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0. Introduction  

Currently, there is only a thin bridge connecting the Mechanical view with the social sciences, 

and there is no comprehensive account either on how this view can be applied to those 

sciences. The main aim of this chapter is to enlarge the bridge and lay some initial grounds for 

such an account. I do this in two steps. The first step covers sections 1, 2 and 3, where I 

introduce the machine metaphor and discuss five methodological principles of blueprint-

making as well as other philosophical aspects of design and engineering in the social sciences. 

The second step includes sections 4, 5, and 6, where I do a selective review of some of the 

main features of the three branches in the social sciences concerned with design, engineering 

and social mechanisms, namely mechanism theory, institutional design and analytical 

sociology.  Along the discussion in all sections, I identify a number of relevant problems 

which set up an agenda for further research, such as the underdetermination of theories and 

the iteration of metaphor both relevant for the explanation by social mechanisms.  

       In this chapter, I argue for the following four theses. Blueprints from game theory 

are Galilean blueprints that must necessarily be completed by the engineering methods and 

knowledge from experimental economics.  Holistic engineering is feasible and successful, 

while piecemeal engineering can fail and can also be unfeasible; a choice between the two 

must rely on the amount and reliability of social technological knowledge. A wider 

methodology of design and engineering can be produced by detaching piecemeal engineering 

from its association with liberal capitalist societies, and by detaching holistic engineering from 

its association with socialism. Operant conditioning from behaviourist psychology is 

consistent with the design and engineering institutions and policies in representative 

democracies. These four theses are put forward through the discussion organised in the 

following six sections. 

In section 1, I introduce the machine metaphor by relying on the work from Nancy 

Cartwright on socioeconomic machines. I use the term ‘social machines’ instead of 

‘socioeconomic machines’ for referring to any state institution, firm or farm. I show how the 

machine metaphor is an escalation from a mechanical metaphor based on natural forces to a 

mechanical metaphor based on artefacts, which implies an ontology of artefactual institutions 
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and artefactual behaviour brought about by design and engineering. This is in contrast to an 

ontology of traditional institutions and traditional or customary behaviour. Besides this 

distinction, three methodological principles of blueprint making are discussed as well as two 

related ontological theses on realism of capacities and individualism. Such principles and 

theses belong to the work from Cartwright on socioeconomic machines; they are illustrated 

with a game theory model on debt contracts produced by the economists Oliver Hart and 

John Moore. The main aim of this section is to introduce and build up an insightful and 

fruitful discussion of the machine metaphor to be used as the foundation for a methodology 

of design and engineering in the social sciences.  

In section 2, I discuss two further principles of blueprint-making, which are concerned 

with the shielding of social machines, and with how to get these machines running. All 

together these two principles and the three principles discussed section in 1 constitute the 

method for blueprint-making advanced by her. A relation is established between these five 

principles and those on policy-making also advanced by Cartwright. The analysis of the model 

from Hart and Moore shows that blueprints from game theory offer poor information on 

shielding, and no information on how to get social machines running. I argue that this occurs 

because the blueprints produced by game theorists are Galilean blueprints, which despite 

creating novel mechanisms for solving important problems, they remain highly idealised, 

leaving important gaps on crucial aspects about shielding, construction and operation. The 

identification of these gaps in the design of social machines prepares the discussion for 

chapter three, where the work of experimental economists is discussed showing how it fills 

those gaps.  

In section 3., three important distinctions are made relevant to design and engineering 

in social machines. The first one is an ontological distinction between artefactual institutions 

and traditional institutions related to the constructivist and evolutionary views in the social 

sciences; the International Monetary Fund and the International Gold Standard are used as 

examples of each view. The second one is a methodological distinction between two types of 

design, namely dirigiste and libertarian; the blueprints from John Maynard Keynes and 

Friedrich Hayek on a new international monetary system are used as examples of these two 

types.  I show how the final design of the International Monetary Fund was the product of a 

hybrid blueprint that combines dirigiste and libertarian aspects.  

The third one is a distinction between two types of social engineering, namely holistic 

and piecemeal. Against Popper, I argue that holistic engineering is feasible and that piecemeal 
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engineering, by itself, does not offer a safe method for it can also fail.  I hold that a choice 

between holistic and piecemeal engineering depends on the amount and reliability of the 

social technological knowledge available. Piecemeal engineering is generally associated with 

liberal capitalist societies, while holistic engineering is generally associated with socialist ones. 

Against this association, I also argue for a methodology of design and engineering, which can 

be detached from ideological and historical biases. I do all this by referring to the cases of 

successful holistic engineering in Russia, East Europe and Chile. I also make reference to the 

failures of piecemeal engineering implementing new education and nutrition policies in 

California and Bangladesh, and the successful cases of piecemeal engineering in China and 

Vietnam, implementing special economic zones, and in the United Kingdom with the design 

and implementation of the internal markets in the National Health Service. 

In section 4, I present analytical sociology as the social science that more 

comprehensively adopts the machine metaphor and the realist views from Rom Harré and 

Nancy Cartwright with a strong focus on social mechanisms and methodological 

individualism. Analytical sociology illustrates how the Mechanical view is used in social 

explanation by making a clear contrast between the positivistic covering-law model of 

explanation and the explanation by mechanisms, and also between grand theories and middle-

range theories. Social mechanisms are explained by individual decisions based on beliefs, 

intentions and desires, so consistently with the realist view on unobservables and causality that 

intentional explanations become cases of causal explanation. 

 Because a material view of the mind is also adopted, I identify two challenges for the 

explanation by mechanisms. The first one is the underdetermination problem, which arises 

because of the different neurological theories about the localisation of brain functions, and 

the connection and communication among nerve cells. The second one consists of the 

constant  iteration of metaphor,  where terms referring to macroscopic observable  events 

such as ‘currents’, ‘force’, ‘field’, ‘repulsion’, ‘conductor’ and ‘wave’ are metaphorically used 

for describing microscopic unobservable events.  

In section 5, I discuss institutional design in political science, which emerged as a 

reaction to the methodological individualism from behaviouralism in political science and 

rational choice theory. Methodologically, institutional design lies between mechanism design 

theory, where new mechanisms are created, and analytical sociology where actual mechanisms 

are studied.  Such a method consists of comparative studies on the positive and negative 

effects that different sets of rules, incentives and penalties can have from current and past 
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institutions.  The results of these comparative studies are used for assisting the choice over 

alternative institutional structures to be implemented with some adaptations in a new domain, 

expecting the same or similar effects. It is also described as political engineering concerned 

mainly with designs on different forms of government, electoral systems and constitutions.  

Like analytical sociology and mechanism design theory, institutional design also relies 

on the machine metaphor by describing political institutions as machines moved by the 

‘engines of Bentham’, which shape political behaviour through ‘punishment’ and ‘reward’, that 

is to say, by using incentives and penalties. I argue that operant conditioning from 

behaviouristic psychology is the updated scientific version of the engines of Bentham, which 

shapes behaviour through the regulation of reinforcement and control over contingencies. 

B.F. Skinner extended these ideas for a technology of behaviour and cultural design, which 

are consistent with the dirigiste, piecemeal and holistic engineering performed in 

representative democracies with free markets and welfare state. Only alternative libertarian 

designs, which also foster economic equality, can produce a more substantive reduction of 

control and dirigisme. 

The last section 6, consists of an analysis and discussion of mechanism design theory, 

it further illustrates and supports the discussion and conclusions from sections 2.1. and 2.2. 

on the limits of Galilean blueprints from game theory. I discuss the work from Leonid 

Hurwicz, one of the founders of mechanism design theory, who discovered an inconsistency 

in the design of free markets, which requires true information on preferences and other 

aspects, while at the same time it creates incentives for lying on those preferences. This is a 

very important problem because it leads to an inefficient allocation of resources with 

suboptimal equilibria, and a potential for large social losses. This discovery gave rise to a 

principle of design called ‘incentive compatibility’. I illustrate the work on design produced by 

mechanism design theorists, with the ‘multiple auction by sealed bids’ devised by William 

Vickrey. The design of this new auction shows both the design power of game theory and the 

significant shortcomings it shows on how to shield the auction, and how to get it running. 

These conclusions show that knowledge of design necessarily requires knowledge of 

engineering from experimental economics. Together both kinds of knowledge constitute the 

social technological knowledge available from the science of economics. Decisions on feasible 

and unfeasible blueprints for new social machines are also necessarily subject to the 

advancement of such technological knowledge.   
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1. The machine metaphor 

James Maxwell produced a fully mechanical model of magnetic force mainly based on natural 

forces adding one component only from a machine, namely an idle wheel. Nancy Cartwright 

extends this view creating a machine metaphor of both nature and society. Nature and society are 

seen as an array of steady machines producing regular outcomes, and each of these machines 

consists of an array of separate parts assembled into mechanisms under the guidance of a 

blueprint.   

Maxwell described the solar system as fully mechanical with no fields but with 

gravitation conceived as a pushing force, whose microscopic model would have contained 

parts similar to the wheels and vortices of the electromagnetic aether. Natural mechanical 

forces largely define his models and, in spite of having an important role, artefactual 

mechanical effects are small in proportion. Cartwright also sees the solar system as mechanical 

but she escalates the Mechanical view by creating a metaphor entirely based on artefacts, that 

is to say, on machines, which she calls nomological machines. A nomological machines is ‘a fixed 

(enough) arrangement of components, or factors, with stable (enough) capacities that in the 

right sort of stable (enough) environment will, with repeated operation, give rise to the kind 

of regular behaviour that we represent in our scientific laws.’1 Using the laws of Kepler, she 

explains how the nomological machine metaphor works.  

Based on the astronomical data on Mars gathered by Tycho Brahe, Johannes Kepler 

established the following three laws of planetary motion: i.) The orbit of every planet is 

an ellipse with the Sun at one of the two foci, ii.) The line joining a planet and the Sun sweeps 

out equal areas during equal intervals of time, and iii.) The square of the orbital period of a 

planet is proportional to the cube of the semimajor axis of its orbit. Later, Isaac Newton 

postulated a gravitational force and established the magnitude of such force required to keep a 

planet in such elliptical orbit with a constant speed. Generally, the laws of Kepler and Newton 

are presented as examples of regularities with no further explanation on how they arise. The 

machine metaphor provides an answer to this question by postulating capacities. This is done 

by figuring out ‘the nomological machine that is responsible for Kepler’s laws—with the 

added assumption that the operation of the machine depends entirely on the mechanical 

features and their capacities. This means that we have to establish the arrangement and 

                                             
1 N. Cartwright (1999), p. 50. 
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capacities of mechanical elements, and the right shielding conditions that keep the machines 

running properly, so that it gives rise to the Kepler regularities.’2    

Hence, the machines that give rise to natural laws like those of Kepler consist of three 

main parts, namely capacities, the specific assembling of them, and the provision of a shield 

for protection. More specifically, this means a realist belief in  gravitational force as a capacity 

or causal power existing in each planet and other massive bodies in the solar system; 

knowledge of the joint effects of this capacity from massive bodies of different size placed in 

different positions; and knowledge of events which can affect or prevent isolated or joint 

effects of the gravitational forces in operation. The philosophical choice for capacities 

constitutes a radical departure from empiricist standards, which ultimately relies on the 

cogency of a realist argument.3  

The joint effects of gravitation for any set of known planets and massive bodies can be 

calculated reliably by using Newton’s laws and equations. Knowledge of the presence of new 

planets or potential colliding objects such as asteroids and comets, which can affect the 

running of the solar system as a machine, can only be obtained gradually and normally a 

posteriori when a distortion has already been observed. This affects the scope and power of the 

shielding conditions. Cartwright accepts this limitation explaining how the discovery of a new 

planet as an ‘observed irregularity points to a failure of description of the specific 

circumstances that characterise the Newtonian planetary machine. The discovery of Neptune 

results from a revision of the shielding conditions that are necessary to ensure the stability of 

the original Newtonian machine.’4   

In this way, the nomological machine metaphor is employed also for philosophical 

purposes. It works as a mask, exhibiting new features of scientific theories and scientific 

explanation, which remain hidden under the Syntactic view. Under this technological 

metaphor, any scientific laws only holds relative to the operation of a nomological machine, 

which comprises a number of parts assembled under the right plan or blueprint as well as a 

protective shield, and further ceteris paribus conditions. All these elements remain unnoticed 

under the regularity view of scientific laws. With the Mechanical view, Kepler’s laws and any 

other natural law arise as the product of different nomological machines. Scientific 

                                             
2 Ibid., p. 50.  
3 In Nature’s Capacities and Their Measurement (1989), Nancy Cartwright has produced such a realist 
argument for capacities.   
4 N. Cartwright (1999), pp. 52-53.  
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explanation ceases to be guided by the covering-law model, and theories become collections 

of models of nomological machines. Nature consists of a big array of nomological machines.  

