some countries will do a better job than others in choosing 

and implementing policies that effectively respond to market failures. The closer a country is to 

actually eliminating a market failure, the closer it will be to moving a market toward its welfare-

maximizing equilibrium43. 

 
Originally conceived in: Williamson, John. “What Washington Means by Policy Reform.” Chapter 2 from Latin 
American Adjustment: How Much Has Happened? Ed. John Williamson. April 1990. 
http://iie.com/publications/papers/paper.cfm?ResearchID=486 
See also: http://www.who.int/trade/glossary/story094/en/ 

http://www.economicshelp.org/blog/7387/economics/washington-consensus-definition-and-criticism/ 

http://www.piie.com/publications/chapters_preview/6628/02iie6628.pdf 
41 When changing market characteristics, such as new technologies, eliminate natural monopoly conditions, 
however, maintaining government regulation may become counterproductive and welfare-inimical, and such 
regulation should be lifted.  
42 Before the government acts, care should be taken to ensure that the private sector cannot adequately rectify 
the market failure at issue, and that the costs associated with government intervention are not likely to outweigh 
the benefits that flow from eliminating (or reducing) the market failure. 
43 The welfare-maximizing number and size of firms will depend on the market (type of good, substitutes, demand, 
etc.) 

http://iie.com/publications/papers/paper.cfm?ResearchID=486
http://www.who.int/trade/glossary/story094/en/
http://www.economicshelp.org/blog/7387/economics/washington-consensus-definition-and-criticism/
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The Domestic Competition indicator is defined by infrastructure44 and the policies concerning how 

firms make decisions. Infrastructure and the efficiency with which it is built have serious 

implications for the competitiveness of a country. Reliable, well-maintained infrastructure is a 

crucial component of efficient markets. Here, infrastructure reflects each type of infrastructure in 

an economy. Labor regulations are defined by how free firms are to hire and fire employees, as 

well as how firms are then allowed to utilize those workers. Restrictions on the hiring and firing 

process or deployment of labor decisions will reduce the score for Domestic Competition. The less 

flexible policy makes the labor force, the higher the cost of production will be because firms will 

have to work around or suffer the restriction of each policy. Regulatory promulgation process 

refers to how laws are created. If the government is allowed to make decisions based on favoritism 

and the process is not transparent, ACMDs can be created at will. There will be no need to disguise 

them as market failures, or if they are disguised, they will be very difficult to recognize. Industrial 

organization policies refer to the regulations which firms must adhere to in order to exist in a 

market and how antitrust behavior is dealt with if it arises. All of these areas impact a firm’s ability 

to make their own profit-maximizing decisions. 

International Competition 

International Competition refers to the degree to which a country allows foreign firms to access its 

domestic market and the degree to which it allows domestic firms to access foreign markets. Any 

restriction on the free flow of trade which is not the correction to a market failure will reduce the 

score for International Competition. Greater access to a wider variety of goods benefits consumers 

and greater access to less expensive or higher quality inputs benefits firms. Also, exposing firms 

to potentially more efficient foreign firms promotes innovation. All of these forces combine to 

generate gains in welfare45. 

International Competition refers to how open a country is to interacting with foreign markets. The 

policies which reduce the score here are those that make it more costly or burdensome to transact 

internationally. The indicator is constructed as follows. Tariffs and procedural burden directly 

affect the flow of goods. Financial restrictions affect the flow of capital. The freedom of foreigners 

to visit is a measure reflecting the general openness of the economy to outsiders visiting. A policy 

 
44 The ideal infrastructure measures would be those that reflect the policy for awarding contracts for infrastructure 
projects (specifically, for building, managing, or maintaining infrastructure). However, the primary data available is 
concerned with outcomes, with only a couple of exceptions in financial infrastructure. 
45 For a description of the theory see: Bajona, Claustre, Mark J. Gibson, Timothy J. Kehoe, and Kim J. Ruhl. “Trade 
Liberalization, Growth, and Productivity.” Prepared for the conference “New Directions in International Trade 
Theory” at the University of Nottingham. 2008. 
http://www.econ.umn.edu/~tkehoe/papers/BajonaGibsonKehoeRuhl.pdf. 
Note: These authors also highlight the fact that trade openness does not always lead to increased GDP and that 
the theory does not predict an increase in GDP from openness. The theory does predict greater welfare from 
openness, though. We will use GDP per capita as our proxy for welfare because we do not have a direct measure 
of welfare. There are many sources which do find a positive relationship between openness and GDP. A few 
examples include (as cited in Bajona et al (2010)): 
Frankel, J. A., and D. Romer (1999), “Does Trade Cause Growth?” American Economic Review, 89, 379-399.  
Hall, R. and C. Jones (1999) “Why do some countries produce so much more output per worker than others?” 
Quarterly Journal of Economics 114: 83-116.  
Alcalá, F., and A. Ciccone (2004), “Trade and Productivity,” Quarterly Journal of Economics, 119, 613-46.  

http://www.econ.umn.edu/~tkehoe/papers/BajonaGibsonKehoeRuhl.pdf
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which restricts visitation by foreigners would make it more difficult for foreign firms to have a 

presence in an economy. If any of these categories is restrictive, it will be more difficult for trade 

to occur. The Washington Consensus46 also noted the importance of eliminating distortionary trade 

policies applied differently in different areas. Import liberalization is seen as particularly important 

because it eliminates the export disadvantage created by restricted access to less expensive 

imported intermediate goods. This type of ACMD is exactly what we are trying to capture with 

our International Competition index. 

Combined Effects 

An important point to be made is that if one of these three areas is improved while the other two 

are left in poor condition the impact on productivity will be reduced or reversed. For example, if 

Domestic Competition is improved by making it faster and less costly for domestic firms to start 

a business but property rights are left unprotected and international competition is prevented, the 

impact on productivity will likely be zero because firms will still be uncertain about entering the 

market (because their property can be expropriated, for example) and will not need to compete as 

fiercely as they would in the face of foreign competition. 

Each of the three categories has an impact on how an improvement in the other categories will be 

realized in terms of productivity. As stated previously, without property rights protection agents 

cannot act in their own economic interests. This means that without property rights protection 

improvements in the other two categories will have no effect on the determinants of productivity. 

Domestic competition determines the structure of a domestic market which determines the 

equilibrium of each domestic market. If firms are not allowed to decide how they will behave then 

imported foreign goods will enter an inefficient market and face inefficient constraints on their 

position in that market. It is possible that distorted domestic competition may help or hurt foreign 

firms. Similarly, international competition policies can prevent foreign firms from entering the 

domestic market, or may prevent domestic firms from reaching foreign markets. In either case, the 

total effect in the long-run will be a reduction of welfare47. Also, improving each of these three 

areas simultaneously will have a combined effect. If a country can correct the ACMDs in every 

area it can move toward its optimal welfare level. Leaving ACMDs uncorrected in any area will 

negatively affect the benefits from correcting other ACMDs. 

