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THE THEORY OF EXPLOITATION
AS THE UNEQUAL EXCHANGE
OF LABOUR

NAOKI YOSHIHARA*, ROBERTO VENEZIANIT

Abstract: This paper explores the foundations of the theory of exploitation
as the unequal exchange of labour (UEL). The key intuitions behind all of
the main approaches to UEL exploitation are explicitly analysed as a series
of formal axioms in a general economic environment. Then, a single domain
condition called Labour Exploitation is formulated, which summarizes the
foundations of UEL exploitation theory, defines the basic domain of all UEL
exploitation forms, and identifies the formal and theoretical framework for
the analysis of the appropriate definition of exploitation.
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1. INTRODUCTION

What is exploitation? In political philosophy, the most general definition
affirms that A exploits B if and only if A takes unfair advantage
of B. Despite its intuitive appeal, this definition leaves two major
issues in need of a precise specification, namely the kind of unfairness
involved and the structure of the relationship between A and B that
allows A to take advantage of B. There is considerable debate in the
economic and philosophical literature on both issues. Although both
aspects of exploitative relations are arguably crucial, and a full-fledged
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2 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

theory should include an account of the structural dimension of
exploitation,! the analytical focus of this paper is on the unfairness, or
more precisely, on the economic inequalities involved in the concept of
exploitation.?

To be specific, this paper analyses the concept of exploitation as the
unequal exchange of labour (hereafter, UEL). At the most general level,
according to UEL theory, exploitative relations are characterized by
systematic differences between the amount of labour that individuals
‘give’ to the economy, in some relevant sense, and the amount of labour
that they ‘receive’, in some relevant sense. Yet, there are many conceivable
ways of defining the labour given and received by agents. In his seminal
book on exploitation theory alone, John Roemer examines no fewer
than six distinct UEL definitions (see Roemer 1982a: Part I and pp. 121,
132-133, 168), and many other approaches have been proposed in the
literature.?

Alternative UEL definitions may seem to differ for relatively minor,
and merely technical details. At a closer look, however, some deep
theoretical cleavages emerge and different UEL approaches incorporate
such distinct normative and positive intuitions that it is legitimate to
wonder whether they actually bear any family resemblance. In some
approaches, exploitation is defined as a property of individuals and ‘refers
to the relationship between a person and society as a whole as measured
by the transfer of the person’s labor to the society, and the reverse
transfer of society’s labor to the person” (Roemer 1985: 31). In others,
exploitation is primarily a relation between individuals (e.g. Holmstrom
1977; Fleurbaey 2014). The normative content of the notion of UEL
exploitation is also contested. According to Elster (1985: 167), ‘Being
exploited means, fundamentally, working more hours than are needed
to produce the goods one consumes’, and thus exploitative relations
are affected by saving/investment decisions. Other authors, instead,
emphasize purchasing power and the idea that ‘workers give more labor

-

For a thorough discussion of the limits of purely distributive accounts, and a defence of the
importance of the notions of power, force and coercion in exploitation theory, see Veneziani
(2013).

Alternatively, one may interpret our analysis as focusing on the measurement of
exploitation, which is relevant even in approaches that reject the idea that exploitation
is (primarily) an injustice (e.g. Holmstrom 1977; Reiman 1987; Wood 1995: fn. 15). For a
discussion of the structural aspects of exploitation, see Arneson (1981) and Warren (1997).
Domination is central in the approach developed by Vrousalis (2013).

The literature is too vast for a comprehensive list of references. Classic contributions
include Morishima (1974); Duménil (1980); Roemer (1981); Foley (1982); and Flaschel (1983,
2010). For a discussion, see Yoshihara (2010, 2017).
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THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 3

to their employers than they receive through the goods their wages can
afford” (Fleurbaey 2014: 653), and consumption decisions are irrelevant to
define exploitation status. And so on.

This paper explores the foundations of UEL exploitation in an abstract
economic environment. The main purpose of the analysis is descriptive:
we aim to identify the core of UEL theory that is shared by all of
the main approaches in the literature. The (often implicit) intuitions
incorporated in the various definitions are rigorously formalized as
separate axioms, and thoroughly examined. Then, a single domain
condition called Labour Exploitation is formulated, which summarizes the
foundations of UEL exploitation theory and identifies the set of admissible
definitions.

Domain axioms are routinely formulated and analysed in social
choice theory and axiomatic bargaining theory.* They do not represent
full-fledged theories or definitions. Rather, they can be interpreted as
meta-properties which usually identify the main object of research (e.g.
a social welfare functional, a social welfare ordering, or an allocation
mechanism), the space in which such object is analysed (e.g. welfare
allocations, or economic environments with certain properties), and some
foundational properties defining the set of admissible solutions (e.g.
completeness, transitivity or single-valuedness). Domain axioms thus
delineate the basic perimeter of the theoretical exercise.’

No such axiom exists in exploitation theory: it is not clear a priori
what the object and space of the analysis are, and the information relevant
to define exploitation has hardly been explicitly and systematically
discussed. This paper fills the gap in the literature: it identifies a domain
property that defines the object and the space of analysis of UEL
exploitation theory, and some normatively relevant restrictions on the

4 See, for example, the thorough discussion in chapters 2 and 3 of Roemer (1996).

5 For example, in the standard Nash approach to axiomatic bargaining, the object of analysis
is a mechanism F that identifies a solution to any possible two-agent bargaining problem
and the space of analysis is given by a pair (S, d) where S is a compact, convex set in R?
and d € S. Then, the Axiom of Unrestricted Domain states that F is a mapping from the set
of all pairs (S, d) such that S contains a point s > d into S. According to Roemer (1996:
section 2.5), however, the proper object of analysis should be a correspondence ¢ that
maps a given economic environment into a lottery. His Axiom of Domain requires that the
mechanism ¢ be defined on the class of economic environments comprising two agents
endowed with von Neumann-Morgenstern utilities defined on a compact, convex set of
lotteries, and such that the status quo point is not on the weak Pareto frontier. In his
analysis of axiomatic mechanism theory, Roemer (1996: chapter 3) also considers objects
of analysis with more structure (e.g. by postulating that ‘the allocation mechanism ¢ is a
full correspondence which is essentially a function’, Roemer 1996: 98) and informationally
richer spaces of analysis (e.g. economic environments including information concerning
what utility represents and what the resources in the economy are, certain restrictions on
admissible utility functions, and so on).
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4 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

information that can be brought to bear in identifying the appropriate
definition of exploitation.

Labour Exploitation is rigorously stated in Section 6, however it
expresses the following idea: at any allocation, given any definition of
exploitation, the exploitation status of every agent is unambiguously
determined by comparing the labour that she ‘gives’ to the economy, and
the labour she ‘receives’. The former quantity is a scalar and it captures
the labour contributed, or spent in productive activities. The labour
agents ‘receive’ is a (possibly degenerate) interval and it is determined
by identifying two (possibly equal) commodity bundles, which should
be affordable and technically feasible, and the labour associated with,
or contained in them, which is (a linear transformation of) the labour
necessary to produce them as net output. If the labour contributed is
more (resp., less) than the maximum (resp., minimum) amount of labour
received, then the agent is regarded as exploited (resp., an exploiter).
Labour Exploitation sets weak restrictions on the way in which the set of
exploiters and the set of exploited agents are identified and it is shown
that indeed all of the main approaches satisfy it.

It is important to stress at the outset that, although we believe there
are good reasons to focus on labour as a variable of normative interest,
and in many economic contexts the notion of exploitation is inextricably
linked with some form of labour exc:hange,6 our aim is not to defend the
normative relevance of the distributive aspects of UEL exploitation theory.
Nor does the paper propose a specific UEL definition. Rather, our main
objective is to clarify a number of views and intuitions that are widely,
albeit implicitly held in the literature, and to provide a rigorous formal
and conceptual framework to analyse UEL exploitation. Although this
leaves the questions of the injustice of the allocation of labour and of the
appropriate UEL definition open, a clear statement of the foundations of
UEL theory is necessary in order to tackle both issues.