The metaphor also extends to the state, markets and society. Economic and political 

institutions as well as contracts among individuals are also seeing as technological artefacts. 

Society as a whole becomes an array of nomological machines, which Cartwright calls 

socioeconomic machines, while theories in the social sciences become collections of models on 

those socioeconomic machines. This is the Mechanical view escalated from natural 

mechanical forces to artefactual ones now being extended to society and theories in the social 

sciences.  

As Nancy Cartwright advances it, the Mechanical view applied to the social sciences 

consists of five explicit methodological principles, and three ontological theses. In this 

section, only the first three principles and the first two theses are discussed, the remaining two 

principles and single thesis are discussed in the next section. The first three principles 

establish that any model of a socioeconomic machine must show:5    

 

i) The parts that make up the machine, their properties and the separate 

capacities. 

ii) How the parts are to be assembled.  

iii) The rules for calculating the outcome from the joint operation of the 

assembled parts.    

 

To illustrate these methodological principles, Cartwright uses an example from game theory 

applied to long-term debt contracts. In particular, the model of a ‘repudiation-proof contract’ 

produced by the economists Oliver Hart and John Moore. 6 Seen as socioeconomic machines, 

investment contacts must function steadily by producing regular outcomes, which depend on 

the knowledge game theorists have on the individual players and their capacities as well as 

knowledge of the different expected outcomes from their mutual interaction. In this case, the 

regular expected outcome consists of a timely delivery of credits from the investor, and the 

accomplishment of business targets by the entrepreneur until the full completion of the 

project.  

                                             
5 Ibid., p. 146.   
6 O. Hart and J. Moore (1994); the analysis from Cartwright is based on an earlier version of this article 
published in 1991 as Discussion Paper No. 129 by the LSE Financial Markets Group.  
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In the model, Hart and Moore describe the parts of the machine and the capacities of 

those parts, namely two individual players an investor and an entrepreneur, both displaying 

specific psychological capacities. These consists of self-interest, greed, perfect and costless 

calculation, and full rationality.  It is also assumed that the entrepreneur has a special capacity 

consisting of particular skills relevant to the project, which are not easily and costlessly 

replaceable. Because of this, he enjoys greater bargaining power. Other parts are structural or 

external to both players such as identical discount rates, certainty in all operations, rules for 

renegotiation, and the existence of a frictionless second-hand market for the physical assets of 

the project.7 The structural parts and the players are assembled in one game in two main 

stages, one with an initial negotiation and agreement on a certain distribution of the surplus, 

and a second one when repudiation of the contract occurs and the surplus is now divided in 

equal parts of 50% each.   

Long-term debt contracts pose particular challenges. One of these challenges arises 

from the opposite repayment preferences between the investor, who prefers a fast repayment, 

and the entrepreneur, who prefers a slow repayment. This tension increases when 

opportunities for outside investment of capital or skills exceed the returns of the current 

project. This leads to greed, self-interest and defection from each player a real possibility.  

From a social perspective, Hart and Moore wanted to prevent these contracts from failing 

because of the social losses and inefficiencies that failure creates. The challenge consisted of 

reversing the repudiation of the contract by devising a set of new rules, which would create 

opportunities for negotiations available to both players, so that the project is not abandoned 

but completed.  Easy and costless defection must be prevented, while the conditions for 

renegotiation must keep returns attractive to both players.  

They devised a mechanism by relying on the assumptions of certainty and a continuum 

of optimal points during the renegotiation period, they explain that ‘the assumption of perfect 

certainty, combined with that of renegotiation, implies that there is a continuum of optimal 

debt contracts’, which implies that ‘ the parties can write a succession of short-term contracts 

that are renegotiated, or a long-term contract that is never renegotiated along the equilibrium 

path’, and therefore ‘a debt contract can be agreed to such that in equilibrium D [debtor/ 

entrepreneur] never repudiates.8 Recall that in the model the entrepreneur enjoys greater 

bargaining power. With those two assumptions, the calculation of the joint effects after 

repudiation is made by using equilibrium theory using specific rules for renegotiation, and by 

                                             
7 O. Hart and J. Moore (1994) p. 861.  
8 Ibid., pp. 842, 849.  
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relaxing the assumption of a common discount rate, while the capacities of self-interest, greed 

and rationality remain the same for each player.  In this way, Hart and Moore’s repudiation-

proof contact illustrates the three methodological principles any model of a socioeconomic 

machine should follow.  

Besides those three principles, Cartwright adds two important ontological theses on 

socioeconomic machines:  

i) Realism of capacities. 

ii) Ontology of individuals. 

Against empiricist standards, Cartwright argues for a realist belief in unobservable capacities, 

which she also called ‘natures’ following Aristotle. Natures or capacities of individuals cannot 

be reduced to the constant conjunction of two or more episodes of observable behaviour. We 

should also add that they should not either be considered as having the instrumental status of 

convenient fictions used only for explaining observable behaviour, nor should they be 

considered as the product of an inference to the best explanation of observable behaviour in 

the absence of alternative better explanation. The realist thesis is stronger than 

instrumentalism and the inference to the best explanation because it holds ‘natures as primary 

and behaviours, even very regular behaviours, as derivative. ’9  

         Although, the realism of capacities or natures enjoys better prospects in experimental 

and behavioural economics, Cartwright argues for it using models and examples from game 

theory. The contrast between realist and antirealist standards in the social sciences can be 

clearly observed in the controversy between cognitive psychology and behaviouristic 

psychology, and between utility theory and preference revealed theory in economics. Adopted 

as a thesis for socioeconomic machines, the realism of capacities justifies and prescribes the 

use of psychological capacities as the ultimate explanation for any expected or any observed 

behaviour.   

Against a holism of social facts or social structures, Cartwright argues for individuals 

and their capacities as the ultimate grounds for explanation in the social sciences. Using the 

science of economics as an example, she explains that this thesis ‘is based on the hope that we 

can understand aspects of the economy separately and then piece the lessons together at a 

                                             
9 N. Cartwright (1999), p. 149; earlier (1989, p. 9) she chose the term ‘capacities’ over ‘causal powers’, 
currently she believes ‘natures’ is a better term: ‘most of my arguments about capacities could have 
been put in terms of natures had I recognised soon enough how similar capacities, as I see them, are to 
Aristotelian natures.’ (1999, p. 85); see also N. Cartwright and J. Pemberton (2013).  
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second stage.’10 This thesis is both ontological and methodological for she explains that ‘the 

analytic method works in physics: to understand what happens in the world, we take things 

apart into their fundamental pieces, to control a situation we reassemble the pieces, we 

reorder them so they will work together to make things happen as we will.’11   

Ontologically and methodologically, individualism is widely accepted, and used in 

economics and all branches of game theory including mechanism design theory.  In contrast, 

individualism has been abandoned in political science, particularly in institutional design, while 

it has been strongly vindicated in analytical sociology. Mechanism design theory, institutional 

design and analytical sociology are discussed in the last three sections of this chapter.  

The machine metaphor helps to meet two important scientific tasks, namely the 

explanation of actual states of the world and the design of new ones. The work of Cartwright 

addresses both: first through the ontological description of the components of actual 

socioeconomic machines, and second through the establishment of methodological principles 

for the blueprints of those machines. The machine metaphor implies a transition from natural 

systems, natural laws and traditional institutions to constructed laws, systems and institutions. 

Thus, the solar system, the Roman Senate and the International Monetary Fund become 

machines just like a bulldozer, a microprocessor or a blender. Natural laws like those of 

Kepler and economic relations of trade are seen as artefactual just as the flow of electrical 

currents in a microprocessor. Cartwright writes, ‘here it is my strong claim: look at any case 

where there is a regularity in the world (whether natural or constructed) that we judge to be 

highly reliable and which we feel that we understand […] what you fill find is a nomological 

machine.’12 

 Therefore, the three principles and the two ontological theses, which have just been 

discussed, apply to both traditional and constructed institutions as well as traditional and 

constructed social relations. Game theory models can be models of any traditional institution 

or social relationship but they can also be models of constructed institutions and social 

interactions. Unlike Cartwright, I use the term ‘constructed’ exclusively for artefacts produced 

with the help from scientific designers and engineers, and I use the term ‘traditional’ instead 

of the term ‘natural’ for any institution or social relation, where no scientific design or 

engineering has be used.  Unlike the term ‘natural’, the term ‘traditional’ in the social sciences 

seems to be accurate, and it also creates a sharper contrast with ‘constructed’ or ‘designed’.  

                                             
10 N. Cartwright (1999), pp. 149-150.  
11 Ibid., p. 83.  
12 Ibid., p. 58.  
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The model from Hart and Moore belongs to those models describing a constructed 

regularity, that is to say, the model is a blueprint for replacing a traditional or customary type 

of behaviour, namely the repudiation of debt contacts with a new constructed or artefactual 

behaviour, namely the ability to renegotiate contracts until the completion of a project. In this 

way the metaphor of the socioeconomic machine, and the related principles and ontological 

theses, apply to constructed or designed contracts and institutions. In contrast, debt contracts 

with no design rely on trade traditions inherited through generations of bankers and traders, 

so the rules of those contracts are the product of learning across generations without the help 

from game theorists or social scientists in general.  

The repudiation of contracts certainly is an important social problem, and a lasting 

efficient solution that can benefit all parties involved without creating social losses is not easy 

to find. Traders and bankers can continue relying of their own means and experience for 

solving the problem but they can also seek help from social scientists. The use of science is 

what distinguishes tradition from construction, traditional from designed and natural from 

artefactual. More precisely, the science to be used is a science of design, whose main task is 

the production of blueprints.  

 

2. Blueprints for social machines  

Blueprints are a fundamental and distinctive part of any science of design just like models are 

also fundamental to the natural and the social sciences. An important distinction must be 

made between models describing parts of the actual world, and blueprints projecting parts of 

possible worlds. Because of this basic ontological difference, a science of design should be 

distinguished from what can be described as a science of facts. Such a distinction has also been 

made using terms like basic science in contrast to applied science, and natural and social 

science as distinct from engineering and technology. The economist Herbert Simon 

distinguishes natural sciences such as physics and biology from sciences of the artificial; he 

explains that ‘the engineer, and more generally the designer, is concerned with how things 

ought to be—how they ought to be in order to attain goals and to function. Hence a science 

of the artificial will be closely akin to a science of engineering’, while ‘natural sciences are 

concerned with how things are.’13  

                                             
13 H. Simon (1996), pp. 4-5, 114-115.  
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      In economics, Leonid Hurwicz makes a similar distinction, when he writes that 

‘traditionally, economic analysis treats the economics system as one of the givens. The term 

“design” in the title [of the article] is meant to stress that the structure of the economic system 

is to be regarded as an unknown. An unknown of what problem? Typically, that of finding a 

system that would be […] superior to the exiting one.’14 The distinction between positive and 

normative economics serves the same purpose as he also explains that ‘the study of economic 

systems can be approached either in the spirit of “positive” science (“what is”) or 

“normative” science (“What should be”)’.15  

In economics, blueprints are actually also called ‘models’, which is generically used 

without making a distinction between models of the actual social world and models of 

possible social worlds, or parts of them. In spite of being useful and important, modal 

distinctions between actual and possible worlds are nonetheless insufficient and partly 

inadequate for a science of design.16 This is because possible worlds in philosophy have been 

treated mostly formally, and with no interest in how they are part of engineering and design. 

As a consequence virtually no attention has been paid in philosophy to how the work and 

products of engineering and design affect the content and normative standards currently used 

in the possible worlds literature.  A further distinction is, therefore, needed between possible 

and feasible worlds. The latter are the subject matter of a philosophy of the science of design 

and the blueprints it produces.  

Ontologically, feasible worlds are a subset of possible worlds, which can initially be 

distinguished by criteria obtained from the advancement of technological knowledge. That is to 

say, feasible worlds are a function of the scope, power and reliability of technological 

knowledge. In a basic sense, technological knowledge consists of justified practices and 

propositions concerning the design, construction, operation and functioning of social and 

physical artefacts.17 Engineering and design produce and preserve this kind of knowledge, so 

the science of design complements the science of engineering. The success of any new 

socioeconomic machine and any new policy rely on both knowledge of design and knowledge 

                                             
14 L Hurwickz (1973), p. 1.  
15 L Hurwickz (1972), p. 425.  
16 See D. Lewis (1986); S. Kripke (1980). 
17 On technological knowledge see M. De Vries, S. Hansson, A. Meijers  (2012), pp. 55-64; J. Pitt 
(2001), and E. Layton (1987); a body of literature on ‘knowledge-how’ has been produced in 
epistemology, which requires a separate research to establish the relationship between both discussions 
with an interest in design and engineering, see G. Ryle (1946), J. Stanley and T. Williamson (2001), J. 
Stanley (2011), K. Hawley (2003), and J. Bengson and M. Moffett (2011).  
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of engineering. Designers produce blueprints, engineers build the machines, and only 

technologically feasible blueprints must be selected for building social machines.  