The Model 

We model productivity as a function of factors which have a direct impact on productivity in a 

country. These factors are themselves influenced by the policy decisions of a country. The factors 

affecting productivity are: stock of foreign direct investment, stock of capital provided by the 

financial sector, health expenditures, educational attainment, fuel exports, and ore and metal 

exports. The policy decisions are captured using our three indicators: Property Rights Protection, 

 
46 Though, again, no emphasis was given to the competitive environment within a country except for the stress on 
privatization. 
Williamson, John. “What Washington Means by Policy Reform.” Chapter 2 from Latin American Adjustment: How 
Much Has Happened? Ed. John Williamson. April 1990. 
http://iie.com/publications/papers/paper.cfm?ResearchID=486 
47 See SRB (2014) 
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Domestic Competition, and International Competition. The structure of the estimation and the 

results are described below. 

Productivity is measured in terms of GDP per capita. We estimate a reduced-form model to 

determine the factors which affect productivity. These factors are themselves influenced by the 

scores for Domestic Competition, International Competition, and Property Rights Protection. Our 

productivity model is: 

log  𝑜𝑓 𝐺𝐷𝑃 𝑝𝑒𝑟 𝑐𝑎𝑝

= 𝛽0 + 𝛽1

∗ log  𝑜𝑓 𝐹𝐷𝐼 𝑠𝑡𝑜𝑐𝑘 +  𝛽2 ∗ 𝐻𝑒𝑎𝑙𝑡ℎ 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠 𝑝𝑒𝑟 𝑐𝑎𝑝 + 𝛽3

∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑟𝑒𝑑𝑖𝑡 𝑠𝑡𝑜𝑐𝑘 + 𝛽4 ∗ 𝑆𝑐ℎ𝑜𝑜𝑙 𝑝𝑒𝑟𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒 + 𝛽5 ∗ 𝐹𝑢𝑒𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑠

+ 𝛽6 ∗ 𝑂𝑟𝑒 𝑎𝑛𝑑 𝑀𝑒𝑡𝑎𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑠 

 

The log of FDI stock variable is the logarithm of the stock of Foreign Direct Investment per capita 

in a given country in a given year48 and represents the stock of foreign capital available to each 

person in a given country in a given year. The Health expenditures per cap variable is a dollar 

value per person spent on healthcare in a country in a given year and it captures the influence of 

overall health in a country. Domestic credit stock is measured as the value of credit provided in an 

economy by its own financial sector and is reported as a percentage of GDP. This captures the 

available credit in an economy from its own financial sector. School persistence measures the 

portion of the population that reports to have completed primary school and/or advanced to 

secondary school. This controls for the human capital stock within a country. Fuel exports and Ore 

and Metal exports49 are both reported as percentages of total merchandise exports and are both 

controls for differences in productivity which arise from the existence of natural resources within 

a country. 

The specification of this productivity function follows theoretically from Robert Solow’s critique 

of productivity growth regressions50. Solow argues for the use of productivity as the left-hand side 

variable and using factors directly influencing productivity on the right-hand side. Our desire to 

find the impact of policies on productivity also led to the decision to specify our regression using 

productivity as the dependent variable because it is differences in productivity – not growth – that 

we are trying to capture. We want to know how ACMDs are impeding economic efficiency and, 

thus, we want to know what level of productivity countries could reach absent all ACMDs. The 

path to that particular level of productivity is important and interesting, but it is a separate issue 

from the one we are exploring here. 

 
48 Source: 
http://unctadstat.unctad.org/wds/ReportFolders/reportFolders.aspx?sRF_ActivePath=p,5&sRF_Expanded=,p,5 
49 Source for health expenditures per cap, domestic credit stock, school persistence, fuel exports, and ore and 
metal exports: http://databank.worldbank.org/data/home.aspx 
50 Solow, Robert M. What have we learned from a decade of empirical research on growth? Applying Growth 
Theory across Countries World Bank Econ Rev (2001) 15 (2): 283-288 doi:10.1093/wber/15.2.283 
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Our right-hand side variables also extend from the Solow critique. The types of variables 

recommended to be used on the right-hand side can be classified into four categories: economic 

factors, institutions, social base, and physical base51.  These categories are partially captured by 

the variables in our productivity function, but are also covered through our ACMD category scores. 

For further inspiration for specifying our productivity function, we returned also to the traditional 

Solow model of productivity which models productivity as a function of capital and labor52 53. In 

addition to the traditional approach, our model fully subscribes to the notion of the importance of 

total factor productivity. We will now discuss the factors directly affecting productivity and how 

the Property Rights Protection, Domestic Competition, and International Competition scores 

influence these factors. 

Domestic Credit Stock 

In our model, the effect of capital on productivity includes financial capital and natural resources. 

Domestic credit stock is a measure of the capital provided to the private sector from domestic 

financial institutions expressed as a percentage of GDP. The more credit available (the greater the 

supply), the easier it will be for firms and individuals to access that capital and then use it for 

productive activities. Because it is measured as a percent of GDP, the ease of access is relative to 

the size of the economy and, so, it is capturing the availability of credit given the size of the 

economy. This means that comparisons made across countries are picking up the relative ease of 

access to capital. Also, domestic credit available falls into the Solow critique category of 

‘economic factors.’ 

The amount of credit available domestically will depend on how well property rights are protected 

in a country. For example, the weaker property rights, the less certainty borrowers and lenders 

have that the arrangement they agree upon will be the reality once the loan is disbursed. This will 

make lenders less willing to make funds available because the uncertainty generated by poor 

property rights protection means there is greater risk in lending. In general, the less certain property 

 
51Economic factors includes things like ‘size of the government,’ ‘openness of the economy,’ etc.; Institutions 
includes things like ‘political stability,’ ‘democratic rights,’ etc.; Social base includes things like ‘ethnic and religious 
composition of the population,’ etc.; Physical base includes things like ‘location of a country,’ ‘climate,’ ‘access to 
sea,’ etc.  
Source: Islam, Nazrul. Determinants of Productivity: A Two-Stage Analysis. Working Paper Series Vol. 2005-13. 
International Centre for the Study of East Asian Development. October 2005. 
52 Solow, Robert M. A Contribution to the Theory of Economic Growth. The Quarterly Journal of Economics, Vol. 
70, No. 1. (Feb., 1956), pp. 65-94. 
53 Total factor productivity (TFP) has been shown to be a key component of productivity as well (for example: 
Solow, Robert M. 1957. “Technical Change and the Aggregate Production Function.”  Review of Economics and 
Statistics39 (August), pp. 312-20.; Denison, Edward F. 1985. Trends in American Economic Growth, 1929-1982. 
Washington:  Brookings Institution.; Jones, Charles  I. 1997. “On the Evolution of the World Income Distribution.”  
Journal of Economic Perspectives11 (Summer) pp. 19-36.). TFP is typically measured as the Solow residual, which 
would be the residual in our model. Our concern here is estimating the effect of removing ACMDs on GDP through 
the effect of reducing ACMDs on capital and labor. This is essentially the first step in the process of using the 
ACMD index to evaluate the impact of ACMDs. Future research should attempt to disaggregate the types of inputs 
(capital, labor, TFP) to find the specific way in which ACMDs reduce productivity and welfare. 
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rights are the less total investment there will be in an economy and the slower will be economic 

growth54.  