Furthermore, our theoretical exercise does have some relevant
normative implications. Because domain axioms identify the object
and space of analysis, and the information that can be brought to
bear in the investigation, they normally impose minimal normative
restrictions (compared, for example, to axioms explicitly embodying
ethical properties such as Hammond Equity, the Pigou-Dalton condition,
Anonymity, and so on). Nonetheless, the definition of a domain axiom

6 Tellingly, after criticizing the UEL approach and suggesting to replace it with a definition
based on property relations (PR), Roemer has later acknowledged the importance of labour
in exploitation theory. He has proposed that ‘an agent is ... capitalistically exploited, if and
only if PR holds and the exploiter gains by virtue of the labor of the exploited’ (Roemer 1989: 96).
For, ‘the expenditure of effort is characteristically associated with exploitation” (Roemer
1989: fn. 11).
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THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 5

is not a merely technical exercise. As is well known in social choice
theory, certain domain restrictions — most notably, welfarism but also
transitivity and completeness — have significant ethical implications by
restricting the normatively relevant information in certain ways, or by
implicitly or explicitly ruling out certain approaches. Furthermore, certain
ethical properties may be plausible in certain domains but not in others.”
Labour Exploitation is no exception, as it incorporates the basic normative
intuitions of UEL theory that are shared by all of the main approaches in
the literature.

Methodologically, this paper represents a first important step in the
development of a novel axiomatic framework to analyse exploitation
using the standard tools of social choice and axiomatic bargaining theory.®
For, if Labour Exploitation is a domain condition identifying the class
of admissible exploitation forms, then it provides the conceptual and
formal framework to identify the appropriate definition, which can be
characterized by imposing additional, ethical properties. We return to this
issue in Sections 7 and 8 below.

2. THE STRUCTURE OF UEL THEORY

In order to illustrate the key conceptual issues, consider the baseline case
of a two-class economy in which one good, say corn, is produced by
means of itself and labour. To be specific, 4 < 1 units of corn seed and
L > 0 units of (a single type of homogeneous) labour are necessary to
produce one unit of corn. Assume that all agents have the same skills.
Suppose further that capitalists save and accumulate, while all workers
earn a subsistence wage and consume the same (subsistence) amount
of corn c. Under these rather stringent assumptions, the definition of
UEL exploitation is relatively uncontroversial. Let v denote the amount
of labour necessary to produce one unit of corn: this comprises both the
amount of labour L directly necessary in production and the amount of
labour contained in the corn seed, va. Formally, v = va 4+ L and so v =
L(1 — a)~!. Then agent v is exploited (resp., an exploiter) if and only if

7 For example, Roemer (1996: chapter 2) argues that in axiomatic bargaining theory the
standard Nash axioms are plausible in a welfaristic setting but not on informationally
richer economic environments. He also shows that the axiom of welfarism plays a key
role in the characterization of the Nash mechanism and ‘when Nash bargaining theory is
restated on the domain of economic environments that motivates the Nash axioms, those
axioms are weak in the sense that many mechanisms exist that satisfy them’ (Roemer 1996:
87).

An axiomatic approach was long overdue in exploitation theory. Exceptions include
Holldnder (1982) and, more recently, Yoshihara and Veneziani (2009), Yoshihara (2010) and
Veneziani and Yoshihara (2015, 2017a, 2017b).
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6 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

the labour she expends in production, A", is greater (resp., lower) than the
labour contained in c, vc.’

In this paper, we argue that the definition of an agent’s exploitation
status requires the identification of three separate normative benchmarks.
The first is the amount of labour that the agent gives, or contributes —
which, in this setting, is simply equated to the labour time performed
in economic activities, A". The definition of the amount of labour
received, instead, requires the definition both of a relevant bundle (oz,
more generally, bundles) received by the agent, which can be called
the exploitation reference bundle(s) (henceforth, ERB(s)), and of the labour
associated with, or contained in it — here, respectively, c and vc.

In the simple economy considered, all three benchmarks are relatively
uncontroversial.!' As soon as the restrictive assumptions on technology,
behaviour and endowments are relaxed, however, the definition of the
labour ‘given’ and ‘received’ by agents is not obvious, and several
approaches have indeed been proposed. For example, if agents have
heterogeneous skills, then perhaps one should focus on effective (i.e. skill-
adjusted) labour contributed, rather than time expended in production.
But maybe not.

Similarly, if more general technologies are considered (allowing, for
example, for joint products), the naive generalization of the standard
definition of labour received can yield paradoxical results — such as
bundles containing a negative amount of labour, as famously shown by
Steedman (1977) — and so various definitions of the labour contained in a
given bundle have been proposed. As Roemer (1982b: 283) puts it, ‘If the
production set is complicated in various ways, then it is not possible to
give an unambiguous definition of what ‘labor-embodied” means’.

Finally, if agents do not consume a given, equal subsistence bundle,
then the choice of the ERB(s) is not obvious: it could be either the bundle
actually consumed by an agent, or some normatively relevant bundle(s)
unrelated to individual consumption decisions.

Different choices reflect different normative and positive intuitions.
In the next section, we illustrate the range of possible approaches to UEL
exploitation in an abstract economic environment by focusing on some of
the classic definitions proposed in the literature.

3. THE FRAMEWORK

We analyse UEL exploitation theory at an abstract level. Hence, in
what follows, we impose only minimal restrictions on endowments,

9 In this paper, we follow the literature and consider exploitation within a given time period.
For an analysis of the complications arising in a dynamic setting, see Elster (1985) and
Veneziani (2007, 2013).

10 These arguments can be easily generalized to n-good economies.

Downloaded from https://www.cambridge.org/core. Shafer Library, on 02 Sep 2018 at 14:33:57, subject to the Cambridge Core terms of use,
available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/50266267118000238


https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0266267118000238
https://www.cambridge.org/core

THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 7

technology and preferences, and make no assumptions concerning agents’
behaviour — agents may be standard utility maximizers, or they may be
characterized by some form of bounded rationality.

Let N ={1,...,, N} be the set of agents, with generic element v € N,
and let M = {1, ..., M} be the set of produced commodities in the economy.
Let R (resp., R;) denote the (resp., non-negative) real numbers. Let P
be the production set, describing the technologically feasible production
techniques. Elements of P, activities, are vectors denoted as «, which
describe the amount of effective labour «; and the vector of produced goods
« used as inputs in order to produce a vector of outputs @.!! We assume
that technology displays constant returns to scale.!? Denote the vector of
net outputs (outputs minus inputs) arising from e as@ = @ — «.

For each agent v € N, lets” > 0be v's skill level. If L > 0 is the amount
of time each agent is endowed with, then v’s effective labour endowment is
IV = s"L."3 Similarly, if A" is the amount of time spent by v in production,
then A” =s")" is the effective labour performed by v. Let 0’ € R} denote
v ’s endowment of productive assets, and let w = )" _\ " be the vector
of social endowments. Let p, w, and r, denote, respectively, the vector of
the prices of produced commodities, the wage rate, and the rate of return
on capital.

Each economy has a list (A, M, P, (#"),cpr, (I"),en)- Given this list, a
vector z= (x,A) € RfMJ“N represents an allocation x = (x"), ., of the M
commodities to the N agents in the economy and a profile A = (A") .
of (effective) labour supplied by each agent. This vector is called an
economically feasible allocation at prices (p, w, r) if and only if there exists
a production activity « € Psatisfyinga S w, @ =) X", 01 =Y\ A,
0=A"=I", and px’ = wA" + rpw” for each agent v € N'.* In other words,
an allocation is economically feasible if the aggregate amount of each
commodity allocated to agents can be produced given the aggregate
endowments of physical and human capital in the economy, and each
agent’s budget constraint is satisfied at the given prices.'® Denote the set of
economically feasible allocations at prices (p, w, r) by 2w < RNMN f xv is

1 Formally, « = (—a;, —a, @) with oy e Ry, o € RT, and @ € RT.

12 Formally, P is a closed, convex cone with 0 = (0, ...,0) € P. This assumption is standard in
the literature and it is appropriate if all factors of production are accounted for.

13- Although we allow for different skills, we are implicitly ruling out different types of labour
used in production. This is only for simplicity and all of the key insights of the paper can
be extended to economies with different labour inputs. For a discussion see Veneziani and
Yoshihara (2017a).

14 The notation for vector inequalities is: for all y, ' € R?, yZy’ if and only if 1 = v for all i;
y >y ifand only if yZy and y # v/; y > y' if and only if y; > y; for all i.

15 As noted by an anonymous referee, the model is not very realistic in that it does
not explicitly account for public goods. This might be a shortcoming, if we intended
to provide a comprehensive description of exploitative relations in actual capitalist
economies. Our aim here is different, though: ours is a normative analysis of the concept of
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8 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

the commodity bundle actually purchased by agent v € N at an allocation
z € ZP»") then we shall denote it as c".