In spite of their central role and impact on nature and society, blueprints have received 

scarce attention from philosophers of science. Among the few works available, there are those 

from Nancy Cartwright and Francesco Guala.18 With the Syntactic and the Semantic views, 

theories became the fundamental units of analysis in the philosophy of science. For the 

semantic view set-theoretical and physical models became essential as the means for providing 

scientific theories with an interpretation, which is crucial for understanding the claims the 

theory is making as well as for giving minimal empirical content to it. Idealised models such as 

that of a pendulum with a massless bob, a body in motion on a frictionless plain, and a 

perfectly rational individual partly fulfilled that purpose. Among others, the work of Nancy 

Cartwright on realistic models, also called representative models as opposed to interpretative 

models,19 represents a shift in the philosophy of physics and the natural sciences towards the 

Mechanical view. Her more recent interest and work on the social sciences represent the same 

view; it is the extension of the Mechanical view to blueprint-making and policy-making 

methods.  

Both blueprint-making methods and policy-making methods rely on the use of social 

mechanisms, while they differ on the scale of the projected changes. Policy changes are 

considered to be comparative smaller than those considering large state institutions or bigger 

markets. Cartwright discusses blueprints and policy-making separately, although the 

methodological principles and ontology she argues for are the same, namely capacities, 

mechanisms and causal models.  

With the model from Hart and Moore, the three methodological principles (i), (ii), (iii), 

and two ontological theses (i) and (ii) were illustrated and discussed. Two more principles are 

discussed in this section, while the third ontological thesis is discussed in the next one. They 

all make a total of five principles and three theses, which all together constitute the 

Mechanical view from Nancy Cartwright on blueprints and socioeconomic machines:   

        Five principles for blueprint-making:  

i) The parts that make up the machine, their properties and the separate 

capacities. 

ii) How the parts are to be assembled.  

                                             
18 F. Guala (2005), pp. 161-183.   
19In M. Morgan and M. Morrison (1999), p. 242.    
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iii) The rules for calculating the outcome from the joint operation of the 

assembled parts.    

iv) What counts as shielding. 

v) How the machine is set to run.  

       Three ontological theses on socioeconomic machines: 

i)  Realism of capacities. 

ii) Ontology of individuals.  

iii) Rejection of evolutionary change. 

From being prescriptive on how to build models of actual socioeconomic machines, these 

principles and theses now become prescriptive on how to build blueprints for feasible 

socioeconomic machines. That is to say, models describe actual machines; blueprints project 

feasible ones. These principles represent two complementary sides of the machine metaphor, 

and the methodological argument derived from it. The principles listed are therefore 

described now as principles for blueprint-making.  

Game theory models like that of Hart and Moore and others devised for fixing 

problems such defection, imperfect equilibria or free riding can all be categorised as 

blueprints. More precisely, these models belong to mechanism design theory. As we saw 

earlier, Cartwright is fairly optimistic about how informative Hart and Moore’s blueprint on 

long-term debt contracts regarding the first three principles is. In particular, this blueprint 

defines the individual and the structural parts of the socioeconomic machine, namely the type 

of individuals participating and their capacities as well as the same discount rates for both, 

certainty in all operations, rules for renegotiation, and the existence of a frictionless second-

hand market for the physical assets of the project. With the help of equilibrium theory 

outcomes can be calculated from the interaction between investor and entrepreneur. In 

contrast, she is sceptical on how informative the blueprint is regarding the last two principles, 

namely how to shield the machine, and how it should get running.  

To make the contract enforceable for both entrepreneur and investor, Hart and Moore 

establish a number of shielding conditions such as no initial sunk costs, expected initial 

returns larger than those offered by any alternative project, and some penalties. If the 

entrepreneur repudiates the contract, he loses control over the project's physical assets, so the 

investor can liquidate them. Furthermore, grounds for continuous renegotiation are also 

considered, which can lead to expected returns larger than those from liquidation. This 

happens because in the model the entrepreneur has special skills required for the execution of 
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the project, so the investor has a strong incentive for renegotiating despite his initial wish to 

defect.  

These shielding conditions constitute an important theoretical progress, which become 

severely limited when the prospects for real application are considered. As Cartwright points 

out, ‘what counts as shielding conditions will heavily depend on what the specific material 

instantiation is. This is especially true of game-theoretic models, where few clues are given 

about what real institutional arrangements can be taken to constitute any specific game.’20 

Limitations on shielding are certainly a problem because game theory is not a strong empirical 

science. Furthermore, it does not have a proper specialised branch of scientists trained with 

the knowledge and skills required for building, shielding and operating the games it designs, 

that is to say, the socioeconomic machines it creates blueprints for. Due to the increasing 

need and pressure for better designs, game theorists working on the design of mechanisms 

have been adding, in a piecemeal fashion, important internal shielding conditions as it is 

prescribed here in principle (iv). Among others, they have designed mechanisms against the 

suppression of norms by the players and against false revelation of preferences.  

The demands posed by principle (v) on how to build and get the machine running 

represent a far more severe problem not only for game theory, but for all branches in the 

social sciences concerned with the design of institutions and policies. The model from Hart 

and Moore provides no information on how get the machine running; it only states the game 

will function optimally as a ‘sub-game of perfect equilibrium. Repeated running imply means 

playing the game again and again.’21  

The problem extends to all blueprints from game theory, where mechanisms for 

improvement, reform or new institutions are projected. However, this is not a surprise 

because these blueprints are Galilean blueprints produced by theoretical scientists. The term 

comes from the models produced by Galileo with some highly idealised objects and 

conditions such as frictionless inclined planes, and massless cords holding bobs in a 

pendulum. Similarly, Hart and Moore’s blueprint and all game theory blueprints contain 

different idealisations such as perfect rationality, costless calculations and perfect certainty in 

all operations. Cartwright explains that this kind of idealisation ‘eliminates all other possible 

causes to learn the effect of one operating on its own’; despite being unrealistic, these models 

                                             
20 N. Cartwright (1999), p. 147.  
21 Ibid., p. 147.  
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and blueprints are empirically relevant for design because they can establish ‘facts about stable 

tendencies’22  

Hence, the problems of how to improve shielding for socioeconomic machines and 

how to get them running remain unsolved. Cartwright argues that detailed causal models of 

the target population could help improve the shielding conditions for new policies; her 

methodological view on policy-making consists of the three following principles:23  

 Principle 1. A good way to evaluate whether a policy will be effective for a targeted 

outcome is to employ a causal model comprising of:  

a) A list of causes of the targeted outcome that will be at work when the policy is 

implemented. 

b) A rule for calculating the resultant effect when these causes operate together. 

 Principle 2: Causes are INUS conditions. 

 Principle 3: Mechanisms matter 

The first principle restates principles (i) to (iii) listed above for blueprint-making, while the 

second is a refinement within the Mechanical view stressing the complexity of causes due to 

their combined and separate effects. The third principle deserves special attention because it is 

fundamental in design, it highlights the distinctive task of designers and the main component 

of blueprints, namely the creation of new mechanisms for solving problems such as free 

riding, contract repudiation and inefficient allocation of economic resources. Cartwright 

quotes motherly love, fear of punishment and desire to conform as examples of social 

mechanisms.24 Social mechanisms have become a major topic in sociology and political 

science. Jon Elster has been one of the main contributors to this topic. His work and the 

different applications of mechanisms are discussed in sections 2.4. and 2.6.   

Cartwright explains that causal models in policy-making only help ‘to estimate, if only 

roughly, whether, were a proposed policy to be actually implemented, a specific, identified 

outcome would be produced.’25 Therefore, the questions of how to implement and operate a 

policy and how to get a socioeconomic machine running still need answer, which is already 

available from the work experimental economists have been doing testing designs and getting 

new social machines running.  

                                             
22 N. Cartwright (2007), pp.221, 225.  
23 N. Cartwright and J. Stegenga (2011), pp. 308, 313.  
24 Ibid., p. 314.  
25 Ibid., p. 289.  
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Over the last two decades, a spontaneous division of scientific labour has emerged, so 

that scientists with the closest set of skills to the those required for the job of an engineer 

have assumed the challenge, they are the experimental economists. Their skills originally 

learned and developed for the purposes of testing theories and hypotheses as well as for 

producing new experimental findings, have been adapted for testing the rules and mechanisms 

projected in the blueprints produced by game theorists. An outstanding example of this is the 

job of the experimental economist Charles Plott, who gets new socioeconomic machines 

running, namely the new multiple-round ascending auction designed for the allocation of 

segments in the airwave spectrum to telecommunication firms in The United States. This case 

is discussed in chapter three. There the discussion will show how the Galilean blueprints 

produced by game theorists remain largely undefined not only on how to get any machine 

running but also on all four remaining principles advanced by Cartwright.   

 

3. The engineering of social machines 

The final aspect from Cartwright’s Mechanical view on design and blueprints is the 

ontological thesis (iii), where she rejects the evolutionary change of social machines. This is a 

very important and fundamental thesis of design, which deserves special attention. In the 

philosophy of the social sciences, this thesis has produced a strong division between those 

supporting design and those standing against it. Although the debate about social design is an 

old one, the contemporary expression of it emerged in the 1920s and 1930s with the debate 

over central planning through the work of economists such as Ludwig von Mises, Friedrich 

Hayek, Oskar Lange and Abba P. Lerner, and the philosophers, Karl Popper, Michael 

Oakeshott and Michael Polanyi.  

Ontologically, the thesis of a designed order in society opposes the thesis of a 

spontaneous social order. Spontaneous order is defined as a stage of relative equilibrium 

within an evolutionary process, where there is no leading agency. The rejection of 

evolutionary change and the support for designed institutions stands against the thesis of a 

spontaneous social order, and institutions exclusively based on tradition. Cartwright explains 

that ‘the third thesis is one about which evidence is divided. Ordinary machines do not 

evolve. They have to be assembled and the assembly has to be carefully engineered […] one 

of the most clear-cut examples of a designed institution in economics is the International 
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Monetary Fund.’26 In contrast, she places the International Gold Standard as ‘an institution 

which was not designed, but which evolved gradually over the nineteenth century.’27 The 

International Gold Standard is considered as an example of spontaneous international order 

formed through the decisions of individual traders in the marketplace with no agent leading 

the process.  

The economist Carl Menger explains how money originated through a spontaneous 

process, driven by the increasing need for making trade operations more efficient. 

Commodities of greater saleability arise as the means of exchange mainly because they are 

available in large quantities, so by choosing them as currency the bad effects of scarcity are 

prevented. Other properties such as easy transportation and fitness for preservation also play 

a part in the selection of the commodity to be used as money. Thus, cowrie shells, cocoa 

beans, salt bars and some metals have all been used as currencies in different periods of 

human history. Later, the development of metallurgy set the conditions for a widespread use 

of metals as the currency across large geographical areas. Menger explains that ‘the origin of 

money (as distinct from coin, which is only one variety of money) is entirely natural […] 

Money is not an invention of the state. It is not the product of a legislative act’. Instead, the 

creation of money is the result of the unconcerted behaviour of each individual ‘led by [his 

economic] interest, without any agreement, without legislative compulsion, and even without 

regard to public interest, to give his commodities in exchange for other, more saleable, 

commodities’.28   

In contrast, one crucial aspect of many designed institutions is the inclusion of a 

leading agent in charge of overseeing and regulating the actions of the participating 

individuals, in order to ensure the accomplishment of certain aims and goals as they have 

been defined in a blueprint. In game theory this implies the inclusion of an agent regulating 

the game by sanctioning the actions of the players. The regulating agent can be a 

representative of the state, a representative of the proprietor of a firm, or a representative of a 

landowner.  A second crucial aspect of design is the participation of social scientists as 

designers, that is to say, as blueprint makers whose job is to use the best scientific knowledge 

available designing any new institution or policy.  

Note that the history of traditional institutions such as commodity money going from 

cocoa beans and salt bars to silver or gold, shows the need for change and adaptation when 

                                             
26 N. Cartwright (1999), p. 150.  
27 Ibid., p. 150. 
28 C. Menger (1871), pp. 260, 261. 
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faced with challenges. Individuals and institutions then face a choice between responding with 

the best of their accumulated traditional knowledge, means and custom, or they can respond 

by getting help from social scientists, which implies the development of artefactual means and 

artefactual behaviour. This is the crux of the dilemma between design and a spontaneous 

order.  