All else equal, liberalizing financial markets – and markets in general – will increase the supply of 

domestic credit, which leads to economic growth55. Improving the Domestic Competition score in 

a country can be thought of as liberalization (with an emphasis on liberalization in every sector 

and the added component of government transparency and accountability). However, the financial 

crises associated with liberalizing financial markets in the 1990s provide an excellent example of 

why improving Domestic Competition alone will not create a thriving financial sector. Countries 

which liberalized their financial sectors in the 1990s failed to make necessary reforms in Property 

Rights Protection, International Competition policies, and in other Domestic Competition areas. 

Examples of existing issues which became detrimental once financial markets were deregulated 

include: unsustainable fiscal policy, defense of unsustainable exchange rate pegs, absence of 

meaningful oversight, and growing concern over deposit guarantees56. 

Financial institutions are tied – either directly or indirectly through other institutions – to foreign 

capital. If access to foreign capital markets are restricted, then domestic credit will see a reduced 

supply in comparison to open access. It has been shown that when a country’s access to foreign 

capital markets is restricted it reduces the supply of domestic credit57. Therefore, policies which 

lower the International Competition score of a country will lead to a tightening of domestic credit. 

Stock of FDI 

Another measure of capital is log of FDI stock. This measure captures the amount of foreign money 

that has come into a country and how that money is spread cross the population on average. The 

stock of FDI is used instead of the change in FDI because the stock essentially tells us the amount 

of foreign money available to the average individual. Current flows, on the other hand, will slow 

down once the stock reaches a certain threshold and pick up if the stock starts to dwindle. The 

stock of FDI also reflects the openness of an economy. If trade is truly allowed to flow freely in 

and out of a country, then the FDI stock will be higher because the costs associated with investing 

will be reduced. FDI brings, “needed capital, skills, and know-how, either producing goods needed 

 
54 Numerous studies show this relationship. A few example include:  
Barro, Robert J. Economic Growth in a Cross Section of Countries. Quarterly Journal of Economics. May, 1991. 
Mauro, Paolo. Corruption and Growth. Quarterly Journal of Economics. August, 1995. 
Besley, Timothy. Property Rights and Investment Incentives: Theory and Evidence from Ghana. The Journal of 
Political Economy. Vol. 103, Issue 5. Oct. 1995. Pp. 903-937. 
Svensson, Jakob. Investment, Property Rights, and Political Stability. European Economic Review. 42. Pp. 1317-
1341. 1998. 
55 See, for example: Levine, Ross, Loayza, Norman, and Beck, Thorsten. Financial Intermediation and Growth: 
Causality and Causes. Journal of Monetary Economics 46 (2000). 
Levine, Ross and Zervos, Sara. Stock Markets, Banks, and Economic Growth. The American Economic Review. June 
1998. 
56 Zagha, Roberto, and Gobind T. Nankani, eds. Economic Growth in the 1990s: Learning from a Decade of Reform. 
Chapter 7. World Bank Publications, 2005. 
57 Aiyar, Shekhar and Jain-Chandra, Sonali. The Domestic Credit Supply Response to International Bank 
Deleveraging: Is Asia Different? IMF Working Paper WP/12/258. Asia and Pacific Department. IMF. 2012. 
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for the domestic market or contributing new exports.”58 Thus, FDI falls into the Solow critique 

category of ‘economic factors.’ 

Property rights play a significant role in the inflow of FDI. The positive relationship between 

property rights and FDI is due in large part to the roles played by intellectual property rights 

protection and protection from expropriation. The strength of intellectual property rights protection 

has a positive effect on FDI inflows59 since greater intellectual property rights protection attracts 

investment in innovative technology60. Ensuring that property will not be expropriated is a 

necessary insurance for foreign entities considering investing in a country61. One of the reasons 

FDI is so low in developing countries when the potential returns are so high is what Lucas62 called 

‘political risk.’ Lucas described ‘political risk’ as an imperfection or absence in the mechanism for 

enforcing international borrowing agreements. Put differently, one explanation for the reason FDI 

does not flow into developing countries where returns are greatest is because this relationship is a 

possible equilibrium when property rights are not protected. 

Domestic competition related policies also play an important role in attracting FDI. In particular, 

the less costly it is to start a business the greater FDI inflows – especially in developing countries63. 

Improving domestic competition regulations can even make countries less abundant in natural 

resources more competitive in attracting FDI64. Even if trade is open between two countries and 

FDI is technically allowed to flow freely between them, a distorted domestic market creates 

uncertainty for foreign firms and reduces the likelihood of investing. The exception to this pattern 

would, of course, be a case where the foreign firm has political connections in the domestic market 

which allow it to bypass the burdensome regulations65. 

All else equal, reducing or removing trade barriers will increase FDI as firms considering investing 

into a particular country will now observe fewer barriers to investment. The degree to which open 

trade policies or free trade agreements positively influence FDI is entirely dependent on the 

 
58 Williamson, John. “What Washington Means by Policy Reform.” Chapter 2 from Latin American Adjustment: How 
Much Has Happened? Ed. John Williamson. April 1990. 
http://iie.com/publications/papers/paper.cfm?ResearchID=486 
59 Adams, Samuel. Intellectual Property Rights, Investment Climate, and FDI in Developing Countries. International 
Business Research. Vol. 3, No. 3. July, 2010. 
60 Adams (2010) shows that patent protection had a greater, positive influence on FDI after the adoption of TRIPS, 
which tells us that committing to protecting intellectual property and actually increasing patent protection 
together attracted more FDI. 
61 Ramamurti, Ravi and Doh, John P. Rethinking Foreign Infrastructure Investment in Developing Countries. Journal 
of World Business. Vol. 39. 2004. 
62 Lucas, Jr., Robert E. Why Doesn’t Capital Flow from Rich to Poor Countries? The American Economic Review 80 
(2):92-6. May 1990. 
63 Bayraktar, Nihal. Foreign Direct Investment and Investment Climate. Procedia Economics and Finance 5 ( 2013 ) 
83 – 92 
64 Nnadozie, E. and A. E. Njuguna. 2013. Investment Climate and Foreign Direct Investment in Africa. Mimeo, 
United Nations Economic Commission for Africa. 
65 Pan, Yigang, et al. Firms' FDI ownership the influence of government ownership and legislative connections. 
Journal of International Business Studies. Vol 45. 2014. 
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‘investment climate’ and ‘political stability’ in the host country66. Put differently the quality of 

Domestic Competition and Property Rights Protection in a country each combine with the quality 

of International Competition policy to determine the amount of FDI entering the country. If any 

of these factors is poor it will divert FDI to a more open, stable environment67. 

