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resumo: A Nova economia Institucional, liderada por quatro ganhadores do Prêmio 
Nobel (ronald Coase, Douglass North, oliver Williamson e elinor ostrom), mostrou que 
as instituições e organizações são um meio para reduzir os custos de transação e obtenção 
de maior eficiência no desempenho econômico. este artigo examina o programa da Nova 
economia Institucional para explicar a importância dos custos de transação em intercâmbio 
político e organização, e mostrar que os custos são maiores nos mercados políticos do que 
nos mercados econômicos. o artigo analisa as principais contribuições sobre transação 
política e de governança. A pesquisa inclui o catálogo mais detalhado que já foi publicado 
dos custos políticos de transação.
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AbstrACt: the New Institutional economics, led by four Nobel laureates (ronald Coase, 
Douglass North, oliver Williamson and elinor ostrom), has showed that institutions and 
organizations are a medium for reducing transaction costs and obtaining a higher efficiency 
in economic performance. this paper goes into the research program of the New Institutional 
economics to explain the relevance of transaction costs in political exchange and organization 
and show that transactions costs are even higher in political markets than in economic markets. 
the paper reviews the main contributions on institutions, transaction costs and political 
governance, and provides some lessons on political transacting and governance. the survey 
includes the most detailed catalogue of political transaction costs that has ever been published. 
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INtroDuCtIoN

understanding political organization requires the study of hierarchy, which is 
a governance structure in which each type of actors assumes a different level of 
responsibility and each actor has more or less political authority over other actors. 
Diverse traditional theories have studied political hierarchy. those theories include 
the traditional view that assumed that humans naturally organized themselves into 
hierarchies, the distributional approach that defended that hierarchies were ex-
plained by inequalities, and the social constructivist approach that understood 
hierarchies as socially constructed forms of political power embedded in appropri-
ate roles and norms of behaviour (lake, 2009). 

more recently, the new institutional economics has defined a hierarchy as those 
transactions that are placed under unified ownership (buyer and supplier in the 
same enterprise) and subject to administrative controls (an authority relation, to 
include fiat) (Williamson, 1996). this institutional approach is focused on how 
hierarchy reduces transaction costs and safeguards specific assets in economic ex-
change (Williamson, 1975, 1985). this new institutional approach highlighted the 
role of transaction costs in economic exchange and explained how institutions 
affected the volume of transaction costs and efficiency in economy (Coase, 1984; 
Williamson, 2000). specifically, Coase (1937, 1960) enabled the justification of the 
importance of transaction costs in economics and North (1990a) presented institu-
tions as the “rules of the game” in society and showed how institutions have an 
influence on transaction costs.

this new institutional literature is well known in economics and has contrib-
uted to the economic mainstream on institutions and organizations since the end 
of the 20th Century (ménard and shirley, 2005). Nevertheless, the new institu-
tional economics has provided relevant arguments on political transactions and 
organization too, but these arguments have not been so systematically treated. In 
this sense, there are different contributions that have indicated the importance of 
transaction costs in political exchange and market. these contributions are relevant 
to understand how political institutions affect the volume of political transaction 
costs and the governance of political organization.

Weingast and marshall’s (1988) seminal paper studied how the industrial or-
ganization of the us congress established a “committee system” to facilitate po-
litical transactions between congressmen. later, North (1990b) and Dixit (1996) 
provided the two main theoretical contributions to the understanding of the role 
of transaction costs in political life. In this way, “a transaction cost theory of poli-
tics is built on the assumptions of costly information, of subjective models on the 
part of the actors to explain their environment, and of imperfect enforcement of 
agreements” (North, 1990b, p. 355). really, transaction costs tend to be system-
atically higher in political markets than in economic markets, therefore political 
transactions costs are a key element to understand political governance. Institutions 
are the rules of the game that determine the level of transactions costs in each po-
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litical transaction, and political governance is a way to reduce transaction costs via 
different structures of hierarchy and organization.

this paper reviews the role of transaction costs in political exchange as a key 
element for understanding political organization in society. second section presents 
the notions of transaction costs and institutions in economics. third section intro-
duces the analogy between economics and politics and identifies the key elements 
that permitted neoclassical economics to treat part of political activity as an ex-
change. Fourth section analyzes political organization and institutions from the 
approach of the new institutional economics, and presents the main references of 
the literature. Fifth section explains why transaction costs are so high in political 
exchange and incorporates some contributions of this research program. In sixth 
section, we discuss the boundaries of this approach with other research programs 
and identify its weaknesses and challenges for the future. the last section concludes 
on transaction costs and political governance. 

trANsACtIoN Costs AND INstItutIoNs IN  
the NeW INstItutIoNAl eCoNomICs

the old economic institutionalism (thorstein veblen, John Commons, Wesley 
mitchell, Clarence Ayres) had studied institutions and organizations from an ap-
proach that assumed a holistic method of analysis, a focus on distributive issues 
and the relevance of coercion, among other elements (rutherford, 1994). Neverthe-
less, the new institutional economics emerged from neoclassical economics – which 
assumed methodological individualism, the emphasis on efficiency and the notion 
of exchange – but it rejected instrumental rationality by assuming the model of 
bounded rationality in human decision-making, assumed that the passage of time 
and history matter in social analysis, and pointed out that economic reality is char-
acterized by positive transaction costs and institutions (North, 1994; Kingston and 
Caballero, 2009). the main references of the NIe are ronald Coase, Douglass 
North, oliver Williamson and elinor ostrom1.

In this way, the theoretical framework of the new institutional economics in-
troduced and combined the coasean notion of transaction costs with the northian 
notion of institutions, such that institutions are a medium for reducing transaction 
costs and obtaining a greater efficiency in economic performance. on the one hand, 
Coase (1937) generated a microanalytical approach of organizations which gave 
rise to “transaction cost economics” (Williamson, 1975, 1985); while on the other 

1 Coase, North and Williamson were the founders of the International society for New Institutional 
economics (IsNIe), and they were its three first presidents. they were economists with a large number 
of contributions during decades and their economic thought evolved towards institutional analysis. 
ostrom was a political scientist who liked to be regarded as a political economist, and her thought 
evolved from a systemic perspective on governance and public policy towards the new institutional 
economics, and she was involved in the IsNIe too.
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hand, Coase (1960) generated a macroanalytical approach that studied the relations 
between institutions and economic performance, as well as institutional change 
processes (North, 1990a). the new institutional economics has incorporated both 
approaches, which are mutually inter-related, that is to say, it has studied institu-
tions and how institutions interact with organizational arrangements within econ-
omy (menard and shirley, 2005).