In this general economic environment, there is no obvious or widely
shared definition of UEL exploitation. For any bundle ¢ € RM, let L.v.(c)
denote the minimum amount of (effective) labour necessary to produce ¢
as net output.'® In his classic definition, Morishima (1974) focuses on the
bundle actually purchased by an agent, c”, and defines its labour content
asl.v.(c"):

Definition 1 (Morishima 1974): At any allocation z € Z\P"7"), agent v e N,
who supplies A¥ and purchases c”, is exploited if and only if A” > [.v.(c") and
an exploiter if and only if A¥ < l.v.(c").

Definition 1 has some desirable characteristics, according to Morishima
(1974: 616-618): the notion of exploitation is well-defined because, under
mild assumptions on technology, l.v.(c) is unique, well-defined and
positive whenever ¢ # (0, ..., 0) and exploitation status is determined
prior to and independent of price information, as in the standard Marxian
approach, focusing only on production data.

According to Roemer (1982a: 152), however, Definition 1 is
conceptually flawed because it embodies a merely technological concept
of value and is independent of the social relations of production, as it
identifies exploitation status based on production techniques that may
never be used by profit-maximizing capitalists. Like Morishima (1974),
Roemer (1982a) focuses on the bundle actually bought by agents, c¢”, but
argues that its labour content should be determined focusing on profit-
rate-maximizing activities, for only the latter production processes will be
activated in a capitalist economy.

Let an allocation z= (A, x) € Z(P*") with a price vector (p, w, r) be
an equilibrium allocation whenever for any v € N, (x*, A") is preferred by
v to any other (x', A’) satisfying x"” € RM, 0SA"=I", and px"¥ = wA"” +
rpw” .}’ For any bundle ¢ € R}, let Lv.(c; p, w, r) be the minimum amount of

UEL exploitation that aims to identify the intuitions shared by all of the main approaches.
For this purpose, and as a first step towards a more complete analysis, it is appropriate
to adopt the same model used in the literature and neglect the complications arising from
public goods. (For a pioneering discussion of exploitation in economies with public goods,
see Fleurbaey 2014.)

16 Formally, [.v. (c) = min {oz[ |a e P,a > c}.

7 An equilibrium allocation is essentially a Reproducible solution as defined by Roemer
(1982a: 64, 114). A thorough discussion of this notion goes beyond the boundaries of this
paper. Intuitively, a reproducible solution involves individual optimization, non-negative
aggregate excess demand in all markets of produced goods, and market clearing in the
labour and/or credit market.
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THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 9

(effective) labour necessary to produce c as net output with a profit-rate-
maximizing activity at given equilibrium prices.'® Then:

Definition 2 (Roemer 1982a: chapter 5): Consider an equilibrium allocation
z with prices (p, w, r). Agent v € N, who supplies A" and purchases c", is
exploited if and only if A > l.v.(c”;p,w,r) and an exploiter if and only if
A <lv.(c”;p,w,r).

While individual consumption choices are central in Definition 2, Roemer
(1982a) has also proposed an alternative approach in which agents’
exploitation status is independent of their preferences over bundles of
produced goods, focusing on the maximum and the minimum amounts of
labour embodied in bundles that they can purchase. For all v € A and all
AV=DY, let B(w®, AY; p, w, 1) be the set of consumption bundles that agent
v can purchase at prices (p, w, r), if she supplies A" units of labour, given
her endowment ".!° Then:

Definition 3 (Roemer 1982a: chapter 5): Consider an equilibrium allocation z
with prices (p, w, r). Agent v € N, who supplies A¥ and possesses w" is exploited
if and only if A¥ > maXevepwr,av;pwr)l-v.(c”; p,w,r) and an exploiter if and
only if A’ < mMingvep(wr,av;puwr) L0 (c¥; p,w, 7).

Although they preserve many standard insights of exploitation theory,
Definitions 1-3 have been criticized because exploitation status depends
on counterfactual amounts of labour, as the production activities yielding
Lv.(c") or Lv.(c";p,w,r) may be different from those actually used
(Flaschel 1983, 2010). According to critics, this use of counterfactuals is
theoretically undesirable and makes exploitation an empirically vacuous
notion, since the computation of l.v.(c") and l.v.(c”; p, w,*) requires
information that is not available, including, in Morishima’s (1974: 617)
own words, ‘information about all the available techniques of production,
actually chosen or potentially usable’.

The last definition considered here is an extension of the so-called
‘New Interpretation” (Duménil 1980; Foley 1982).° Let o”™" € P be
the aggregate (profit-rate-maximizing) production activity at an equilibrium
allocation z with prices (p, w, r). Definition 4 identifies the labour
associated with, or contained in any non-negative bundle of goods.

18 Formally, let P™(p,w,r)={a e P | W = maXy/cp %W} be the set of
activities that maximize the rate of return on capital at (p, w, #). Then, l.v.(c; pow,r)=
min {oq |a e P"(p,w,r),a= c}.

19 Formally: B(w”, A”; p,w,r) = {c” € R¥ | pc” £ wA” +rpe’}.

20 See Yoshihara and Veneziani (2009); Yoshihara (2010); Veneziani and Yoshihara (2015,
2017b).
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10 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

Definition 4 Consider any equilibrium allocation z with prices (p, w, r) and
associated o ™. For each ¢ € RM with pc < par™’, let t° € [0, 1] be such
that T¢ paP™" = pc. The labour content of ¢ at zis t¢a/"".

By Definition 4, the labour content of aggregate net output, &', is equal
to total social labour, &/, and for any bundle ¢ whose value does not
exceed national income pa?*”", the labour contained in c is equal to the
fraction ¢ of social labour necessary to produce a fraction of aggregate
net output, T°@?*”, that has the same value as c.?! Asin Roemer’s (1982a)
approach, in Definition 4 the labour content of a bundle can be identified
only if the price vector is known. Yet social relations play a more central
role, because the definition of labour content requires a prior knowledge
of social production o”“" and labour content is explicitly linked to the
redistribution of total social labour. Then:

Definition 5 (New Interpretation): Consider any equilibrium allocation z with
prices (p, w, r) and associated o ™. For any v € N, who supplies A" and
purchases c', let t° be defined as in Definition 4. Agent v is exploited if and

only if AV > t o™ and an exploiter if and only if A < ¢ af ™.

In other words, for any agent v € A, t¢ represents v’s share of national
income, and so ¢ of"" is the share of social labour that v receives
by earning income barely sufficient to buy c”. Thus, in the New
Interpretation, the notion of exploitation is related to the production
and distribution of national income and social labour, and depends on
empirically observable magnitudes. Yet, Definition 5 has been criticized
because, unlike Definitions 1 and 2, the actual bundles purchased by
agents are only indirectly relevant to determine exploitation status,
and unlike Definition 1, the notion of exploitation depends on price
information.

In summary, our brief, and admittedly partial review shows that
various definitions can be, and have in fact been, proposed which
incorporate very different normative and positive intuitions. In the next
sections, we show that in spite of these differences there exists a common
core defining UEL theory.

4. UNEQUAL EXCHANGE OF LABOUR: FOUNDATIONS

In this section, and the next, we identify the foundations of UEL
exploitation theory that are shared by all of the main approaches. Our
purpose is not to discriminate among competing views, but rather to
define the theoretical boundaries of UEL theory. Formally, we aim to
identify a general domain for all admissible UEL exploitation forms.

2L If p@P" = 0, then t¢ = 0 by definition.
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THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 11

Let N*", N, A" be three subsets of the set of agents N/ denoting,
respectively, the set of exploiters, the set of exploited agents, and the set
of agents that are neither exploited nor exploiters. At the most general
level, a definition of exploitation can be interpreted as a rule that identifies
the sets N*", N4, N at each feasible allocation — that is, as a mapping
from Z(*") to the power set of \V.

The first axiom of UEL theory requires that a definition of exploitation
unambiguously identifies the exploitation status of every agent at any
feasible economic allocation.

Axiom 1 (The exploitation partition) At any feasible allocation, any definition
of exploitation identifies a partition of the set of agents. Formally, at any
ze ZPwn) | the sets N, N, N are pairwise disjoint and N*'U N*d U
N"=N.