The challenges and problems experienced by the International Gold Standard after the 

First World War called into question the use of gold as commodity money. One of the main 

benefits of the gold standard was the positive effect it had in keeping the exchange rates 

stable, which provided certainty to trade operations and jobs. However, it had an important 

flaw for it lacked the means for a prompt response to large fluctuations in the gold stocks, and 

its availability in the markets. Gold stocks and reserves are subject to the discovery and 

exploitation of gold mines, which can cause shortages as well as an oversupply leading to 

inflation, deflation and trade imbalances with the loss of jobs. The gold standard offered no 

mechanism for restabilising stability within a short period, so by the time stability was 

regained through the transfer of capitals, high social costs had been paid. These include 

drastic falls in trade, large unemployment and loss of purchasing power in large parts of 

society.  

Between the two War Worlds a number of alternatives were produced by economists, 

which attempted to solve the problems created by the Gold Standard.29 In 1923 the 

economist John Maynard Keynes made important criticisms of the Gold Standard exposing 

the different negative effects it had produced over the past decades.30 He advanced a 

monetary plan, which would become one of two blueprints discussed at the Bretton Woods 

Conference, where the foundations for the International Monetary Fund were laid out. The 

two main components of Keynes’s blueprint consisted of the creation of a supranational 

agency endowed with regulation powers, namely a Clearing Union; and the use of fiat money 

by both the Clearing Union and national central banks. The blueprint also included the 

creation of an international currency to be called ‘unitas’ or ‘bancor’. Both the Union and 

central banks were required to be technical and not political, they would intervene to solve 

two main problems created by the Gold Standard, namely the instability of international 

prices created by the scarcity of gold as commodity money, and the large unemployment 

created by employers who react against the natural tendency of wages to rise beyond the limits 

                                             
29 See F. Cesarano (2006), pp. 36-41, 68-99. 
30 J. M. Keynes (1923) A Tract of Monetary Reform.  
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set by the volume of money attached to gold. This is how Keynes describes the mechanism 

and the leading role of the supranational currency:31   

The peculiar merit of the Clearing Union as a means of remedying a chronic shortage of 

international money is that it operates through the velocity, rather than through the volume, of 

circulation […] If hoarding is discouraged and if reserves against contingencies are provided 

by facultative overdrafts, a very small amount of actually outstanding credit might be sufficient 

for clearing between well-organised Central Banks […] The primary aim of an international 

currency scheme should be, therefore, to prevent not only those evils which result from a 

chronic shortage of international money due to the draining of gold into creditor countries but 

also those which follow from countries failing to maintain stability of domestic efficiency-costs 

and moving out of step with one another in their national wage policies without having at their 

disposal any means of orderly adjustment. 

 

The alternative plan put forward by the economist Harry Dexter White still relied on the gold 

standard; it rejected the creation of an international currency and a supranational agency. It 

confined any change in exchange rates only to special circumstances with a fundamental 

disequilibrium, which were left unspecific.32 The United States held a good part of the gold 

reserves and a strong power position, so White’s plan was largely adopted at the Bretton 

Woods conference setting up a world-wide system of currencies attached to the US dollar, 

while the US dollar was itself attached to gold reserves.  

The basic rationale underpinning White’s blueprint is explained by the economist 

Friedrich Hayek, who criticised Keynes’s plan because while it ‘might, indeed, be superior […] 

it is ‘not a practical proposition’ for it requires ‘a wisely and impartially controlled system of 

managed currency for the whole world’33 led by a supranational agency. To solve the 

problems of the scarcity of gold and the resulting instability with trade imbalances, inflation 

and deflation, Hayek suggested replacing gold with various storable raw commodities such as 

wheat, sugar, copper and rubber; his own blueprint considered the coordination of national 

policies, the use of private specialist brokers, and a minimal and almost mechanical role for a 

monetary agency, which would have very little or no discretionary powers. These are the 

basics of the blueprint for the new system:34   

 

                                             
31 J. M. Keynes (1943), pp. 185-186.  
32 See F. Cesarano (2006), p. 133-145.  
33 F. Hayek (1943), p. 176. 
34 Ibid., pp. 179-180, 182-183. 
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With this system in operation an increase in the demand for liquid assets would lead to the 

accumulation of stocks of raw commodities of the most general usefulness. The hoarding of 

money, instead of causing resources to run to waste, would act as if it were an order to keep 

raw commodities for the hoarder's account. And as the hoarded money was again returned to 

circulation and demand for commodities increased, these stocks would be released to satisfy 

the new demand […] There would, in particular, be no need for the monetary authorities or 

the Government in any way directly to handle the many commodities of which the commodity 

unit is composed. Both the bringing together of the required assortment of warrants and the 

actual storing of the commodities could be safely left to private initiative. Specialist brokers 

would soon take care of the collecting and tendering of warrants […] In this respect the 

business of the monetary authority would be as mechanical as the buying and selling of gold 

under the gold standard […] the monetary authority shall be empowered in precisely defined 

circumstances to accept in place of (or substitute for) warrants for stored commodities 

contracts for future delivery of any commodity.  

There are two important differences between the blueprints from Hayek and Keynes. The 

first one on the moral psychology used for design, the second one on the methodology and 

ontology of design.  

The moral psychology adopted in design affects the scope and prospects of success for 

each blueprint. Hayek did not believe that government agencies, national or supranational, 

could be trusted with power and control over commodity money, while Keynes does not 

believe that proprietors of firms or landowners can be trusted to provide rapid and 

coordinated action for stabilising prices,  or the availability of commodity money without 

depressing wages or creating unemployment. They both cared about efficiency and stability of 

capitalist societies but disagreed on the means needed for achieving those two aims. 

 Just as Hayek criticises Keynes’s plan for being impractical by relying on technocrats, 

who are assumed to be wise and impartial, Hayek’s own plan can be criticised for being also 

impractical. As much as the success of Keynes’s blueprint depends on the wisdom and the 

principled and impartial behaviour of technocrats, the blueprint from Hayek requires, for its 

success, enlightened self-interested proprietors and landowners, who are willing to act in 

coordination and rapidly neglecting their most immediate interests and relatively safe trade 

options, for the risky prospects of balancing back their returns from future trade operations. 

These assumptions imply the absence of slow, short-sighted, reckless and fraudulent 

behaviour.  
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         These are crucial components of the moral psychology assumed in the design; the truth 

and reliability of such assumptions define the scope and prospects of success for any 

blueprint.  In Keynes’s case, if the assumptions are true, technocrats can be trusted on the use 

of wide discretionary powers and full control over fiat money. Equally, in Hayek’s case if the 

assumptions from the opposite blueprint are true, proprietors and landowners can be trusted 

over the full control of commodity money and enlightened, coordinated and rapid action.  

Each blueprint would then compete almost exclusively on the stability of prices, low inflation 

and low unemployment within capitalist societies. Further aspects on the moral psychology of 

design are discussed in chapters three and four.    

Methodologically, a blueprint that relies on an agency leading the process is called 

dirigiste, while a blueprint relying on a minimal or no leading agency is called libertarian.  

Ontologically, a blueprint relying on traditional knowledge, traditional means and custom is 

called evolutionary. In contrast, a blueprint relying on science, artefactual means and 

artefactual behaviour is called constructivist. So, a blueprint based on science and artefactual 

behaviour is described as constructivist and artificial, while a blueprint based on traditional 

knowledge and custom is called evolutionary and natural.  

Hayek introduced some of these descriptive terms making a contrast between the two 

methods, which I have been describing as blueprint-making methods. The term ‘blueprint’ 

may seem to be exclusive of design, however I argue that whenever scientific knowledge is 

used, as Hayek does producing a new plan, the term can be applied to both cases. That is to 

say, the extension of the term ‘blueprint’ covers all cases when science is used for creating any 

new blueprint, where the new behaviour is considered to be an adaptation from custom or an 

artefact from construction.  

The blueprint from Keynes is both dirigiste and constructivist. It is dirigiste because it 

relies on supranational and national monetary agencies regulating the behaviour of the 

participants, and leading the process towards the stability of prices, low inflation and low 

unemployment. It is constructivist because it intentionally attains all this by creating artefacts 

such the International Clearing Union, a new design for Central Banks as well as international 

and national fiat money. The blueprint from Hayek is libertarian because it rejects the creation 

of any supranational monetary agency, allowing only a minimal intervention from national 

monetary agencies with constrained, and almost fully defined powers. It is evolutionary 

because the stability of prices, low inflation and low unemployment are attained as the 
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product of individual actions relying on traditional rules, and knowledge accumulated across 

generations.  

The final design of the International Monetary Fund included features from both 

Hayek and Keynes’s blueprints. It retained gold as a reserve and adopted dollar as the 

international currency instead of artefactual fiat money, and it did not provide any means for 

preventing the US Treasury from printing money, which effectively meant a discretionary 

power for creating reserves. Amounts of gold and national currencies were transferred from 

the country members to the coffers of the IMF, and it was agreed that countries would lose 

control over 75% of those transfers. Technocrats at the IMF would have full control over 

those funds to be used for lending to other countries, and they would also have the power to 

survey national economies as a condition for lending as well as make recommendations on 

domestic policies.  

Impartiality was compromised because most of the IMF staff positions were filled 

with US economists and technocrats. Exchange rates and other national monetary policies 

were also subject to the approval and regulation of the new supranational bureaucracy. The 

new discipline in policies recommended by the IMF, and other new behavioural changes 

required from national monetary authorities and local politicians were more than adaptions 

from custom, they had to be constructed from training and maintained through regular 

supervision, incentives and penalties which were all decided by the IMF bureaucracy and 

technocrats.  

Because of the Keynesian aspects of the International Monetary Fund, and because 

her methodological advice is addressed to state agencies in charge of designing, building and 

implementing policies and institutions,35the Mechanical view from Nancy Cartwright on 

blueprint-making and policy-making falls into the dirigiste methods considered as a part of 

social engineering. Of course, the size of the intervention from leading agencies varies from 

holistic central planning in socialist societies to piecemeal decentralised planning and 

intervention in largely capitalist societies, with different sizes in the provision of welfare 

institutions and state-owned enterprises. Her principles on policy-making require piecemeal 

intervention, they demand the identification of social mechanisms, and the production of 

comprehensive causal models, which if they are used ‘in applied science and engineering, why 

                                             
35 See N. Cartwright (2009), N. Cartwright and J. Stegenga (2011), and N. Cartwright and J. Hardie 
(2012).  Other examples she uses are from education and nutrition policies implemented in 1990s, 
namely the new policy on class-size reduction in primary schools in California, and the child nutrition 
programme implemented in Tamil Nadu and Bangladesh.  
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should we expect it to be substantially different—and substantially easier—in social 

engineering?’36  

Like Cartwright, Karl Popper also advocated the use of piecemeal social engineering; 

and like her he also used the machine metaphor, which he described as the ‘technological 

approach’. He points out that ‘just as the main task of the physical engineering is to design 

machines and to remodel and service them, the tasks of the piecemeal social engineer is to 

design social institutions, and to reconstruct and run those already in existence.’37  Popper was 

critical of holistic social engineering as socialist and national socialist government practised it, 

so he placed piecemeal engineering as part of liberal capitalist societies and their governments.  

The views from Popper and Cartwright on social engineering actually correspond with 

policy reforms and institutional design as they are practiced today in capitalist societies with 

provision of welfare institutions. For instance, Popper explains that unlike those blueprints 

for holistic engineering, ‘blueprints for piecemeal engineering are comparatively simple. There 

are blueprints for single institutions, for health and unemployment insurance, for instance, or 

arbitration courts, or anti-depression budgeting, or educational reform.’38   

The association of piecemeal engineering with liberal capitalist societies and Keynesian 

policies, and the association of holistic engineering with socialist societies have both become a 

common place. It has also become a common place to associate libertarian capitalism with 

anti-design views grounded on evolutionary arguments similar to those held by Hayek.39 At 

the same time, libertarian egalitarianism has been largely ignored in design; no holistic or 

piecemeal engineering, and no evolutionary argument exist on how to attain economic 

equality and wealth with a minimal state. Such neglect and associations could be explained by 

the origin of the respective scientific views and the circumstances surrounding them, and also 

because of the values and biases leading scientific research.  

In opposition to those commonly held views, I argue that the application of piecemeal 

and holistic engineering depend on the amount and reliability of the existing social 

technological knowledge irrespective of economic and political beliefs. I do this by showing 

how piecemeal and holistic engineering methods have been applied to economic and political 

programmes of different size and ideology. The ultimate product of this argument and 

position should be a methodology of design and engineering in the social sciences, which can 

                                             
36 N. Cartwright and J. Stegenga (2011), p. 296.  
37 K. Popper (1961), p. 59.  
38 K. Popper (1966), p. 172.  
39 M. Oakeshott (1947) and M. Polanyi (1940) held views similar to those from F. Hayek.  
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be detached from their current ideological and historical biases, and can therefore be made 

available to all and be used for making blueprints from political and economic standpoints 

with low or no records of design.  

