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Political Barrier Model and Institutional Lock-In Theory 

 

 

 

 

2.1 Introduction 

 

It was demonstrated in the previous chapter that the efficiency and effectiveness 

properties of permit trading make it the superior alternative according to (neo-classical) 

economic theory and that several political barriers hinder its acceptance and 

implementation. The usual explanation for this phenomenon is that large interest 

groups, in particular those representing the (energy-intensive) industry, successfully 

block the adoption of emission ceilings subsumed under permit trading because it would 

set absolute limits on their GHG emission growth (e.g. Dijkstra, 1999). However, the 

main drawback of this public choice approach is that it only considers the preferences of 

interest groups (demand side for policy) without taking into account the preferences of 

government officials and politicians (supply side for policy) who ultimately decide 

which instruments or mix of instruments will be used (Banuri et al., 2001). The 

resistance of interest groups is one political barrier, but it will be shown in this book that 

there are several other political barriers on the level of governments, such as legal 

ambiguities or cultural objections, which frustrate the implementation of the Kyoto 

Mechanisms in general and permit trading in particular.  

Although economists recognize the existence of (particular) political barriers to 

implementing the Kyoto Mechanisms and call for more research on this subject (e.g. 

Wiener, 2000a), no systematic and theory-driven analyses have been performed yet. 

Moreover, some authors have noted that, in general, little attention is paid in the 
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emissions trading literature to the effects of the political process (e.g. Bressers and 

Huitema, 1999). In a first attempt to fill these gaps, and to be able to continue the story 

initiated by public choice authors in a scientific way, we develop a theoretical 

framework in this chapter by using and adjusting the lock-in theory from institutional 

(as well as law and) economics against the background of the political barrier model 

from political science.  

The political barrier model, which was initiated by Bachrach and Baratz (1970), 

sees the various stages of the political process (notably agenda-building, decision-

making and policy-implementation) as potential barriers to policy-making. The lock-in 

theory, which was initiated by David (1985) and Arthur (1989), focuses on path-

dependent developments and positive feedbacks to explain (a lack of) technological and 

economic change. This literature indicates why and under what conditions certain sub-

optimal situations become difficult or impossible to replace (lock-in) and, to a lesser 

extent, under what conditions a change towards an optimal situation can be brought 

about (break-out). North (1990) suggested to adapt this evolutionary theory on 

technological (and economic) change and apply it to analyze (problems of) institutional 

change. We will follow his suggestion in this chapter and use it as an elaboration of the 

political barrier model. 

Although Pierson (2000) did not establish a link between the political barrier 

model and lock-in theory, he did make a first and important attempt to adapt this theory 

to the study of politics (without applying it to a particular topic). In this chapter, we will 

build upon, but also criticize and extend his analysis. Despite the merits of his approach 

and the validity of his general message, we will demonstrate that Pierson (2000) made 

an incorrect analogy with increasing returns (a term to be explained later on in this 

chapter) and tends to lump it together with other key concepts of the theory, while he 

also did not systematically work out the conditions for both institutional continuity and 

change. On the contary, we will define the concepts by keeping them analytically 

separated, make explicit the nature of the analogies made and elaborate the conditions 

for institutional change next to those for institutional continuity. The political barrier 

model and the lock-in theory are elaborated and combined to gain insight into the 

political barriers and opportunities to implementing the Kyoto Mechanisms, in 
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particular with respect to the phenomenon of problematic institutional change towards 

permit trading.   

 Unlike most literature on economic instruments to combat climate change, 

Haddad and Palmisano (2001) as well as Aidt and Dutta (2001) also took a much-

needed evolutionary perspective by emphasizing the (political) process of establishing 

GHG trading mechanisms. Although Haddad and Palmisano (2001) mention Arthur’s 

work and pick up the terms ‘path dependence’ and ‘lock-in’, it should be emphasized 

that they do not apply (let alone elaborate) his particular evolutionary theory in the 

context of emissions trading. Moreover, where Haddad and Palmisano (2001) consider 

the ‘development costs’ and fairness of credit trading, while Aidt and Dutta (2001) 

neglect this type of trading in the first place, they both restrict their analyses to issues of 

design and lobbying, without considering the impact of specific cultural and legal 

problems that contribute to the resistance against permit trading. On the contrary, we 

will explicitly model (and, in the next chapters, analyze) such problems by elaborating 

Arthur’s positive-theoretical framework to investigate the implementation barriers and 

opportunities of all design variants of the Kyoto Mechanisms.  

This chapter is organized as follows. Section 2.2 describes the political barrier 

model. Section 2.3 presents the essential characteristics of institutions and institutional 

lock-in theory. Section 2.4 analyzes political barriers as defined by the necessary and 

sufficient conditions for an institutional lock-in. It explains such obstacles in terms of 

self-reinforcing mechanisms, positive feedbacks and set-up costs, among other things. 

Section 2.5 analyzes political opportunities as defined by the necessary and sufficient 

conditions for an institutional break-out. To do so, it examines the (ir)reversibility of the 

lock-in conditions specified earlier. Section 2.6 discusses and nuances the foundations 

and novelties of institutional lock-in theory. Finally, section 2.7 presents the conclusion.  

 

2.2 Political Barrier Model 

 

The political barrier model subdivides the political process into (at least) three different 

stages: agenda-building, decision-making and policy-implementation (e.g. Hogwood 

and Peters, 1982; Dunn, 1994). Society presents its preferences to the government, the 

government takes a decision and the administration implements the policy. This process 
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is not so much linear, but should rather be viewed as a cycle in which society and 

government interact (e.g. Easton, 1965; Jones, 1970). Next to an internal policy 

assessment within the administration, society in particular evaluates the consequences 

of the implemented policy (output), adjusts its preferences accordingly and presents 

them to the government again (input) leading to additional decision-making 

(conversion). The political barrier model, as portrayed in Figure 2.1, sees the identified 

stages of this political process as potential barriers to policy-making. If an issue does 

not make it through the agenda-building, decision-making or policy-implementation 

stage, it becomes a non-issue, non-decision or non-policy respectively. In this way, the 

political process favours those defending the status quo: ‘While advocates of change 

must win at all stages of the political process – issue-recognition, decision, and 

implementation of policy – the defenders of existing policy must win at only one stage 

in the process’ (Bachrach and Baratz, 1970: 57). Although Pierson (2000: 261) 

acknowledges that there are ‘barriers to change’ in politics, he does not use the political 

barrier model to analyze them. 

 

Figure 2.1 Political barrier model 
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The political barrier model of Bachrach and Baratz (1970; 1962) can be seen an 

elaboration of and reaction against two scientific traditions in political science. Firstly, it 

is an elaboration of the cyclic input-conversion-output model of the political system by 

Easton (1965), who only considered the possibility of blockage in the agenda-building 

stage. Secondly, it is a reaction against the decision approach by Dahl (1961), who 

studied the power of actors regarding key issues which are already on the political 
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agenda. Bachrach and Baratz (1970) stressed that actors can also execute power by 

preventing that certain issues enter the political agenda (or other stages of the political 

process) in the first place. Consequently, their political barrier model not only considers 

decision-making, but also ‘non-decision-making’. In the field of environmental policy, 

early empirical support for the political barrier model was provided by Crenson (1971). 

He found in two case studies that the industry’s interests and reputation for power 

hampered the agenda formation process and yielded inaction towards the regulation of 

air pollution.  

Nevertheless, the Bachrach and Baratz model has been criticized (e.g. Van der 

Eijk and Kok, 1975; Koppenjan et al., 1987; Van Deth and Vis, 1990; Van de Graaf and 

Hoppe, 1996). The model was criticized, among other things, for its lack of attention 

both to the cyclic character of the political process and to the survival of the political 

system by means of public support, which are central aspects of Easton’s model. 

However, this is not the primary focus of our discussion. More relevant are the 

following points. Firstly, the political barrier model was criticized for its focus on 

agenda-building rather than the political barriers during the (decision-making and) 

implementation stage(s). Secondly, the model received criticism for its focus on conflict 

(‘barriers’) rather than co-operation. Thirdly, the model was criticized for being more of 

a description than a theory of the political process. To improve the model, several 

authors placed more emphasis on the possibility of blockage during the decision-making 

and implementation stages of the political process (e.g. Van der Eijk and Kok, 1975; 

Outshoorn, 1986; De Boo, 1989). However, the conflict orientation largely persisted in 

this literature, because the possibilities for co-operation in the political process or, in our 

terminology, the opportunities to overcome political barriers, remained of secondary 

importance. In particular, no precise and systematic theoretical framework was provided 

in this respect to determine under what conditions the political barriers are effective and 

under what conditions they can be overcome.  

The explanations of Bachrach and Baratz (1970) for the existence and 

functioning of political barriers are mainly power, values and procedures. They contend 

that powerful actors, a society’s political culture or legal procedures could prevent that 

certain issues enter the political agenda or other stages of the political process. There is 

no doubt that power is important in politics, but when actors use their power, it does not 
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explain why they use it. Power is not so much a goal in itself, but rather a means and 

ability of an actor to change the behaviour of others in accordance with its own goals 

(e.g. Dahl, 1961). Political culture and legal procedures, on the other hand, are such 

explanations and they have also proven to be relevant potential barriers from an 

empirical point of view (e.g. Outshoorn, 1986). The same can be said for additional 

factors mentioned by Bachrach and Baratz (1970) as possible explanations for the 

political barriers, such as interests, perceptions and incomplete information (e.g. 

Crenson, 1971). However, the theoretical basis from which all of the aforementioned 

explanations originate, remains largely unelaborated (Van de Graaf and Hoppe, 1996; 

Koppenjan et al., 1987). To provide such an elaboration, we will link the political 

barrier model with institutional lock-in theory from neo-institutional economics. This 

theory presents a coherent evolutionary framework which allows us to define more 

precisely why and when political barriers are (in)effective. It is more suited for our 

research than other theories, because it takes the existence of a superior alternative (in 

our case permit trading) as starting point of the analysis.  

 

2.3 Institutional Lock-In Theory 

 

Institutional lock-in theory, as developed in this chapter, gives us more insight into why 

and when a political barrier occurs. Over the last years scientific attention for the lock-

in concept has grown in evolutionary and institutional economics, law and economics, 

political science as well as new economic history (Woerdman et al., forthcoming (b); 

Woerdman, 2001b; Field, 2000; Pierson, 2000; Langlois, 1994; Witt, 1994). Lock-in 

theory originally stems from the (economic) literature on technological change. 

Whereas the traditional models in this particular field of science predict that an optimal 

design will win, lock-in theorists identify path-dependent developments and positive 

feedbacks to explain why in practice often a sub-optimal technology is implemented and 

used for some period (either or not with small, incremental changes). A famous example 

is the study by David (1985) who argued that the QWERTY arrangement of keys on 

typewriters is sub-optimal compared to its alternatives (such as the allegedly more 

efficient DHIATENSOR keyboard by Dvorak) and explained its historical dominance 
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and survival on the basis of several factors (such as learning effects and consumer 

expectations), as will be discussed below.  

When Arthur (1989) refined David’s concepts to study economic change, North 

(1990) came up with the idea to apply the lock-in concept to explain (a lack of) 

institutional change. This is thought to have, for instance, ‘great potential relevance for 

the study of legal structures and institutions’ (Field, 2000: 747). However, it is not an 

easy task as ‘(…) institutional change (…) is more complex [than technological change] 

because of the key role of political organizations in the process’ (North, 1991: 109). 

Since North’s publication of 1990, some have considered the possibility of social lock-

in (e.g. Windrum, 1999) or institutional lock-in (e.g. Unruh, 2000), but only or mainly 

to the extent that they strengthen a particular technological lock-in. Pierson (2000) is an 

important exception.  

Like Pierson (2000), we drop the link with technologies and follow North’s 

suggestion by applying Arthur’s lock-in framework directly to institutional change and 

policy-making. Unlike Pierson (2000), we will (a) establish a link between the political 

barrier model and lock-in theory, (b) make explicit the nature of the analogies made, (c) 

define, elaborate and analytically separate the key concepts of the theory and (d) 

systematically work out the conditions for both institutional continuity and change. This 

also results in an elaboration and reorientation of the concept of incrementalism as 

desired by several authors (e.g. Weiss and Woodhouse, 1992). Working out an 

institutional lock-in theory is deemed important in itself by many authors in the field of 

path dependence (e.g. Magnusson and Ottosson, 1997: 9) as well as testing this theory 

empirically (Liebowitz and Margolis, 1995: 224). It will be shown that this can not be 

done without making some changes to and elaborations of the original framework.  