According to Axiom 1, even though exploitation may be a property of
aggregates, such as social classes (or nations, see Roemer 1982a: chapter
1), such aggregates are ultimately made of individuals with a well-defined
exploitation status. Axiom 1 thus excludes radically holistic approaches,
which identify the existence of exploitation only at the aggregate level,
without any reference to (coalitions of) individuals. It does not rule
out approaches viewing ‘exploitation as a social phenomenon, and the
existence of exploitation need not imply, in principle, the existence of
individual exploiters or exploited’ (Roemer 1982a: 136). But it does require
the exploitation status of each agent to be clearly defined: at any feasible
allocation, for every agent v € N, either v € N'*" and v is an exploiter; or
v € N and v is exploited; or v € " and v is exploitation-neutral >

Axiom 1 defines exploitation as a property, not primarily as a relation
(Elster 1985: 174). It requires exploitation status to be defined at an overall
allocation, and is silent about exploitation in individual transactions
(unlike in approaches focusing on just acquisition, such as Steiner (1984),
or disadvantage, such as Goodin (1987) and Sample (2003)). This does
not exclude the possibility that exploitation be diagnosed relationally, at
the level of individual transactions, and agents may be exploited in some
transactions, and exploiters in others (e.g. Fleurbaey 2014: 661). According
to Axiom 1, however, the agents’ overall exploitation status should also be
identified taking into account all of their economic activities.?

22 Axiom 1 rules out the possibility of incommensurable dimensions, or ‘spheres’, of
exploitation: agents can be exploiters in one dimension and exploited in a different
dimension, but their overall exploitation status must be well-defined.

23 The fact that, from a positive viewpoint, the overall exploitation status depends on the
outcome of many transactions does not imply that exploitation status can, or should be
defined at the level of individual transactions in a normatively relevant way.
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12 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

In principle, Axiom 1 may apply to any definitions of exploitation,
including those focusing on fair pricing (e.g. Robinson 1933; and Reiff
2013) or property relations (e.g. Roemer 1982a: chapter 7). In UEL theory,
however, at any allocation, the exploitation status of an agent v is
identified by comparing the labour that v ‘gives’, in some relevant sense,
and the labour that v ‘receives’, in some relevant sense. Thus, in any UEL
approach, two variables must be specified for each agent: the labour given
and the labour received. As a shorthand notation, let L, and L% denote,
respectively, the labour ‘given” and the labour ‘received’ by agent v € N
at allocation z € Z(P*7). Our task is to identify the restrictions on L}, and
L% common to all UEL approaches.

In all UEL approaches, the labour ‘given’ by agent v is just a scalar.
In simple economies with homogeneous labour, it is equal to the labour
time expended by v in production.?* In more general settings, however,
various definitions can be adopted, which incorporate different normative
intuitions. In order to focus on the core of UEL exploitation theory shared
by all approaches, we leave L{; unspecified while assuming that it is a
scalar for all v € V. We return to this issue in Section 7 below.

The definition of the labour that each agent ‘receives’ is more
controversial, and many different proposals can be (and have been) made,
as shown in Section 3. The labour ‘received’ by an agent at an allocation is
not necessarily captured by a single number (see, for example, Definition
3) and each L} could be a (possibly infinite) set of labour amounts related,
for example, to an agent’s budget set. In all UEL approaches, however,
exploitation status is monotonic in the sense that for an agent to be
classified as exploited, she must ‘give’ more labour — have a higher L}
— than would be necessary to classify her as an exploiter, everything else
equal (that is, for given consumption, income, preferences, and so on).
Therefore we submit that in UEL theory, at any allocation z € Z(¥P*"), the
exploitation status of each agent v can be defined by identifying at most
two cut-off values L}, , L} .. which may be interpreted as the upper and
lower bounds of the labour ‘received’ by v, and can be called the reference
labour amounts. >

The next axiom defines the core of the theory of exploitation as the
unequal exchange of labour.

24 Some UEL approaches — such as Emmanuel’s (1972) classic analysis of international
inequalities — focus exclusively on the sphere of exchange and define L, and L} as the
labour embodied in the bundles that agents give up and receive in exchange, respectively.
Although our axiomatic framework also encompasses these approaches, we shall not
analyse them in detail because they focus mostly on international relations and, more
importantly, their normative foundations are unclear (see Roemer 1982a; Schweickart
1991).

25 That is, for any z € Z(pwn) either Ly € [L" LY ] orLy € [L" LY ] holds.

min’ ~'max min’/ ~max
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THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 13

Axiom 2 (UEL exploitation) At any allocation z € ZP*"), for all v € N, there
exist L e Rand Ly, Ly, e€Rwith L}, < Ly such that agent v is an

min’/ ~'max min max

exploiter if and only if L, < LY . ; and is exploited if and only if L, > Ly ...
Axiom 2 incorporates an ‘idea of exploitation, as a certain kind of lack of
reciprocity’ (Cohen 1979: 343), whereby an agent is exploited whenever
‘the labor he contributes in one form does not return to him in another
form” (Husami 1978: 44). The lack of reciprocity may be normatively
relevant per se,?® or because differences in labour ‘given’ and ‘received’
reflect normatively significant inequalities. Axiom 2 holds in approaches
that define exploitation as the (forced) extraction of surplus, or unpaid
labour (Holmstrom 1977; Elster 1997; Reiman 1987), but it is more general
than that and it does not imply a commitment to an objective theory
of value. For the labour ‘given’ and ‘received’ by agents need not be
determined objectively, and may reflect agents’” preferences and beliefs.
Indeed, Axiom 2 does not imply a commitment to any theory of value,
or to the claim that labour is the only thing that produces value.” It
only identifies labour as the key normative variable of interest — the main
unit of account of exploitation theory — and thus rules out approaches
based on wealth, income, utility, and so on. In exploitation theory, labour
accounting is the ‘way of characterizing what it is that people give one
another ... (where ‘give’ is understood very broadly to refer to any way
in which some person undergoes a loss that ends up a gain to another)’
(Reiman 1987: 9).28

Axiom 2 provides a general statement of the basic principle of UEL
theory. In order to have an operational definition, however, and setting
aside for the moment the definition of L}, it is necessary to identify the
labour ‘received’ by agents. This is by no means trivial. For there are
potentially up to 2N reference labour amounts at any allocation. So the
question is; how are (Ly., L), v determined? Or, equivalently, how

min’/ ~'max
do agents ‘receive’ labour?

26 “The capitalist gets something for nothing, or much for little, at the expense of others’
(Elster 1997: 39). More generally, UEL exploitation may reflect a deviation from some
fair reference norm in exchange (Fleurbaey 2014: 666). According to Arneson (1981: 213),
‘Exploitation is one important form of mistreatment. To be exploited is roughly to be
forced to perform drudgery to an unfairly great extent, and to receive in return an unfairly
small share of goods’ (as measured in the labour numeéraire).

See, for example, Cohen (1979); Buchanan (1982: 46); Roemer (1985: 62); Fleurbaey (1996:
181; 2014: 654); Vrousalis (2013: 138).

According to Sen (1978: 177), labour accounting is meant to provide ‘a description of
production that focuse[s] on human beings’ and the foundations of a normative approach
whereby ‘personal participation can be seen as the basis of entitlement of fruits of
production’. For an alternative justification of labour accounting in exploitation theory,
see Roemer (1982b: 283-288).

2!

N

2

@
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14 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

As Roemer (1985: 31) puts it, ‘exploitation theory views goods as
vessels of labor, and calculates labor accounts for people by comparing
the ‘live” labor they expend in production with the ‘dead’ labor they get
back in the vessels’. Axiom 3 formalizes this view and states that agents
receive labour via certain commodity bundles.

Axiom 3 (Exploitation reference bundles, ERBs) At any allocation z € Z(P7),
for each v € N, there exist c?, b € RM and a function f” such that L* =

fv(crvnin) and L:nax = fv(c:nax)'

Axiom 3 implies that, for each agent v, the reference labour amounts,
LY. L) can be interpreted as the amounts of labour associated with,
or contained in some theoretically relevant reference commodity bundles,
the ERBs. In the standard approach outlined in Section 2, the labour
received by workers is equal to the labour embodied in the goods required
for their subsistence: c} . ,ch . are equal and coincide with a given
subsistence basket, and the labour associated with them, f*, is computed
by identifying employment multipliers which uniquely identify the unit
labour embodied in each commodity, and a fortiori in any bundles of
goods.? Axiom 3 is more general, as it allows c?.. ,cb . to be different and
unrelated to any subsistence notion (or indeed to agents’ consumption
choices) and it does not require the adoption of the standard notion of
labour embodied. Indeed, it does not require a general theory for the
determination of the labour contained in any bundles of goods: it only
states that any definition of UEL exploitation should have a well-defined
(albeit possibly implicit) notion of labour associated with, or contained in,
the ERBs. Thus, Axiom 3 also captures the intuitions of approaches that do
not focus on the labour embodied in given consumption bundles, such as
the ‘New Interpretation’ (Duménil 1980; Foley 1982), according to which
the labour ‘received’ by agents is equivalent to the amount of social labour
agents receive a claim to via their income.