Health Expenditures 

The Health expenditures per capita variable is a proxy for health outcomes68. The initial goal was 

to measure of health outcomes here, but an ideal single measure of health outcomes is difficult to 

define because there are many indications of overall health (life expectancy, infant mortality, 

malnutrition, etc.) and the data for each is not uniformly available. Health expenditures per person 

are a labor input in the original Solow context. All else equal, a healthier population will be more 

productive. Also, Health expenditures per capita falls into the ‘economic factors’ and ‘social base’ 

categories in the Solow critique context. 

Property rights have a mixed effect on health expenditure. On the one hand, if property rights are 

protected the returns to innovation can be captured by the innovator, which increases the incentive 

for people to enter the field and for the government to spend money in the health sector. On the 

other hand, healthcare is an industry which can generally be characterized by highly inelastic 

demand and the necessity of large financial and time investments for innovation. High costs and 

inelastic demand can lead to high prices for medications, equipment, and training. In the face of 

such high costs, limited government resources may be diverted away69. However, increased 

protection of property rights (particularly patent protection) has a positive impact on the 

 
66 Pilarska, Czeslawa and Walega, Grzegorz. Determinants of FDI Inflows to Poland, Czech Republic and Hungary in 
Context of Integration into European Union. The 8th International Days of Statistics and Economics, Prague, 
September 11-13, 2014 
67 This interdependence has been documented many times. Some examples include: 
Dunning, John H. The Role of Foreign Direct Investment in Upgrading China's Competitiveness. Journal of 
International Business and Economics. Fall 2003. 
United Nations Conference on Trade and Development’s World Investment Reports (numerous reports, but the 
1998 and 2012 report focus on trends in determinants of FDI and investment climate, political stability, and 
openness of trade are factors in each report). 
68 The literature supports the use of health expenditures as a proxy for health outcomes: Farag, Marwa et al. 
Health Expenditures, Health Outcomes and the Role of Good Governance. Int J Health Care Finance Econ 13.1 
(2012): 33-52. Shows that health expenditures reduce child and infant mortality rates in low- and middle-income 
countries and that good governance improve this effect; Bokhari, Farasat A. S., Yunwei Gai, and Pablo Gottret. 
Government Health Expenditures and Health Outcomes. Health Econ. 16.3 (2007): 257-273. Shows that health 
expenditures reduce infant and maternal mortality rates across all income levels; Anyanwu, John C. and Erhijakpor, 
Andrew E. O. Health Expenditures and Health Outcomes in Africa. Working Paper No. 91.African Development 
Bank. 2007. Show that the relationship between health expenditures and child and infant mortality rates holds for 
Africa; Joumard, I., C. Andre and C. Nicq (2010), “Health Care Systems: Efficiency and Institutions”, OECD 
Economics Department Working Papers, No. 769, OECD Publishing, Paris. Show that 40% of the increase in life-
expectancy since 1990 for OECD countries can be attributed to increases in health expenditures. 
69 Cockburn, Iain M. (2009), “Intellectual Property Rights and Pharmaceuticals: Challenges and Opportunities for 
Economic Research”, in The Economics of Intellectual Property, Chapter 5, World Intellectual Property 
Organization, Geneva. 
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availability of medications across countries70. So, property rights protection has an ambiguous 

effect on health expenditures on its own. 

The negative effect on health expenditures from increased property rights protection is due 

primarily to increased prices. The sources of relatively high prices include inelastic demand, 

government price controls, and other disincentives to enter a market (fixed costs of launching, 

potential competition from generics, etc.)71. However, these issues apply to developing countries. 

As countries develop and property rights are more strongly protected, innovation becomes more 

common domestically (as highlighted above). Thus, strong property rights increase health 

expenditures when domestic competition and open trade are promoted because countries with 

these characteristics are stronger economically. 

Domestic competition improvements will increase the quality of health services and, therefore, the 

return to health expenditures. One avenue through which this effect occurs is the potential for 

competition over patients and health insurance subscribers. If hospitals must compete for patients 

and insurers must compete for clients, quality will improve relative to the case where these entities 

are not allowed to compete. This is true even when price is regulated; though, a higher regulated 

price can also lead to higher quality of services. Furthermore, when prices are determined 

competitively, pries may not rise compared to the regulated price. It stands to reason that 

competition over insurers will lead hospitals to charge lower prices – particularly if insurers are 

competing over clients72. 

Also, health expenditures have become linked to international trade relationships. Health services 

trade is a growing segment and the potential gains in health outcomes and, therefore, returns to 

health expenditures from trading health services openly have been documented73. These potential 

gains can make an important difference globally, as the demand for health services is predicted to 

grow as populations become “older, wealthier, and subject to more chronic disease.”74 

Fuel Exports, and Ore and Metal Exports 

The effect of natural resources on productivity is captured using Fuel exports and Ore and Metal 

exports. These factors clearly have a direct effect on our measure of productivity because GDP 

includes exports. When a large percent of manufacturing exports consists of these goods, the 

relative productivity of workers will be impacted. Fuel exports bias GDP per capita upwards 

because large export values can be generated with relatively few workers. Oil’s share of GDP 

reaches almost as high as 50% for some countries75 and oil exports can reach a value equal to over 

 
70 Berndt, Ernst R., Nathan Blalock, and Iain M. Cockburn. "Diffusion of New Drugs In The Post-TRIPS Era." 
International Journal Of The Economics Of Business 18.2 (2011): 203-224. 
71 Berndt, et al. (2011) 
72 Gaynor, Martin and Town, Robert J. Competition in Health Care Markets. NBER Working Paper 17208. July 2011. 
73 Waeger, Patricia. Trade in Health Services: an Analytical Framework. Kiel advanced studies working papers, No. 
441. 2007. 
74 Recent Trends in U.S. Services Trade – Annual Report 2013. U.S. International Trade Commission. 
75Regional Economic Outlook Update. Middle East and Central Asia Department. International monetary Fund. 
May 2014. 
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40% of GDP76. Ore and Metal exports bias GDP per capita downwards because fairly low export 

values for the volume of goods produced are generated with relatively many workers77. Also, the 

types of infrastructure and other businesses which exist in high fuel exporting and high ore and 

mineral exporting countries are different than those which exist in other countries. So, these 

variables capture their direct effect on productivity as well as the indirect effect generated by the 

relative dependence of countries on these goods. Also, Fuel exports and Ore and Metal exports 

fall into the categories of ‘economic factors’ and ‘physical base.’ 