A lock-in can be defined as the dominance of a sub-optimal situation in the 

presence of a superior alternative. Optimality is defined in terms of efficiency and/or 

effectiveness. An institution can be defined as the humanly devised constraints that 

shape human interaction or, less formally, the rules of the game in society (North, 

1990). Institutions can be informal, such as values, or formal, such as legal rules. 

Cultural constraints emerge, whereas legal constraints are designed, imposed and 

enforced by the government that holds the legitimate monopoly of force within a certain 

territory (cf. Weber, 1976; North, 1990; Kasper and Streit, 1998). We will focus our 
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analysis on formal institutions and consider informal institutions in so far they have an 

impact on formal institutional change.  

 An institutional arrangement refers to legally embedded regulations in the form 

of policy instruments to achieve certain policy targets, such as an environmental policy 

instrument to achieve an environmental target by constraining polluting behaviour.1 An 

institutional lock-in then refers to the dominance of a sub-optimal institutional 

arrangement, such as a (set of) inefficient and/or ineffective policy instrument(s), in the 

presence of a superior institutional arrangement. In the context of the political barrier 

model, an institutional arrangement is thought to be dominant when it is (formally 

adopted and) effectively implemented, while its alternative is not.  

 Path dependency analysis is becoming increasingly popular in the literature on 

institutional evolution (Nelson and Sampat, 2001: 37) and political change (Pierson, 

2000: 251; 256). David (1994) and Arthur (1989) both emphasize the importance of 

(small) historical events to explain the path dependence and lock-in of a sub-optimal 

situation. The term path dependence refers to the impact on present situations of a 

certain historical path of choices. Its self-reinforcing dynamic has the character of a 

branching process in which the scope for reversing previous choices tends to narrow 

sequentially as the development proceeds. Although these authors argue that ‘history 

matters’, Windrum (1999) criticizes some of their exercises for being rather ahistorical 

in nature. Expounding path dependence is not so much a euphemism for historical 

research, but rather refers to the impact of events in a historical context which is 

characterized by the following lock-in conditions. 

 

2.4 Political Barriers: Conditions for Institutional ‘Lock-In’ 

 

A ‘lock-in’ refers to the dominance of a sub-optimal (inefficient and/or ineffective) 

situation in the presence of a superior alternative. Arthur (1994) and North (1990) have 

                                                 
1 This definition of institutional arrangements is different from the definition offered by North and 
Thomas (1973) who describe them as organizations and social practices, while they use the term 
institutional environment to refer to laws and regulations, among other things. The term institutional 
environment to refer to legal constraints makes sense if the firm is the unit of analysis, as for instance in 
Williamson (1975), but not if the focal point is the government that arranges and enforces these 
constraints itself (see also Nooteboom (2000: 93) and Groenewegen (1996: 9)).   
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specified three general and necessary conditions for a technological or economic lock-in 

to occur, namely the presence of: 

• a superior alternative; 

• an imperfect market; 

• self-reinforcing mechanisms.   

 

We will translate these conditions to an institutional framework on the basis of the 

analogy concept. Using this meta concept to compare and build a bridge between 

technological, economic and institutional path dependence is common, albeit somewhat  

 
Table 2.1 Analogies between techno-economic and institutional lock-in theory 

 

Techno-economic lock-in theory Analogy Institutional lock-in theory 

 

Superior alternative Complete Superior alternative 

Imperfect market Incomplete Incomplete information 

Self-reinforcing mechanisms: 

 

Neo-institutional economics 

- Set-up costs 

- Increasing returns 

- Coordination effects 

- Learning effects 

- Adaptive expectations 

 

Law/economics & political science 

- Legal framework 

- Culture 

- Vested interests 

- Perceptions 

- Problem-solving capacity 

 

 
                

Complete 

Incomplete 

Complete 

Complete 

Complete 

 
                

Complete 

Complete 

Complete 

Complete 

Complete 

Self-reinforcing mechanisms: 

 

Neo-institutional economics 

- Set-up (sunk and switching) costs

- Decreasing administration costs 

- Coordination effects 

- Learning effects 

- Adaptive expectations 

 

Law/economics & political science 

- Legal framework 

- Culture 

- Vested interests 

- Perceptions 

- Problem-solving capacity 

 

 

 65



Chapter 2   Political Barrier Model and Institutional Lock-In Theory 

hidden and usually not brought to the fore, in the literature (e.g. North, 1990: 93; 

Arthur, 1994: 111; David, 1994: 218; Wortman, 1995: 1386). Liebowitz and Margolis 

(2000: 983) implicitly make a distinction between complete and incomplete analogies. 

Unlike Pierson (2000), we will make this distinction explicit.  

We consider an analogy to be complete if a certain condition is present both in 

the techno-economic context and in the institutional context, also if its functioning or 

effects differ. An analogy is incomplete if this condition is only present in one context 

and not in the other, also if its functioning or effects are similar. Moreover, one analogy 

should be clearly separated from the other. When two conditions are analogous, while 

the settings in which they take place are not, we still talk of a complete analogy. The 

complete and incomplete analogies between techno-economic and institutional lock-in 

theory will be discussed in the subsections hereafter and are portrayed in Table 2.1. 

 

2.4.1 The superior alternative, imperfect markets and incomplete information 

 

The first condition for a technological or economic lock-in is the existence of a superior 

alternative where a sub-optimal situation dominates (Arthur, 1994; David, 1985). This 

condition can be easily translated to an institutional context. Although there is a 

complete analogy, it has to be specified. We only speak of an institutional lock-in when 

there is a dominant and sub-optimal institutional arrangement, while a superior 

alternative exists which is not adopted and implemented. The superior alternative is 

more efficient and/or more effective than the dominant one. A superior alternative is 

said to ‘exist’ in two cases. Firstly, the alternative may be present in theory. In that case, 

(a subgroup of) the scientific community has developed a superior alternative which is, 

however, not (yet) adopted and implemented. Secondly, this innovation may already 

have been adopted and implemented in a particular technological, economic or 

institutional setting, but not in the setting under consideration. In that case, the 

alternative is used in another policy area and/or in another country.  

 The second condition for a technological or economic lock-in is the existence of 

an imperfect market (Arthur, 1994). In a perfect market, market forces ensure that the 

most efficient technology will be adopted. However, a lock-in can occur if the market is 

not perfect, mainly due to (1) the existence of monopolies or (2) high degrees of 
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knowledge gaps and uncertainty. When this condition is translated to an institutional 

context, an incomplete analogy emerges between competing technologies and 

competing institutional arrangements. We will show this below, first by taking a closer 

look at monopolies in markets and then by considering incomplete information.  

What about monopolies causing a lock-in? On the one hand, there is a market 

analogy, because different policy instruments with different characteristics compete 

with each other to become selected as government policy by means of an official 

decision. On the other hand, the market analogy is incomplete, because institutional 

arrangements, such as policy instruments, are (unlike products) not bought and sold on a 

market against a price. Rather, formal institutions are decided upon and imposed by the 

government. The government is not a genuine buyer and the seller is unidentifiable in 

this analogy.  

However, if the latter perspective is reversed, the government can be seen as a 

monopolist. If society is seen as a ‘buyer’ or ‘consumer’ of rules from the government, 

they procure them – by definition – from the only authoritative supplier of policy 

instruments on a national level. Whereas a perfect market would be desirable from an 

economic perspective to prevent a technological lock-in, it would not be desirable from 

a collective action and policy effectiveness perspective to have, within one nation and at 

the same time, several competing ‘governments’ among which regulated entities (such 

as firms) can choose the most favorable one. The government not only is, but also 

should be the monopolist of imposing and enforcing formal rules.  

Although the market analogy is incomplete, it is not entirely absent: the fact that 

the government is a monopolist still means that it does not have strong incentives to 

make a switch to different ‘products’, namely different rules. Moreover, this incentive is 

stronger, making the analogy more complete, in an international context where firms 

that are exposed to international competition can, at least in theory, move abroad to 

avoid unfavorable regulation. This gives rise to some form of competition among 

government rules internationally, but in practice firms ‘vote with their feet’ only to a 

limited extent with respect to environmental regulation (e.g. Van den Bergh and Van 

Beers, 1997).  

And what about limited knowledge and uncertainty causing a lock-in? They play 

a similar role in a techno-economic and institutional context. The superior alternative 
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must not only exist (either in theory or in some other concrete setting), but it must also 

be known by those who choose. It is possible to distinguish three cases: (1) the superior 

alternative does not exist, (2) it exists but it is not or hardly known among those who 

choose or (3) it exists and it is fully or largely known by those who choose. In a similar 

way, Liebowitz and Margolis (2000) make a distinction between three degrees of path 

dependence.  

In the case of first degree path dependence there is no error: the outcome is 

optimal. There is no lock-in, because the best alternative is chosen and a superior 

alternative does not exist. In the case of second degree path dependence there is an 

error: actors think they choose the optimal path, but the outcome turns out to be sub-

optimal. This happens when the superior alternative exists but is not or hardly known by 

those who choose at the moment the decision was made. This does not preclude, as 

explained above, that (some) scientists or, for instance, decision-makers in other 

countries are already familiar with the innovative option. The latter are in a position to 

refer to the sub-optimal situation as locked-in. In the case of third degree path 

dependence there is a remediable error: the outcome is sub-optimal, while those who 

made the choice had sufficient information about the existence of a superior alternative. 

It is not appropriate to call this error ‘avoidable’ as Liebowitz and Margolis (2000: 986) 

do, precisely because the erroneous outcome turned out to be unavoidable on the path 

chosen. Rather, in the words of Williamson (1993), the outcome is ‘remediable’, 

because the outcome could be changed for the better based on the known existence of a 

superior alternative.  

For third degree path dependence, the superior alternative (say alternative B) 

must be known by those who choose. In an institutional context, those who must know 

of its existence are the decision-makers. In a democratic society, all or the majority of 

decision-makers must know(s) of its existence. Liebowitz and Margolis (1995) are not 

entirely consistent in this matter. For third degree path dependence, they first argue that 

the information could be known by those who decide as ‘the existence of this 

information is crucial’ (p. 215) and ‘some agent(s) in the economy have, or could 

obtain, the information’ (p. 216). Then they argue that the information must be known, 

writing that ‘it is necessary that someone in the economy knows that B is better’ (p. 

217). The latter point is crucial, because if this information (exists but) is not known by 
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at least some of the actor(s) involved when the decision is made, there is a second 

degree path dependence according to their own definitions (e.g. Liebowitz and 

Margolis, 1995: 211). The latter kind of path dependence also occurs when the 

information is not widespread, so that it is known with too little (say, a minority of) 

decision-makers.  

The next question is how much decision-makers must know about the superior 

alternative. Lock-in by means of second degree path dependence may not only occur 

because information about a superior alternative is unknown by those who decide, but 

also because this information is incomplete (Magnusson and Ottosson, 1997: 3). This is 

the case when they do not understand its characteristics or because they are (very) 

uncertain about its implications. Generally speaking, this may occur when there is not 

enough or not good enough information about the superior alternative. In particular, the 

information may be scarce, underdeveloped or subjectively coloured by the interests, 

values and perceptions of those who disseminate it. Because developing, gathering and 

absorbing information is a continuous process, a lock-in may (but need not) gradually 

shift from second degree to third degree path dependence.  

‘Since information is always imperfect (…)’ (Liebowitz and Margolis, 2000: 

985) and decision-makers operate under bounded rationality (Simon, 1997), information 

does not have to be perfect, but sufficient for third degree path dependence (Liebowitz 

and Margolis, 1995: 208). This kind of path dependence occurs when most decision-

makers do not choose a superior alternative, while they know of its existence, largely 

understand its characteristics and perceive its uncertainty to be more or less acceptable. 

In that case, which attracts most scientific attention because it challenges neo-classical 

public choice analysis, absent or incomplete information alone can not explain a lock-in. 

Such an explanation is then offered by the functioning and impact of self-reinforcing 

mechanisms, which will be discussed in the next subsection.  

 

2.4.2 Self-reinforcing mechanisms, positive feedbacks and set-up costs 

 

The third condition for a technological or economic lock-in is the existence of self-

reinforcing mechanisms (Arthur: 1994). Arthur (1994: 112) explains that self-

reinforcing mechanisms are usually variants of or derive from:  
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1. large set-up costs; 

2. increasing returns; 

3. coordination effects; 

4. learning effects; 

5. adaptive expectations. 