Axiom 3 says nothing about the relation between (cl; ,ch ) and
(L2 i LY o) For each agent v and each (¢l ch.. ), f* is a purely normative
(and possibly agent-specific) construct that identifies the labour ‘received’
by v based on some reference bundles. Axiom 3 does not specify how
f’ translates the ERBs into amounts of labour, as its properties are left
unspecified. Some theoretically relevant restrictions on f’, and on the

choice of the ERBs (¢}, ch..), are identified in the next section.

2 For a discussion in general n-good economies, see Morishima (1973, 1974) and Flaschel
(1983, 2010).
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THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 15
5. THE EXPLOITATION REFERENCE BUNDLES

Axioms 1-3 are not a complete theory of exploitation. They provide
a rigorous framework to conceptualize UEL exploitation, and the
theoretical choices of different approaches, in terms of restrictions on
(L%, LY), e Concerning LY, Axiom 3 implies that in order to define the
exploitation status of each agent, it is necessary both to select the relevant
ERBs, c;.;../ Chax- @14 to identify their labour content — that is, the (possibly
implicit) function f” that associates a reference labour amount with each
ERB. In this section, we explore some restrictions on c;.. ., ¢ and f* that
aim to incorporate formally weak, theoretically robust, and widely shared
intuitions in UEL theory.

Axiom 4 requires c;,

rins Cimax to be in the set of economically feasible
choices for agent v.

Axiom 4 (Economic feasibility) At any allocation z € ZPwr), ¢v. cb e
B(w",1"; p,w,r) forall v e N.

Axiom 4 stipulates that the ERBs be at least potentially affordable (recall
that [” is agent v’s labour endowment). By focusing on potential, rather
than actual income, it allows for many different views: the ERBs may
coincide with the bundle actually purchased by agents, or they may be
some normatively relevant commodity bundles that are actually or only
potentially affordable.?’ The former approach is relevant if one believes
that the ERBs should be related to agents’ actual consumption choices,
because the way in which revenues are actually allocated (e.g. between
consumption and investment) may be relevant to the moral status of
their distribution (e.g. Elster 1985: 177). The latter approach is important,
for example, in modal definitions in which exploitation status cannot be
established just by looking at actual behaviour (Elster 1985: 173ff).

Thus, Axiom 4 holds in UEL approaches that take the ERB to be
unique and equal to the workers’ subsistence basket.?! But it also holds
in approaches that abandon a subsistence view and define the labour
received by worker v focusing on ‘commodities whose value is equivalent
to the wages [v ] receives’ (Buchanan 1982: 37; see also Morishima 1973:
46); or even more generally, in those approaches that determine the labour
received by any agent by looking at the amount of labour contained “in the

30 Yet, Axiom 4 incorporates an emphasis on current economic data — and specifically
current endowments — that contradicts approaches focusing on historical injustice, such
as Steiner’s (1984).

31 Indeed, the weak notion of economic feasibility formalized in Axiom 4 is (implicitly)
endorsed even in approaches that deny the relevance of income distribution in
exploitation theory, while focusing on the concept of necessary labour (e.g. Holmstrom
1977: 360ff).
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16 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

goods he can purchase with his revenues from production (which may
come from wages, profits, or the sale of commodities)” (Roemer 1989: 90).

Axiom 4 imposes an economic feasibility condition on the ERBs.
Following classic UEL theory, Axiom 5 requires that ¢!, cy . be also
technically feasible as net output of some production process.

Axiom 5 (Technical feasibility) At any feasible allocation, for all v € N there
exist technically feasible activities that can produce c ., cy.. as net output.
Formally, at any z € ZP", for all v € N, there exist a'", &"’ € P such that
a¥ ey anda’t 2 ey
The emphasis on production conditions is standard in the traditional
Marxist view according to which the amount of labour received by
workers is equal to the value of labour power. Because labour power is a
produced commodity, its value is given by the amount of labour necessary
to produce it, which is identical with the amount of time required to
produce the means of subsistence of the worker. More generally, in UEL
theory, exploitation is a specific wrong rooted in the sphere of production
(Cohen 1979: 345; Elster 1985: 167; Fleurbaey 1996: 184), and formal UEL
definitions ‘map from the fundamental relations of production into the
labour market and from this to the market of commodities, and then invert
the mapping so as to go from the market of the final goods back to the
production relationship” (Morishima and Catephores 1978: 43).

Axiom 5 requires the ERBs to be technically feasible as net output
of some production process.?> This is because the direct labour used to
produce a bundle c as net output allows one to capture the total amount
of labour — direct and indirect — contained in producing ¢ from scratch. A
focus on net output is also natural in those UEL approaches that define
embodied labour such that total labour performed in the economy in a
given period is equal to the labour contained in net national product, and
conceive of exploitation as measuring (using a labour metric) how net
national product is parcelled out to individuals.*

While Axioms 4 and 5 impose restrictions on the ERBs, the next two
properties focus on the function f* that associates a reference amount of
labour to each ERB. Let s = (s',...,s"). Axiom 6 is a natural complement
to Axiom 5 in that it requires that the reference labour amounts also be
related to production conditions.

32 Axiom 5 may be considered as a strong requirement if each agent has different bundles

Cpins Cmax- Yet it is easily satisfied for realistic choices of ¢ . , ch.., or if the set P possesses
some standard properties (such as free disposal; see Veneziani and Yoshihara 2015).

33 For example, Duménil (1980), Foley (1982), Flaschel (1983, 2010) and Fleurbaey (1996: 171).
See also the discussion in Morishima and Catephores (1978: 42—-43) and Roemer (1985: 30—

31).
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THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 17

Axiom 6 (Reference labour amounts) At any feasible allocation, the reference
labour amounts LY . = fV(ch..) and L} .« = fV(ch.y) depend on the amount
of labour necessary to produce ¢, el Formally, for any z € Z(Pwr) and each
veN, there existay ., on € Pandapositive scalar k” (P s) such that o

v v _ v
Crmin O[max = Cmax’ me k (P/ S) al min’ and Lmax =K (P/ S) almax'

mln -

The notion of labour contained in Axiom 6 is by no means metaphysi-
cal and bears no conceptual relation with the disputes on the labour theory
of value. The labour contained in the ERBs is a well-defined amount
related to current technical conditions,® and to the direct amount of (ef-
fective) labour used in production. Contra Steedman (1977), Axiom 6 rules
out negative reference labour amounts, because the labour contained in
the ERBs, and thus the labour received by agents should be non-negative
by definition (Morishima and Catephores 1978: 32; Flaschel 2010: 18).

According to Axiom 6, the reference labour amounts may be
quantities of effective labour, but this is not a requirement: for each
v € N, the positive scalar " (P, s) is meant to linearly transform effective
labour units into units of labour, and different specifications of the linear
transformations (k" (P, s)), - correspond to different notions of the labour
‘received’ (as well as ‘given’) by agents. That is, the appropriate choice
of (k" (P,s)),c, may depend on the normative use of the concept of
exploitation (Fleurbaey 1996: 176-177). We return to this issue in Section 7
below.

A focus on production and on the notion of labour contained
in the ERBs may seem restrictive in that it rules out, for example,
approaches focusing on exchange whereby the reference labour amounts
are determined based on labour commanded — that is, on the amount
of labour power that an agent may purchase with her income. This
should not be a major concern. Considerations of purchasing power enter
our framework explicitly in Axiom 4. Further, Axiom 6 allows for the
possibility that price magnitudes and market relations enter the definition
of labour contained in the ERBs, and although it does impose some
restrictions on f*, they are extremely weak and the choice of reference
labour amounts remains significantly open, as there may be very many
ways of producing the ERBs.®

Given that our aim is to identify the foundations of UEL theory
shared by all of the main approaches, there is no reason to impose
any strong restrictions on f'. Different restrictions may appropriately
reflect alternative views, or may be desirable in different economic

34 Rather than labour actually used in the past to produce a certain bundle of goods (Cohen
1979: 346ff).

% If the production set P satisfies a standard free disposal condition, then for any c¢ € RY,
there may be an uncountably infinite number of production activities that produce ¢ as
net output.
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18 NAOKI YOSHIHARA AND ROBERTO VENEZIANI

environments.>® Yet, a common assumption in the UEL literature is that,
however determined, the reference labour amounts be well-defined and
unique.