School Persistence 

Finally, School persistence is our measure of human capital in a country. The more people who 

have reported to have completed primary school or attended some amount of secondary school the 

better educated the population is. The higher the level of education, the more skilled the population 

and, therefore, the more productive the population78. Also, School persistence falls into the 

‘economic factors’ and ‘social base’ categories in the Solow critique context. 

Results 

The coefficients in the productivity function are estimated using an Ordinary Least Squares 

regression with heteroskedasticity robust standard errors. The results of this regression are as 

follows: 

 

Table 1: 

  
log of gdp 

per capita 

log of fdi stock 0.362*** 

  (0.0254) 

health expenditure 0.000258*** 

  (0.0000) 

domestic credit provided by financial 

sector 
0.00197*** 

  (0.0006) 

school persistence 0.0217*** 

 
76 Harb, N. (2009), Oil Exports, Non-Oil GDP, and Investment in the GCC Countries. Review of Development 
Economics, 13: 695–708 
77 Davis, Graham A. Trade in Mineral Resources: Background Paper to the 2010 World Trade Report.. World Trade 
Organization: Economic Statistics and Research Division. Staff Working Paper ESRD-2010-01. January 2010. 
78 Many studies have examined the relationship between education and productivity or wages. Some examples 
include: 
Duflo, Esther. 2001. "Schooling and Labor Market Consequences of School Construction in Indonesia: Evidence 
from an Unusual Policy Experiment." American Economic Review, 91(4): 795-813. 
Rosenzweig, M. (1995), Why are there returns to schooling, American Economic Review, 85(2), 153-8. 
Ashenfelter, Orley and Alan Krueger. 1994. “Estimates of the Economic Return to Schooling from a New Sample of 
Twins.” American Economic Review, 84(5): 1157-1173. 



 

23 
 

  (0.0023) 

fuel exports 0.00695*** 

  (0.0012) 

ores and metals exports -0.00537*** 

  (0.0016) 

constant 3.592*** 

  (0.1430) 

N 383 

adj. R-sq 0.903 

Standard errors in parentheses   

* p<0.10,  ** p<0.05,  *** p<0.01   

 

 

Each variable is statistically significant at the 99% confidence level and the regression as a whole 

explains about 90% of the variance in GDP per capita between countries. This production function 

captures the determinants of productivity within a country at a given time with a high degree of 

accuracy. The mean absolute prediction error is about 4%, which means that the above regression 

is roughly 96% accurate when estimating GDP per capita when given the values for the 

independent variables.     

Next, we evaluate the effect of improving a country’s score in Domestic Competition, International 

Competition, and/or Property Rights Protection on the stock of FDI, the stock of domestic credit, 

and overall health in an economy. Our model counterintuitively shows that school persistence is 

largely uncorrelated with our policy indicators. This is likely because school persistence can 

simply be mandated or prohibited by a government regardless of the quality of Domestic 

Competition, International Competition, or Property Rights Protection. So, we instead use school 

persistence as a control in our productivity function to control for differences in human capital 

stock. In reality, for a particular country it is likely that improving the regulatory environment may 

provide a new path to improve education where necessary. Because the pattern across all countries 

is ambiguous, we treat school persistence as a control. 

Each factor influencing GDP is itself influenced by policy and these policies determine the scores 

a country receives for Domestic Competition, International Competition, and Property Rights 

Protection. Therefore, we estimate the impact of the three policy scores on the productivity factors 

using the following regressions: 
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log 𝐹𝐷𝐼 𝑠𝑡𝑜𝑐𝑘 = 𝛼𝑓𝑑𝑖0 + 𝛼𝑓𝑑𝑖1 ∗ 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 + 𝛼𝑓𝑑𝑖2 ∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛 + 𝛼𝑓𝑑𝑖3

∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐶𝑜𝑚𝑒𝑡𝑖𝑡𝑖𝑜𝑛 + 𝛼𝑓𝑑𝑖4 ∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 ∗ 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝)

+ 𝛼𝑓𝑑𝑖5 ∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝) + 𝛼𝑓𝑑𝑖6

∗ (𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝) + 𝛼𝑓𝑑𝑖7 ∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠

∗ 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛) 

 

Healh expenditure per cap = 𝛼ℎ𝑒𝑎𝑙𝑡ℎ0 + 𝛼ℎ𝑒𝑎𝑙𝑡ℎ1 ∗ 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 + 𝛼ℎ𝑒𝑎𝑙𝑡ℎ2

∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛 + 𝛼ℎ𝑒𝑎𝑙𝑡ℎ3 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐶𝑜𝑚𝑒𝑡𝑖𝑡𝑖𝑜𝑛 + 𝛼ℎ𝑒𝑎𝑙𝑡ℎ4

∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 ∗ 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝) + 𝛼ℎ𝑒𝑎𝑙𝑡ℎ5

∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝) + 𝛼ℎ𝑒𝑎𝑙𝑡ℎ6

∗ (𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝) + 𝛼ℎ𝑒𝑎𝑙𝑡ℎ7 ∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠

∗ 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛) 

 

Domestic credit stock = 𝛼𝑑𝑐𝑠0 + 𝛼𝑑𝑐𝑠1 ∗ 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 + 𝛼𝑑𝑐𝑠2 ∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛

+ 𝛼𝑑𝑐𝑠3 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐶𝑜𝑚𝑒𝑡𝑖𝑡𝑖𝑜𝑛 + 𝛼𝑑𝑐𝑠4

∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 ∗ 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝) + 𝛼𝑑𝑐𝑠5

∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝) + 𝛼𝑑𝑐𝑠6

∗ (𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝) + 𝛼𝑑𝑐𝑠7 ∗ (𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑟𝑖𝑔ℎ𝑡𝑠

∗ 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛 ∗ 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛) 

 

In each function, the only variables entering are the scores for the three policy areas. These scores 

enter the equations alone and multiplied with other scores. The multiplications represent the 

interaction effects from changing each score included in the interaction. The coefficients on the 

scores by themselves represent the change in the dependent variable when that particular score 

changes and the other scores equal zero. For the interactions, the coefficient represents the effect 

on the dependent variable of changing at least one score while the other score or scores remains 

constant – and greater than zero – or of changing all scores in the interaction. If none of the scores 

for a country equals zero, then the effect of changing one score on the dependent variable will be 

the total of the individual effect plus all of the interaction effects containing the score that is 

changing. Changing the score for any of the policy categories will impact each dependent variable 

through the total effect of the interactions and the solo effect. The results of the OLS regressions 

above are: 