 

According to Arthur (1994: 27), increasing returns is a necessary condition for path 

dependence and lock-in. Arthur (1994: 112) does not treat increasing returns separately 

from large set-up costs, arguing that large set-up costs are a major cause of increasing 

returns contributing to a lock-in situation. Nevertheless, we have mentioned increasing 

returns separately, because the analogy between a techno-economic and institutional 

lock-in is complete with respect to set-up costs, although it has to be elaborated, but 

incomplete with respect to increasing returns. We now turn to set-up costs as the first 

source of self-reinforcement (Arthur, 1994).  

Set-up costs can be seen as the costs involved in establishing or changing an 

institutional arrangement. This may include the creation or alteration of property (or 

user) rights. Examples of set-up costs from the perspective of government and 

administration in the field of policy preparation are the costs of gathering and 

processing information, the costs of developing the required legal framework, the costs 

of (re)allocating property (or user) rights, and the costs of dealing with lobbying efforts. 

In general, these costs rise as complexity increases. Whereas Pierson (2000: 251; 259) 

describes switching costs as ‘the costs of switching from one alternative to another’ and 

treats sunk costs in a footnote, we start by subdividing set-up costs into sunk costs and 

switching costs. Our definitions are as follows. Sunk costs are the set-up costs (made in 

the past) of the dominant institutional arrangement. Switching costs are the set-up costs 

(to be made) of the superior institutional arrangement. Set-up costs are a form of 

transaction costs from a neo-institutional economic perspective. Transaction costs occur 

when property (or user) rights are transferred between parties in a market according to 

neo-classical economics, but transaction costs also occur in a broader sense when such 

rights are created (or protected) through political, administrative or judicial decisions 

according to neo-institutional economics (Allen, 2000). This reflects the idea that ‘(…) 

property rights themselves are costly (sometimes too costly) to impose (…)’ (Cole, 
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2000: 306) and that ‘(…) abandoning a previously chosen path is not likely to occur 

without costs’ (Magnusson and Ottosson, 1997: 2-3).  

In a technological or economic context, Arthur (1994: 112) only considers the 

impact of sunk costs when he writes that set-up costs give the advantage of falling unit 

costs to increased output, as will be further explained later on. They are one of the 

factors which ‘(...) “groove” out an advantage that the system finds it hard to escape 

from’ (Arthur, 1994: 115). He defines set-up costs as sunk costs which are fixed costs 

made in the past to establish the dominant design. Apart from some exceptions (e.g. 

Mariňoso, 2001), it seems that the literature on technological and economic lock-in 

situations indeed tends to focus on sunk costs (e.g. Arthur, 1994: 112; Kemp, 1995: 268; 

Pitelis, 1993: 10). The point here, however, to cite one of the founding fathers of 

economics, is that ‘(...) bygones are for ever bygones (...)’ (Jevons, 1871: 159). Sunk 

costs do not play a role when it comes to the decision whether or not to continue the 

existing situation: they are not included in the costs to be taken into account when 

planning and deciding on the next move. For this reason, Pierson (2000: 259) argues 

that the ‘(…) sunk costs (…) terminology is unfortunate [because the] whole point of 

path dependence, however, is that these previous choices often are relevant to current 

action’. We agree with this description of path dependence, but we disagree that this 

description would undermine the use of the sunk costs terminology. The point of sunk 

costs is namely that, from the perspective of set-up costs, continuation of the status quo 

is for free. Choosing for a new design and introducing it is not costless. We already 

referred to these set-up costs of the new situation as switching costs.  

Nevertheless, although some authors in the field of institutional change do and 

some do not consider the impact of sunk costs of the existing institution in causing a 

lock-in, they are correct to place more emphasis on the self-reinforcing effect of 

switching costs, like Pierson (2000: 259) does, precisely because the level of sunk costs, 

that were made in the past, is irrelevant for the decision today whether or not to 

continue the established policy and do not have to be made, now or in the future, when 

switching to a superior institutional arrangement.2 Continuation of the dominant 

                                                 
2 Switching costs can also be labelled as transition costs, path abandonment costs or implementation costs 
(cf. Banuri et al., 2001; Liebowitz and Margolis, 1995). Transformation costs would not be a suitable 
label, because North (1990) uses this term to define production costs (the costs of transforming the 
physical attributes of a good in the production process) and does not apply it at the level of institutional 
change.   
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institutional arrangement with sunk costs is for free (e.g. Groenewegen and Vromen, 

1997: 48; David, 1994: 215) and there are switching costs associated with the path of 

establishing the superior alternative (e.g. Liebowitz and Margolis, 1995: 209; Wortman, 

1995: 1394). Of course, continuing the existing institutional arrangement by extending 

it (for instance with additional policy elements or target groups) is not costless either, 

but these costs are (much) lower than the costs of switching to a new institutional 

arrangement by establishing it from scratch.  

The definitions given above not only make clear that the costs which have been 

made in the past to set up the dominant institutional arrangement are sunk costs, but also 

that the costs which have to be made to set up the superior institutional arrangement are 

switching costs. Set-up costs (sunk costs and switching costs) are difficult to quantify 

(and could even be unknown), in particular if there is uncertainty, which makes it more 

complicated and less straightforward to perform a neo-classical analysis (Magnusson 

and Ottosson, 1997: 3). Switching costs may be even more difficult to measure than 

sunk costs, because the latter have already been made contrary to the former. Imperfect 

knowledge about switching costs also implies that decision-makers will act upon their 

perception of such costs (e.g. Simon, 1997). Costs are subjective and (perceived) costs 

must be discovered (e.g. Rizzo, 1994). Contrary to Liebowitz and Margolis (2000), who 

define a lock-in for situations where switching costs are not high, we regard upon 

switching costs as one of the essential factors (as we will clarify below) to explain the 

lock-in of institutional arrangements.  

Although the IPCC only treats sunk costs in the context of technological (and 

not political) barriers (Banuri et al., 2001: 46), it does recognize the importance of 

switching costs of climate change policies in general by labelling them as 

implementation costs, which include the costs of changes in existing rules and 

regulations (Banuri et al., 2001: 52). The IPCC acknowledges that these costs are not 

fully covered in conventional cost analyses, because they are ‘(…) different to those 

costs conventionally considered as transaction costs’ (Banuri et al., 2001: 52). Due to 

the costs of switching to the superior institutional arrangement and the relatively low 

annual costs of running the dominant institutional arrangement, it is easier to build 

policy upon the former than introducing the latter. This explains that ‘(…) new 

“economic” instruments are often based on existing legal instruments (…)’ (Bressers 
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and Huitema, 1999: 180) and that ‘(…) institutional change is overwhelmingly 

incremental’ (North, 1990: 89). In a similar fashion, it clarifies why new institutional 

arrangements exhibit a high degree of parallelism to the old arrangements as contended 

by the so-called ‘parallel institutionalization hypothesis’ (e.g. Ruiter, 2000: 26).  

An institutional arrangement is superior if it is more efficient and/or more 

effective in achieving a certain policy target than the dominant institutional 

arrangement. By definition, it is more efficient, but it may also be more effective. When 

both are equally effective, set-up costs are needed to explain a (third degree) lock-in. 

When the efficient alternative is also more effective, there is an additional incentive to 

leave the existing policy, but when this does not occur, there are large switching costs 

that prevent a break-out. Consequently, when the superior alternative is also more 

effective, it is still necessary to analyze the role of set-up costs.  

Why and when do set-up costs, in the form of sunk costs and switching costs, 

contribute to a lock-in situation? A necessary condition is that set-up costs are ‘large’, 

as Arthur (1994: 112) requires. If there were no institutional arrangement in place, a 

rational government would choose the superior institutional arrangement. However, if 

an institutional arrangement already exists, as path dependency analysis acknowledges, 

the government will continue to use it when the perceived costs of switching to a 

superior alternative are so high that they outweigh the efficiency gains of making such a 

switch. In that case these costs form a barrier to adopt and implement the superior 

institutional arrangement. This can be explained in some more detail on the basis of 

Figure 2.2.  

Figure 2.2 must be read as follows. This figure acknowledges that an instititional 

arrangement is already in place. If no institutional arrangement would be in place yet, 

the government would choose for the arrangement with lowest total costs. Neo-classical 

economic analysis does not consider the role of set-up costs and would then only look at 

the efficiency gains to be made with respect to running costs, whereas an institutional 

economic analysis would also compare the switching costs of both alternatives. 

However, if an instititional arrangement is already in place, which is the situation in 

Figure 2.2, continuation of this dominant arrangement involves the annual costs of 

running it (denoted as a). These costs decline over the years (denoted as z), for instance 

as a result of learning – as will be explained later on. In a path-dependent setting, there  
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Figure 2.2 Institutional lock-in due to switching costs 
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are always sunk costs (denoted as b), but their level is irrelevant for the decision today 

whether or not to continue the arrangement (portrayed as a cross through line b), 

because these costs were made in the past and do not have to be made now or in the 

future when switching to a superior institutional arrangement. By definition, such a 

switch is called superior because it would imply efficiency gains (denoted as c) in 

running the arrangement, and thus lower running costs (denoted as d) compared to the 

running costs of the existing arrangement (which were denoted as a). However, 

switching to a superior institutional arrangement would also involve switching costs 

(denoted as e). Switching costs (contrary to sunk costs) are relevant for the decision 

today whether or not to continue the existing arrangement, because the set-up costs for 

the superior institutional arrangement still have to be made. In sum: an institutional 

lock-in occurs if switching costs are perceived to be large, that is if d + e > a.  

Although ‘(…) switching costs (…) could lock consumers into a product (…)’ 

(Weiss and Anderson, 1992: 4), some authors in the field of technological or economic 

change (contrary to institutional change) suggest that sunk costs can in fact generate a 
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lock-in (e.g. Balmann et al., 1996: 160). However, Arthur (1994) and David (1985) 

argue that sunk costs alone can not be sufficient for a lock-in. Whereas the transaction 

cost literature (e.g. Dixit, 1996) focuses on the mere presence and level of set-up costs, 

Arthur (1994) goes one step further and explains their effect on the basis of increasing 

returns, also referred to as scale economies (the second source of self-reinforcement). 

Increasing returns imply a decline in unit production costs as fixed costs are spread over 

an increasing production volume (Mansfield, 1988). In Arthur’s model, increasing 

returns are necessary to cause a lock-in: ‘Under increasing returns, by contrast, the 

process becomes path-dependent’ (Arthur, 1994: 27). In David’s story, ‘the overall user 

costs of a typewriting system based upon QWERTY (...) would tend to decrease as it 

gained in acceptance relative to other systems’ (David, 1985: 335).  

Although Pierson (2000: 257) is correct to write that one has to take into account 

the differences between economics and politics when copying economic theory to 

political science, he has insufficiently taken into account these differences when 

applying the increasing returns concept to study institutional change. After making a 

case against broad definitions and concept stretching, Pierson (2000: 252) claims to use 

a narrow definition of path dependence by defining it in terms of increasing returns, but 

we will demonstrate, first, that he actually uses a broad definition of the increasing 

returns concept itself, for instance when he refers to ‘increasing returns arguments’ (p. 

252) or ‘increasing returns tendencies’ (p. 262), and second, that he tends to lump this 

concept together with other concepts, for instance when he claims that ‘(…) “increasing 

returns” (…) could also be described as self-reinforcing or positive feedback processes’ 

(p. 251).  

QWERTY is different from politics because, to put it in plain words, institutions 

are not typewriters. Increasing returns is about production quantities, but in an 

institutional context, unit production costs (for instance the costs of policy 

implementation) are more difficult to identify and quantify. A clear and measurable 

interpretation is to translate ‘production’ as regulation or policy and to translate 

‘production costs’ as administration costs. These costs can be subdivided into set-up 

costs and running costs: the former are the fixed costs of setting up an institutional 

arrangement, the latter are the costs of continuing it. The analogy between a techno-

economic and institutional lock-in is incomplete because average administration costs 
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do not decline if more regulation or more policy is developed. What matters in the 

analogy is that the differential administration costs decrease if the scale of application 

for a given institutional arrangement, such as a policy instrument, is widened.3 The costs 

of extending an institutional arrangement are lower than establishing it from scratch. 

Average administration costs also become lower as knowledge and experience increase. 

In other words: an institutional lock-in is not explained by increasing returns, but can be 

strengthened by network externalities and learning effects which lead to lower 

(differential and average) administration costs. Such self-reinforcing mechanisms do not 

arise because of increasing returns, as alleged by North (1990: 95, 103) and Pierson 

(2000), but because they generate positive feedbacks which lower the running costs (as 

opposed to the set-up costs) of the dominant arrangement (denoted as z in Figure 2.2), 

as will be demonstrated below.  