Whenever modern science is used for a new policy, institution or constitution design 

and engineering are present, including plans for reducing the state from right and left 

libertarianism. In contrast, design and engineering are excluded from those societies 

exclusively relying on accumulated traditional knowledge with no use of social modern 

science. Piecemeal and holistic engineering are the two extremes within a continuous line, so 

there is a large variation on the size of the changes considered in any design. Whatever the 

size and challenges, any decision of design and engineering must rely on the amount and 

reliability of the existing knowledge. A small reform in the electoral system or in the public 

health services can fail just because social scientists do not have the required knowledge, while 

large economic reforms can succeed just because the required knowledge is available.  

The recent capitalist engineering with successful mass privatisation performed in 

Russia40within a short period of three years, and in East Europe41 in less than a decade, 

proved the success of holistic engineering. The behavioural changes in the population did not 

emerge from custom as Hayek would argue but from the new rules, incentives, penalties and 

other enforcement means embodied in the new socioeconomic machines being built, namely 

private firms. In factories, the officials from the communist parties were replaced with 

representatives from the new proprietors of firms. The application of incentives, penalties and 

supervision on female and male Russian workers remained, just the size, content and structure 

changed. More significantly for the anti-design libertarian views held by Hayek was his 

practical support and theoretical justification of a military dictatorship that decided upon and 

safeguarded capitalist holistic engineering, as it occurred in Chile. 42 This case proved not that 

only successful free-market holistic engineering is possible, but also that it can also take place 

under military control and protection.  

The amount of accumulated scientific knowledge on the design, construction and 

operation of firms and free markets is so vast that many of the positive and negative 

consequences can be anticipated. All this makes the design and engineering of free markets 

                                             
40 See Boycko, Maxim et al. (1995),  
41 See J. Elster, C. Offe, U.Preuss (1998); J. Zielonka (2001); and C. Bjørnskov and N. Potrafke (2011).  
42 See Hayek (1982), Vol. 3, pp. 124-126. Friedrich Hayek, Milton Freedman and other right-libertarian 
economists from the Mont Pelerin Society supported the holistic capitalist reforms in Chile, they met 
and advised General Augusto Pinochet and the economists in charge of the reforms, see J. G. Valdés 
(1995).  
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comparatively more reliable.  Similarly, the positive and negative consequences of a central 

planning from the state are also well known. Some of these consequences can currently be 

observed in Venezuela, where large-scale social engineering has been taking over the last few 

years, expanding the control and power from the central government.43   

By itself, piecemeal engineering is not any more reliable than holistic engineering. 

Piecemeal engineering of small reforms and policies can also fail, even in cases where 

scientific knowledge has been made available. Nancy Cartwright demonstrates this point using 

cases where government education and nutrition programmes have failed. In 1996, elected 

politicians from the House of Representative in California decided on a new education policy 

for reducing the class size in primary schools, the new policy was motivated by the poor 

performance of students in previous years. The decision on the new policy was based on 

experimental evidence from randomised control trials performed in primary schools in 

Tennessee over a period of four years, where a reduction from 25 to 13 students produced a 

significant improvement in reading and mathematics.  

In spite of the evidence the implementation in California failed, which also represented 

a loss of one billion dollars that was allocated for the policy. The failure was explained by 

identifying differences in the demographic profiles of pupils, which likely created an unequal 

distribution of confounding factors contained in the different populations, while problems of 

implementation were also found such as the hiring of teachers with low qualifications, and a 

structural change in the thresholds for class reduction defined in each state.44  

Cartwright criticises randomised control trials for their inability to discriminate 

confounding factors and some structural ones, which also affect implementation. By using 

causal models instead, she explains that her own ‘solution of capacities to underwrite the 

inference ticket from efficacy to effectiveness solves the problem of the relevance of 

Tennessee to California […] The logic of capacities—when applicable—thus solves all three 

problems in one fell swoop. Regarding problems of confounding and implementation, it 

accounts for the fact that we would not normally expect the same outcome outside the 

experimental setting as inside.’45 She holds similar conclusions for the failure of the 

Bangladesh Integrated Nutrition Project inspired by the success of the Tamil Nadu Integrated 

Nutrition Project both funded by the World Bank.46    

                                             
43 See M. Weisbrot and J. Johnston (2012). 
44 See G. W. Borhnstedt and B. M. Stecher (eds.) (2002), pp. 7-9. 
45 N. Cartwright (2009), p. 132.  
46 N. Cartwright and J. Hardie (2012), pp. 76-90. 
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A successful case of piecemeal engineering can be found in the design, implementation 

and current operation of internal markets in the National Health Service (NHS) in the United 

Kingdom. Initial ideas on a blueprint for implementing competition within the health care 

system in The United States had been advanced by the economist Alain Enthoven in the early 

1980s; internal competition for budget allocation was presented as a solution to the 

continuous rising costs and high inefficiency of health care publicly funded. The NHS was 

experiencing the same problems, which prevented bringing the least well-off districts up to 

the level of the best-off districts as it was originally planned in 1948 under the labour 

government.  

Planning and administration in the NHS was centralised in London and the six other 

regions with only a small number of decisions made by local districts. Enthoven presented the 

basic components of a decentralised blueprint by transferring the decisions on budget 

spending, control over assets and other important aspects to the districts, he explained that 

‘districts are now subject to many controls that are intended to satisfy the needs of central 

government, the Region, the medical profession, national unions, etc. but are not focussed on 

efficient service at the point of delivery.’47   

His blueprint consisted of six basic rules such as full freedom for each district 

authority to decide upon the allocation for resources for its own patients, and the payment for 

emergency and non-emergency services to patients outside each district. Decisions on wages, 

working conditions and firing decisions would also be made locally; consultants and general 

practitioners would make contracts with the district authorities, and each district could buy or 

sell services and assets to other districts and the private sector as well as borrow money at 

government interest rates.  

Enthoven realised that control over budget and assets as well as freedom to buy, sell, 

borrow and sign contracts may be themselves be insufficient, and they can actually lead to the 

opposite outcomes unless they were supported by a behavioural and cultural change, so he 

added six prerequisites such as the provision of incentives to make cost-effective decisions in 

the design, appointment of suitably trained managers, good cost information available, a 

commitment to suppress vested interests, and the development of a new culture of buying 

and selling health services, which he noted did not exist, so the behavioural changes needed 

would therefore be artefactual.48  

                                             
47 A. Enthoven (1985), p. 38.  
48 Ibid., pp. 39-41.  
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The British economist Alan Maynard put forward similar ideas on a blueprint 

suggesting that general practices could become fund-holders with powers similar to those of 

the district health authorities.49 Besides the changes in district authorities and general 

practices, the final blueprint for the NHS internal markets introduced similar changes for 

hospitals, which would change their status, becoming trusts. The new health trusts, district 

authorities and general practices would have equal decision power over the allocations of 

funds, buying, selling and signing contracts.  A successful implementation required 

behavioural and cultural changes; each health trust, district, and general practices would now 

act as private firms; committees and managers in each of them would behave like proprietors 

of a firm, and competition would take place among trusts, district authorities and general 

practices for attracting and retaining as many patients as possible, who should now behave as 

consumers.  

The new NHS internal markets would not be completely free markets but managed 

markets because those trusts, districts and general practices losing in the competition would 

be saved by the central government ensuring that patients would not be affected. Regular 

universal health care would remain for all residents and legal immigrants, and emergency 

services would remain available to any person. With some minor reforms and improvements, 

internal markets remain as the main operational principle of the NHS, both the Labour Party 

and the Conservative Party have supported this design. The NHS internal market is a good 

example of a socioeconomic machine. More precisely, it is a welfare state liberal 

socioeconomic machine combining aspects of a right-libertarian design with some socialist 

ones.  

While working on their own blueprints, Enthoven and Maynard rejected a right- 

libertarian design for the NHS, while they have also rejected the existing central planning. 

Maynard argued that ‘as in all other markets, capitalists become the enemies of capitalism. By 

this we mean that general practitioners would be likely to use their market power to stabilise 

and maximise their income and employment. Such behaviour, although it might benefit the 

members of the profession, would be unlikely to lead to greater efficiency or patient 

satisfaction.’50 While Enthoven argued that ‘markets do not protect the weak, the 

disadvantaged, or the unlucky. Social protections are needed and generally present in modern 

                                             
49 A. Maynard (1986).  
50 A. Maynard, M. Marinker and D. Pereira (1986), p. 1439.  
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democratic market economies […] The challenge is to find something in the middle that 

captures some of the best of both central planning and market forces.’51  

As a socioeconomic machine, the NHS has been working reliably and more efficiently 

than it did under central planning.52 One of its unintended consequences was to save the 

Labour Party from its own centralised policies, and just as it helped Labour it could have 

helped state socialism. Because internal markets are a hybrid design with socialist components 

without privatisation, it could have used in the ex-USSR, East Germany and East Europe by 

extending it to all social and economic domains where central planning was used, and it could 

also be used now in Cuba or North Korea following the kind of piecemeal engineering 

successfully performed in China and Vietnam just not for internal markets but for free 

markets instead, implemented in the so called ‘special economic zones’.53  

The successful engineering of the special economic zones is particularly relevant 

because of their right-libertarian design. There is no government intervention, no minimum 

wages, no taxes and virtually no other barrier; capital investors and entrepreneurs almost enjoy 

full freedom. Female and male workers are still under the control of the entrepreneur 

representatives but free from the control of the communist party representatives, and they 

earn wages that are comparatively larger at the local level, while they may remain significantly 

low compared with international standards. Also, working conditions can be poor and 

detrimental to the workers in the special economic zones. Nonetheless, all this is consistent 

with a right-libertarian design.54   

The success of the internal markets in the United Kingdom, and the success of the 

special economic zones in China and Vietnam show that each of these socioeconomic 

machines can be implemented in socialist and capitalist countries following the method of 

piecemeal engineering, precisely as it was suggested by Karl Popper. He argued in favour of a 

social engineering ‘confined to a factory, or to a village, or even to a district’ because ‘only in 

this way we can learn how to fit institutions into the framework of other institutions, and how 

to adjust them, so that they work according to our intentions. And only in this way can we 
                                             
51 A. Enthoven (1999), pp. 11, 13.  
52 See J. Le Grand, N. Mays and J. Mulligan (1998), pp. 117-143; A. Enthoven (1999), pp. 24-32; see 
also A. Enthoven (2002); C. Spoor and J. Munro (2003); and M. Dusheiko et. al. (2007) Due to the lack 
of information on some years, and the control of available information by the government, the 
measurement and comparison of efficiency rates and other aspects like quality, equity, accountability 
and choice are not comprehensive, and in some cases they are not fully accurate.  
53 See D. Z. Zeng (ed.) (2010); Y. Tao and L. Zhiguo (ed.) (2012); O. Weggel (2007); and M. Than and 
J. L. H. Tan (ed.) (1993). China implemented the first special economic zone in 1979, while Vietnam 
implemented the first one in 1991.  
54 See M. Zwolinski (2007).  

 29



make mistakes, and learn from our mistakes, without risking repercussions of a gravity that 

must endanger the will to future reforms.’55 The precautionary principle implicit in his 

position led him to reject holistic engineering using socialism as an example. He claimed that 

‘of the two methods, I hold that one is possible, while the other one simply does not exist: it 

is impossible.’56   

In contrast, the cases discussed above show that large scale engineering on free 

decentralised markets has been successfully performed because of the vast social technological 

knowledge available on how to build them, and because of its comparative advantages over 

socialist central planning. It is not so much the size of the changes as the knowledge on how 

to produce them. Successful holistic engineering is feasible and therefore possible just as 

piecemeal engineering can be unfeasible and therefore impossible, at least until the relevant 

knowledge is produced. No piecemeal engineering should be performed just because the size 

of grave repercussions is small, and no holistic engineering should be rejected just because it 

represents a large-scale change. The amount and reliability of the social technological 

knowledge available should be used as criteria for deciding between piecemeal and holistic 

engineering. These are criteria freed from some of their ideological and historical biases, 

namely the association of piecemeal engineering to liberal capitalist societies and Keynesian 

policies, and holistic engineering from state socialism. A science of design should be made 

available to all and, more importantly, it should be performed on designs from political 

standpoints with no or few cases of design, which can offer solutions to current social 

problems.  

 

4. Analytical sociology   

The machine metaphor has proven to be methodologically fruitful.  Through different 

sources and influences, this metaphor has spread across the social sciences mainly in the 

search for social mechanisms to be used in explanation and design. There are three 

outstanding examples of this metaphor in the social sciences, namely analytical sociology, 

mechanism design theory and institutional design. Analytical sociology is mainly concerned 

with explanation, while mechanism design theory and institutional design are concerned with 

design. The methodologically conscious choice for mechanisms and the close attention paid 

to them in analytical sociology provide the grounds for an initial comparison between these 

                                             
55 K. Popper (1966), p. 176.  
56 K. Popper (1961), p. 69; see also K. Popper (1966), p. 175.  
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three branches, and the identification of some challenges related to the use of mechanisms 

such as the material nature of the mind and the scope of causes external to the mind in the 

design and engineering of artefactual behaviour.   