Property rights are one´s ability to exercise choices over a good. Individuals 
will carry out transactions, i.e., they will carry out property rights transfers, which 
will produce positive transaction costs. We can define transactions costs as the re-
sources used to establish, maintain and transfer property rights (Allen, 1991), that 
is to say, it is the sum of costs required to perform the “transaction function” 
(North and Wallis, 1994, p. 612). the carrying out of transactions can be construed 
as a contracting problem, such that transaction costs are those which are derived 
from the signing ex-ante of a contract and of its ex-post control and compliance 
(eggertsson, 1990).

In a world with zero transaction costs, the parties concerned would carry out 
all such transactions that would result in social efficiency gains (Coase, 1960). 
however, as against the hypothetical world where negotiation does not cost any-
thing, economic markets are characterized by the presence of positive transaction 
costs, and therefore no transaction is carried out whenever such costs surpass the 
expected gains from such transaction. the readjustment of rights will only go ahead 
whenever the value of exchange from such transactions is greater than the costs 
implied in transacting it (Coase, 1960). 

the level of transaction costs will depend on the characteristic traits of each 
specific transaction as well as on the nature of the institutional environment in 
which the transaction is being carried out. In this sense, every society will have its 
own “rules of the game”, which will determine the cost of carrying out transactions 
(North, 1990a). As North (1990b, p. 359) explained, “in order to lower the costs 
of exchange, it was necessary to devise a set of institutional arrangements that 
would allow for exchange over space and time”.

Institutions are the rules of the game, that is to say, the humanly devised con-
straints that structure political, economic and social interaction. Institutions consist 
of formal rules, informal norms and enforcement mechanisms, and they provide 
the incentive structure of an economy. While institutions are the rules of the game 
(customs, norms, behaviour codes, habits...), organizations are collective players of 
the game (firms, trade-unions, NGos, lobbies, civil associations...).

In the discovering of organizations-as-players, Coase (1937) established the 
departing point when he presented the firm as an organizational hierarchy that 
gives an efficient response to the high transaction costs. Firms can be more efficient 
than markets because some transactions are better conducted into the firm than in 
markets. In a world with high transaction costs, hierarchy can safeguard and permit 
exchanges that otherwise might not occur. hierarchically organized firms arise to 
mitigate transaction costs such as the imperfect legal liability laws, incomplete in-
formation and the opportunity costs of identifying and bargaining with potential 
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buyers or sellers (lake, 2009). later, Williamson (1975, 1985) showed the relevance 
of the asymmetrical specific assets in a world of incomplete contracts, because an 
investment in this type of assets creates a risk of exploitation by opportunistic 
partners who can appropriate the profits or “quasi-rents” of the investor, therefore 
safeguards are necessary to guarantee investments (lake, 2009). Different organi-
zational forms emerge to mitigate transaction costs and the risks of the investment 
in asymmetrical specific assets.

the ANAloGy betWeeN eCoNomICs  
AND PolItICs: exChANGe AND mArKets

since the neoclassical economic revolution in the 19th century, mainstream 
economics has worked as a science of choice where the rational-choice approach 
to study economic behavior was a key element. At the middle of the 20th century, 
economists and political scientists started adapting the rational-choice approach 
to the study of political behavior. the research program of Public Choice was one 
of the main results of this application of the rational choice theory to politics, and 
it implied an economic imperialism towards other social sciences, whose risks are 
evident (mainly, if social scientist does not include the relevance of social, political 
and institutional factors beyond the rational choice approach).

In a seminal contribution, Downs (1957) developed an economic theory of 
democracy. he applied the rational logics to the political behavior of governments 
and voters proposing a positive approach that explains how the governors are led 
to act by their own selfish motives. later, the rational choice approach to politics 
led to olson (1965) to study the logic of collective action, riker (1962) to analyze 
the logic of political coalitions, buchanan and tullock (1962) to define the basis of 
constitutional consensus, and Niskanen (1971) to study the behavior of bureau-
cracy. In this sense, buchanan (2003) presented methodological individualism, ra-
tional choice and political-as-exchange as the fundamental basis of this research 
program.

the extension of economic thinking to politics has implied the appearance and 
development of the concept of political market. Political markets imply the exis-
tence of voluntary exchanges of (any type of) political rights. these political mar-
kets can be implicit or explicit, and there are very different types of political mar-
kets. For example, the diversity and variety of political rights (right to vote, right 
to legislate, right to govern…) in society imply different categories of political 
markets. moreover, the participants in political markets are very diverse (citizens, 
candidates, legislators, political parties, trade-unions, governments…) and there are 
a broad set of objects that are exchanged in political markets (votes, political prom-
ises, bills, political support…). As a result, political exchanges determine political 
outputs (public policies, budgets, constitutions…).

In economic markets, exchange can be carried out via barter or via the use of 
money, which plays the role of medium of exchange and unit of account in econom-
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ics. Neoclassical theory assumes that in economic markets price, determined by 
demand and supply, represents the exchange value of goods. however, in political 
markets there is not such an item as money, which would play the role of medium 
of exchange and unit of account in politics. therefore political transactions are 
rather carried out through political barters. Political markets lack of an analogy of 
the economic price.

Political markets imply the existence of political transactions. this is very clear, 
for example, in the cases of logrolling (or vote-trading) and pork-barrel in the us 
politics. logrolling implies the trading of favors and votes by legislative members 
to permit passage of bills of interest to each legislator. Pork barrel politics is a 
particular type of constituency service through which a legislator’s geographic con-
stituency benefits from the distribution of public works projects; the desire for 
reelection prompts a representative to use his influence to initiate local projects 
(lancaster, 1986). In both cases, the existence of these political behaviors has im-
plied a clear exchange in those political markets. Nevertheless, the transactional 
dynamics is not so evident in other political decisions. For example, when the us 
government has decided to resume political and economic activities with Cuba at 
the end of 2014, and even to explore the possibility of opening an embassy in la 
habana, there are several elements of political exchange behind that decision. the 
exchange has included the liberation of political prisoners in both countries, and 
of course, there are other relevant political transactions between both countries 
(some of them with an economic content and others with a political content).

the analogy between political and economic markets should include other 
relevant concepts. For example, a firm is a unit of production in the economic 
neoclassical theory, and in politics there are several political bodies that supply 
public policies and political outputs in democracy. Citizens may demand diverse 
types of political goods: there is a political market to exchange votes by policies. 
As it was shown in previous section, the institutional approach has considered the 
firm as a governance structure, and in this way, the analogy between economics 
and politics, allows us to study governance structure in such terms. In transaction 
costs politics, political organizations – along with institutions – are seen as ways 
of reducing transaction costs. the resulting organizations may take different forms 
(hierarchical, hybrid…) and we will discuss some examples in next sections. the 
analogy implies that in politics political organizations are the analogous element 
of the firm-as-governance structure.