Positive network externalities or coordination advantages with respect to the 

dominant sub-optimal arrangement are the third source of self-reinforcement (Arthur, 

1994). Just as Katz and Shapiro (1985: 425) argue that network externalities give rise to 

increasing returns in an economic setting, we argue that these externalities give rise to 

decreasing differential administration costs in an institutional setting. Network or 

coordination benefits can be achieved on the basis of institutional scale enlargement. 

Scale advantages are created by the regulator (supply), which entail network benefits for 

the regulated entities (demand). There are two types of such an ‘increase in institutional 

scale’: a horizontal and vertical one, as shown in Figure 2.3. 

The differential administration costs of an institutional arrangement – e.g. a (set 

of) policy instrument(s) – decrease when its application is extended to more policy (sub-

)areas or to a larger target group. For instance, when an environmental policy 

instrument is applied to more types or sources of pollution, the differential (‘marginal’) 

administration costs of an additional set of regulated units tend to decrease. This 

broadening can be pictured as a horizontal scale enlargement. These administration 

costs also decrease when the application of an institutional arrangement is an extension 

and not a replacement of the dominant design. For instance, when a new environmental  

 

                                                 
3 Marginal administration costs concern the addition of an extra (small) unit. Differential, or additional, 
administration costs concern the addition of an extra (larger) set of units.  
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Figure 2.3 Institutional scale enlargement 
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policy instrument uses elements of an existing instrument, the differential 

administration costs of the former are likely to be lower than those of adding a policy  

instrument which would replace the existing instrument(s). Changing the existing 

arrangements by placing a new element on top of it can be pictured as a vertical scale 

enlargement. Making small changes is not costless, but less costly than making large 

changes. It is easier to improve than to remove the dominant institution, because 

incremental adjustments (for instance to enhance cost-effectiveness) can make use of 

decreasing differential and average administration costs and avoid the costs of switching 

to the superior institution. 

Despite the analogy, positive network externalities work differently in a 

technological or economic context. Coordination effects are advantages to cooperation 
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with other economic agents taking ‘similar action’ (Arthur, 1994: 112). In the example 

by David (1985), everybody trains on the (sub-optimal) QWERTY keyboard because 

QWERTY machines are easy to find and QWERTY machines are easy to find because 

everybody trains on the QWERTY keyboard. Such coordination advantages increase the 

value of the product for a user. However, in an institutional context, the perspective 

shifts from consumers and producers to regulator and regulated entities. Here, the 

incomplete market analogy shines through. It could be argued that, contrary to 

consumers and producers, there can be no ‘similar action’ between the regulator and the 

regulated entities in the sense of mutually coordinating their production and 

consumption choices, because the former has the authority to impose its ‘product’ 

(regulation) unilaterally on the latter. The regulated entities can not take ‘similar action’ 

in the institutional sense of being legally allowed to choose which national regulations 

they prefer to obey: they simply have to (although they can try to alter them by means 

of voting and lobbying).  

Nevertheless, rather than emerging unintentionally, as we have seen, positive 

network externalities can be created intentionally from the side of the government, 

namely by imposing the instrument on more entities or by improving its design. 

Moreover, the government can create a coordination advantage by making sure that the 

same and transparent type or set of policy instruments is imposed on and used by the 

regulated entities. If property (or user) rights subsumed under these instruments are 

tradeable (which is the focus of our study), this also results in lower transaction costs in 

the neo-classical sense for the users, such as lower search costs and lower costs of 

exchanging information. The more entities (within a fixed set of entities) are subject to a 

particular flexible instrument, the larger the scope for cost reductions becomes and the 

easier it is for them to communicate and trade with each other when they use similar 

emission reduction entitlements. 

 The fourth source of self-reinforcement are learning effects (Arthur, 1994). Such 

advantages could accrue to the superior arrangement once established, but its 

establishment is made more difficult precisely because people benefit from learning and 

experience with the dominant sub-optimal arrangement. Specialized skills and 

knowledge accumulate through production and market development. In a technological 

or economic setting, learning effects improve products or lower their (variable) costs as 
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their prevalence increases. A similar effect is obtained in an institutional setting, where 

learning effects improve the policy performance of the administration (for instance with 

respect to enforcement) or lower its running costs (for instance with respect to 

monitoring, like filling in forms or exchanging information). The analogy between a 

techo-economic and institutional lock-in with respect to learning effects is complete: 

what is learned is different in both settings, but their cost decreasing and self-reinforcing 

effect is similar. When people gain experience with the dominant (product or) 

institutional arrangement, they learn to work faster with its (production technologies or) 

rules. This ‘learning-by-doing’ lowers average (production or) administration costs and 

reinforces the use of this sub-optimal (product or) institutional arrangement. Learning is 

path dependent and the early success of lowering running costs, both for the regulator 

and the regulated entities, contributes to the lock-in situation.  

The fifth source of self-reinforcement mentioned by Arthur (1994) are adaptive 

expectations. This means that increased prevalence on the market enhances beliefs of 

further prevalence. In a technological or economic context, the expectation of 

consumers that a product will have a large share of the market (re)directs demand and 

induces producers to put large quantities of this particular product on the market, which 

(in its turn) fulfills the original expectations. Increasing adoption then reduces 

uncertainty and makes consumers and producers more confident about the product’s 

performance and permanence. The analogy is complete in an institutional context, 

where the pervasive use of a particular institutional arrangement enhances the 

expectation of both regulator and regulated entities that it will be applied in the future 

without fundamental changes. These expectations reinforce a policy’s permanence and 

become a ‘self-fulfilling prophecy’ (Wortman, 1995: 1391) when they guide the 

behaviour of these actors in the political process and prevent them from proposing such 

fundamental changes. Expectations are not an independent explanatory factor, but have 

a strengthening (or weakening) effect on positive network externalities (Katz and 

Shapiro, 1985): a lock-in can be ‘(…) magnified by expectations (…)’ (David, 1985: 

335). In a technological or economic context, consumers are only willing to buy the 

product if there are advantages of belonging to a prevalent product’s network of users in 

the first place (Arthur, 1994: 114). In an institutional context of positive network 

externalities, apart from the incomplete market analogy between consumers and 
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regulated entities as discussed before, expectations of a regulation’s permanence can, 

for instance, lead the regulator to impose a policy instrument on more entities and can 

induce the regulated entities to lobby for incremental (instead of fundamental) 

improvements.  

 Where Arthur (1994) systematically analyzes economic self-reinforcing 

mechanisms in a neo-institutional economic framework, North (1990), Kemp (1995) 

and Windrum (1999) implicitly extend the analysis to law and economics and political 

science by explicitly considering, albeit in a less systematic and integrated fashion, the 

potential self-reinforcing impact of: 

6. legal framework; 

7. culture; 

8. vested interests;  

9. perceptions; 

10. problem-solving capacity.  

 

Next to set-up costs, scale economies, network externalities, learning effects and 

expectations, North (1990) and Kemp (1995) recognize (but the latter hardly clarifies) 

the potential self-reinforcing effect of legal frameworks, values, perceptions and vested 

interests for (environmentally) inferior technologies, whereas Windrum (1999) explains 

the role of problem-solving capacity in technological successions. We will explain 

below that, in our theoretical framework on institutional change, legal problems as well 

as cultural resistance and lobbying efforts against the superior alternative add to its 

perceived switching costs. Differences in the perceived problem-solving capacities of 

the (dominant and superior) institutional arrangements precede in the sense that they 

determine the attention the superior arrangement will receive from the government.  

The sixth source of self-reinforcement, counting further from the five 

mechanisms discussed above, is the formal constraint posed by the law (e.g. North, 

1990: 97; Kemp, 1995: 280). A legal barrier arises for the introduction of a superior 

technology when use of the inferior technology is prescribed by law, for instance in the 

form of a technology standard. In a complete analogy, the same problem exists for the 

introduction of a new and superior institutional arrangement, like a policy instrument, 

next to or instead of the existing and dominant (formal) institutional arrangement, 
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because the latter is always embedded in a legal framework, whereas the former is not. 

The law should be obeyed to obtain an effective enforcement of dominant rules. This 

means that, in terms of the lock-in theory, the law is shaped by past decisions and has a 

self-reinforcing effect in the sense that it is meant to maintain the status quo.  

Analogous to the argument of technological compatibility (e.g. Mariňoso, 2001), 

the introduction of a new institutional arrangement must be compatible with existing 

laws and when it is not, it requires a change in design of the new arrangement or a 

change of the law itself. When information is complete, the (in)compatibility can be 

ascertained with certainty, but when knowledge is imperfect, this is a matter of 

approach and perspective. Replacing the dominant institution is likely to be less 

compatible with (and to require larger changes of) existing laws than extending it with 

an additional element.  

Both checking compatibility and changing the law comes at a cost for the 

administration. In our theoretical framework, these are switching costs. These switching 

costs are the administration costs needed (not to monitor and enforce, but) to check 

legal compatibility and to prepare changes in the law when a dominant institution is 

extended or replaced. These preparation costs consist, among other things, of gathering 

information and writing an amendment of the law against the background of dealing 

with lobbying stakeholders. Replacing the dominant institution implies higher switching 

costs than extending it, because fundamental institutional changes are likely to raise 

higher compatibility concerns and demand larger changes of the legal framework than 

incremental ones.  

The seventh source of self-reinforcement are values (cf. Kemp, 1995: 277), also 

referred to in the literature on institutional evolution as informal constraints or a 

society’s cultural inheritance (cf. North, 1990: 104). Culture can be self-reinforcing if 

the dominant values in a society somehow favour the dominant technology and reject 

the superior technology as unethical. In a complete analogy, a cultural barrier arises 

when the dominant values in a society support the dominant sub-optimal institutional 

arrangement and reject the superior alternative as unethical in some way, for instance as 

inequitable. The potential clash between efficiency and equity is a famous one, also in 

the field of climate change policy (e.g. Jepma and Munasinghe, 1998). Efficient 

institutions are not necessarily perceived as equitable.  
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A lock-in is strengthened in the case of a conservative culture, not in the 

absolute sense of being right-wing, but in the relative sense of ‘change-blocking’ values, 

for instance if a majority in society perceives a superior alternative as less equitable than 

the dominant institution. A lock-in is weakened in the opposite case of a progressive 

culture.4 Society in particular refers to those who prepare and make the decisions, such 

as the administration, the government and indirectly the voters, but also to lobbying 

groups who try to influence decision-making. The more of these subgroups of society 

share common values against the superior alternative, the stronger the lock-in is likely 

to be.  

Although values are not costs in themselves, they do pose a switching cost, in 

case of a conservative culture, to the establishment of a new and superior alternative. 

Actors in favour of change have to convince the other subgroups in society that 

adoption of the superior alternative is desirable. The efforts necessary to do so entail 

costs, for instance arising from lobbying, such as making promotion material, 

organizing meetings and starting small-scale experiments. Moreover, cultural change 

takes time, so that these costs are, to some extent, recurring expenses. The stronger the 

cultural resistance, the higher the switching costs will be. If there is no cultural 

resistance as the result of a progressive culture, values are no source of switching costs, 

but rather stimulate a transition. The content or, in a visualisation of the political 

process, the direction of these (‘pushing’ or ‘pulling’) values determines the presence 

and strength of a culture contributing to the lock-in situation.  

 The eighth source of self-reinforcement are vested interests (cf. Kemp, 1995: 

268; Cowan and Hultén, 1996: 65). There is a complete analogy between technologies 

and institutions regarding the role of vested interests. In both systems, there are actors, 

who are interested in maintaining the sub-optimal status quo, or in North’s (1990: 99) 

terminology, with a stake in the existing constraints. In general, the most powerful 

among these actors is the industry which has more financial resources and is better 

organized than the larger and more diffused group of individuals or households to 

defend its economic interests (e.g. Olson, 1965). A difference in comparing a techno-

economic lock-in with an institutional lock-in derives from the incomplete market 

                                                 
4 In an implicit way, also North (1997: 150, 153) acknowledges that there are values which lower 
transaction costs and values which raise such costs.  
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analogy as discussed before, because firms act as producers of technology and as 

‘consumers’ of regulation. Nevertheless, in both cases the industry has a weak incentive 

to adopt the superior alternative if the economic losses for this specific industry are 

perceived to outweigh the economic gains for that group compared to the existing 

situation or compared to other alternatives.  

An example of vested interests in the context of environmental technology is 

that fossil fuel producers do not have an interest in the development of superior 

technologies which are not based on fossil fuels, unless fossil fuels become too 

expensive or depleted (cf. Kemp, 1995: 268). A similar example of vested interests in 

the context of environmental institutions is that fossil fuel producers do not have an 

interest in policy instruments which are optimal for society, but which limit their 

production of fossil fuels. By (continuing their) lobbying in defense of the dominant 

sub-optimal institution, the industry contributes to the switching costs and intensifies the 

lock-in situation.   