Analytical sociology constitutes the best example in the social sciences of the 

Mechanical view advanced by Nancy Cartwright and Rom Harré. It rejects empiricist 

standards such as the need for laws and universal theories. It places social mechanisms at the 

centre of research in sociology and some related extensions to economics, and it explicitly 

adopts causal realism and realism of unobservable entities such as beliefs, intentions and 

desires. The use of mechanisms was inspired by the work of Jon Elster, while the realist 

argument for causes and unobservable entities came through the influence of Rom Harré. It 

adopts methodological individualism, which is also part of the analytical method followed by 

Cartwright.57  

Within analytical sociology, the work from the economist Thomas Shelling58and that 

from the sociologist Raymond Boudon59can be considered as foundational in the conscious 

attempt for using individual mechanisms for the explanation of large-scale social effects. More 

recently, the sociologists Peter Hedström and Richard Swedberg60 have made important 

advances in establishing the methodological foundations of this research programme.  

The standards of empiricism prescribe the use of laws, while it criticises the realist 

conception of causes and mechanisms and its use in scientific explanation. The deduction or 

induction of the event to be explained must be supported by laws, while any reference to 

causes or mechanisms must be replaced with a set of observable initial and boundary 

conditions, which are constantly conjoined to the observable effect.61  Hedström and 

Swedberg criticise the covering-law explanations for being ‘black-box explanations’; this is 

because ‘they do not attempt to reveal any mechanisms that might have generated the 

observed relationships’62. The same view on the covering-law model is held by Cartwright, 

who uses the term ‘vending machine’ instead63. Following Jon Elster,64 Hedström and 

                                             
57 N. Cartwright (1999), pp. 83. 149-150.   
58 T. Shelling (1978).    
59 R. Boudon (1974) and R. Boudon (1981). 
60 P. Hedström and R. Swedberg (ed.) (1998), P. Hedström (2005); see also P. Demeulenaere (ed.) 
(2011).  
61 C. Hempel (1965), pp. 351-352.  
62 P. Hedström and R. Swedberg (ed.) (1998), p. 8; see also P. Hedström and R. Swedberg (1996), p. 
287. 
63 N. Cartwright (1999), pp. 58-59, 184-186.  
64 J. Elster (1989), (1999).  
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Swedberg claimed that social mechanisms provide real explanatory power, and therefore any 

true explanation must be causal.  

Elster has also been critical of the covering-law model of explanation; he put forward 

an alternative model of explanation by mechanisms in the social sciences. He places 

mechanisms as ‘intermediate between laws and descriptions’, and defines them as ‘causal 

patterns that are triggered under generally unknown conditions or with indeterminate 

consequences.’65 Elster’s explanation by mechanisms holds important similarities with the 

explanation by causal models advanced earlier by Nancy Cartwright, so the work from both 

consistently underpins the research programme in analytical sociology.66  

Individual psychological mechanisms are fundamental for any explanation in analytical 

sociology. These mechanisms are mainly taken from rational choice theory and cognitive 

psychology; some examples of them are cognitive dissonance, wishful thinking, self-fulfilling 

prophecy, the endowment effects and utility maximisation. Recall that Cartwright also 

considers some cognitive mechanisms for explanation such as motherly love, fear of 

punishment and desire to conform.  

Analytical sociology emerged not only as a reaction to the methodological standards of 

empiricism but also against the holism of some sociological theories, also called ‘grand 

theories’. Theories such as structural functionalism hold a prominent focus on social structures 

as the theoretical entities with major explanatory power, which are also framed as functional 

explanations. Social structures are sets of relationships established among individuals, and a 

set of such structures constitutes a social system; kinship, caste and social class relations are 

examples of those structures. In these theories, individual  behaviour meets the ‘exigencies’ 

demanded for ‘the production, maintenance and development of cultural systems’, so 

psychological ‘motivational mechanisms of the personality must be understood and 

formulated relative to the functional problems of this unit.’67 Hedström and Swedberg 

criticise structural functionalism as ‘empty theorising’ for ‘it ignores the principle of individual 

action’68. In contrast, they argue that ‘a focus on explanatory mechanisms helps sociology to 

                                             
65 J. Elster (1999), p. 1; see D. Bailer-Jones (2009, pp. 35-41) for a detailed discussion on mechanisms; 
see J. Dupré (2001) for an argument against mechanisms in economics.   
66Jon Elster (1999, p. 2) explains that the work from Nancy Cartwright on explanation by causal 
models in physics anticipated his work on explanation by mechanisms in the social sciences. 
67 T. Parsons (1951), pp. 21, 10, see also pp. 116-125.  
68 P. Hedström and R. Swedberg (1996), p. 299. 
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avoid the trap of mindless empiricism on the one hand, and conventional and empty 

theorising on the other.’69  

The philosophers Mario Bunge and Daniel Little hold similar views; they have also 

produced arguments in defence of social mechanisms as the micro-foundations of theories in 

the social sciences. Little, for instance, holds that ‘social causation depends on regularities that 

derive from the properties of individual agents: their intentionality, their rationality, and 

various features of individuals motivational psychology’; and he adds that  ‘causal mechanisms 

are more fundamental than regularities of association between causal variables.’70 Bunge 

argues that ‘grand theories’ such as ‘Parsonianism’ must be avoided and considered with 

suspicion, while knowledge of social mechanisms should be prioritised.71   Such mechanisms 

should be the main components of theories with limited scope called ‘middle-range theories’. 

The following two examples illustrate the explanation by social mechanisms, which belong to 

middle-range theories.  

To illustrate how such mechanisms work, Raymond Boudon quotes the explanation 

for the lack of support socialism received within the US American working classes during the 

late nineteenth and early twentieth centuries. It is a contrastive explanation originally 

produced by the sociologist Werner Sombart, which Boudon breaks down into thirteen 

premises; here it is in a condensed form of six premises:72   

1) The US American society is a stratified society. In a stratified society, people  consider 

upward social mobility to be something desirable. 

2) Upward social mobility requires an investment from each individual with varying costs 

and uncertain returns. 

3) If, on average, the costs and risks do not exceed certain individual thresholds, 

individual strategies of upward social mobility will be chosen. If such individual costs 

and risks exceed the threshold, individual strategies will be dismissed, and collective 

strategies of upward social mobility will instead be considered. Collective strategies 

also carry costs and risks.  

                                             
69 Ibid., p. 299. 
70 D. Little (1991), p. 18; and D. Little (1998), p. 245.  
71 M. Bunge (1999), pp. 47, 55-63.  
72 R. Boudon (1981), pp. 20-24; Werner Sombart’s explanation reflects the social and political 
conditions of the late nineteenth century, his book Why is There No Socialism in The United States? was 
published in 1906 
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4) The costs of individual upward social mobility are greater in societies with 

pronounced class differences, so collective strategies reducing individual costs and risk 

will be chosen.     

5) A socialist programme legitimises and coordinates a choice for collective strategies of 

upwards mobility.  A collective socialist strategy will be chosen if rival collective 

strategies of upward mobility have greater costs and risks with fewer returns, and if a 

large enough number of individuals share the same belief on such greater costs and 

risks. 

6) Class barriers are more visible in The USA than in Europe, therefore the belief in a 

greater upward social mobility within capitalism is more widely shared in The USA 

than in Europe. The individual costs and risks of upward social mobility within US 

American capitalism are perceived to be less than those involved in socialist collective 

action.   

_________________________________________________________________ 

Therefore, socialism is less appealing in The USA than in Europe. 

 

The question regarding the lack of support of a socialist programme was puzzling and the 

explanation was challenging because there was evidence of the low rate of upward social 

mobility in The USA; poverty and unemployment were also large in American society. 

Therefore, an explanation would not be trivial but revealing. Boudon explains that there are 

two key elements in the explanatory mechanism proposed by Sombart, namely ‘the weaker the 

visibility of social barriers, the greater the belief in the possibility of crossing them’, and ‘the 

lower the cost of a strategy, the greater the chance that it will be adopted’.73 The belief in a 

greater and easier upward social mobility can actually be false, that is to say, it is enough that a 

large enough number of individuals believe it to be true; ‘ it is only necessary […] a low 

visibility of symbolic barriers between classes’.74 This was the case in the The USA, where 

social mobility was actually far lower than it was perceived, and lower than in some European 

countries. Hence, the crux of the explanation is the false, shared belief in a greater upward 

mobility within the US American workers both employed and unemployed. In addition, 

political and economic decentralisation in The USA also hampered a wider communication 

and coordination within the working classes at a national level.  

                                             
73 Ibid., p. 23.  
74 Ibid., p. 22.  
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        The second example uses a game theory model to illustrate the surprising effects small 

variations in individual thresholds have for collective action such as riots, strikes, voting and 

migration.  The sociologist Mark Granovetter criticises sociological explanations of collective 

action based on institutionalised norms, individual preferences and motives because they are 

insufficient for the explanation of individual decisions with effects on collective outcomes. He 

argues that explanation by social norms assumes ‘a simple relation between collective results 

and individual motives’, therefore a model with a mechanism explaining ‘how these individual 

preferences interact and aggregate’ is needed.75 He found such mechanism in the variation of 

individual thresholds for decision making on the participation in collective actions.  In his 

model, Granovetter assumes a crowd with one hundred individuals randomly taken from a 

population with different quantitative values on the number of people needed for them to 

join a riot: ‘a distribution of riot thresholds equals to the uniform distribution: 1% has 

threshold 0%, 1% of the population has threshold 1%, 1% has threshold 2% … 1% of the 

population has threshold 99%’.76  

        Initially only the person with a threshold of 0% will participate, and her participation will 

activate the person with a threshold of 1%, this action will activate the person with a 

threshold of 2%, and so on until the person with a threshold of 99% joins completing the set. 

If the distribution of thresholds changes slightly, for instance, if the person with a threshold 

of 3% is replaced with a person with a threshold of 4%, the collective outcome would 

dramatically change. There will be no riot; the collective action will end with three people 

only. Other changes can be modelled with the same population showing how small changes 

can have dramatic collective outcomes. Hence, variation in individual thresholds is a simple 

mechanism with surprising explanatory power, unexpected large-scale effects and large scope 

because of the many cases of collective action it can explained.  

Threshold models and the explanation of the low appeal for socialism within the US 

American working classes follow the three methodological principles suggested by Hedström 

and Swedberg,77namely the principle of direct causality by identifying individual decision 

making and interaction among individuals, the principle of limited scope by building models, 

which are part of middle-range theories, and the principle of methodological individualism by 

explaining collective action and its aggregate effects by individual decision-making. The first 

two principles ask for a finer causal description with a limited scope, which is not explicitly 

                                             
75 M. Granovetter (1978), p. 1421.  
76 Ibid., p. 1431. 
77 P. Hedström and R. Swedberg (1996), p. 298. 
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requested in the five principles put forward by Cartwright, so in this sense these principles are 

a refinement within the Mechanical view. The third principle on methodological individualism 

is already part of this view.   

Besides these three principles, analytical sociology also postulates the existence of 

unobserved explanatory mechanisms. Assumptions of intentions, discounting, and 

preferences have proven extremely useful for the analysis of individual action even though 

they never can be observed.’78 Hedström and Swedberg refer to the work from Rom Harré in 

support of the postulation of theoretical entities such as beliefs, intentions and desires and 

their causal powers, particularly when they form a psychological mechanism for individual 

action, which on the aggregate level constitutes a social mechanism.  