In any case, this analogy between economics and politics should specify its 
boundaries because “arguments drawn from economics must be sensitive to the 
quite different nature of the political world” and “politics differs from economics 
in many ways” (Pierson, 2000). For example, the outputs of political markets es-
tablish the distribution of the property rights that are exchanged in economic 
markets, therefore political rights are in a different social level of that of the eco-
nomic property rights (Williamson, 2000). the central role of collective action, 
coercion and shared mental models in politics implies several differences with the 
economic performance. many of these differences between politics and economics 
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will imply the high intensity of transaction costs in politics, as we will show in the 
following sections that will explain the specificities of politics in comparison with 
economics. In any case, the analogy has been useful to study diverse political phe-
nomena and exchanges.

INstItutIoNAl ANAlysIs: PolItICAl  
rules AND PolItICAl orGANIzAtIoNs

In the pre-coasean neoclassical world where transaction costs are zero, politi-
cal activity would correspond to a simple assignment of rights that would permit 
efficiency through transfer of rights from owners who value them less to those that 
value them more (no “Pareto improvement” would stay unexecuted) (North, 
1990b). this situation allows us to derive a macro version of Coase’s theorem ac-
cording to which economic growth is not affected by the type of government of a 
country as long as transaction costs are zero (eggertsson, 1990). but we can go a 
step further in the reasoning process and conclude that in such an ideal world, the 
political process would not matter, since an efficient plan would always be achieved 
(Dixit, 1996).

but if the presence of transaction costs decisively affects economic exchange, 
the relevance of transaction costs is even greater for the functioning of political 
markets. the peculiar nature and intensity of these costs in political transactions 
convert them into an irreplaceable concept when we try to get a better understand-
ing of politics. this is so not only for political transactions carried out between 
citizens and politicians, which both North (1990b) and Dixit (1996, 1998) empha-
size, but also for those in which all participants are politicians, as dealt with by 
Weingast and marshall (1988), epstein and o’halloran (1999) and spiller and 
tommasi (2007).

the transactional approach considers political transaction as the unit of po-
litical analysis and explains the evolution of political relationships as transactions 
and contracts. It highlights the relevance of institutions and organization in politi-
cal markets characterized by incomplete political rights, imperfect enforcement of 
agreements, bounded rationality, imperfect information, subjective mental models 
on the part of the actors and high transaction costs. the institutional structure of 
polity acts as a set of rules that determines the individual incentives and the volume 
of transaction costs, and therefore biases political output.

the research program of transaction cost politics has sustained that gover-
nance structures are political institutions and organizations. both structures matter 
and can be analyzed, and one of their function is economizing transaction costs. 
this research program understands political activity as a dynamic process in evolu-
tion, which is incomplete and imperfect and which takes place in “real time”, in 
history (Dixit, 1996, 1998). there are several seminal contributions of the transac-
tion cost political analysis, and table 1, at the end of this paper, presents the main 
references of the literature.
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If Weingast and marshall (1988) and North (1989) are the two main pioneer-
ing papers of this research program, North (1990b) and Dixit (1996) are the two 
fundamental contributions and provided the theoretical bases for the program. 
epstein and o’halloran (1999) and lake (2009) applied the transactional perspec-
tive from a political science point of view, while Williamson (1999) extended his 
transaction cost economics approach towards the study of bureaucracies. spiller 
and tommasi (2003, 2007) studied the institutional foundations of public policy 
in Argentina from a transaction cost approach and Dixit (2003) provided some 
lessons for less developed countries.

If we distinguish four levels of social analysis, the top level would be the social 
embeddedness level (informal norms, customs, traditions), the second level would 
be the institutional environment (formal rules of the game: polity, judiciary, bureau-
cracy), the third level would be the institutions of governance (contracting, transact-
ing, organizations) and the fourth level would include the resource allocation and 
employment (prices and quantities) (Williamson, 2000). the second and the third 
level would try to get the institutional environment and the governance structures 
right respectively. both goals (i.e., right institutional environment, right governance 
structures) imply an order economizing, and political rules and organizations are 
integrated in those orders. 

Firstly, political rules are the way to get the institutional environment right. 
Constitution, political and civil rights, check and balance, rule of law and electoral 
system, among others, are the key elements to establish the institutional framework 
of each society. North and Weingast (1989) explained how political change in 
england opened a better institutional environment in 17th century. recently, Acemo-
glu and robinson (2011) defended the relevance of political institutions over oth-
er issues to explain economic development.

secondly, political organization is a way to get the governance structures right. 
the new institutional economics understood firm as an organization, but the the-
ory of the firm-as-hierarchy elaborated by Coase and Williamson has been broad-
ened to include other social and political organizations: while economic transac-
tions are internalized in the firm to minimize transaction costs, political governance 
is a way to minimize transaction costs in political life (lake, 2009). In this way, 
studying why transaction costs are so high in political exchange will help us to 
understand political governance and, specifically, the role of political institutions 
and organizations. 

trANsACtIoN Costs IN PolItICAl exChANGe:  
A DetAIleD CAtAloGue

North (1990b, p. 362) assumes that “political markets are far more prone to 
inefficiency” and concludes that transaction costs are even higher in politics than 
in economics, therefore the design of an efficient institutional and organizational 
structure becomes more complex in the political world. besides considering the 
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contract as an analysis unit, the research program on political transaction costs 
also studies the enforcement mechanism of contracts, compares the different gov-
ernance structures, takes into account path dependence and adopts the bounded 
rationality supposition (epstein and o’halloran, 1999, Dixit, 1996). moreover, this 
research program gives a central role to the notion of credible commitment, which 
justifies the importance of reputational capital and the organizational formulae of 
the state (North, 1993; North and Weingast, 1989). Furthermore, in recent times, 
we are witnessing the progressive vision of public policies as a result of a series of 
inter-temporal political transactions.