The ninth source of self-reinforcement are perceptions (cf. Kemp, 1995: 280). 

Perceptions are neither a necessary nor an independent condition for a lock-in, but 

rather work through all the other self-reinforcing mechanisms. When knowledge is 

imperfect, which is always the case in practice (Liebowitz and Margolis, 2000: 985), 

actors do not so much behave upon objective features, but rather upon subjective 

features of reality. Incomplete information about costs and benefits implies that they 

will act upon perceived costs and benefits (e.g. Simon, 1997), such as perceived 

switching costs and benefits (Wortman, 1995: 1395). From the perspective of economic 

theory, it could be argued that a lock-in is strenghtened when their perception of these 

switching costs is higher and/or when their perception of these benefits is lower than 

predicted by economic models. A lock-in is weakened in the opposite case. Another 

example are the lobbying efforts made by interest groups against a superior alternative 

which are likely to be stronger if they perceive their interests in the dominant sub-

optimal situation to be larger (than before or than some economic theory) et vice versa.  

‘Objective’ theories and data are only one input in the formation of ‘subjective’ 

perceptions; other inputs are, for instance, beliefs and expectations shaped by both 

personal and collective experiences and culture (e.g. North, 1990: 102). Perceptions are 

self-reinforcing when change towards the superior alternative is perceived to be costly 
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and actors behave upon this perception by investing time and resources in maintaining 

or improving the dominant sub-optimal technology or institution. The analogy between 

a techno-economic and institutional lock-in with respect to perceptions is complete and 

they even play a stronger role in the latter, ‘(…) because ideological beliefs influence 

the subjective construction of the models that determine choices’ (North, 1990: 103).    

 The final and tenth source of self-reinforcement can be derived from Windrum 

(1999: 12) and concerns the problem-solving capacity of a dominant sub-optimal 

technology. Self-reinforcement of the latter is obtained if this technological problem-

solving capacity is perceived to be growing or stable. A complete analogy can be made 

with the problem-solving capacity (which public policy analysts usually call 

effectiveness) of an institutional arrangement, like the capacity of a policy instrument to 

achieve a certain policy target. The lock-in of a dominant sub-optimal institutional 

arrangement is strengthened if its problem-solving capacity in the light of this target is 

perceived to be growing or stable. ‘Satisficing’ government representatives and officials 

will then be less receptive to or even indifferent about any alternative arrangements, 

including theoretically superior ones (cf. Simon, 1997). They become more receptive 

for such alternatives when the perceived problem-solving capacity of the dominant 

arrangement is decreasing. By definition, the superior alternative may have, but not 

necessarily has, a higher problem-solving capacity: even if its effectiveness would be 

equal to the dominant arrangement, it would still be superior because of its higher 

efficiency. In our case, the superior alternative of permit trading is both more efficient 

and more effective than all other design variants of the Kyoto Mechanisms.   

Self-reinforcing mechanisms are also subject to mutual reinforcement: ‘(…) 

these factors do not operate independently from each other but are highly correlated’ 

(Kemp, 1995: 268). It was already recognized above that the impact of switching costs 

on an institutional lock-in is strengthened by positive network externalities, for instance. 

Furthermore, it was demonstrated that expectations have an effect on these externalities 

and that the perceived magnitude of the superior alternative’s switching costs is partly 

determined by the perceived gravity of the legal barriers, the content (or: direction) of 

cultural values and the degree of lobbying by vested interests. Arthur (1994) also shows 

that learning is related to increasing returns, or decreasing (differential and average) 

running costs for the administration in our framework, as it may lock-in to sub-optimal 
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actions. The (interactions among the) self-reinforcing mechanisms strengthen the 

political barrier to change. 

 

2.4.3 Necessary and sufficient conditions for an institutional ‘lock-in’ 

 

The ten self-reinforcing mechanisms discussed above are portrayed in Figure 2.4.  

 

Figure 2.4 Institutional lock-in and self-reinforcing mechanisms 
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Placed in the middle of the figure is incomplete information. The first reason for this 

position is that information is never fully perfect, so that perceptions play a crucial role 

in all other elements of the figure. The second reason is that a lock-in may already occur 

when information about the superior alternative is either absent or incomplete as well as 

insufficient to understand its characteristics and consequences. This is necessary and 

sufficient for second degree path dependence. When decision-makers know and largely 

understand the superior alternative, but do not choose it, self-reinforcing mechanisms 

are necessary to explain the lock-in (third degree path dependence). This does not mean 

that when self-reinforcing mechanisms are present, decision-makers must have enough 

information. In an institutional lock-in situation it is also possible that there are self-

reinforcing mechanisms in combination with incomplete and insufficient information. 

Left in the Figure 2.4 is the past, namely the sunk costs of the dominant 

institutional arrangement, and right is a possible better future, namely the higher 

efficiency and/or effectiveness of a superior institutional arrangement. To take the path 

from the dominant to the superior institution, society must ‘climb the hill’ (which is 

more or less visualized as such by going up) and overcome the barrier of switching 

costs caused by legal problems, cultural resistance and vested interests. Going to the 

superior institutional arrangement in Figure 2.4 is not only difficult because society has 

to climb that hill of switching costs, but also because it carries the ‘luggage’ of the past 

in the form of sunk costs and decreasing (differential and average) administration costs. 

Because of its advantages for the dominant arrangement, this luggage is a ‘millstone’ 

hanging around society’s neck from the perspective of the superior alternative and its 

weight becomes heavier as running costs associated with the dominant institution 

decrease further (which is more or less visualized by going down). The latter has an 

incomplete analogy with increasing returns (which is therefore placed between inverted 

commas) and is caused by learning effects and positive network externalities. On the 

right we can see that expectations magnify the positive network externalities and, as 

explained earlier, that perceptions work through all self-reinforcing mechanisms, in 

particular regarding switching costs and benefits. Pictured below, separate from the cost 

considerations, are the problem-solving capacities of the institutional arrangements. If 

this capacity is increasing or stable for the dominant arrangement, decision-makers will 
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not pay much attention to the superior alternative (which has lower running costs and 

may also have a higher problem-solving capacity).  

Insights of the kind that particular factors ‘(…) may well have been quite 

sufficient to guarantee (…) lock in (…)’ (David, 1985: 335) are unsatisfactory because 

they are not precise enough. Although Pierson (2000: 253; 254; 264) acknowledges that 

positive feedback effects and (small) historical events may lead to a lock-in, he does not 

systematically specify the conditions for such a situation to occur. Therefore, an 

important issue is whether it is possible to formulate which conditions are necessary and 

which are sufficient to lock-in a sub-optimal institutional arrangement. In general, it can 

be inferred from Arthur’s theory that the presence of a superior alternative, incomplete 

information and/or self-reinforcing mechanisms are necessary conditions for an 

institutional lock-in. The former two conditions are circled in Figure 2.4. The next 

question is then which self-reinforcing mechanisms, although they may all contribute to 

a lock-in situation (e.g. Kemp, 1995), are necessary and sufficient to cause a (third 

degree) institutional lock-in.  

The ‘hard core’ of these self-reinforcing mechanisms, as visualized in Figure 2.4 

by means of boxes, is formed by the (1) increasing or stable problem-solving capacity 

of the dominant institutional arrangement, its (2) decreasing (differential and average) 

administration costs as well as the (3) switching costs towards the superior institutional 

arrangement. Sunk costs made in the past are placed in a box with dotted lines, because 

they are irrelevant for today’s choice between continuing the existing arrangement or 

switching to a superior one.  

Which of these primary self-reinforcing mechanisms are necessary to cause an 

institutional lock-in? To determine this, it is instructive to consider both Figure 2.4, 

portrayed in this subsection, and Figure 2.2, portrayed in a previous subsection. Firstly, 

an increasing or stable problem-solving capacity of the dominant arrangement is a 

necessary self-reinforcing mechanism, as explained before. Secondly, administration or 

running costs (denoted as a) may have decreased, but they must still be higher than the 

running costs of the superior alternative (denoted as d) in order for the latter to be called 

‘superior’ (in the neo-classical sense without considering set-up costs). Consequently, 

despite their self-reinforcing effect, decreasing (differential and average) administration 

costs are not a necessary condition for an institutional lock-in. Thirdly, because a lock-
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in requires the aforementioned superiority of the alternative in terms of running costs 

(so that d < a), it is necessary that switching costs (denoted as e) make the alternative 

more costly than the existing institution to cause a lock-in and thus prevent the adoption 

and implementation of the superior alternative (d + e > a). The other self-reinforcing 

mechanisms are secondary in the sense that they determine the magnitude of these 

switching and running costs. Therefore, they are placed, without boxes or circles, on the 

lines under and above these costs in Figure 2.4. The magnitude of switching costs 

depends on the size of the legal problems, cultural resistance and defensive lobbying 

efforts. The extent to which the differential and average administration costs decrease, 

and thus the level of the running costs of the existing institution, depends on the size of 

the learning effects and positive network externalities. Perceptions and expectations 

work on a third level by magnifying or reducing the size of the primary and secondary 

mechanisms. Therefore, they are printed in italics and placed on the (right) side in 

Figure 2.4.  

Switching costs must be large for an institutional lock-in (third degree path 

dependence) to occur. Whether it is also sufficient depends on the case. In general, a 

lock-in becomes more likely when there are more self-reinforcing mechanisms at work, 

for instance when not only switching costs are perceived to be large, but also when there 

are substantial network externalities and learning effects that lower the running costs of 

the dominant institutional arrangement. Nevertheless, the costs of switching to a 

superior institutional arrangement, for instance arising from legal problems and cultural 

resistance, are likely to play a crucial role in issues of institutional change, precisely 

because institutions are made up of legal (formal) and cultural (informal) constraints 

(e.g. North, 1990: 68; Magnusson and Ottosson, 1996: 359).  

By considering not only the incremental role of transaction costs, in the form of 

set-up (sunk and switching) costs, but also of positive network externalities and learning 

(e.g. Arthur, 1994), institutional lock-in theory builds upon and goes beyond transaction 

cost theory. Historical evolution is more than just a process of transaction cost 

minimization (Magnusson and Ottosson, 1996: 351). Contrary to the path dependence 

approach, transaction cost economics lacks the dynamics of learning, lacks institutions 

in the form of values and does not explain the survival of sub-optimal institutions 

(Nooteboom, 2000: 105, 112). Because of the positive feedback mechanisms identified 
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above, path dependence is also more than the incremental process of institutional 

evolution (North, 1991: 109). The role of culture and perceptions (for instance in the 

form of perceived switching costs which are difficult or even impossible to quantify) 

can not be analyzed with neo-classical or new institutional economics (Magnusson and 

Ottosson, 1997: 3).  

In sum, the following four conditions are necessary to cause an institutional 

lock-in (taking into account the ‘and/or’-operation) and together they may be sufficient 

to prevent institutional change towards a superior institutional arrangement: 

(a) superior alternative; 

(b) increasing or stable problem-solving capacity;  

(c) incomplete information; and/or 

(d) large switching costs.  

 

To be more precise, conditions (a), (b) and (c) are necessary (and may be sufficient) to 

cause a second degree lock-in, whereas conditions (a), (b) and (d) are necessary (and 

may be sufficient) to cause a third degree lock-in. This not only indicates that conditions 

(a) to (c) can already be sufficient to cause a lock-in (second degree path dependence), 

but also that a lock-in becomes more likely when conditions (a) to (d) are met. The 

‘and/or’-operation must be read as follows: when condition (c) is not met in the sense 

that there is enough information to make an informed choice (third degree path 

dependence), it is necessary (and may be sufficient) that condition (d) is fulfilled 

(together with conditions (a) and (b) of course). In case of an institutional lock-in, it is 

likely that all conditions are met and help to explain the situation.  

In the traditional lock-in literature, which tends to focus on sunk costs and 

increasing returns, a lock-in is impossible to predict because there are multiple 

equilibria (Arthur, 1994: 14). However, when introducing and elaborating perceived set-

up costs, which are particularly relevant in an institutional setting, it is possible to 

predict a lock-in as long as they are perfectly measurable. A lock-in will result when 

current policy, despite its inefficiency, is perceived to be more or less effective and 

when perceived set-up costs are large according to the definitions given above. 