Such mechanisms have generative causal power to be distinguished from a Humean 

sucessionist explanation of causation, Harré explains that ‘in the generative theory the cause is 

supposed to have the power to generate the effect and it is connected to it […] the world 

being what it is, replete with generative mechanisms located in the many things and materials 

that exist in nature, not every possible outcome is equally likely.’79 This realist view on the 

causal power of mental states is also shared by Nancy Cartwright, with the adscription of 

capacities or natures discussed above in section 2.1. The influence of Harré’s realist argument 

extends across other sociologists within analytical sociology, for instance Mohamed Cherkaoui 

writes that ‘realist philosophy, which is mainly British, clearly bears the stamp of Harré, 

notwithstanding the contributions of [Roy] Bhaskar, and [Andrew] Sayer among others.’80  

Following the work of Jon Elster, Hedström and Swedberg describe mechanisms as 

the ‘cogs and wheels’ of social explanation; Elster writes that ‘mechanisms [are] –nuts and 

bolts, cogs and wheels–that can be used to explain quite complex social phenomena.’81 

Semantically, the machine metaphor is part of the core of the research programme in 

analytical sociology. One of the strongest ontological views on this metaphor is held by Elster, 

who argues that ‘all explanation is causal’. He accepts intentional and functional explanations, 

however he claims that ‘at the most fundamental level, though, all explanation is causal.’82 He 

follows Donald Davidson’s argument,83 which turns intentions and other unobservable 

mental entities into causes just as they are used in physical sciences, so that intentional 

                                             
78 Ibid., p. 290.  
79 R. Harré (1972), pp. 116-117; see also R. Harré (1970), pp. 39-40, 102-111. .  
80 M. Cherkaoui (2005), p. 95; see also P. Demeulenaere (ed.) (2011), pp. 18-21, 87, 188, 268.   
81 J. Elster (1989), p. 3; see P. Hedström and R. Swedberg (1996), p. 286.  
82 J. Elster (2007), pp. 7-8, 14, 30 and 271; Daniel Little (1998, p. 208) holds similar views.  
83 D. Davidson (2001), pp. 3-19.  
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explanation becomes a case of causal explanation. This claim is important because the 

mechanical metaphor may turn into a literal description if it is accepted that intentions and 

other mental entities relevant for the explanation of behaviour are physical or material entities. 

There are two positions on this ontological thesis.   

Elster aligns with the anomalous materialism from Davidson, while Mario Bunge 

argues for full materialism. Bunge argues that ‘an explanation by reasons is just a particular 

case of causal explanation’, ‘the internal causes of overt behaviour are mental events such as 

decisions motivated in turn by intentions (which are in turn processes in the frontal lobes of 

primates and perhaps of other higher vertebrates as well).’84 Either version of materialism 

faces at least two problems. The first one is the existence of mutually inconsistent theories of 

unobservable entities and processes, which is a problem already discussed in chapter one with 

the case of the eather and field theories of electromagnetism. In neuroscience too there are 

mutually inconsistent theories competing for the explanation of unobservables such as the 

localization of brain functions versus theories of distributed brain functions, electrical versus 

chemical theories of synaptic transmission, and theories of nerve cell connections by 

cytoplasmic continuity versus connections by surface contacts.85 This is just the problem of 

underdetermination of theories for which the rules of minimal and maximal analogy were discussed 

also in chapter one.   

The second problem consists of the iteration of metaphor. As it was shown in chapter 

one, central terms in the vocabulary from microphysics rely on metaphors taken from 

macroscopic events such as ‘currents’, ‘force’, ‘field’, ‘repulsion’, ‘conductor’, ‘wave’,  and 

‘strangeness’. This shows the large scope of metaphor importantly illustrated by Rom Harré.86 

The ubiquity and constant iteration of metaphor in science under different semantic masks 

justifies and strengthens the use of mechanical and technological metaphors such as that of 

social mechanisms in analytical sociology. This makes the possibility of having a scientific 

semantics made up by literal terms and descriptions unlikely. For it will be shown that not 

only in analytical sociology but also in mechanism design theory and institutional design the 

scope, explanatory power and methodological fruitfulness of the machine metaphor remain 

strong.  

 

 
                                             
84 M. Bunge (1999), pp. 45-46.  
85 See M. Jacobson (1993), pp. 151-228.  
86 R. Harré (1960).  
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5. Institutional design 

Institutional design is a branch within political science concerned with the design of 

institutions such as forms of government, electoral systems and constitutions. It relies on the 

machine metaphor and on comparative methods of research, and it emerged from New 

Institutionalism. The publication of the book Rediscovering Institutions in 1989 by the economist 

James March and the political scientist Johan Olsen marked the return to the study of 

institutions in political science, this new trend was described as New Institutionalism in 

contrast to the Old Institutionalism, which predominantly had normative and legal concerns.87 

New Institutionalism came into political science as a reaction to the methodological 

individualism of behaviouralism in political science and rational choice theory. The focus of 

New Institutionalism on the study of actual institutions, and the constant need for reforming 

and creating new ones, led almost naturally to the use of this knowledge for the design of 

political reforms as well as new institutions.  

        The method used in institutional design consists of comparative studies of the positive 

and negative effects of different sets of rules, incentives and penalties from current and past 

institution.  The results of these comparative studies are used for assisting the choice over 

alternative institutional structures to be implemented in a new domain expecting the same or 

similar effects. The degree of resemblance between the known domain of operation and the 

new domain plays a crucial in the choice; it is assumed that by maximising similarity the 

likelihood of getting the desired effects are comparatively larger. Because this method only 

provides a choice from actual designs past or present, further work and information are still 

required in order to adapt the design to any new domain. Therefore, this method lies in the 

middle of a science of design such a mechanism design theory, and a science of facts such as 

analytical sociology.   

        Within institutional design, electoral systems have received special attention because 

‘they are the most manipulative instrument of politics’ producing one of the largest effects on 

the distribution of political representation and political power.88 Extensive empirical studies 

have been published on the transformation of Russia and Eastern European counties into 

                                             
87 See B. Guy Peters (2012), p. 1-24. In economics, a shift towards institutions also occurred in 
reaction to neoclassical economics and related aspects of rational choice theory, see D. North (1990); 
D. North, L. Aston, and T. Eggertsson (1996); O. Williamson (2000); and E. Ostrom (2005). Unlike 
the new institutionalism in political science, the new institutionalism in economics has almost 
exclusively concentrated on producing empirical studies on actual institutions.  
88 G. Sartori (1997), p. ix; see also B. Reilly (2001), p.12; and A. Ahmed (2013), p. 10.   
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representative democracies.89 Comparative studies on electoral engineering have also been 

extensively produced covering data from Papua New Guinea, Fiji, Estonia, Mexico, Denmark, 

Iceland, Northern Ireland, the United Kingdom and many other countries, which have been 

published by the political scientists such as Benjamin Reilly, Pippa Norris and Amel Ahmed.90 

New branches such as constitutional design have also emerged with an interest in 

supranational constitutions such as the constitution for the European Union.91    

        The political scientist Giovanni Sartori was one of the early initiators of this method of 

comparative design, which he applied to constitutions and party systems. He introduced the 

term ‘political engineering’ pointing out the effects it has shaping the behaviour of politicians 

and society, he argues that electoral engineering should be a main target because political 

parties are the political channels of mass societies, that is to say, the place where ‘the pace and 

the path of mass behaviour are set’ and power distributed by ‘the regulation and timing of 

enfranchisement, districting, and the translation of votes into seats.92  For instance, by 

comparing the majoritarian electoral system and proportional representation, he argues that 

the double ballot system is better because it is ‘highly flexible’ by allowing ‘for both 

majoritarian and proportional arrangements’, it ‘is majoritarian where there are single-member 

constituencies, and proportional in multiple-member constituencies.’93  

        Sartori also compares presidential and parliamentary systems, holding a similar argument 

by suggesting a system with intermittent presidentialism, which can come into play when a  

parliamentary system is failing, so that by alternating one and the other, incentives are created 

for a better performance from each during his time in power. He argues that ‘presidentialism 

and parliamentarism are single-engine mechanisms’, and ‘far more often than not the 

presidential engine falters in its downward parliamentary crossings, while the parliamentary 

engine impairs, in its upward ascent, the governing function.’94 The machine metaphor 

description can be fully appreciated, where each form of government becomes a machine, an 

engine producing reliable outcomes each with different effects, and such effects are produced 

by shaping individual and collective behaviour with the right set of rules, incentives and 

penalties. This is consistent with Cartwright’s own metaphor of socioeconomic machines, 

which regularly and reliably produced certain outcomes.  

                                             
89 See J. Elster, C. Offe, U.Preuss (1998); J. Zielonka (2001); and M. Boycko et al (1995).  
90 B. Reilly (2001); P. Norris (2004); and A. Ahmed (2013).  
91  J. M. Buchanan and G. Brennan (1985); J. M. Buchanan, et. al. (1990); S. Voigt (ed.) (2002); and S. 
Voigt (ed.) (2013).   
92 G. Sartori (1968), pp. 273, 276.  
93 G. Sartori (1997), p. 11.  
94 Ibid., p. 153, see also p. 159.  
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       Sartori further explains that by “putting the metaphor and an etymology together I come 

up with ‘constitutional engineering’”; constitutions, electoral systems and other political 

institutions “are like (somewhat like) ‘engines’, i.e. mechanisms that must ‘work’ and that must 

have an output of sorts”, they are ‘unlikely to work as intended unless they employ the 

engines of Bentham, i.e., punishments and rewards.’95 Jeremy Bentham wrote on the 

distribution and effects of punishments and rewards for the enforcement of laws, he argued 

that ‘the greatest happiness of the greatest number ought to be the object of every legislator: 

for accomplishing his purposes respecting this object, he possesses two instruments—

Punishment and Reward [...] the springs of that mechanism developed, whence those laws 

arise to which the power is attributed of executing themselves’96 The ‘engines of Bentham’ are 

a fundamental part of comparative institutional design and mechanism design theory; I argue 

that they are a mechanical metaphor of operant conditioning, which is a scientifically updated 

version of those engines.  

          The psychologist B. F. Skinner defines operant behaviour as the behaviour conditioned 

‘upon the posterior reinforcing stimulus.’97 It is brought about using a prompting device and a 

reward after the performance; both the device and the reward are designed and decided by the 

experimenter. Because ‘reward suggests compensation for behaving in a given way, often in 

some sort of contractual arrangement’, behaviourists use the term ‘reinforcer’ instead, which 

‘designates simply the strengthening of a response’.98  

        The experiments performed by Skinner with rats and pigeons were highly successful, not 

only shaping behaviour but also making important discoveries.99 He worked on the extension 

of his findings and method to human behaviour, particularly on social matters such as 

education, industrial relations and politics. With behaviourism, the social world ‘may be 

regarded as an extraordinarily complex set of positive and negative reinforcing 

contingencies’100, and the aim is to increase the control over those contingencies using 

operant conditioning. On a large scale, operant conditioning should ultimately lead to a 

comprehensive technology of behaviour to be applied to cultural design. Skinner argued that 

                                             
95 Ibid., p.ix 
96 J. Bentham (1833), p. 192.   
97 B. F. Skinner (1938), p. 22; in contrast, respondent behaviour ‘is the result of something previously done 
to the organism […] the stimuli precedes the occurrence of the response’, p. 22.  
98 B. F. Skinner (1963), p. 505.  
99 See B. Skinner (1948) and B. F. Skinner and C. B. Ferster (1957), in these works he presents his 
discoveries on superstitious behaviour in pigeons, and the effects created on animal behaviour when 
reinforcement is strategically scheduled.  
100 B.F. Skinner (1958), p. 57.  
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‘a program of cultural design in the broadest sense is now within reach’101, an ‘industrialist 

may design a wage system that maximizes his profits, or works for the good of his employees 

[…] A party in power may act primarily to keep its power, or to reinforce those it governs 

(who in return keep it in power), or to promote the state, as by instituting a programme of 

austerity.’102 

        He further argued that ‘what we need is a technology of behaviour. We could solve our 

problems quickly enough if we could adjust the growth of the world's population as precisely 

as we adjust the course of a spaceship, or improve agriculture and industry with some of the 

confidence with which we accelerate high-energy particles, or move towards a peaceful 

world.’103 This is consistent with the way many policies and institutions are currently designed, 

implemented and built by many democratic governments from the left, right and centre in 

politics. Furthermore, the evolutionary role of operant conditioning described by Skinner is 

consistent with evolutionary game theory; they both shared common grounds with 

evolutionary theory.104   

        Ontologically and methodologically, operant conditioning has been criticised for 

neglecting the mind and individual agency by reducing human behaviour to a mere response 

prompted by a specific stimuli. This was put into contrast with cognitive psychology, which 

has gained a solid and well-justified consensus exposing the active role of the mind. Skinner 

replied to his critics explaining that ‘I should not want to try to prove that there are no innate 

rules of grammar or internal problem-solving strategies or inner record-keeping processes’;105 

he rejected the existence of a human mind and accepted only the existence of the brain and 

the associated genetics, whose constitution and causal power generating human behaviour 

‘eventually neurology will tell us all we need to know’.106  

          Rom Harré criticises Skinner because he ‘embraces more tightly than anyone the other 

two ideas that make up the basis of modern psychology, the mechanistic model of human 

action, and the Humean conception of cause.’107 He argues that this mechanistic model 

neglects human agency by turning any person into an automaton, and he proposes instead a 

metaphysics of natures and powers as the source of human agency. In contrast, Jon Elster 

                                             
101 Ibid., p. 99.  
102 B.F. Skinner (1971), p. 151.  
103 Ibid., p. 5.  
104 See B.F. Skinner (1981).  
105 See C. Catania (ed.) (1988), p. 364. 
106 Ibid., p. 301,  
107 R. Harré and P. F. Secord (1972), p. 34; see also R. Harré (1999).  
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argues that individual psychological mechanisms can be explained by consequences and 

natural selection just like B. F. Skinner also argues.108 Elster explains that the consequences of 

recurrent behaviour ‘can enter into the causes that make its occurrence on a later occasion 

more likely. There are two main ways in which this can happen: by reinforcement and by 

selection.’109 He is concerned with how incentives and penalties shape behaviour causing the 

selection of some types of behaviour and the extinction of others.  