A very relevant consideration is essential for the understanding of transaction 
costs in political exchange: while economic competition takes place on property 
rights that are normally safe, political competition includes the fight for authority 
and this means change of rights. therefore, politics revolves around a set of less 
safe rules, thereby hampering the definition of an order that favours exchange 
(Furubotn and richter, 1998). moreover, coercion is present in political fight for 
authority (Nye, 1997; moe, 2005).

transaction costs tend to be systematically higher in political markets than in 
economic ones due to several reasons (North, 1990b; Dixit, 1996; Caballero and 
Arias, 2003). the reasons that explain the high level of transaction costs in political 
exchange and organization are the following: (a) In political contracts, the parties 
to the contract cannot be perfectly identified in many cases and this happens espe-
cially when one of the parties is a multiple subject; furthermore, many political 
contracts are neither explicit nor formal and rest on verbal and even tacit agree-
ments. (b) even if they were explicit, political contracts clearly respond to an in-
complete contract prototype, containing vague and interpretable terms. this implies 
that the ex-post power relations matters exceedingly: the possession of the residual 
rights of control is key when, for example, an uncontracted eventuality occurs. 
moreover, ex-post control rights may exert strong influence over ex-ante contrac-
tual arrangements (epstein and o’halloran, 1999). (c) Property rights are subject 
to strong constraints within political interactions: they are not safe nor do agents 
possess them in an unlimited manner. (d) the world of politics is opaque, unclear 
and it is difficult to observe and measure the different factors of political perfor-
mance, for example the measure of objects of political transaction is really complex 
and partially subjective (Pierson, 2000). In this sense, political markets lack a mea-
surement formula like the price system in economic markets. (e) Political action 
promises are a fundamental exchange unit in political contracts but such promises 
are typically not subject to a compliance mechanism (there is not an effective “third 
party enforcement” in politics). (f) Political transactions affect many agents due to 
the wide presence of overflow effects that enable interpretation of interaction 
among political agents along terms of a “common agency” relationship with mul-
tiple principals (Dixit, 1996). Furthermore, the structure of agency-relation amongst 
political actors tends to be especially complex: an example can be the vertical 
agency-relation that is configured by the chain “electorate-parliament-government-
bureaucracy”, and yet another example can be the governance of territorial distri-
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bution of power. (g) situations of asymmetric information are particularly relevant 
in political transactions and furthermore, the subjective models of the actors in-
crease the amount of transaction costs even more in political markets (therefore 
different ideologies affect political exchange). (h) the problem of collective action 
characterizes a wide range of political transactions. the collective nature of politics 
makes the consequences of my action depend highly on actions of others, such that 
the relationship between effort and effect becomes quite unclear and informa-
tional problems are augmented (Pierson, 2000). (i) high transaction costs issues 
gravitate to polity from the economy (North, 1990b). (j) Political institutions tend 
to establish a bias towards status quo which hampers change and adaptation to 
new situations, and there exists an institutional density that incorporates con-
straints based on authority. In this sense, the structure of power can hamper ex-
change (Pierson, 2000), and the carrying out of institutional adjustments to reduce 
transaction costs. (k) the choice and evolution forces in political markets are 
slower and weaker than in economic markets, leading to a lower efficiency and a 
less intense choice of organisations (Dixit, 1996). that is to say, the corrective and 
learning mechanisms are less effective in political scenarios characterised by a path 
with increasing returns (Pierson, 2000). (l) to the above, we must add the difficul-
ties of defining institutions that achieve a high influence of incentives in the politi-
cal process (Dixit, 1996). (m) the short-term horizon of political actors, who are 
interested in the electoral logic, contrasts with the nature of those political decisions 
whose implications only play out in the long run. While the economic marketplace 
possesses some strong mechanisms for lengthening time horizons (such as prop-
erty rights and capital markets), there are no analogous mechanisms that are equal-
ly effective in politics (Pierson, 2000). (n) Political transaction costs sometimes are 
increased intentionally; political actors manipulate them strategically to achieve 
personal objectives. In this way, politically relevant transaction costs are also to a 
great extent endogenously determined through self-interested use of government 
mechanisms. there are several ways of political transaction-cost manipulation (us-
ing informational costs, costs of negotiation, agreement or enforcement), and there 
are some specific conditions under which officeholders are predicted to act via 
manipulation of political transaction costs (twight, 1994). (o) since public policies 
are not spot transactions, cooperation requires striking and enforcing intertempo-
ral political agreements, that is, agreements that can be enforced over time. the 
intertemporal nature of political exchanges increases transaction costs (spiller and 
tommasi, 2007). this is the case of those contracts whose bills are not simultane-
ously considered for a vote, and the case of those with non-contemporaneous 
benefit flows (Weingast and marshall, 1988). (p) Public policies with more complex 
transaction characteristics will require more institutional safeguards to make them 
effective over time (spiller and tommasi, 2007).

the high transaction costs of political markets imply that it is fundamental to 
study institutions and the governance formula that structures political processes in 
each society. the research program on transaction cost politics has studied different 
political issues and case studies to understand how political institutions and orga-
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nizations work in practice. table 2, at the end of this paper, shows some contribu-
tions that are relevant to understand transaction cost in politics, although they 
come from diverse authors and perspectives.

In order to cope with these transaction costs, actors may recur to the design 
of governance mechanisms, i.e., institutions and organizations. these formulae may 
take different forms depending on a number of factors, such as the nature of the 
operation, the actors, the transaction costs, the institutional environment, etc. this 
is why empirical research provides excellent and detailed examples to understand 
the relationship among transaction costs, the institutional and organizational struc-
tures to economize them and the capacity to obtain efficient outcomes from the 
interaction of the actors involved. In the following paragraphs, we review some of 
the mechanisms that arise to cope with transaction costs contained in the theo-
retical and empirical literature.

several works have been focused on the governance structures of legislative 
bodies and their success to cope with transaction costs. Weingast and marshall’s 
(1988) seminal paper studied how the legislative institutions in the us Congress fit 
to the logic of the industrial organization and show how “committee system” facili-
tates political transactions among congressmen. similarly, spiller and tommasi (2003, 
2007) applied the tCP approach to the case of Argentinian political institutions in 
the formulation of public policy. they argue that the institutional structure of Argen-
tina reduces the capacity to undertake efficient intertemporal political exchanges. 
more recently, Caballero (2011) continues their approach and makes a comparative 
analysis of Congress governance in the us, Argentina and spain.