Table 2: 

  log FDI 

stock 

Health 

expenditures 

Domestic 

credit stock 

Property Rights -0.652 -3463.2*** -169.5*** 

  (0.98) (1059.50) (39.85) 
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International Competition -3.011*** -15.02 -133.5*** 

  (0.71) (611.60) (22.51) 

Domestic Competition -4.845*** -1498.4** -129.8*** 

  (0.74) (631.30) (20.82) 

Property Rights * Domestic Competition 0.475** 792.0*** 39.13*** 

  (0.24) (280.00) (9.08) 

Property Rights * International 

Competition 

0.374* 496.5** 52.55*** 

  (0.21) (245.70) (9.64) 

Domestic * International 1.020*** -115.1 28.68*** 

  (0.16) (147.80) (4.91) 

Property Rights * domestic * 

International 

-0.111** -59.81 -9.895*** 

  (0.05) (58.74) (1.89) 

constant 19.17*** 6186.5*** 535.6*** 

  (2.63) (2194.00) (78.99) 

N 807 803 774 

adj. R-sq 0.634 0.623 0.493 

Standard errors in parentheses 
  

  

* p<0.10  ** p<0.05  *** p<0.01   

 

 

It is important to remember that the effects of changing a score in one policy are equal to the total 

effect from each component of the regression. So, a negative coefficient should not be seen as a 

negative impact on the dependent variable from improving a score, but should be seen as reducing 

the positive impact of the effect from the change somewhere else in the regression. This portion 

of the model explains between 49.4% and 63.4% of the variation in the factors effecting 

productivity. 

This level of accuracy is much greater than other comparable indicators, such as the World 

Economic Forum’s Global Competitiveness Indicators which have an accuracy of about 19% when 

used to predict GDP per capita. That is, when using the WEF’s own indicators in the regression 

structure they suggest, the regression has a mean absolute prediction error of about 19%. This is 

likely due to the fact that the WEF’s GCI indicator is a single value which is meant to capture the 

overall competitiveness of a country and, therefore, the indicator generates a weighted average of 

very different types of variables (such as cost of terrorism and telephony, as one example). Also, 

the WEF indicator includes many variables which are actually the direct result of the competitive 

environment, as opposed to characteristics of a pro-competitive environment. Finally, the WEF 

suggests a very simple linear regression which directly estimates the change in GDP per capita 

through the GCI score and GDP growth. This fails to capture the fact that changing policy does 

not increase GDP directly (that is, removing a distortion is only productivity enhancing because it 
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allows participants in the market to optimize their behavior, not because the policy itself is 

productive).Our model is much more streamlined and parsimonious than other models, and is 

different from other models because of the importance it ascribes to competition, which is partly 

why it is more accurate. 

To determine the impact of improving a score in one or more policy areas on GDP per capita we 

find the impact of changing that score on each of the three policy areas above and then calculate 

the impact of that change in each of the three areas above on GDP per capita. For example, if 

property rights protection increases by 1, domestic competition equals 4, and international 

competition equals 3, then log of FDI stock will increase by 1.038, Health expenditures will 

increase by 476.58, and domestic credit stock will increase by 25.93. These increases will then 

increase log of GDP per capita by 0.55, which is equivalent to a 70% increase in productivity. 

 We discounted an approach that would estimate the equations for FDI stock, domestic credit stock, 

and health expenditures, using the fitted values from these estimates as the values in the regression 

on the log of GDP per capita, because the goal for this process is to find the impact of changing 

the policy area scores on GDP per capita. Since this is not a direct effect, we need a production 

function which would accurately estimate log of GDP per capita using independent variables 

which are influenced by the policy area scores. We then estimate functions for FDI stock, domestic 

credit stock, and health expenditures that are functions of the policy area scores and where the 

policy areas were statistically significantly influential and where the function as a whole was 

statistically significant. The functions did not need pin-point accuracy, but the coefficients on each 

policy area and the interactions needed to be accurate. This we have accomplished.  

The weights used in calculating the values for Property Rights, Domestic Competition, and 

International Competition were found by optimizing an estimating equation using the statistical 

analysis program STATA. First, each of our available data points from the World Bank and the 

World Economic Forum’s Global Competitiveness Indicator databases were divided into 

subcategories within the three competition policy areas (Property Rights Protection, Domestic 

Competition, and International Competition). Using the estimating equations of FDI stock as a 

function of property rights, domestic competition, and international competition; health 

expenditures as a function of property rights, domestic competition, and international competition; 

Domestic credit stock as a function of property rights, domestic competition, and international 

competition; school persistence as a function of property rights, domestic competition, and 

international competition; and GDP per capita as a function of FDI stock, domestic credit stock, 

health expenditures per capita, and school persistence, we determined the weights which would 

optimize the predictive power of the set of estimating equations79. 

We assigned a random weight to each potential indicator in each subcategory and a weight for 

each subcategory in each policy area. Then, the equations for FDI stock, domestic credit stock, 

health expenditures, and school persistence were estimated using OLS regressions. The fitted (or 

predicted) values for each regression were then used to estimate the regression for GDP per capita. 

 
79 We used this specification to calculate the weights because we were trying to maximize the correlation between 
the three policy areas and productivity through the factors directly affecting productivity. After the weights were 
determined, we revisited the model and came to the specification used here. 
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The mean absolute prediction error was calculated as a percent of GDP per capita. Then, the 

program assigned a new weight to each value and subcategory, re-ran the regressions, and then 

predicted GDP per capita using the new fitted values. We repeated this process in order to 

minimize the distance between the mean absolute prediction error and perfect predictive power (0 

prediction error). The resulting weights predicted GDP increases with 93% accuracy, using the 

simple regression set up, and now predict with GDP increases with 96% accuracy using the current 

framework. See Appendix A for the structure of the index and the weights for each subcategory 

and variable within the subcategories.  

Using our model, we want to answer the following questions: 

1. Which policies influence productivity? 

2. How important is each type of policy relative to all other types in determining 

productivity? 

3. If we solve for ACMDs in a country, what will happen to productivity? 

The answer to question 3 can be found by changing the appropriate variables within the 

subcategories of each policy area. For example, if a country plans to make its workforce more 

flexible by allowing dismissal due to redundancy and we want to know what effect this will have 

on productivity (question 3), then the value for “Dismissal due to redundancy allowed by law?” 

variable in the “Ease of Recruitment and Letting Go” subcategory of the “Labor” subcategory of 

Domestic Competition will be changed from 0 to 6. Then the Domestic Competition score can be 

recalculated using the change in weighted value of “Ease of Recruitment and Letting Go” and the 

corresponding change in “Labor.” The change in this value can be used to predict the change in 

stock of foreign direct investment, stock of capital provided by the financial sector, and health 

expenditures from improving this labor regulation. These changes can then be used to predict the 

change in GDP per capita, giving us a predicted impact on productivity from removing an ACMD. 