Axiom 7 (Production objectivism) At any allocation z € Z¥P*", for any v, u €
N ifeh. =chand ch . = Cmax, then LY, = LY. and LY | = Liax.
According to Axiom 7, if the ERBs of two agents are equal, then the
associated reference labour amounts should be the same: the labour
contained in the ERBs should be uniquely identified based on production
conditions and not on idiosyncratic subjective factors. Although there are
many conceivable ways of determining L? . and L} . , Axiom 7 states that
such differences should be at the level of the theory, and not of arbitrary
individual characteristics. This does not imply that subjective preferences
and individual choices are irrelevant in determining exploitation status. It
only means that the labour contained in the ERBs should not depend on
the identity of the agents’ receiving them.%’

Axiom 7 holds in the standard Marxian approach, whereby the
labour content of a bundle, however defined, is uniquely determined and
exploitation status is independent of agents’ subjective characteristics.
According to Morishima (1973: 181), for example, a fundamental property
of a definition of exploitation is that ‘each worker has to be shown
to be equally exploited by the capitalists’. Yet, Axiom 7 also seems
reasonable more generally and it is widely shared in UEL approaches:
as argued by Yoshihara and Veneziani (2011), one of the essential, if not
defining characteristics of exploitation as a normative construct in political
philosophy is its (weakly) objectivist thrust. ‘If an agent could change from
being exploited into being an exploiter simply as a result of a change
of tastes, some of the moral connotations of exploitation would be lost’
(Elster 1985: 174; see also Roemer 1982a: 110). Axiom 7 seems the weakest,
and most easily defensible, part of a general objectivist theory of UEL
exploitation. For if labour is ‘received’ via some commodity bundles,
then it seems natural to require that a single reference labour amount be
associated with any ERB.

Axioms 4-7 complete the analysis of the basic structure of UEL
approaches. In UEL theory, the exploitation status of an agent v is

36 As discussed in Section 3, for example, some authors insist that reference labour amounts
be determined based on the production techniques actually used, while others allow for
counterfactual techniques.

Thus, Axiom 7 does not imply, for example, that agents consuming the same bundle
must receive the same amount of labour regardless of any other potentially relevant
information (concerning, for example, the source of their income). Rather, it says that
normatively relevant differences between agents at a given allocation should be reflected
in the choice of the ERBs (which, as we have noted, do not necessarily coincide with actual
consumption bundles), and not in the determination of the labour associated with them.

37
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THE THEORY OF EXPLOITATION AS THE UNEQUAL EXCHANGE 19

characterized by the labour ‘given’ and ‘received’ by her. The labour
received by v is determined by identifying some relevant commodity
bundles, the ERBs, which are potentially affordable (Axiom 4) and
technically feasible (Axiom 5), and the labour contained in them, which
is (a linear transformation of) the amount of labour necessary to produce
them (Axiom 6), and is uniquely determined independently of subjective
factors (Axiom 7).

6. LABOUR EXPLOITATION

Axioms 1-7 define the common structure underlying different approaches
to UEL theory. In this section, we formalize a domain condition, called
Labour Exploitation: it summarizes Axioms 1-7 and so, we argue, identifies
the domain of admissible exploitation forms.*

Labour Exploitation (LE): Given any definition of exploitation, the sets
Nted | Nt should have the following property. At any allocation z € ZP") with
a price system (p, w, r), there exist a non-negative vector (L“G)Ue NE positive
vector (k¥ (P, s)),ex, @ profile of commodity bundles (c}., Cha) e v and a profile
of activities (i, o) e v that satisfy production objectivism such that for each

agent v e N:c). cv € B 1% p,w,r), ap,,an. € P witha!. Zcp..,
=5V v v v
Fmax z Cmaxs and ¥ max Z ¥ min and

NS Nted ifﬂ?’ld Oi’lly lva (P, S)alvmax <Lg,
v e Nter if and only if k" (P, 8) o) i > L§-

According to LE, at any feasible allocation, the exploitation status of
every agent v is determined by the difference between the labour that v
‘gives’ to the economy, and the labour she ‘receives’. Whereas the former
quantity is left unspecified, the labour received by v is determined by
identifying at most two (potentially) affordable and technically feasible
bundles, c;..., i and their labour content which is equal to (a linear
transformation of) the labour necessary to produce them as net output,
k" (P,s)o) i, k" (P,8) ). The amount of labour that v receives is
the (possibly degenerate) interval [k” (P, s) &} in, k" (P, S) /0y ], and so,
for any ve N, if L{ is more (resp., less) than k" (P,s)o/, .. (resp.,
k" (P,s)a; ;) then v is regarded as ‘giving’ more (resp., less) labour than
v ‘receives’ and therefore a member of N'*? (resp., N'*¢").

The domain condition LE summarizes the content of Axioms 1-7.
Indeed, the next result proves that LE is logically equivalent to them.¥

38 LE generalizes similar axioms analysed by Yoshihara and Veneziani (2009), Yoshihara
(2010), and Veneziani and Yoshihara (2015, 2017a, 2017b).

3 We state the equivalence between LE and Axioms 1-7 as a formal Theorem, because this
precisely defines the relationship between the domain axiom and our characterization of
UE theory and it clearly decomposes the elements of LE. Because LE summarizes Axioms
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Theorem 1. At any allocation z € ZP*"), a definition of exploitation satisfies
LE if and only if it satisfies Axioms 1-7.

In the previous sections, we have argued that Axioms 1-7 describe the
structure and the fundamental intuitions common to all of the main
approaches in UEL theory. Then, by Theorem 1, LE also captures the key
intuitions of UEL theory. In order to substantiate this claim, we now show
that in spite of all the differences highlighted in Section 3, all of the main
definitions in the literature satisfy LE, and thus Axioms 1-7.

To see this, note that in all of the approaches examined in Section 3,
atall ze ZPwn Lt = AY and k" (P, s) = 1, for all v € V. In Definitions 1
and 2, at all ze Z(P*") the ERB is unique and corresponds to the bundle
actually purchased by agents, c}.. =cy. =c" € B (w",1";p,w,r), for all
v € N. However, in Definition 1, the labour content of the ERB is the
minimum amount of labour necessary to produce it among all conceivable
production activities, whereas in Definition 2 only profit rate maximizing
processes are considered.* In Definition 3, given an equilibrium allocation
z with prices (p, w, ), using the same notion of labour content as in
Definition 2, c;,,, is the bundle whose labour content is maximal among
all the bundles that the agent can purchase at (p, w, r), while c;, is
the bundle whose corresponding labour content is minimal.*! Note that,
in general, c} . # chax 7 ¢’ under Definition 3. Finally, in Definition 5,
given an equilibrium allocation z with prices (p, w, ) and aggregate
profit-rate-maximizing production activity «” “'”, the ERB is unique but,
for all v e N, it is defined counterfactually as the proportion of net
aggregate output that the agent may purchase with her income c; ;. =

min

— — L Spwr . v _ _pe’ ;
Coax = Cb =t¢ ™" € B(w",1”; p,w,r), where ¢ = ng”T’” and its labour
content is given by the corresponding share of aggregate social labour,
€ v Pt
o =T .

Similarly, it is possible — albeit notationally intensive — to show
that other definitions satisfy LE, including the input-output approach
proposed by Flaschel (1983, 2010); the variant of Definition 2 that focuses
on any activities in P”(p,w,r) such that @ = ¢, and not only labour-
minimizing ones (Roemer 1982a: 164-168); and even the subjectivist
approach developed by Matsuo (2008), according to which the labour

1-7, however, the proof of Theorem 1 is straightforward. We enclose it in the Appendix
for completeness.

%0 Formally: in Definition 1, &¥,, = ol = ¢ € argmin{o; | @ € P,@ = ¢'}; in Definition
2,k = o =0 €argmin{o |« € P"(p,w,r),@ = c”}. Correspondingly, the labour

content specified in Definition 1 is of =1l.v.(c"), while in Definition 2 it is of =
Lv.(c";p,w,r1).

4 Formally: in Definition 3, the ERBs are cp,, = argmaxcepwy,av;pu,r)l-v-(c”; p,w,7)
and ¢}, =argmingeper,av;pwr lv.(c; p,w,r), and their labour contents are

L. (Chax P w,7) and L. (ch, 5 p, w, ), respectively.
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received by an agent who consumes a bundle ¢ corresponds to the
minimum amount of labour necessary to produce another bundle ¢’ as
net output, which gives at least as much utility as c.

This confirms that LE incorporates the main insights of UEL
exploitation theory shared by all of the main approaches.