the specific transaction costs arising from the lack of capacity to make cred-
ible commitments, the information asymmetry and other agency problems were 
also addressed in a wide range of subsequent studies. to solve the problems of 
credible commitments, there exist well-known options like locking-in actions (Dix-
it 1996, p. 65) or delegation (epstein and o’halloran 1999). In practice, they take 
the form of, for instance, binding agreements – e.g., the european stability and 
Growth Pact – or delegation in independent nonmajoritarian agencies (majone 
2001) – e.g., the delegation of monetary policy to independent Central banks. In 
this line, separation of power have been pointed as an institutional form that at 
different levels helps to mitigate transaction costs and improve policy outcomes, as 
argued by laffont and martimort (1998) and beggreen and Karlson (2003). Cabal-
lero et al. (2006) analyzed the problem of credibility in the commitment of the 
stability and Growth pact. Compliance with this contract could be ensured by a 

“third-party enforcement” or an interest in reputational capital, but some countries 
failed to comply with the ruling and managed to avoid the application of sanctions.

organizational structures that secure high degree of transparency are of fun-
damental importance to deal with the transaction costs arising from imperfect in-
formation and information asymmetries. baccini (2014) shows how the quality of 
institutions raises the quantity and the quality of information available to potential 
member states during the bargaining phase of a trade agreement. this inflow of 
information reduces the negotiation period of the agreement, thereby dampening 
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the transaction costs associated with it. Jones and hudson (1998) argue that po-
litical parties play a fundamental role in coping transaction costs derived from in-
complete information. Political parties reduce voters’ information costs. Addition-
ally, they argued in a subsequent article (Jones and hudson, 2001) that if voters 
reduce transaction costs by relying on party signal, politicians have an incentive to 
maintain party reputation, which is pointed as a main factor to prevent opportunism.

therefore, transaction costs affect the form of the governance structures. We-
ber (1997) relies on the transaction cost politics to explain the form that hierarchies 
may take in international relations. she applies her proposal to the plans formu-
lated in the 1950s for the creation of the european Defense Community. Nations 
are willing to renounce to part of their autonomy to create hierarchic governance 
structures that raise the cost of opportunism. the degree of transaction costs de-
rived from the possibility of opportunism affects the degree of institutional binding-
ness that nations would prefer. other studies have shown the effect of transaction 
costs in the concrete design of budgeting institutions (Patasksnik, 1996), the public 
sector organizational arrangements (Gallego-Calderón, 1998), the regulatory insti-
tutions (estache and martimort, 1999), the form of autonomization of government 
organizations in the Netherlands (ter bogt, 2003), and the consolidation of local 
authorities in Norwegian local governments (sorensen, 2006).

other works focused on the effect of transaction costs in the survival and 
functioning of given institutions or the designing process of future institutions. 
hindmoor (1998) applied the transactional approach to the negotiations between 
the british medical Association and the ministry of health prior to the creation of 
the National health service. he explained how, in absence of proper governance 
structures, policy communities and trust were fundamental to reduce transaction 
costs that would otherwise threaten the exchange of resources between government 
and pressure groups.

In recent years, new contributions have evidenced the utility of transactional 
analysis to study diverse issues of political performance. For example, Gilligan 
(2014) shows the possibilities of transactional analysis to understand international 
political institutions, and Krutilla and Alexeev (2014) deal with the role of transac-
tion costs in environmental policy.

bouNDArIes, WeAKNesses AND ChAlleNGes

If the previous sections allowed us for an approach to the study of transaction 
costs in politics, this section shows the complexity, weaknesses and challenges of 
the research program of transaction cost politics. First, regarding the boundaries, 
this section shows the frontiers of transaction cost politics inside the new institu-
tionalism and its relationships with other new institutional programs, and then the 
relationship between new and original institutional economics will be analyzed. 
second, we are going to point some weaknesses of transaction cost politics and a 
set of challenges of the program will be identified. 

Revista de Economia Política  36 (2), 2016 • pp. 330-352



342

First, new institutionalism has emerged in economics, politics and sociology in 
recent time, and it has been distinguished a variety of approaches inside the new 
institutionalism in social sciences (Peters, 1999). transaction costs politics has con-
stituted a new transactional institutionalism to study political transactions and 
institutions. regarding its frontiers inside the new institutionalism, transaction 
costs politics is not related to other new institutional approaches such as normative 
institutionalism, empirical institutionalism, sociological institutionalism, interest-
representation institutionalism and international institutionalism, but it was found-
ed on the contributions of the rational-choice institutionalism and the new institu-
tional economics, therefore receiving some non-direct influence from the historical 
institutionalism. transaction cost politics coincides with the rational-choice insti-
tutionalism because both are interested in political markets and institutions, both 
understand political institutions as cooperative structures and assume a model of 
rationality for political behavior. however, transaction cost politics is different from 
rational-choice institutionalism because transaction cost politics assumes three 
characteristic foundations of NIe (bounded rationality, a transactional approach, 
the passage of time matters) and these characteristics had not been assumed by 
rational-choice institutionalism. In this sense, transaction cost politics constitutes 
an extension of the new institutional economics towards an analysis of politics 
from a madisonian perspective (Caballero and Arias, 2013). 

In any case, transaction cost politics has emerged as a truly new institutional 
approach. regarding the frontiers of this approach, some issues on the relationship 
between the original and new institutional economics should be noticed. 

the original economic institutionalism had developed from its beginnings a 
deep critique of the economic orthodoxy, from the models of human behavior to 
the very understanding of economic operation at aggregate level. At the beginning 
of the nineties, Dugger (1990) argued that the new institutionalism should not be 
considered institutionalist due to several reasons, and he pointed out that institu-
tionalism should emphasize the role of power and predatory activities in the econ-
omy, institutional analysis should take an evolutionary approach to the study of 
social provisioning and institutionalism should conceive economies as evolving 
wholes. he considered that new institutionalism did not adequately assume these 
issues. Nevertheless the contributions of the new institutional economics since the 
nineties have assumed a truly institutional perspective that has surpassed the re-
quirements of Dugger (1990). In this way, Groenewegen et al. (1995), hodgson 
(1998), rutherford (2001), Kingston and Caballero (2009) and Caballero and 
soto (2015), among others, has explained the institutional content of the new in-
stitutional economics and the interactions between original and new institutional-
ism in economics. 