However, the incorporation of incomplete information changes the analysis. When the 

aforementioned perceptions are difficult to measure and information is fragmentary, 
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which is not unlikely, it also becomes difficult to predict a lock-in. Fortunately, it is 

possible to say something about the probability of a lock-in which becomes larger if and 

to the extent that more conditions for a lock-in are fulfilled.5  

Whereas Liebowitz and Margolis (2000: 995) believe that ‘(…) lock-ins are rare 

or nonexistent (…)’, Magnusson and Ottosson (1997: 3) contend the opposite, namely 

that ‘(…) social scientists dealing with applied matters could most certainly list an 

endless number of instances where path dependency also in the third sense might be 

evidenced’. Pierson (2000: 256) is also critical of Liebowitz and Margolis’ claim. 

Although, except for our book, no empirical research has been performed yet by using 

the particular theoretical framework presented above, there are a few case studies in the 

field of institutional change based on the lock-in concept. For instance, considering the 

absence of change from sub-optimal to superior corporation laws, Wortman (1995: 

1392-4) not only finds that positive network externalities and learning benefits, in 

tandem, caused this specific legal lock-in situation, but also acknowledges the potential 

importance of sunk costs and switching costs. A few other examples of case studies can 

be found in the book by Magnusson and Ottosson (1997: 8-9) where several sources of 

lock-in are identified (such as values or ‘ideology’), which are, however, not explicitly 

related to the cost concepts (such as perceived switching costs) mentioned above.  

 

2.5 Political Opportunities: Conditions for Institutional ‘Break-Out’ 

 

The reverse of an institutional ‘lock-in’ is an institutional ‘break-out’, also referred to as 

unlocking lock-in or as exit or escape from lock-in (e.g. Arthur, 1994; Wortman, 1995; 

Windrum, 1999; Gerlagh and Hofkes, 2002). However, perhaps surprisingly, much of 

the lock-in literature (e.g. Arthur, 1994; Liebowitz and Margolis, 2000; Unruh, 2000) is 

characterized by a lack of attention to unlocking lock-in situations. Also Pierson (2000) 

tends to focus on inertia and does not list the conditions for institutional change. In a 

first attempt to fill this gap in the literature, we shall systematically discuss the 

conditions for an institutional break-out hereafter. These define the opportunities to 

                                                 
5 Interestingly, in a chapter on lock-in, Arthur (1994: 14) starts by pointing at the non-predictability of 
outcomes in (lock-in) situations of increasing returns, but in the course of his text he weakens his 
proposition by writing that outcomes are not ‘entirely’ predictable in advance (Arthur, 1994: 25). 
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overcome political barriers. Logic demands that the conditions for break-out mirror the 

lock-in conditions discussed above as long as they can be reversed. If they can not be 

reversed, additional incentives are required as will be demonstrated below.  

 

2.5.1 Information, problem-solving and (ir)reversible self-reinforcement 

 

Firstly, the existence of a (known) superior alternative is the reason to unlock the lock-

in situation. This means that it is not only a necessary condition for an institutional lock-

in, but also for an institutional break-out (e.g. Windrum, 1999: 31). One could argue 

that the necessary condition for a break-out is its reversal, namely the presence of an 

inferior alternative, but this again logically implies the existence of a superior one.  

Secondly, where incomplete information was one of the elements to cause the 

government to make a sub-optimal choice (second degree path dependence), its 

reversal, namely complete information, would lead to the optimal choice. Although 

perfect knowledge and full certainty are impossible to attain in reality (Liebowitz and 

Margolis, 2000: 985), improving the information is likely to contribute to a break-out 

towards the superior institutional arrangement. This can be done by actively reducing 

uncertainty about a potential switch, for instance by providing more and better 

information about the superior alternative or by making this information known with 

more and preferably all decision-makers. This information could be provided externally 

by actors without formal decision-making power, such as interest groups, NGOs or 

research centres, or internally by sub-communities of the decision-makers themselves. 

However, it may be difficult for those gathering and presenting the information to 

provide a perfect, complete and objective outline of the superior alternative. Likewise, it 

may be difficult for those receiving the information to separate its objective elements 

from its (at least partly) subjective and incomplete presentation and interpretation, and 

subsequently, to understand the characteristics and advantages of the superior 

institutional arrangement. How to overcome the barriers posed by the interests, values 

and perceptions, which are likely to colour the information, will be treated later on in 

the context of self-reinforcing mechanisms.   

To make sure that the superior alternative is known and that decision-makers 

and other actors understand its functioning, they must learn, either organized or not, on 
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the basis of information from theoretical studies and/or practical experiences with the 

superior alternative elsewhere (in other geographical or policy areas) or in the form of 

small-scale experiments (e.g. Bressers and Huitema, 1999: 193). In this respect, the 

technological lock-in literature refers to scientific results and, in an incomplete analogy, 

to entrepreneurial activities in niche markets (e.g. Cowan and Hultén, 1996: 65; Kemp, 

1995: 273). The perceived balance of theoretical and practical evidence of studies and 

experiences respectively must be positive and, in itself, the incentive for a break-out 

becomes larger when its perceived benefits increase. These perceived benefits increase, 

not only when new and reliable studies and experiences are conducted which place the 

superior alternative in a (more) positive light, but also when international political 

developments or agreements stimulate its adoption in other countries. If the alternative 

will also be used in other countries, additional benefits may accrue, for instance, from 

positive network externalities between those countries. Via the perception of these 

benefits, science and international politics may contribute to a break-out.   

 Thirdly, where self-reinforcing mechanisms are necessary for an institutional 

lock-in (third degree path dependence), breaking those mechanisms or overcoming them 

by means of additional incentives is required to unlock the lock-in situation. Arthur 

(1994: 118) learns that exit from a sub-optimal situation depends on the source of the 

self-reinforcing mechanisms and on the degree to which they are reversible (or 

transferable). This also means that Liebowitz and Margolis (1995: 205) caricature the 

path dependence literature when they say that part of its claim is the irreversibility of 

lock-in situations. With respect to institutional change, we identified two primary self-

reinforcing mechanisms necessary for a lock-in, namely (1) an increasing or stable 

problem-solving capacity and (2) large switching costs. ‘Any policy aiming at changing 

this state of affairs is faced with the difficult problem of overcoming the forces tending 

to reinforce the status quo’ (Cowan and Gunby, 1996: 540). Are they reversible as well 

as necessary and sufficient for an institutional break-out? The first issue of problem-

solving will be discussed in this subsection, the second issue of switching costs in the 

next.   

 An increasing or stable problem-solving capacity of the dominant institutional 

arrangement, which is a condition for a lock-in, is reversible in the sense that it can be 

decreasing. The problem-solving capacity of existing policy decreases when it becomes 
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less (or ceases to be) effective with a view to a particular policy target. In a 

technological context, it is necessary (but not sufficient) that the problem-solving 

capacity of a technology begins to slow to a standstill or deteriorates for a break-out to 

occur (Windrum, 1999: 13). This is most obvious if there is a crisis in the existing 

technology (Cowan and Hultén, 1996: 65). In a similar fashion, it is necessary for an 

institutional break-out that the perceived effectiveness of the dominant and sub-optimal 

institutional arrangement decreases. This arrangement is inefficient, but as long as it is 

seen as more or less effective, politicians tend to keep using it. When it is also perceived 

to become ineffective, they will start considering alternatives (cf. Simon, 1997). 

Visibility is important in the formation of perceptions (Bressers and Huitema, 1999: 

180). A crisis is most visible, so that a sudden deterioration of effectiveness is more 

likely to attract attention by politicians and the public than a gradual deterioration 

(Nooteboom, 2000: 101).  

 Possibly, a decreasing problem-solving capacity of the dominant institutional 

arrangement has a negative effect on administration costs. This is the case when the 

bureaucracy increases its efforts (either or not forced by politicians) to achieve the 

target or when politicians and officials decide to apply the dominant institutional 

arrangement on less regulated entities or to develop additional policy elements which do 

not make use of the dominant design. Such decisions not only undermine the scale 

advantages and positive network externalities of the dominant design, thereby raising its 

differential administration costs, but also undermine the expectation that this institition 

will be used in the future (recall Figure 2.4). A decreasing problem-solving capacity 

does not affect administration costs when civil servants do not or can not increase their 

efforts and when they (have to) maintain and keep building upon the dominant 

institutional arrangement. This is the case, for instance, when the policy instrument used 

has characteristics which make it difficult under incomplete information to achieve 

effectiveness or when legal commitments prevent its short-term dismantling.  

 Next to problem-solving capacities and switching costs, there are two other self-

reinforcing mechanisms identified earlier: sunk costs and decreasing (differential and 

average) administration costs. The latter are not necessary conditions for a lock-in, but 

some may strengthen a sub-optimal situation. Are these self-reinforcing mechanisms 

reversible? Sunk costs are irrelevant for the decision today whether or not to continue 
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the dominant institutional arrangement, because these costs were made in the past and 

bygones are for ever bygones (Jevons, 1871: 159). This also means that they are 

irreversible. For both reasons, sunk costs are not a necessary condition for a break-out: 

sunk costs are simply there (although they may be difficult to quantify). In a 

technological or economic context, sunk costs give the advantage of increasing returns 

when fixed costs are spread over an increasing production volume. In an incomplete 

analogy, as explained in the previous section, an institutional lock-in is strengthened by 

decreasing differential administration costs when fixed costs are spread over additional 

policy elements, additional regulated sets of units or additional policy areas. Next to 

these positive network externalities (a horizontal or vertical increase in institutional 

scale), average administration costs decrease as a result of learning effects.  

 Learning is usually irreversible (Arthur, 1994: 118). Civil servants are not likely 

to forget what they have learned, because they work frequently with and create 

structures to support the dominant design. Learning-by-doing lowers running costs, for 

instance for the administration when monitoring the regulated entities. In principle, a 

break-out is facilitated if the bureaucracy and government would learn about the 

potential benefits of the superior alternative (e.g. Aidt and Dutta, 2001). Network or 

coordination advantages, on the contrary, are reversible, which is also suggested by 

Arthur (1994: 118), but it is not in the interest of the politicians and officials to reverse 

those advantages. Positive network externalities arise when decision-makers impose the 

existing instrument on more entities or incrementally improve its design. The resulting 

decrease in differential administration costs is in the interest of the government and the 

bureaucracy. It is possible, in theory, to deliberately raise those costs, for instance by 

removing the dominant institutional arrangement from certain regulated entities or by 

developing policy which does not build upon the dominant design, but this would not be 

in the interest of politicians and bureaucrats. They will not cease to use and extend a 

sub-optimal policy instrument as long as its problem-solving capacity is perceived to be 

satisfactory.   
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2.5.2 Switching costs, legal compatibilities and societal change 

 

It was demonstrated in the previous section that large switching costs are necessary to 

cause an institutional lock-in (third degree path dependence). Switching costs are 

reversible in the sense that they can be lowered. They must be ‘reversed’ until they 

become small, namely to the level where the perceived gains of switching to a superior 

alternative outweigh the perceived costs of making such a switch. In that case, a break-

out results which facilitates the adoption and implementation of the superior 

institutional arrangement. This can be explained in some more detail on the basis of 

Figure 2.5.  

 

Figure 2.5 Institutional break-out by lowering switching costs 
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Figure 2.5 must be read by comparing it with Figure 2.2. A comparison shows that 

switching costs (denoted as e) are lowered with the amount f.  All other elements of the 

figure have remained equal. The result is that the running costs of continuing the 

dominant institutional arrangement (denoted as a), despite its learning effects and scale 

advantages (denoted as z), are now higher than the costs of both running (denoted as d) 
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and switching to another institutional arrangement which is superior (by definition) 

because of its efficiency gains (denoted as c). Sunk costs (denoted as b) do not play a 

role, because they are bygones. Where large switching costs caused the institutional 

lock-in in Figure 2.2, switching costs have now been lowered in Figure 2.5 to a level 

where they do not hinder an institutional break-out. Because an institutional lock-in 

occurs if perceived switching costs are large (that is if d + e > a), an institutional break-

out occurs when switching costs are perceived to be small, that is if d + e < a.   

 It is not straightforward to determine the reversibility of switching costs. 

Switching costs are ‘reversible’ in the sense that they can be lowered, namely to the 

level where a switch can be made at negligible costs (Arthur, 1994: 118). Nevertheless, 

the factors which determine the level of these switching costs, namely legal problems, 

cultural resistance and defensive lobbying efforts, are reversible in different ways, as we 

will explain below.  

Firstly, to lower the level of switching costs, legal problems can be solved. 

There is a legal problem if the introduction of the new and superior institutional 

arrangement is perceived to be (potentially) incompatible with the existing legal 

framework. The switching costs result from the efforts required to change the law. 