The answers to questions 1 and 2 can be found within the weightings themselves. The 

subcategories and variables within those subcategories with the greatest weights have the greatest 

influence on productivity (question 1). The size of the weight of one subcategory within a policy 

area relative to another in the same policy area (or the size of one variable within a subcategory 

relative to another variable in the same subcategory) will tell us the relative importance of 

subcategories (or variables). Also, the model will tell us the real magnitude of removing ACMDs 

and, so, can show real-world impacts of each ACMD type and the relative size of one impact to 

another. Next, we will discuss some interesting results from the weightings we estimated. 

Reflections of What the Weightings Reveal 

The weightings were evaluated statistically using STATA as described above as well as manually 

to assess how the computations make sense in the real world.  The weightings show that there are 

many areas with counter-intuitive results, and other areas where the literature supports the results.  

The weights within Property Rights Protection show that intellectual property rights protection is 

very important. The importance of intellectual property rights protection is well documented in the 
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literature80. In fact, it has been shown that intellectual property rights have a significant impact on 

growth even when other types of property rights are controlled for81. This is precisely what the 

weights within Property Rights Protection show. 

The Domestic Competition weights give a great deal of importance to labor market regulations. 

These types of regulations have been established as a critical component of efficiency and welfare. 

Pries and Rogerson (2005)82 develop a matching model which shows that hiring practices play a 

key role in allocation and that labor market policies can distort hiring practices. They then assess 

the impact on labor market dynamics and welfare. Alvarez and Veracierto (1999)83 develop a 

search model to explore how labor market policies generate differences in labor market 

performance. They analyze the impact of the existence of a minimum wage, unions, firing taxes, 

and unemployment insurance. Their results generally verify that labor market policies do have an 

effect in labor market performance along the lines of unemployment, labor force participation, and 

welfare84. 

The World Economic Forum, the Heritage Foundation, and the World Bank have each developed 

their own index which can be used to make cross country comparisons of regulatory environments. 

The World Economic Forum’s Global Competitiveness Index’s stated goal is, “to provide insight 

and stimulate discussion among all stakeholders about the best strategies and policies to help 

countries to overcome the obstacles to improving competitiveness.”85 The Heritage Foundation’s 

Index of Economic Freedom “documents the positive relationship between economic freedom and 

a variety of positive social and economic goals.”86 The World Bank’s Ease of Doing Business 

Index ranks countries according to how conducive the regulatory environment is to business 

operations.87 Each of these indicators equally weights the components within their respective 

 
80 See Singham (2007) and the following examples:  
Khoury, Theodore A. and Peng, Mike W. Does Institutional Reform of Intellectual Property Rights Lead to More 
Inbound FDI? Evidence from Latin America and the Caribbean. Journal of World Business 46. 2011. 
Eicher, Theo and Garcia-Penalosa, Cecilia. Endogenous Strength of Intellectual Property Rights_ Implications for 
Economic Development and Growth. European Economic Review 52. 2008. 
Iwaisako, Tatsuro; Tanaka, Hitoshi; and Futagami, Koichi. A Welfare Analysis of Global Patent Protection in a Model 
with Endogenous Innovation and Foreign Direct Investment. European Economic Review 55. 2011. 
Tanaka, Hitoshi and Iwaisako, Tatsuro. Intellectual Property Rights and Foreign Direct Investment. European 
Economic Review 67. 2014. 
81 Park, Walter G. and Ginarte, Juan Carlos. Intellectual Property Rights and Economic Growth. Contemporary 
Economic Policy. Vol XV. July 1997. 
82 Pries, Michael and Rogerson, Richard. Hiring Policies, Labor Market Institutions, and Labor Market Flows. Journal 
of Political Economy. Vol. 113, No. 4. 2005. 
83 Alvarez, Fernando and Veracierto, Marcelo. Labor-Market Policies in an Equilibrium Search Model. NBER 
Macroeconmics Annual 1999, Volume 14. Ed. Ben Bernanke and Julio Rotemberg. 
84 The authors also compare their results to existing empirical studies and find the empirical literature is genrally in 
agreement. 
85 World Economic Forum. (2014). Global Competitiveness 2014-2015. Geneva: World Economic Forum 

86 http://www.heritage.org/index/about 
87 http://data.worldbank.org/indicator/IC.BUS.EASE.XQ 
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indices88. This means each factor is given equal importance in grading countries with respect to 

each of the indices’ intended metric (competitiveness, economic freedom, business conducive 

regulations, respectively). The literature mentioned throughout this paper and the results of the 

index and model presented dispute this assumed equal-weighting approach. We see areas where 

this assumption does not hold. 

As a general rule, it would appear that the speed of processes is less important than the actual 

substantive outcome.  The real economic and productivity gains are to be derived in areas where 

substantive changes as opposed to procedural changes are made. We will focus on those areas 

where our weightings findings are somewhat counterintuitive. 

We have found the following important issues: 

1. Within the area of property rights protection, the weightings include intellectual property 

(25%), the cost of enforcement of contracts (60%), the ability to challenge government 

regulations (80%), the strength of investor protection (53%), and the outcome of 

insolvency, as opposed to its cost or duration (59%). This shows that the key elements of 

any mechanism for reform at the local or national level must involve these areas to have 

any efficaciousness.   

2. In the case of insolvency, the fact that the outcome is so critical means the major issue 

associated with insolvency is whether or not firms can be restructured or not.  In other 

words, the speed of insolvency is not a significant factor in the economic development of 

changes to the insolvency rule.   

3. The very high weighting (80%) associated with the ability to challenge government 

regulations is particularly instructive.  This coupled with investor protection suggests that 

where it is difficult to challenge government regulations, investors’ rights, contract rights, 

and property rights are also weak.  This also suggests that when a government knows that 

it can be challenged it is less likely to violate property rights. 

4. Within domestic competition, the competitiveness of the labor market is the most important 

factor (40%).  The regulatory promulgation process is also a major contributor (23%). Lack 

of competition in infrastructure is a 20% contributor.  Within infrastructure, the cost of 

electricity is a very large factor (78%) within the energy sector (itself a 30% contributor 

within infrastructure), and financial services is a very big factor within infrastructure as a 

whole (a 45% contributor at the level of general infrastructure).  One key discovery is the 

 
88 The GCI is the only exception because it shifts weights among the broadest categories depending on the income 
level of the country it is ranking. However, the variables within the subcategories within the “pillars” of these 
broad categories all have equal weights, as do the subcategories, as do the pillars. The broadest categories relate 
to the types of production an economy can pursue and the weights are greatest within each income level for the 
types of production a country at that level of development is most likely to pursue. In this way, the GCI takes 
equally weighted variables and weights them in such a way as to fit the score of a country to its relative level of 
income. So, lower income countries will get lower scores and higher income countries will get higher scores by 
construction. 
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fact that the weightings illustrate that government ACMDs are more of a distortion in the 

domestic competition area than private anti-competitive practices.  This is something that 

has been talked about in the literature89. While many have suggested that government 

restraints are important, this is not borne out by antitrust agency practice which is focused 

almost exclusively on private restraints, why lip service is paid to government restraints.        