For example, in recent times the new institutional economics has surpassed the 
limits of methodological institutionalism, incorporated the relevance of power and 
focused on distributive effects. thus, the new institutionalism developed the notion 
of institutional individualism (toboso, 2001); the role of power and coercion in 
economics and politics has been treated during the recent decades (North, 1990a; 
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Knight, 1992; Nye, 1997; Acemoglu and robinson, 2008; North et al., 2009) and 
the distributive issues have been studied in diverse contributions (toboso, 2011). 
moreover, new institutionalists recognized the effect of the passage of time on in-
stitutions and were gradually approaching to an evolutionary perspective of the 
path of history (Caballero and soto-oñate, 2015). 

specifically, transaction cost politics appears among the developments of the 
new institutionalists that allow an approach between the new and the original in-
stitutionalism. this is evident regarding, firstly, the evolutionary approach, and 
secondly, the non-substantive rational perspective of transaction cost politics. First, 
according to Dixit (1996), transaction cost politics understands political activity as 
a dynamic process in evolution, which is incomplete and imperfect and which takes 
place in “real time”, in history, as explained in the previous sections. second, ac-
cording to North (1990b), the subjective models of the actors are a key element to 
transaction cost politics and “ideologies underline the subjective model that indi-
vidual models to explain the world around them”. 

In any case, at the present moment the new institutionalism includes an incom-
plete research agenda to understand culture, ideology and other shared informal 
traits that are fundamental in human behavior. In a comparison between old and 
new institutionalism, Dequech (2002) focused on a central feature which represents 
an essential difference between both institutionalisms: the foundations of individual 
behavior. While the new institutionalism had started from the notion of complete 
and consistent individuals with an independent nature from the environment in 
which it operates, the original institutionalism had conceived the individual as “a 
product of culture” (mayhew, 1989). During its beginnings, the new institutional-
ism had tended to share the neoclassical notion of rational, utility-maximizer be-
havior. however, the original institutionalists, who see individual behavior as based 
on habits -mainly inherited from the community –, believe that adopting the meth-
odological individualism leads to neglect the most important part of economic and 
political behavior. In recent contributions the new institutionalism has abandoned 
the strict methodological individualism and gradually recognized the importance 
of culture and included in its formulations a set of beliefs, values and attitudes that 
help to deal with central phenomena, such as path-dependence or opportunism 
(North, 1990, 2005; Denzau and North, 1994; Greif, 2006; North et al. 2009). In 
any case, although the new institutionalism has recognized the importance of cul-
tural and ideological phenomena and their effect on individuals’ construction of 
reality, it was far from having developed an appropriate theoretical apparatus with 
which to face these cultural issues. this is a weak point of the new institutionalism, 
and specifically of transaction cost politics, because culture and ideology are key 
factors to understand political performance and transactions. Among the most 
significant challenges for the future of new institutionalism is the development of 
a proper framework that incorporates culture and ideology.

Furthermore, making operative how to deal with coercion in political transac-
tions is other relevant challenge for the study of transaction cost in politics. the 
degree of voluntarism and freedom can be different in diverse political transactions, 
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and although Nye (1997) already presented this issue, new advances are necessary 
to understand transactions and coercion in democracy and dictatorship. In fact, 
moe (2005) pointed out that political institutions may be structures of cooperation, 
but they may also be structures of power, and he demanded a more balanced the-
ory that incorporates power and cooperation. 

As posed in the fifth section, governance structures may take a wide range of 
forms with accordance of an endless list of factors. therefore, transaction cost 
politics has to rely necessarily on a broad body of empirical research (Caballero 
and Arias, 2013). A larger effort must be done in this sense in order to provide a 
set of governance solutions to the enormous variety of transactional problems that 
societies have to face.

Furthermore, although there has been an approach among institutional ap-
proaches (shepsle, 2006; Caballero and soto-oñate, 2015), still a more intense 
dialog between them and with other social sciences should be hold. A long way to 
walk remains in the understanding of core phenomena for social sciences, such as 
organizational structure, institutional change or individual behavior, and it seems 
impossible to undertake without a multidisciplinary approach.

CoNClusIoN

the new institutionalism has strongly emerged in social sciences in recent years, 
and the transactional approach has constituted a research program on political 
organization studies. this paper has introduced the main contributions on transac-
tion costs in political governance, reviewed the main arguments and provided a 
detailed catalogue on political transaction costs research that is consistent with a 
new institutional approach.

Institutions provide the rules of the political game, and they determine the 
incentive structure of political agents, and therefore determine a high level of pub-
lic policy outputs. the application of the transactional approach to the political 
field leads us to consider political interaction as a set of (implicit or explicit) con-
tractual relations, and, in this sense, public policies are the outcome of transactions 
among policy-makers. moreover, political transactions include the transactions 
between politicians and citizens too (for example, the trading of votes and contribu-
tions for promised policies). therefore, political transactions are a key element in 
political life because they include transactions carried out between citizens and 
politicians but also those in which all participants are politicians. As pointed by the 
transaction cost politics, the most important issue is that all these types of transac-
tions imply high transaction costs, and they may be coped by governance structures.

Institutions resolve a first order economizing via the establishment of an insti-
tutional environment that consists of political rules, property rights, polity, state, 
judiciary, bureaucracy... that institutional framework should try to reduce transac-
tion costs and propel economic and political exchange. once the institutional en-
vironment is established, individuals organize political governance structures to 
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achieve their goals in society (political parties, committees, trade-unions, lobbies…). 
It implies a second-order economizing (i. e., get the governance structures right) 
and determines the type of political organization and hierarchy existing in society 
(Williamson, 2000). moreover, organizational structures of governance will be quite 
relevant when explaining the relations between institutions and outcomes.