These costs can be lowered if the superior alternative is made or perceived to be (more) 

compatible with existing law. Another ‘solution’ to the problem is a legal decision that 

the superior institutional arrangement (after some period of analyzing its legal 

complexities) is declared compatible with existing law, which may happen if judging its 

compatibility is a matter of approach and perspective. In practice, changing (either the 

design of the superior alternative or) the law may be a politically difficult or even 

undesirable exercise, which largely depends on the distribution of values and interests in 

society as discussed hereafter.  

 Secondly, where a society’s culture adds to the switching costs because this 

culture is unfavourable to the superior institutional arrangement, cultural change lowers 

these costs. In a similar fashion, the technological and economic path dependence 

literature pays attention to the role of changing consumer preferences or tastes (e.g. 

Cowan and Hultén, 1996: 65) and the ‘overcoming of social opposition’ (Kemp, 1995: 

273) in escaping from lock-in. In an institutional context, cultural change requires that 

the balance in society shifts from conservative to predominantly progressive values, in 
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the relative sense of a transition from ‘change-blocking’ to ‘change-facilitating’ 

attitudes. This could occur, for instance, if a majority in society stops seeing the 

superior alternative as unethical or inequitable. The less cultural opposition there is in 

society against the superior alternative, the lower the associated switching costs and the 

weaker the lock-in will be. Society in particular refers to those who prepare and make 

the decisions, but also to those who try to influence decision-making. Politicians and 

high officials have to be persuaded of the ethical merits of the superior alternative to 

obtain a formal positive decision. However, to obtain effective implementation, and to 

get the issue on the political agenda in the first place, it may also be required to 

convince powerful lobbying groups and NGOs, for instance. Cultural change is usually 

a slow process, which can take several years or even decades. It should also be noted 

that cultural change is not necessary where the dominant culture already favours the 

introduction of the superior institution, but where other factors hinder a break-out. 

Vested interests could be such a factor.  

 Thirdly, switching costs are lowered when societal actors representing vested 

interests reduce or cease their lobbying efforts in defense of the dominant institution. 

Perceptions are important here (e.g. Wortman, 1995: 1401). Interest groups will put less 

time and money in lobbying if they can be convinced that they will loose the battle and 

that the adoption and implementation of the new institutional arrangement is inevitable. 

The extent to which this belief can be fed also depends on the presence, number, stake 

and lobbying efforts of actors representing new interests that plead for the superior 

alternative. Although the lobbying of these emerging groups does not reduce, but rather 

increases the pressure on politicians and civil servants (who already had to deal with 

lobbying groups representing vested interests), it does lower switching costs by altering 

the ‘balance of interests’: the actors representing vested interests now face some 

competition in the political arenda from actors representing new interests. Nevertheless, 

the vested interests, such as the industry, will generally weigh heavier than the new 

interests, such as small entrepreneurs, for instance in terms of the (size of actual instead 

of potential) capital and jobs they represent.  

Next to reducing their lobbing efforts, the vested interests can also be reduced 

themselves by giving them some interest in the institutional change on the basis of 

incentives or side-payments from the government. It is also possible to give incentives 
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to the new interests if the government would like to switch to the superior institution. In 

both cases, the switching costs are reduced. But the best situation is obviously when 

‘(...) traditional firms possessing (...) large financial means commit themselves to the 

development of this [superior] trajectory’ (Kemp, 1995: 255).  

 

2.5.3 Necessary and sufficient conditions for an institutional ‘break-out’ 

 

The use of incentives brings us to other factors which contribute to a break-out, but 

which are additional in the sense that they do not mirror a particular lock-in condition 

(unless one would argue that the absence of incentives is not only a potential 

characteristic, but even a precondition for lock-in). The incentive could be regulation 

(Cowan and Hultén, 1996: 65) or legislation (Cowan and Gunby, 1996: 539), for 

instance in the form of some subsidy (Arthur, 1994: 118) or tax incentive (Wortman, 

1995: 1396). In a technological context, by means of economic incentives, the 

government wants to stimulate a certain technology among market participants, whereas 

in an institutional context, the government is the only ‘market’ participant that wants to 

stimulate the acceptability of a particular institutional arrangement. Crucial is that in 

both cases, the government must be in favour of switching to the superior alternative. 

This also means that the government is not likely to provide incentives if it prefers the 

dominant institutional arrangement, for instance because of its learning advantages, and 

if it does not like the superior alternative, for instance because of its legal problems or 

ethical consequences.  

Nooteboom (2000: 101) writes that ‘(...) markets (...) are more easily changed 

(...) than laws (...), while basic cultural categories (...) are most difficult to change’. 

Licht (2001: 149) even calls a nation’s culture ‘the mother of all path dependencies’. 

Indeed, cultural resistance may well be the largest impediment for a democratic 

government to provide incentives to stimulate change towards the superior institutional 

arrangement, because such resistance reduces the motivation to solve legal problems 

and to overcome the vested interests. Cultural resistance is also stronger in the sense 

that it is likely to be more widely shared both in the government and throughout civil 

society than legal problems and vested interests. Legal problems to the introduction of a 

new institutional arrangement are more a concern for the government and usually do not 
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attract the attention of the general public, for instance because of its detailed and 

complex nature. Vested interests are more appealing to the general public than legal 

problems, for instance when there is a potential for job losses under the new 

institutional arrangement, but the government may still have (partly) different interests 

(like achieving an environmental policy target). Moreover, when actors have an 

‘objective’ interest in, but ‘subjective’ cultural objections against an institutional break-

out, they will not plead for it, whereas they are likely do so when they find it morally 

desirable even though it is not in their interest.  

However, culture is not only a potential impediment to change, as some authors 

tend to stress (e.g. Licht, 2001: 164), but may also facilitate change when values (are or) 

become more progressive (in a relative sense). Cultural change is more likely to begin 

in government circles than in civil society as voters are somewhat more conservative 

than government representatives (e.g. Thomassen, 1976). Although cultural change is 

usually slow, it can change rapidly when there are strong pressures for change (Nelson 

and Sampat, 2001: 52) or external shocks (Licht, 2001: 201). In our framework, these 

pressures may be a (sudden) decrease in the effectiveness of the dominant design or 

international political developments (in favour of a switch) which are difficult to 

influence.  

 In sum, the following four conditions are necessary to cause an institutional 

break-out: 

(a) superior alternative; 

(b) decreasing problem-solving capacity; 

(c) improving information; and/or 

(d) lowering switching costs.  

 

For a break-out, there must be a known superior alternative. A (sudden) decrease in the 

problem-solving capacity of existing policy is required to make the dominant 

institutional arrangement become unattractive. Furthermore, to make the alternative 

known and understood, decision-makers (as well as those who prepare and those who 

try to influence decision-making) must learn and improve information on the basis of 

scientific studies, small-scale experiments and/or experiences elsewhere. Its perceived 

benefits can be increased by new and optimistic studies and experiences as well as by 
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international political developments that work in favour of the superior institutional 

arrangement. Closing information gaps may be (second degree path dependence) but is 

not likely to be sufficient for a break-out (third degree path dependence) as perceived 

set-up costs are likely to be substantial, in particular in institutional matters. Crucial for 

a break-out, therefore, is that switching costs are lowered. This happens when legal 

problems are solved, when culture changes (from conservative to progressive) and when 

the opposition of vested interests is reduced, for instance by convincing them of the 

inevitability of change, by giving them a stake in the change or by stimulating new 

interests.  

 All of the factors mentioned above are necessary for a break-out. Whether they 

are also sufficient to bring about the transition to the superior institutional arrangement 

is more difficult to judge. The benefits of the superior alternative must be known, the 

effectiveness of existing policy must come under pressure, information must be 

improved and/or switching costs must be reduced, but it is unclear to what point exactly. 

If this point has not been reached yet, change towards the superior institutional 

arrangement could be stimulated by making it more attractive on the basis of additional 

incentives, such as a subsidy. This, however, requires that the government has no 

normative objections against the superior alternative and is in favour of the switch.  

The difficulty to determine the turning point in a situation of multiple equilibria 

not only means that perceptions will be important, but also that it is impossible to 

predict a break-out (Windrum, 1999: 31) – just as it is impossible to predict a lock-in 

(Arthur, 1994). However, similar to a lock-in, as discussed in the previous section, it is 

possible to say something about the probability of a break-out which becomes higher if 

and to the extent that more conditions for a break-out are fulfilled. This means that, to 

estimate the probability of a break-out, one has to keep track of policy and legal 

developments as well as of the changes in the perceptions, cultural values and power 

positions of the actors involved.  

A related issue is when self-reinforcing mechanisms are capable of actually 

preventing a break-out and when they can do no more than delaying a break-out. The 

answer based on our framework is that a break-out is likely to be prevented when the 

turning point mentioned above will not be reached. However, a break-out is only a 

matter of time when the problem-solving capacity of the dominant arrangement 
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deteriorates and when perceived switching costs continue to become smaller than they 

were, for instance because cultural resistance against the superior alternative diminishes 

or because the perception takes hold that legal incompatibilities can be lifted. A break-

out actually comes about when these set-up costs have become small enough to make 

the superior alternative including its running costs less expensive than the costs of 

continuing and/or extending the dominant institutional arrangement. However, such 

changes can take several years or even decades to materialize.  

 

2.5.4 Path dependence, evitability and remediability 
 

The analysis of path dependence learns that ‘(…) the set of available institutional 

alternatives and the costs and benefits of those alternatives may depend not only on 

factors active today but on the institutional choices of the past’ (Langlois, 1994: 539). 

However, path dependence does not imply inevitability (North, 1990: 98). The lock-in 

was unavoidable given the choices made in the past, but it is also remediable (e.g. 

Williamson, 1993), because in theory the outcome can be changed for the better based 

on the (known) existence of a superior alternative.  

In practice, extrapolating from the theoretical analysis made above, it can be 

concluded that the following concrete developments make a break-out more probable in 

case of a lock-in: 

• Deteriorating effectiveness of the dominant institutional arrangement 

• More and better information about the superior institutional arrangement 

• International political developments in favour of the superior institutional 

arrangement 

• Larger legal compatibility of the superior institutional arrangement 

• Progressive cultural change 

• Less lobbying by vested interests and more by new interests 

• Use of incentives to stimulate the superior institutional arrangement.  

 

This makes clear that institutional change may not only arise from an unplanned 

evolutionary process, as emphasized in the Austrian and German tradition of 

institutional economics, but also from planned and conscious action, as emphasized by 
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American institutional economists (Nelson and Sampat, 2001: 36; Rutherford, 1994: 

529).  

 

2.6 Foundations and Novelties of Institutional Lock-In Theory 

 

An essential feature of institutional lock-in theory is the known existence or emergence 

of a superior (e.g. more efficient) alternative that makes a break-out desirable. Although 

the explanations lock-in theory offers regarding institutional continuity and change to 

some extent draw from familiar approaches and concepts, it does contain some new and 

additional elements and insights. Before we clarify this, we will first show that part of 

the explanation for the persistence of a sub-optimal institutional arrangement in politics 

may be that the superior alternative is not as superior as presumed by the underlying 

(economic) theory. In fact, its superiority may be subject to societal or theoretical 

ambiguity.  

 

2.6.1 The superiority of the superior alternative contested 

 

The theoretical foundations behind the assessment that one alternative is superior to 

another are not seldomly criticized by certain groups of scientists and/or societal actors. 

For instance, Liebowitz and Margolis (2000) offer some technological arguments which 

suggest that the Dvorak keyboard was not superior to the QWERTY keyboard as David 

(1985) claimed. In a similar fashion, the technical superiority of Betamax over the VHS 

video system, or of GEOS and other computer systems over Windows, as examples of 

lock-in brought up by Arthur (1994) and Unruh (2000) respectively, is still a topic of 

discussion. A situation could be perceived sub-optimal by some and optimal by others, 

so that the latter group will not refer to the situation as locked-in, whereas the former 

will. This may have at least three causes. 

Firstly, the social sciences seldomly produce theoretical consensus and many of 

its scientific concepts are essentially contested. Also the theoretical judgement that one 

institutional arrangement is superior to another is made within certain theoretical 

boundaries and assumptions. An example of such scientific orientations is neo-classical 

economics focusing on the efficiency of institutions. Theories with other considerations 
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and assumptions may come to (partly) different conclusions or nuances about the 

superiority of this alternative. An example could be institutional economics, which also 

takes into account the costs of setting-up institutional arrangements, or political science, 

which also considers their equity consequences.  

Moreover, Windrum (1999) points at what he calls the ‘relative fitness problem’. 