7. ETHICAL RESTRICTIONS

Despite the seemingly irreconcilable differences between definitions
focusing on physical or monetary magnitudes, actual choices or
potential consumption, objective data or subjective preferences, actual or
counterfactual production processes, and so on, Axioms 1-7, and therefore
LE, identify a fundamental structure that defines UEL exploitation theory
in all of its variants — even though this structure, and the notions of
ERBs and their labour content are usually left implicit. Hence they can
be interpreted as defining the boundaries of the admissible class of UEL
exploitation forms.

Of course, the boundaries of UEL theory delineated by Axioms 1-7 are
extremely wide and potentially include an infinite number of conceivable
definitions — i.e. an infinite number of ways of specifying the ERBs, the
reference labour amounts, and L{;. It is therefore natural to ask how our
framework could be extended to determine exploitation status within
a (possibly core) class of definitions. To be precise, can one identify
additional restrictions on the definitions of labour given and labour
received that characterize a core class of approches within the admissible
set defined by LE?

In this section, we show that, by identifying the common foundations
of UEL theory, LE also provides the formal and conceptual framework
to answer this question and to examine the normative and positive
implications of different approaches. We illustrate this point by showing
how the differences between alternative definitions can be conceived of
as different additional ethical restrictions imposed on LE. We return to
the more general issue of the possible extensions of our approach in the
Conclusions.

A first important issue concerns the relevance of individual choices in
determining exploitation status. In LE, the labour received by agent v is
determined by some reference bundles that v can in principle purchase.
In Definitions 1 and 2, however, the ERB should be the bundle ¢” actually
chosen by agent v at allocation z. Formally:

Axiom 8 (Consumer subjectivism) At any allocation z e ZPwn, ¥ =
Chax = C" for all agents v € N.

max

The theoretical justification for Axiom 8 rests on the idea that disregarding
agents’ consumption choices implies identifying their exploitation status
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based on information that is potentially at odds with their actual situation
and well-being.

This subjectivist view is not uncontroversial. Following the standard
Marxian approach, for example, one may insist that exploitation status
depend on production decisions, and not on possibly idiosyncratic
consumer choices. This intuition can be formalized as follows:

Axiom 9 (Consumer objectivism) At any allocation z € ZP*"), for any two
agents v, u € N, if B(w", I'; p, w, r) = B(w*, I"; p, w, 1) then ¢\, = ch. and

i min
v —
Crax — Cmax-

Axiom 9 is called ‘Consumer objectivism’ because it does not rule out the
possibility that subjective factors matter in other aspects of UEL theory —
for example, by defining L[, as the agents” actual labour supply or even
by introducing subjective elements in the determination of the labour
‘content” of the ERBs.

A second question concerns the kind of production processes that
are normatively relevant to identify exploitation status. LE requires that
both the ERBs and their labour content be determined with reference to
production, but otherwise imposes no restrictions. In UEL approaches,
however, it is often required that only efficient production processes be
considered in order to determine exploitation status. Let 0P denote the
set of efficient production activities.*” The next axiom states that the ERBs
should be producible as net output of efficient production activities.

Axiom 10 (The efficiency view) At any allocation z € Z¥P*", forall v € N,
afmin € 9P and ot € P with @min % ¢l @max F b

The efficiency view is consistent with Marx’s emphasis on the notion
of socially necessary labour time and it embodies the idea that exploitative
relations do not emerge from productive inefficiencies and mistakes.
According to Morishima (1973: 180), for example, in the computation of
labour amounts one should focus on ‘those techniques by the use of which
the amount of labour needed to produce given amounts of commodities
can be minimized’. From a normative viewpoint, these are the techniques
that maximize the productivity of human labour (Morishima 1973: 184).%3
From a positive viewpoint, one may argue that inefficient techniques are
at best a transient epiphenomenon in a competitive economy.

Yet, one may object that if the normative emphasis of UEL theory is
on participation in productive activities, then it is misleading to focus

42 Formally: 0P = {« € P|A«’ € Psuch that o’ > «}.

43 “[1]f the worker owned all the necessary means of production himself, all he would have
to do would be to work only the minimum amount of hours [necessary to produce his
wage-goods]” (Morishima and Catephores 1978: 41). See also Roemer (1981: 38; 1982a:
168-173).
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on possibly counterfactual processes, and exploitation status should be
identified based on production processes that are actually activated in
the economy (Flaschel 1983, 2010). Let a* € P be the actual aggregate
production activity at a feasible allocation z € Z(*"). One way to
formalize this view is as follows.

Axiom 11 (The participation view) At any allocation z € ZP"), forall v € N,
there exist two real numbers puin, Pumax SUch that 0= pyin, Pumax =1 and amin =
Pmine” and ofmax = Prmax0t .

Axiom 11 states that the reference labour amounts should be
identified based on the production processes actually activated in the
economy — more precisely, they are equal to some fraction of aggregate
social labour performed. Thus, it incorporates the idea that actual labour
spent in production is what matters in defining exploitative relations
because it describes actual participation (Sen 1978).

So far, we have left L}, unspecified because there is no widely
shared definition of the labour ‘given’ by agents in economies with
heterogeneous labour. In particular, two main approaches can be
distinguished which focus either on the effective labour contributed, or
on the labour time expended by agents. The former approach can be
formalized as follows:

Axiom 12 (The contribution view) At any feasible allocation, the amount of
labour that each agent ‘gives’ is the effective labour that she contributes in
economically relevant activities. Formally, at any z € ZP*", for all v e N,
L = AV and, correspondingly, k” (P, s) = 1.

By Axiom 12, both labour ‘given” and labour ‘received” are measured
in terms of effective labour. As noted in Section 3, this is the natural
extension of all of the classic definitions of exploitation, and it is
the approach adopted in much of the literature on exploitation in
economies with heterogeneous labour (see e.g. Krause 1982; Duménil
et al. 2009). Moreover, the ‘contribution view’ incorporates an important
normative intuition: an efficient and UEL exploitation-free allocation
coincides with the proportional solution, a well-known fair allocation rule
whereby every agent’s income is proportional to her contribution to
the economy (Roemer and Silvestre 1993). Proportionality is a strongly
justified normative principle, whose philosophical foundations can be
traced back to Aristotle, and it can be justified in terms of the Kantian
categorical imperative (Roemer 2010, 2018).%*

4 The contribution principle (‘To each according to his contribution’) is also one of the
principles of justice analysed by Marx in the Critique of the Gotha programme (Husami 1978;
Cohen 1995; Warren 1997).
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Alternatively, one may argue that UEL theory captures some
inequalities in the distribution of material well-being and free hours
that are — at least prima facie — of normative relevance (Fleurbaey 1996,
2014).% For example, they may be deemed relevant because material
well-being and free hours are key determinants of individual well-being
freedom (Rawls 1971; Sen 1985). But they are also relevant in approaches
that link exploitation and the Marxian notion of alienation in production
(Buchanan 1982). From this perspective, the key variable of normative
interest is labour time:*®

Axiom 13 (The well-being view) At any feasible allocation, the amount of labour
that each agent ‘gives’ is the labour time that she spends in economically relevant
activities. Formally, at any z € ZP*"), forallv € N, LY, = A"

Axiom 13 does not require that «* (P, s) = 1 for all agents v, because
the positive vector («” (P, s)), - is necessary to transform units of effective
labour into labour time, and various theoretically relevant specifications
are possible. For example, if (L}), _,, captures the distribution of social
labour and «} ;, o, are the outcomes of social production activity, then,

forallv € NV, k" (P, s) can be defined as the average skill level at allocation

z k" (P,s) = Z?:V—\S)LA Alternatively, one may argue that L} should be
equal to the labour time that would be necessary for each agent to produce
the ERBs autarkically and set «” (P, s) = slv, forallv e N.

Axioms 8-9, 10-11, and 12-13 incorporate different normative
intuitions and have rather different implications, and in this paper we
do not adjudicate them. The previous discussion shows, however, that
our domain axiom provides the formal and conceptual framework to
rigorously examine alternative approaches to exploitation theory and to
identify a core class of definitions of exploitation within the admissible set
identified by LE.

8. CONCLUSIONS

This paper has laid out the foundations of UEL exploitation theory. We
have identified its basic conceptual structure, including the notions of
exploitation reference bundles and the labour associated with them, and
formulated its core intuitions as a series of axioms. We have shown that
our analysis is descriptively accurate: all of the main approaches indeed

45 Cohen (1995: 203) aptly refers to differences in the ‘leisure-and-income sets” available to
agents. Roemer (1982a: 75 and passim) talks about the ‘exploitation-welfare criterion’.