Political governance is related to institutions and organizations that allow 
political exchange and may reduce transaction costs. reducing political transaction 
costs is a way to improve welfare in society. studying the right institutional and 
organizational design is crucial to improve welfare because transaction costs are 
higher in politics than in economics and high transaction costs prevent political 
exchange. relevant advances on institutional design have been provided by this 
research program in recent years. these advances are collected in the contributions 
of tables 1 and 2, and include the design of legislatures and parties, the structure 
of the state and the relationships among states (lake, 2009). this survey had to be 
necessarily selective given the volume of the arguments of the related literature, but 
tables 1 and 2 are the useful complements to those who are interested in a higher 
level of specialization in the transaction costs politics literature. the tables intro-
duce the main literature.

here we have presented some examples about how high transaction costs in 
politics have been alleviated by designing governance mechanisms. however, the 
range of possibilities and the diversity of situations give rise to a wide diversity of 
organizational devises. Indeed, governance solutions to a given similar political 
situation are likely to vary across societies. As Dixit puts it, “every country has its 
peculiarities of history, geography, culture, population, language and many other 
characteristics that determine the operation and evolution of its politics and insti-
tutions” (1996, p. 107). therefore these factors will also affect both the nature of 
the transaction and ability and possibilities to cope with them by designing gover-
nance structures.

transaction Cost Politics has shown the relevance of transaction costs in po-
litical governance, and contemporaneous political economy has incorporated its 
lessons. however, as we have seen in previous section, still some weaknesses remain 
to be solved and they must be set as challenges for a future agenda on transaction 
costs and politics. 
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Table 1: Transaction Costs in Political Governance: the Main References

Note: This Table incorporates the main references that established the foundations of the research program  
of transaction cost politics.

Author (Year) Title Topic

Weingast 
and Marshall 
(1988)

The Industrial Organization 
of Congress; or, Why  
Legislatures, Like Firms, Are 
Not Organized as Markets

This paper studies the organization of American Congress, showing 
how the legislative institutions enforce bargains among legislators 
and how specific forms of non-market exchange (in particular a 
committee system) prove superior to markets exchange.

North (1989)
A Transaction Cost Approach 
to the Historical Development 
of Polities and Economies

This paper extends the transaction cost approach to political 
exchange and explores the interaction of political and economic 
institutions in the development of polities and economies.

North (1990b)
A Transaction Cost Theory  
of Politics

This paper plays a key role in the emergence of TCP as a program 
of political analysis, via the application of North´s institutional the-
ory to political markets. It characterizes the costs of transacting 
in political markets, studies the role of ideology in shaping politi-
cal choices and explores the performance of polities over time.

Dixit (1996)
The making of economic 
policy: A Transaction Cost 
Politics Perspective 

When this book approaches the economic policymaking as a poli-
tical process in real time, it establishes the differences of TCP with 

“the normative approach to policy analysis” and “the positive view 
of political economy”.  The book is a key contribution for the con-
solidation of TCP. It analyses the transaction costs in politics and 
focuses on the feature of “common agency” of policy-making.

Epstein and 
O´Halloran 
(1999)

Delegating powers: A 
transaction cost politics 
approach to policy making 
under separate powers

This book studies the mechanism of delegating powers from the 
transaction cost politics approach, and it includes a chapter that 
focused on the theory of TCP. It takes some lessons from the theory 
of the firm, it shows several differences and similarities between 
economics and politics, and it analyses the political hold-up problem.

Williamson 
(1999)

Public and Private 
Bureaucracies: A Transaction 
Cost Economics Perspective

This paper explains how public bureaucracy is well suited to 
some transactions and poorly suited to others. It compares the 
efficacy of public and private bureaucracy and concludes that 
there is an efficiency place for public bureaucracy through the 
lens of transaction cots analysis.

Spiller and 
Tommasi 
(2003)

The institutional foundations 
of public policy: A 
transactions approach with 
applications to Argentina

The paper develops a transactions theory to understand the ways 
in which political institutions affect the political transactions, and 
it argues that Argentina is a case in which the functioning of  
political institutions has inhibited the capacity to undertake  
efficient intertemporal political exchanges.

Dixit (2003)
Some lessons from 
Transaction Cost Politics for 
Less Developed Countries

This paper examines some implications of TCP for less-developed 
countries considering policy reform. It considers that success 
requires reform of the rules and institutions which govern the 
strategic interaction of the participants in the political game.

Spiller and 
Tommasi 
(2007)

The institutional foundations 
of Public Policy in Argentina. 
A transaction cost approach

This book develops a framework for the comparative analysis of 
the impact of political institutions on public policies making use 
of TCP. The core of the approach is the idea that public policy is 
an agreement (transaction) among policy makers and it points 
out the intertemporal approach to policy-making. The book  
analyses the workings of the political institutions in Argentina 
(Congress, Federalism, Supreme Court, Bureaucracy).

Lake (2009)
Hobbesian Hierarchy: The 
Political Economy of Political 
Organization

This paper explains political hierarchy and integrates relational 
contracting theory with other alternative approaches.
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Table 2: Transaction Costs in Political Exchange and Governance: Other Contributions

Note: This Table incorporates papers that made contributions on political transaction costs from diverse 
perspectives. Their authors would not necessarily brand themselves as new institutionalists. 

Author 
(Year)

Title Topic

Twight (1994)
Political Transaction-
Cost Manipulation. An 
integrating theory

This paper develops a model of government manipulation of politically 
relevant transaction costs, and presents a taxonomy that classifies 
several forms of governmental transaction-cost manipulation.

Patasksnik 
(1996)

The contractual natural 
of budgeting: A transac-
tion cost perspective on 
the design of budgeting 
institutions

This paper provides an overview of transaction cost theory and its im-
plications for the design of budgeting institutions. It contrasts the be-
havioural premises of the transactional approach with those of more 
traditional budgetary theories and examines whether commitment 
and agency costs have structured budget actors´ institutional choices. 

Weber 
(1997)

Hierarchy Amidst 
Anarchy: A Transaction 
Costs Approach to 
International Security 
Cooperation

This paper provides an interest-based explanation for hierarchy in inter-
national politics. The key to understanding countries´ international insti-
tutional choices is in focusing on transaction costs. It tests the theory 
via the case study of the creation of a European Defense Community.

Jones and 
Hudson 
(1998)

The role of political par-
ties: An analysis based 
on transaction costs

This paper explores the proposition that political parties reduce the 
transaction costs of electoral participation. Political parties reduce vot-
ers´ information costs.

Laffont and 
Martimont 
(1998)

Transaction costs, insti-
tutional design and the 
separation of powers

This theoretical paper discusses how an institutional design relying on 
separation of powers among specialized agencies may improve policy 
outcomes. The choice of specialized agencies is better because it in-
creases the overall transaction costs of capture.

Hindmoor 
(1998)

The importance of be-
ing trusted: Transaction 
costs and policy net-
work theory

This paper develops policy network theory using a transactional ap-
proach. Policy communities develop and survive because they reduce 
transaction costs that would otherwise threaten the exchange of re-
sources between government and pressure groups.