This problem arises when one alternative is only superior to another in some but not in 

all respects. The perceptions among different actors of its superiority will differ if they 

attach different weights to these characteristics. These weights are likely to be shaped 

by the actors’ value orientations. This means that not only the theoretical characteristics 

of the alternatives are relevant, but also the associated ‘social preference functions’ 

(Windrum, 1999: 23).  

Finally, when determining the characteristics of the alternatives there may be 

uncertainty. Arthur, for instance, repeatedly speaks of technologies which are ‘possibly’ 

or ‘probably’ inferior (e.g. Arthur, 1994: 15, 118). Moreover, Wortman (1995: 1402) 

argues that there may be open questions and uncertainties in the pioneering stage when 

implementing the superior alternative. The theoretical (and/or societal) ambiguity about 

the superiority or inferiority of particular alternatives poses a barrier to change in itself, 

because it makes the benefits of change uncertain. This particular barrier becomes 

smaller if either uncertainty decreases or decision-makers become less risk-averse (cf. 

Unruh, 2000: 825; Kemp, 1995: 254). 

 

2.6.2 Institutional lock-in theory: a new approach? 

 

A central issue in the literature on innovation and evolution is how we can reconcile 

continuity and change (Nooteboom, 2000: 80). Institutional lock-in theory is only partly 

a new approach to this issue and it brings us back to some of the concepts and 

approaches we already knew. When explaining institutional continuity and change, the 

role of vested interests of lobbying groups is already highlighted in political economy 

perspectives and public choice theory (e.g. Olson, 1965), the impact of values in social 

and cultural theory (e.g. Van Deth and Scarbrough, 1995), legal problems and 

possibilities in the study of politics and law (e.g. Drewry, 1996), the effects of imperfect 

decision-making in public policy analyses and decision-making theory (e.g. Cohen et 
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al., 1972), the role of international and domestic constraints in international relations 

literature (e.g. Putnam, 1988) and the impact of switching costs in transaction cost 

theory (e.g. Williamson, 1971), for instance.  

The observation that institutions evolve slowly and institutional change is 

difficult also appears, for instance in political science and economics, in the form of the 

incrementalism concept (e.g. Lindblom, 1959). Democratic political systems tend 

toward gradual political change as politicians often reduce complexity and uncertainty 

by considering alternative policies that differ only marginally from the status quo. 

However, according to Weiss and Woodhouse (1992), the concept of incrementalism – 

albeit cited frequently – has not served as a basis for a cumulatively developing line of 

empirical and theoretical research. Therefore, they propose to reframe the original 

concept. One possible way of doing this has been offered in this chapter by elaborating 

the concept and conditions of institutional lock-in.  

The remarks made above demonstrate that lock-in explanations can not be given 

without the insights of, for instance, economics, political science, public choice, 

sociology and law; they rather form part of it. Institutional lock-in theory is thus not an 

entirely new approach separate from other theories to explain barriers to change, but it 

does provide us with the following novel and additional advantages and insights.  

Firstly, institutional lock-in theory provides us with a generalized economic 

underpinning for the conditions of institutional continuity (lock-in) and change (break-

out), in particular by defining the role of sunk costs in relation to administration costs, 

switching costs and network externalities. This also means that institutional lock-in 

theory gives us more insight, on the basis of path-dependent developments and positive 

feedbacks, into why and when a political barrier occurs and institutions evolve 

incrementally.  

Secondly, institutional lock-in theory stimulates analysts of policy change to 

consider the interconnectedness of factors which reinforce each other and together 

contribute to strengthening the lock-in of a sub-optimal situation. This 

interconnectedness is also provided on a theoretical level, for instance by defining the 

role (not the nature) of legal problems, cultural resistance and vested interests in terms 

of switching costs. Institutional lock-in theory thus seems to be well-suited to integrate 

several scientific traditions to explain institutional continuity and change.  
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Thirdly, although historical research plays a role in some (classical) traditions of 

the economic, sociological and political sciences, lock-in theory entails a clear 

revaluation of the idea that ‘history matters’ in explaining continuity and change. 

However, when transforming the technological lock-in theory into an institutional lock-

in theory, there is a necessity to incorporate the political context. The result is that 

institutional lock-in theory – as developed in this chapter – also stresses that ‘culture 

matters’, the ‘law matters’ and ‘lobbying matters’ in explaining the functioning of 

political barriers and opportunities in an evolutionary context.  

  

2.7 Conclusion 

 

In the previous chapter it was explained that permit trading is the superior alternative in 

economics, because it is more efficient and effective than all other design variants of the 

Kyoto Mechanisms. Whereas permit trading imposes emission ceilings by explicitly 

(re)allocating property or user rights, credit trading and JI use existing environmental 

policy as the baseline from which to calculate the (tradeable) emission reductions. The 

implication, to speak in Lindblom’s (1959) terms, is that the latter flexibility options are 

incremental, whereas permit trading is not.  

 Several political barriers hinder the adoption and implementation of the Kyoto 

Mechanisms in general and permit trading in particular. Identifying and characterizing 

such barriers is a priority research area, for instance according to the IPCC (Banuri et 

al., 2001). To systematically analyze political barriers, as well as the opportunities to 

overcome them, we started this chapter by introducing the political barrier model from 

political science (e.g. Bachrach and Baratz, 1962). This model sees the various stages of 

the political process (notably agenda-building, decision-making and policy-

implementation) as potential barriers to policy-making. However, the political barrier 

model has been criticized, among other things, for its weak theoretical basis. To provide 

such a basis, we have adjusted and applied lock-in theory. The latter exercise also 

allows us to elaborate the concept of incrementalism as some authors desire (e.g. Weiss 

and Woodhouse, 1992).  

 Lock-in theory was initiated by David (1985) and Arthur (1989) to explain (a 

lack of) technological and economic change. It shows why and when sub-optimal 
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alternatives are difficult or impossible to replace (lock-in) and when this is possible 

(break-out) in the presence of a superior alternative, for instance by considering positive 

feedbacks, path dependencies and set-up costs. North (1990) suggested to transform this 

evolutionary theory in such a way that it can be applied in an institutional context. This 

suggestion has been welcomed, not only in institutional economics (e.g. Magnusson and 

Ottosson, 1997) and law and economics (e.g. Field, 2000), but also in political science 

(e.g. Pierson, 2000), as a promising tool and priority area for research on institutional 

change.  

 Unlike most literature on economic instruments to combat climate change, 

Haddad and Palmisano (2001) as well as Aidt and Dutta (2001) also took a much-

needed evolutionary perspective by emphasizing the (political) process of establishing 

GHG trading mechanisms. Although Haddad and Palmisano (2001) mention Arthur’s 

work and pick up the terms ‘path dependence’ and ‘lock-in’, it should be emphasized 

that they do not apply (let alone elaborate) his particular evolutionary theory in the 

context of emissions trading. Moreover, where Haddad and Palmisano (2001) consider 

the ‘development costs’ and fairness of credit trading, while Aidt and Dutta (2001) 

neglect this type of trading in the first place, they both restrict their analyses to issues of 

design and lobbying, without considering the impact of specific cultural and legal 

problems that contribute to the resistance against permit trading. On the contrary, we 

explicitly model (and, in the next chapters, analyze) such problems by elaborating 

Arthur’s positive-theoretical framework to investigate the implementation barriers and 

opportunities of all design variants of the Kyoto Mechanisms.  

In this chapter, we have not only built upon, but also criticized and extended the 

analysis of Pierson (2000) who focuses on inertia, but does not establish a link with the 

political barrier model. Despite the merits of his approach and the validity of his general 

message, Pierson (2000) does not make explicit the nature of the analogies made (and, 

in fact, makes an incorrect analogy with increasing returns as will be explained), does 

not make sharp analytical distinctions between the key concepts of the theory (for 

instance when he describes ‘increasing returns or path-dependent processes’ as ‘self-

reinforcing or positive feedback processes’ (e.g. Pierson, 2000: 251; 263)) and does not 

systematically work out the conditions for both institutional continuity and change. We 

have tried to fill these analytical gaps. To our knowledge, we are the first to attempt to 
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work out the aforementioned technological theory for (problems of) institutional change 

in a coherent theoretical framework.   

 Institutional lock-in theory takes a superior alternative (in our case permit 

trading) as starting point of the analysis. The theory, as developed in this chapter, allows 

us to state more precisely why and when political barriers are (in)effective. The political 

barriers are defined by the conditions for an institutional lock-in. These conditions are 

the existence of a superior alternative, incomplete information, a problem-solving 

capacity of existing policy which is perceived to be increasing or stable, as well as large 

switching costs. The political opportunities are defined by the conditions for an 

institutional break-out (which mirror those of a lock-in as long as they are reversible), 

namely a deteriorating problem-solving capacity of existing policy, the improvement of 

information quality and/or decreasing switching costs.  

Administrative costs can be subdivided into the set-up costs of establishing an 

institutional arrangement and the running costs of continuing it. Set-up costs can be 

subdivided into sunk costs (of the existing arrangement) and switching costs (of a new 

arrangement). The former are not relevant for the decision whether or not to continue 

and extend the existing arrangement because they were made in the past, but switching 

costs are relevant when establishing a new one because they still have to be made. The 

perceived costs of switching to the superior alternative arise, for instance, from legal 

problems and cultural resistance. Of course, costs are not the nature of legal 

requirements or values themselves, but they do perform the role of switching costs when 

(and to the extent that) their content is unfavourable to change. Such switching costs 

play a more important role in issues of institutional change than in technological 

change, because institutions, in North’s (1990) framework, are in essence made up of 

legal (formal) and cultural (informal) constraints.   

 We have identified complete and incomplete analogies when transforming the 

techno-economic lock-in theory to an institutional setting. Contrary to what North 

(1990: 95, 103) and Pierson (2000) suggest, there is an incomplete analogy with 

increasing returns. Increasing returns is about production quantities, but in an 

institutional context, average administration costs do not decline if policy-makers 

‘produce’ more regulation or policy. What matters in the analogy is that differential 

administration costs decrease if the institutional scale increases, that is when decision-
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makers impose the existing instrument on more entities (horizontal scale increase) or 

incrementally improve its design (vertical scale increase). Such positive network 

externalities as well as learning effects (which lower the average costs of running the 

existing system) strengthen a lock-in. Not so much increasing returns, but rather other 

positive feedback mechanisms (among other things) help to explain an institutional 

lock-in. By considering not only set-up costs, but also the role of networks, learning, 

culture and perceptions, institutional lock-in theory (builds upon but) goes beyond 

transaction cost theory.  

The so-called ‘parallel institutionalization hypothesis’ (e.g. Ruiter, 2000) 

contends that new institutional arrangements will exhibit a high degree of parallelism to 

the old arrangements. ‘New “economic” instruments are often based on existing legal 

instruments (…)’ (Bressers and Huitema, 1999: 180) and ‘(…) institutional change is 

overwhelmingly incremental’ (North, 1990: 89). The political barrier model linked to an 

elaborated institutional lock-in theory provides a theoretical framework to explain that 

credit trading and JI are easier to accept and implement in politics than permit trading. 

Credit trading and JI are incremental options which make use of the sunk costs of 

existing policy as well as of the network and learning advantages it generates. They do 

entail some switching costs, but it will be demonstrated in several of the remaining 

chapters that the switching costs of permit trading are higher, for instance because of the 

specific legal problems and cultural resistance which arise from its explicit 

(re)allocation of property or user rights. However, we also stress that a break-out is 

possible if such problems and frictions are reduced.  

The formal and informal constraints will be analyzed in Part III (legal barriers 

and opportunities) and Part IV (cultural barriers and opportunities) of this book. 

However, first we will nuance the superiority of permit trading in the next three 

chapters of Part II (institutional barriers and opportunities). As part of the explanation 

why the QWERTY keyboard persists despite the superiority of the Dvorak keyboard, 

Liebowitz and Margolis (2000) argue that the latter keyboard was in fact not as superior 

as David (1985) claimed. In a similar fashion, as part of the explanation why permit 

trading does not rank first in the political hierarchy of the Kyoto Mechanisms, we will 

criticize the economic hierarchy by demonstrating on the basis of institutional 

economics that the efficiency and effectiveness advantages of permit trading over the 
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other Kyoto Mechanisms are not as straightforward as neo-classical economics 

suggests.  

 The case of the Kyoto Mechanisms is excellent to test both the political barrier 

model and institutional lock-in theory, because there is a superior alternative (permit 

trading) which is not or only slowly being accepted and implemented. Further 

systematic theoretical research and empirical testing of these and other cases are 

necessary to fine-tune the theory which is still under construction.  
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