46 Axiom 13 holds also in the approach proposed by Arneson (1981: 212-213) whereby
exploitative relations violate the principle that ‘Those who make equal productive
sacrifices are equally deserving of economic remuneration’. Desert is measured against
the time (and effort) spent in production, while discounting natural abilities and skills as
morally arbitrary. See also Elster (1985: 202) and Reiman (1987: 9ff).
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satisfy our axioms, or equivalently the domain condition LE. Finally, we
have argued that our analysis provides the framework to analyse the
differences between alternative UEL definitions, as well as the differences
between UEL exploitation theory and other approaches.

To be sure, this descriptive exercise does not provide an answer
to the issue of the normative relevance of UEL exploitation. Moreover,
as a domain condition, LE does not represent a full-fledged theory
but a meta-property which identifies the object and space of research,
and some foundational properties defining the set of admissible
definitions. Therefore, LE alone cannot characterize a unique definition
of exploitation, nor can it unambiguously identify agents’ exploitation
status at a given allocation. Yet, a clear statement of the foundations of
UEL theory represents a key step to tackle these issues.

On the one hand, Axioms 1-7, or equivalently LE, rigorously lay
out the core normative intuitions of UEL theory. According to LE,
UEL exploitation is fundamentally a wrong involving a kind of lack of
reciprocity. As discussed in the explanation of Axiom 1, exploitation is
primarily a property, rather than a relation, which is diagnosed at the
individual level and at an overall economic allocation, rather than in
individual transactions. Labour is the key variable of normative interest
and the main unit of account of UEL exploitation theory, and the lack of
reciprocity in exploitative relations is measured in terms of a mismatch
between the labour given and the labour received by agents. The former
magnitude is measured by the amount of labour spent, or contributed
in productive activities, while agents receive labour via bundles of
goods that act as ‘vessels’ of labour. To be precise, agents receive
labour via bundles of goods that they can in principle purchase, given
their productive endowments, and that can be produced, given current
technological knowledge. Thus, UEL exploitation theory is different from
standard liberal egalitarian approaches which focus on the distribution
of opportunities, utility or resources, but it also differs from entitlement
approaches in that labour accounts are based on current, rather than
historical, data.

On the other hand, this paper provides a novel axiomatic framework
to examine the normative relevance of UEL exploitation theory, and to
identify the appropriate definition — or, at least, class of definitions — of
exploitation. For, if LE defines the domain of admissible UEL exploitation
forms, then one may impose further restrictions on LE in order to identify
a core class of UEL approaches within the admissible set. Some examples of
such restrictions are examined in Section 7, but many others can certainly
be identified. For example, as suggested by an anonymous referee, one
may argue that whenever an agent v spends no labour time at all in
productive activities but her consumption expenditure can be placed, say,
in the top 1% of the population, then any definition of exploitation should
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be such that L. = 0 and o, ;. > 0, thus making the agent an exploiter.*”
Conversely, it may be argued that whenever an agent v spends her entire
endowment of labour time in productive activies and obtains an income
barely sufficient to afford a subsistence bundle, then any definition of
exploitation should be such that «¥ (P, s) &}, < L, — thus implying that
the agent is exploited — provided that others in the economy are well off.
Indeed, once the domain of admissible UEL exploitation forms is
defined, one may try to identify the normatively relevant properties
that uniquely characterize one definition within the admissible set.
From this perspective, some central insights of exploitation theory,
such as the relation between class and exploitation status (Roemer’s
(1982a) celebrated Class-Exploitation Correspondence Principle) or the
correspondence between positive profits and the exploitation of at least
the poorest segments of the working class (see, for example, the Profit-
Exploitation Correspondence Principle recently proposed by Veneziani and
Yoshihara 2015, 2017a) may be reformulated as axiomatic requirements.
Similarly, observe that LE allows for the possibility that all agents in
the economy be either exploited or exploiters. This is appropriate given
the nature of LE as a minimum domain condition, because even some
of the classic definitions of exploitation — such as Morishima’s (1974) —
do not exclude such possibility. Nonetheless, one may argue that the
appropriate definition of exploitation should rule it out. One way to do
so is by explicitly formalizing the relational aspect inherent in exploitative
relations, such that if an agent is exploited, she must be exploited by
someone, and vice versa, as suggested by Yoshihara and Veneziani (2009):

Relational Exploitation (RE): At any equilibrium allocation z with prices (p,

w, r), N*" = @ if and only if N**? £ &.

Within the domain identified by LE, are there any definitions that
capture important normative intuitions of UEL exploitation theory, such
as the correspondence between class and exploitation status, the relation
between exploitation and profits, and RE? If not, and an impossibility
result followed from the imposition of these properties, this would
arguably raise serious questions about the UEL approach.

Some results by Yoshihara and Veneziani (2009), Yoshihara (2010)
and Veneziani and Yoshihara (2015, 2017a, 2017b) suggest that there are
definitions that satisfy LE and these additional properties and, among all
of the main approaches, the only one satisfying all properties is Definition
5. Although these results are preliminary and hold in specific economic
settings, they do suggest that the axiomatic framework laid out in this
paper is both insightful and promising.

47 Observe that by LE, «" (P, s) is strictly positive for all v € A. Further note that if »” = 0,
then L{; = 0 according to both Axiom 12 and Axiom 13.
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APPENDIX: PROOF OF THEOREM 1

Consider any economy with a list (M, M, P, (#"),ep» (I")yen)-
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1. We show that if a definition of exploitation satisfies LE, then it satisfies
Axioms 1-7.

By LE, at any z e Z(P*"), there exist a profile of commodity bundles
(Chnins Comax) v @nd @ profile of activities (e, “fnax)ue \ satisfying production
objectivism such that for each agent veWN, ¢! € B(w",I”; p,w,r) and
ol on € Pwithal, =ch., oh. =ch Therefore, Axioms
4,5 and 7 are satisfied.

LE also implies that there exist a non-negative vector (Lg)vE v and a positive

vector («” (P, s)),cy such that

min’/ max

max”/ and al max z al min*

ve N & k" (P,s)a) < LL,
veN & k" (P,s)e) i, > Lb-

mm) -

Then, for each agent v € NV, let us define a function f’ such that f(c
k" (P,s) o)y, and f¥(ch.) =«" (P, s) a,max hold. Denote L}, = f"(ch) Lo =
fr(chay)- Then, as o). 2 &' mins Liin < L2 holds. Thus, Axioms 3 and 6 are
satisfied.

Moreover, by «"(P,s) /. = Lia and «” (P,s)a},., = Lb.., we have v €
Nted o [V < L%andve N & LY. > L. Therefore, Axiom 2 is satisfied.

Finally, for each agent v € NV, only one of the following three conditions holds:
Ly <Ly, Le, SLe <Ly sand LY < L{. According to the above discussion,

min ’ max ’ max

the set of agents Who are neither exploiters nor exploited is given by

Nt ={veN|Lh, SLLSLh.).

min = max

Then, it follows that A", N4 and N are pairwise disjoint and A" U N4 U
N = N holds. Thus, Axiom 1 is satisfied.

In summary, if a definition of exploitation satisfies LE, then it also satisfies
Axioms 1-7.

2. We show that if a definition of exploitation satisfies Axioms 1-7, then it also
satisfies LE.

Let a definition of exploitation satisfy Axioms 1-7. Consider any z € Z(¥#/,
Axiom 1 implies that N'*" , "¢, and N are pairwise disjoint and N U N U
N ./\/ holds. Axiom 2 implies that for each agent v € N, there exist L{ 2 0,
L. 20,and L, =0 with L', < L' such that ve N* & L¥ < L% and

min max — min = max max

veNt & LY. > Li.Moreover, Axiom 3 implies that for each v € N, there exist
Coins Conax € RM and a function f* such that LY. = f(ch) and L = f'(ch.)-

By Axioms 4- 5 for each v e N, ¢/ Chay € B(@¥,1Y; p,w,7), and ¢}, ch. can be
produced as net outputs. Moreover, by Axiom 6, for each v € N, there exist
productlon processes a,.;., oemax € P and a positive scalar «” (P, s) such that @, =
Cmm’ O[max 2 Cmax’ me =K (P' S) alumin’ and Lrvnax =k’ (P, S) alumax’ By AXiom 2’
k" (P,8) o) in S k" (P, 8) 0oy, and so of ;1 < holds. Again, by Axiom 2,
veN* & k" (P,s) o)y < Li and v e N*' & k¥ (P, s) o}, > L. Thus, noting

= al max

that by Axiom 7 for any v, i € N, if ¢}, = ch. and c¥ . = Chax, then LY = LE.
and L = Lhax, it follows that the definition of exploitation also satisfies LE, as
desired. m
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