Gallego-
Calderón 
(1998)

Institutional design in 
the public sector: the 
role of political transac-
tion costs

This paper studies the extent to which political transaction costs may 
influence the decisions that politicians make when designing public 
sector organisational arrangements. It points out that political  
transactions are mediated though relations of public authority.

Estache and 
Martimort 
(1999)

Politics, transaction 
costs and the design of 
regulatory institutions

This paper studies the design of regulatory institutions from a  
transaction costs approach. Structures and processes will affect 
regulatory outcomes, by which the paper analyses the role of 
transaction costs in the government organizational structure.

Majone 
(2001)

Nonmajoritarian Institu-
tions and the Limits 
of Democratic Gover-
nance: A Political Trans-
action-Cost Approach

This paper shows that delegation of powers to nonmajoritarian 
institutions is best understood as a means of reducing certain political 
transaction costs. It argues that the fiduciary principle should be 
recognised as the central element in the governance structure of 
nonmajoritarian institutions.

Murshed 
(2001)

Transaction Cost 
Politics, Institutions for 
Commitment and  
Rent-Seeking

This paper addresses the issues of commitment, compromise and rent-
seeking, all of which are relevant to institutional design and the formulation 
of policies. It assumes some foundations from transaction cost politics.
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Jones and 
Hudson 
(2001)

Political Parties, Politi-
cal Integrity and Public 
Policy: A transaction 
costs approach 

This paper presents a transaction costs theory of political parties. It 
points that if voters reduce transaction costs by relying on party signal, 
politicians have an incentive to maintain party reputation.

Acemoglu 
(2003)

Why not a political 
Coase Theorem? Social 
Conflict, commitment 
and politics

This paper discusses various approaches to political economy and devel-
ops the argument that there are strong empirical and theoretical grounds 
for believing that inefficient policies and institutions are prevalent.

Ter Bogt 
(2003)

A Transaction Cost Ap-
proach to the Autono-
mization of Government 
Organizations: A Political 
Transaction Cost Frame-
work Confronted with Six 
cases of autonomization 
in the Netherlands

This paper applies a transaction cost framework to politically governed 
organizations. The results of exploratory case research into six govern-
ment organizations in the Netherlands suggest that such factors as 
bounded rationality, opportunism, political efficiency, and social institu-
tions may have played an important part in the autonomization of the 
organizations involved.

Berggreen 
and Karlson 
(2003)

Constitutionalism, 
division of power and 
transaction costs

This paper expands the framework of Buchanan and Tullock (1962), 
and it argues that a division of power can be beneficial and that it 
is not necessarily the case that a division of power does entail high 
transaction costs.

Henisz and 
Zelner (2004)

Explicating political haz-
ards and safeguards: a 
transaction cost politics 
approach

The paper applies the logic of comparative institutional analysis to 
the question of the governance of the relationship between private 
investors and the government. The paper identifies political hazards 
as a crucial determinant of the choice of political governance and the 
transactional attributes that give rise to such hazards.

Wood and 
Bohte (2004)

Political transaction 
costs and the politics of 
administrative design

The paper proposes a political transaction cost theory of the politics of 
administrative design. It assumes that the enacting coalition alters politi-
cal transaction costs to optimize expected benefits. The paper evaluates 
the theory using data for the designing US administrative agencies.

Caballero, 
Caballero 
and Losada 
(2006)

Credibility, Rules and 
Power in the European 
Union Institutions: a 
Transactional Analysis 
of the Stability and  
Growth Pact

This paper opened the “black box” of the European Union institutions 
and analyses the problem of credibility in the commitment of the 
Stability and Growth pact, which constituted a formal rule that tried 
to enforce budgetary discipline on the European States. Compliance 
with this contract could be ensured by a “third-party enforcement” or 
an interest in reputational capital, but some countries failed to comply 
with the ruling and managed to avoid the application of sanctions.

Ruiter (2005)
Is Transaction Cost 
Economics Applicable 
to Public Governance?

This paper studies the applicability of transactional analysis to the pu-
blic sphere with the use of institutional legal theory. An attempt is ma-
de at solving some fundamental problems concerning the applicability 
of transaction cost economics to public governance.

Sorensen 
(2006)

Local government con-
solidations: The impact 
of political transaction 
costs

This paper studies the effect of political transaction costs on the consolida-
tion of local authorities for the case of the Norwegian local governments. 

Caballero 
(2011)

Institutional Founda-
tions, Committee 
System and Amateur 
Legislators in the 
Governance of the 
Spanish Congress: An 
Institutional Compara-
tive Perspective (USA, 
Argentina, Spain)

This paper continues the research programme of Weingast and Marshall 
(1988) to compare different models of Congress governance in Spain, 
Argentina and USA. The traditional industrial organization of the US Con-
gress is based on a candidate-centered electoral rules, strong commit-
tees and professional legislators in a presidential system. The Argentine 
Congress is based on party-centered electoral rules, weak committees 
and amateur legislators in a presidential system. The Spanish case is 
similar to the Argentine model but in a parliamentary system. 
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Caballero 
and Arias 
(2013)

Transaction Cost Politics 
in the Map of the New 
Institutionalism

This paper shows the different types of new institutionalism and pre-
sents Transaction Cost Politics in the map that incorporates all those 
types of institutionalisms in social sciences. 

Baccini 
(2014)

Cheap talk: Transaction 
costs, quality of 
institutions, and trade 
agreements

This paper defends that the quality of institutions raises the quantity and 
the quality of information available to potential member states during 
the bargaining phase of a trade agreement. In turn, this inflow of infor-
mation reduces the negotiation period of an agreement and, in doing so, 
dampens the transaction costs associated with it. As a result, countries 
with good institutions are more likely to form trade agreements.

Krutilla and 
Alexeev 
(2014)

The Political Transaction 
Costs and Uncertainties 
of Establishing 
Environmental Rights 

This paper deals with the costs and uncertainties associated with es-
tablishing the right to use resources and models the political process 
around the rights establishment. The model is solved to give unique 
Nash equilibria for the transaction costs of lobbying and for the prob-
ability of the policy´s political success. 

Gilligan 
(2014)

The transactions costs 
approach to interna-
tional institutions

This paper studies the role of transaction costs in the creation of inter-
national institutions and departures from the decentralized cooperation 
theory to incorporate transaction costs and international institutions. 
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