5. Within international competition, the weighting results are also important.  The weightings 

for trade facilitation type issues (such as ease of exports and so forth) is much higher (at 

52%) contributor than tariffs and NTBs which account for 35%. This suggests that, during 

a time when tariff and NTBs are being reduced around the world, all other factors affecting 

the ease with which goods flow between countries are becoming increasingly important. It 

may also mean that countries have turned to these procedural aspects of trade policy to 

generate the desired outcomes they used to be able to generate with tariffs and NTBs. 

 

Conclusion 

We have contrasted the estimation of the welfare impact of ACMDs through complex 

econometric approaches with the use of a simpler alternative “Productivity Simulator” that 

focuses on nationwide measures of domestic competition, international competition, and 

property rights protection.  The two models may converge so that the alternative model may 

help with understanding welfare losses ordinarily derived from a welfare model.  The 

alternative model uses loss of productivity as a proxy for welfare loss, and is therefore much 

easier to deploy for developing country competition agencies than the standard econometric 

analysis.  This could therefore be helpful for domestic competition agencies and others as a 

way of developing an understanding of ACMDs and their effects. Future research will focus 

on bringing these two approaches together, improving the underlying data to include only 

policy indicators, and trying to better understand why the weights look the way they do. 

A striking feature of the results of both of our models is the importance of micro-economic 

factors in our estimates of productivity increases.  While most policymakers focus their 

attention on the large fiscal and macro-economic policy tools at their disposal, these micro-

economic factors are largely ignored.  An important example of this was the Washington 

Consensus90 which did not really engage with the specifics of building competitive markets by 

reference to welfare effects.  Arguably this was one of the reasons why the first generation of 

reforms which related to open trade and property rights (to some extent) were much more 

 
89 See, for example: Muris, Timothy J., Principles for a Successful Competition Agency. University of Chicago Law 
Review, Vol. 72, No. 1, pp. 165-187, Winter 2005; George Mason Law & Economics Research Paper No. 06-24. 
Available at SSRN: http://ssrn.com/abstract=901677; 
Muris, Timothy J. Looking Forward: The Federal Trade Commission and the Future Development of U.S. 
Competition Policy, 2003 COLUM. BUS. L. REV. 359, 363 (2003).  
 
90 Williamson, John (1990) 

http://ssrn.com/abstract=901677
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successfully realized than building competitive markets inside the border. The lack of progress 

here has led to the highly distorted world in which we now live. 

Further research is needed to deepen the factors used in the SRB Alternative model (to make 

them even more quantitative), and to further deepen the SRB model to produce welfare impacts 

in a manner that makes it easier for policymakers to use in legislative and regulatory 

promulgation. 
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Appendix A: 

ACMD Index 

Property Rights: 

• Intellectual Property Protection – 25% 

• Enforcing Contracts – 15% 

o Enforcing Contracts - Time (days)  - 15% 

o Enforcing Contracts - Cost (% of claim) – 60% 

o Registering Property – Time (days) – 5% 

o Registering Property – Cost (% of property value) – 20% 

• Efficiency of the Judicial System – 30% 

o Efficiency of the legal framework in settling disputes – 20% 

o Efficiency of the legal framework in challenging regulations – 80% 

• Integrity of the Legal System – 17% 

o Judicial Independence – 15% 

o Legal rights index (financial) – 32% 

o Strength of Investor Protection – 53% 

• Resolving Insolvency – 13% 

o Time (years) – 17% 

o Cost (% of estate) – 14% 

o Outcome (0 as piecemeal sale and 1 as going concern) – 59% 

o Recovery rate (cents on the dollar) – 10% 

Domestic Competition: 

• Efficiency of Infrastructure – 20% 

o Transportation – 15% 

▪ Quality of roads – 30% 

▪ Quality of railroads – 20% 

▪ Quality of ports – 25% 

▪ Quality of air – 25% 

o Information Technology – 10% 

▪ Fixed telephone lines – 30% 

▪ Mobile telephone subscriptions – 40% 

▪ Individuals using the internet – 30% 

o Energy – 30% 

▪ Quality of electricity supply – 10% 

▪ Getting electricity – Time (days) – 12% 

▪ Getting electricity – Cost (% of income per capita) – 78% 

o Financial Markets – 45% 

▪ Availability of financial services – 10% 

▪ Affordability of financial services – 22% 

▪ Financing through local equity market – 7% 

▪ Ease of access to loans – 6% 

▪ Venture capital availability – 4% 
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▪ Soundness of banks – 10% 

▪ Regulation of securities exchanges – 17% 

▪ Getting Credit - Depth of credit information – 9% 

▪ Ownership of banks – 8% 

▪ Number of banks (per 1,000 people) – 7% 

• Industrial Organization Regulation – 17% 

o Effectiveness of anti-monopoly policy – 22% 

o Agricultural policy costs – 5% 

o Starting a Business - Cost (% of income per capita) – 29% 

o Starting a Business - Paid-in min. capital (% of income per capita) – 33% 

o Dealing with Construction Permits - Time (days) – 11% 

• Regulatory Promulgation Process – 23% 

o Favoritism in decisions of government officials – 15% 

o Transparency of government policymaking – 85% 

• Labor Regulation – 40% 

o Flexibility of Deployment – 35% 

▪ Fixed-term contracts prohibited for permanent tasks? – 55% 

▪ Maximum length of a single fixed-term contract (months) – 17% 

▪ 50-hour workweek allowed for 2 months a year in case of a seasonal increase in 

production? – 14% 

▪ Flexibility of wage determination – 14% 

o Ease of Recruitment and Letting Go – 65% 

▪ Hiring and firing practices – 18% 

▪ Redundancy costs, weeks of salary – 22% 

▪ Dismissal due to redundancy allowed by law? – 60% 

International Competition: 

• Procedural Burden – 52% 

o Burden of customs procedures – 17% 

o Time to export (days) – 11% 

o Cost to export (deflated US$ per container) – 31% 

o Time to import (days) – 13% 

o Cost to import (deflated US$ per container) – 28% 

• Tariffs and Non-Tariff Barriers – 35% 

o Prevalence of trade barriers – 28% 

o Trade tariffs, % duty – 17% 

o Standard deviation of tariff rates – 10% 

o Non-tariff trade barriers – 45% 

• Financial Restrictions – 5% 

o Freedom to own foreign currency – 79% 

o Capital controls (international) – 21% 

• Freedom of Foreigners to Visit – 8% 

 