         Notwithstanding the continuing debate on the nature of the mind and the brain, and the 

scope of their causal powers and those from the environment, the causal power of stimuli 

supplied by the environment is widely accepted; human behaviour can largely be conditioned 

by the particular constitution of the environment and the consequences from past behaviour. 

The existing consensus on this claim constitutes the common ground the claim I make by 

holding that operant conditioning is a modern and scientific version of the engines of 

Bentham. In other words, it provides the grounds for the discussion on the use of incentives 

and penalties in design in the social sciences, whose precise scope may remain indeterminate 

but it certainly is not small or negligible.  

       Politically, the ideas of Skinner on cultural design and behavioural technology have been 

criticised as carrying potential support for full dirigisme and full social control. Nonetheless, 

Skinner explicitly constrained his views on social design to representative democracies with a 

welfare state and free markets,110which is consistent with the way institutions and policies are 

currently designed, engineered and implemented in countries of this type. Indeed, the basics 

of operant conditioning such as positive and negative reinforcement, as well as the strategic 

distribution of them using time schedules and changes in quantity; are currently used with 

some modifications and with different names in institutional design and mechanism design 

theory.  

        This occurs because in representative democracies, individual voters give their 

representatives the power to decide for them using the scientific and legal means necessary to 

ensure the accomplishment of specific established objectives and goals. A similar analysis and 

conclusion apply to the relationships female and male workers hold with their trade union 

representatives, and the representatives from the proprietors of firms and landowners. The 

state, the firm and the farm are social machines, whose efficient functioning depends on the 

quality of the design, which commonly relies on the engines of Bentham, that is to say, on 

                                             
108 B.F. Skinner (1971).  
109 J. Elster (2007), p. 271.  
110 B.F. Skinner (1971), p. 169.  
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some form of operant conditioning. Such design is consistent with the piecemeal social 

engineering advocated by Karl Popper, and the blueprint-making and policy-making methods 

advanced by Nancy Cartwright.  

         In contrast, a right-libertarian design offers an alternative where dirigisme and control 

from the state is reduced, while it preserves economic inequality. A property-owing 

democratic design offers a substantive reduction in both economic inequality and dirigisme 

and control from the state. A left-libertarian design is more comprehensive for it offers a 

more substantive reduction in the control and dirigisme not only from the state but also from 

the firm and the farm, while it fosters economic equality.111 The expansion of freedom and 

equality rely on the knowledge of reliable methods of design detached from their ideological 

and historical biases.  

 

6. Mechanism design theory 

Whereas in analytical sociology, mechanisms are studied as they are found already existing and 

operating in society, in mechanism design theory, they are designed and built. Mechanism 

design theory is a branch in game theory, which emerged from the debate over efficiency and 

problems of resource allocation between socialism and capitalism, that is, between centralised 

economic planning and decentralised free markets. One of its main founders, the economist 

Leonid Hurwicz explains that ‘we can think of an economic system as defined by a set of 

institutional or behavioural rules that enable us to distinguish, for example, capitalism from 

socialism, pure laissez-faire from mixed economy, or perhaps perfect competition from 

oligopoly […] The totality of these behaviour patterns (as distinguished from environment 

and state descriptions) may be called the economy mechanism.’112 This metaphor presents the 

whole economy as a grand mechanism, as a big social machine with different parts and small 

mechanisms assembled to produce a specific outcome.  

         Social machines vary in size and aims, an indefinitely large amount of mechanisms 

constitute a national economy, while firms and farms require a smaller number of 
                                             
111 From a right-libertarian position, Friedrich Hayek criticised both the dirigisme of J. M. Keynes’s 
policies and the constructivism of the cultural design programme advocated by B. F. Skinner, see F. 
Hayek (1943), and F. Hayek (1978, p.6). From a left-libertarian position, Noam Chomsky agreed with 
cultural design but criticised the neglect and disempowerment of human agency and individual 
autonomy implied in Skinner’s explanation of human behaviour, see N. Chomsky (1971); for recent 
views on left-libertarianism see P. Vallentyne and H. Steiner (ed.) (2000). John Rawls (1999, pp.xiv-xv, 
242-251; 2001, pp.135-140) argues for a property-owing democracy, which offers less economic 
inequality and more political freedom than capitalism with a welfare-state and state socialism. 
112 L. Hurwickz (1972), p. 425.  
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mechanisms to function as machines. The need to solve economic and other social problems 

creates a constant demand from new designs including large designs such as new rules for 

international trade in the European Union or the NAFTA in North America, and medium 

and small designs such as the NHS internal markets in the United Kingdom, the new multi-

round ascending auction designed for allocation of licences to telecommunication firms in 

The USA and Europe, and the repudiation-proof contract devised by Oliver Hart and John 

Moore.  

         The design of mechanisms for the allocation of resources within any given society to 

those who can make the best use of them has been one of the main challenges in economics. 

Private competition in the market and central planning are two well-known mechanisms for 

resource allocation. Hurwicz observed that private market competition as devised and used in 

all major economic theories actually creates incentives for cheating on preferences and prices, 

which severely undermines the possibility of reaching an efficient allocation with equilibrium 

closest to the optimal. The further equilibrium is from the optimal, the grater social losses are.  

He explains that this problem is due to ‘a fundamental conflict among such mechanism 

attributes, [namely] the optimality of equilibria, incentive-compatibility of the rules, and the 

requirements of informational decentralization.’113 In other words, parts of the design are 

inconsistent with the incentives it creates.  

          This was an important discovery in economic design, which is called the ‘incentive-

compatibility problem’. It gave rise to a design principle now widely followed in economics, 

Hurwicz explains that the ‘concept of incentive-compatibility merely required that no one 

should find it profitable to “cheat”, where cheating is defined as behaviour that can be made 

to look “legal”.’114 The problem is not exclusive of free markets but it also extends to central 

planning.  

   Targets and norms are set in all economies. In capitalism and socialism, ‘there is a 

“superior” and a “subordinate”, and the latter has an incentive to depress the norms when the 

penalty for failure to reach a target is severe.’115 This situation applies to any two individuals 

involved in a market transaction or in the allocation of public goods, ‘participants would 

“cheat” without openly violating the rules. A participant could try to “cheat” by doing what 

the rules would have required him to do had his characteristics been different from what they 

are, i.e., he could “pretend” to be poorer than he is, or less efficient, or less eager for certain 
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115 L. Hurwicz (1973), p. 24.  
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goods. (It is important to understand that he would not be doing this directly by uttering false 

statements, but indirectly by behaving inappropriately according to the rules for his true 

characteristics.)’116 After identifying the problem, Hurwicz briefly explores some of the 

possible solutions such as the creation of teams, which eliminates competition and creates 

incentives for truthful revelation of preferences; or an increase in the share of the total output 

given to the workers, who then would have an incentive for work, maximising the utility of 

the firm or the farm.  

Decentralisation, revelation of true preferences and information efficiency are some of 

the main areas of interest in mechanism design theory.  For instance, important mechanisms 

for the revelation of true preferences have been designed, which can be applied to important 

problems such as the demand for public goods. This is the case of the sealed-bid auction 

designed by the economist William Vickrey.  

One of the causes of market failure is imperfect competition, which can lead to 

undersupply and oversupply of commodities in the market. Imperfect competition may occur 

when buyers or sellers are too few in number to ignore the effects of their actions on the 

market price. It can also happen when buyers or sellers are too many, too naive or too isolated 

from each other to engage in any overtly or tacitly concerted action. Vickrey considers how a 

government agency called ‘marketing agency’ could intervene in the market, so that 

competitive equilibrium prices are attained. One of the possible solutions he contemplates is a 

monopolistic marketing agency to which all sales of the commodity must be made, and from 

which all supplies must be bought.  

In principle, this could allow the agency to determine the competitive equilibrium 

price, however, Vickrey observes that the agency would need information coming from 

‘reports and actions of buyers and sellers, who would have an incentive to understate 

prospective demands and supplies, or to curtail their actual sales and purchases in the hope of 

inducing the marketing agency to change the price in their favour.’117 Besides being expensive, 

this solution could lead to large inefficient outcomes because the revelation of true 

preferences is clearly compromised. Note that this situation is the same for any state 

institution holding a monopoly, such as the NHS in The United Kingdom before the 

implementation of the internal markets as it was discussed above in section 2.3.   

                                             
116 L. Hurwicz (1973), p. 23.   
117 W. Vickrey (1961), p. 9.  
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Another solution considered by Vickrey is a Dutch auction, performed by the 

marketing agency, where the auctioneer announces prices in descending sequence; in this case 

the auction ends with the first and only bid. In spite of being fast and therefore inexpensive, 

this auction creates prices with uncertain values with respect to an efficient equilibrium, which 

are likely to lead to an inefficient allocation. This occurs because as soon as the price comes 

down to the full value of the commodity given by the most eager bidder, the price paid 

implies a zero gain for him, that is to say, ‘as the announced price is progressively lowered, the 

possibility of a gain emerges, but as the gain thus sought increases with the lowering of the 

point at which a bid is to be made, the probability of securing this gain diminishes.’118  

The final design suggested by Vickrey consisted of a multiple auction by sealed bids, 

where multiple identical commodities are put on sale and each bidder submits a bid in a sealed 

envelope.  In sealed bids the usual practice is to accept a certain number of bids starting from 

those offering the highest price, where the effective price is that one established in each 

individual bid. An alternative method pointed out by Vickey consists of setting the effective 

price at the level of the last bid accepted, which allows all successful bidders to benefit from a 

uniform price. This prevents discrimination in the final price available to all bidders. Vickrey 

introduces a final variation of this method by making the uniform price to be charged to the 

successful bidders equal to the first bid rejected rather than the last bid accepted, he explains 

that ‘only in this way is it possible to insure that each bidder will be motivated to put in a bid 

at the full value of the article to himself, thus assuring an optimum allocation of resources […] 

avoiding any incentive for wasteful individual expenditure on general market research.’119 

Comparatively, the design with a multiple auction by sealed bids offers the most 

efficient method for attaining competitive equilibrium prices of commodities put on sale by a 

government agency. The analysis and design produced by Vickrey was highly praised by other 

economists such as Edward H. Clarke and Theodore Groves,120who added some refinements 

by introducing a two-part tariff. Roger Myerson and Eric Maskin121 also developed further 

auction mechanisms, general bargaining problems and bilateral trade; and they have also 

expanded design to problems of environmental economics. In 1990s the design of the 

multiple auctions attained extraordinary success with the design of the new simultaneous 

ascending auction used for the allocation of exploitation rights of the wave space in The USA, 

                                             
118 Ibid., p. 15.  
119 Ibid., p. 26.  
120 E. H. Clarke (1971); and T. Groves (1973). 
121 R. Myerson (1981) and (1979); R. Myerson and M. Satterthwaite (1983); E. Maskin and J. J. Laffont 
(1979); and E. Maskin and S. Baliga (2003). 
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and in Europe a few years later, raising staggeringly large revenues for the government. The 

design of this auction is discussed in chapter three.  

Methodologically, the same virtues and shortcomings found in the repudiation-proof 

contract designed by Oliver Hart and John Moore discussed above in section 2.1. also apply 

to the multiple auction by sealed bids designed by Vikrey, and in general to all designs from 

mechanism design theory. Vickrey’s design tells us (i) the parts of the machine and the 

capacities of those parts, namely the bidders with specific psychological capacities such as self-

interest and greed and an impartial marketing agency with reliable knowledge on equilibrium 

competitive prices. It also tells us (ii) how the parts are to be assembled by establishing the 

basic rules for bidding, and the procedures to be followed by the marketing agency; (iii) the 

rules for calculating the outcome, that is, equilibrium competitive prices are calculated using 

equilibrium theory with relevant information on each bidder. In the design, (iv) some 

information is available on shielding, for instance, on how to prevent collusion among 

bidders, side payment and communication or signalling.   

Finally, (v) no information is made available on how to get the multiple auction by 

sealed bids running. As it was pointed out earlier, such information and knowledge is 

provided by experimental economists; who have developed the skills of social engineers. The 

knowledge of design from mechanism design theorists necessarily requires the knowledge of 

engineering experimental economists have. Together both kinds of knowledge constitute the 

technological knowledge available from the science of economics. Decisions on feasible and 

unfeasible social machines are necessarily subject to the advancement of social technological 

knowledge.   

 

—O— 
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