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Introduction 
 
 
 
This work proposes a theoretical analysis of two specific forms of aid to developing countries, 
social labelling and in-kind transfers. Social labels have developed rapidly over the recent 
years. In 2006, consumers worldwide bought 1,6 billion Euros worth of fair-trade certified 
products, 42 % more than the year before. Labels are particularly attractive as an instrument 
for concerned consumers in the North to compensate Southern producers for the cost of 
complying with some minimum labour requirements. In-kind transfers are one of the most 
common form of aid and account for a large part of the total Official Development Assistance 
given. 
 
In the first essay, a model is developed to investigate the impact of a label certifying the 
absence of child labour in the export production of the South. When most eligible producers 
in the South can obtain the label, its impact is considerably reduced by a displacement effect 
whereby adult workers replace children in the export sector while children replace adults in 
the domestic sector. The label is then unable to create a price differential between goods 
produced under the label and those produced without it. When only a small fraction of eligible 
producers have access to the label, so that the South exports both labelled and unlabelled 
production to the North, labelled producers generally gain while those without a label 
generally loose from the introduction of the label. Ex ante welfare may thus fall in the South 
if the probability of getting a label when one qualifies is small. The impact on child labour is 
in general ambiguous. 
 
The second essay investigates the impact of a label certifying high labour standards in the 
export production of the South. When the price premium from the North just covers the cost 
of adopting high labour standards in the South, it is shown that the welfare of Northern 
consumers increases iff the welfare of Southern producers decreases. Moreover, a label is also 
not Pareto-improving when only a small fraction of producers have access to the label, so that 
the South exports both labelled and unlabelled production to the North. When adopting high 
labour standards is not costly for producers, so that the label resembles to label certifying a 
wage premium, a label that rises the demand for Southern products is Pareto-improving. 
 
In the third essay, it is shown that one-side altruism can provide a rationale for over-providing 
in-kind transfers. In the model, a selfish recipient has an incentive to under supply effort and 
capital in order to manipulate the post-production transfers made by an altruistic donor. When 
effort is not enforceable by the donor, the donor's best response to this Samaritan's dilemma is 
to over-provide the recipient with a capital transfer in the pre-production period. This allows 
the donor to mitigate the dilemma, but it automatically creates an inefficiency since too much 
capital is invested. In the case the donor cannot tax the recipient, so that at equilibrium the 
donor pre-commits not to make a post-production transfer by over-providing the recipient 
with a pre-production transfer, transfers given fully in-cash would lead to an efficient 
outcome. A capital transfer is however chosen by the donor as it allows to reduce the total 
amount transferred to the recipient. 
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1 Introduction

Child labor is a widespread phenomenon of particular social importance (ILO
(2002), Basu and Van (1998), Baland and Robinson (2000), Dessy (2000)).
Numerous proposals have therefore been put forward to promote the welfare
of working children and reduce the incidence of child labor or its conse-
quences. While, at the national level, various policies ranging from child
labor prohibition to food-for-education programs are available, the set of in-
struments at the international level is much more limited. Labeling programs
have been developed recently as an alternative to import taxes or import pro-
hibition. Labels are particularly attractive as they do not rely on coercion.
They instead inform consumers on the absence of child labour in the pro-
duction process of a particular good. The consumer is then free to choose
whether to support or not those practices, giving rise to a form of �democracy
by the consumers�(as advertised by Oxfam in a recent campaign).
Several child labor-free labeling programs have emerged over the last

decade, chie�y Rugmark (India), Kaleen (India), Step (Switzerland), Care &
Fair (Germany), Abrinq (Brazil), Pro-Child institute (Brazil), and Double
Income Project (Switzerland). They are mostly active in the hand-knotted
carpet industry, the leather footwear industry, and the hand-stitched soccer
ball industry. All have in common to be based on producers, manufacturers,
or exporters committing to a code of conduct which excludes child labor.
This code in general requires not to employ young workers below 14, but
it may also include initiatives to promote health and education of children.
Depending on the program, compliance with this code is ensured through
regular site inspections, or completely relies on a moral commitment of the
licensees. However, it is not clear that these labels have an important im-
pact on child labor in the South. Thus, a ILO report concludes that "the
impact of labeling on child labor in India�s carpet industry does not seem to
be substantial" (ILO, 2000).
In this paper, we investigate the conditions under which labels can be

e¤ective against child labor. It is generally expected that labels will trigger
a change in demand patterns away from the unlabeled goods towards those
with a label.1 As the demand for unlabeled products falls, one expects a fall

1Many examples support the preference in the North for child-labor free products. One
such example is the recent fear by Walmart that the discovery that some of its suppliers
used child labor would signi�cantly a¤ect their sales in the US and Canada. Walmart
immediately and quite publicly cut all links with these suppliers. The french retailer
Carrefour, and Reebook and Baden Sports in the hand-stitched soccer ball industry also
followed the same marketing strategy.
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in child wages, which should lead to an overall decline in child labor.2 We
show that these mechanisms are not likely to be very e¤ective in practice.
This is due to the fact that, as long as enough (Southern) consumers are
not sensitive to the label, and adult workers can easily replace child workers
in the exporting industry, the label generates a displacement e¤ect, whereby
adult production is redirected towards label demanding Northern consumers,
while children now produce exclusively for the Southern consumers. If, by
contrast, only a few qualifying producers in the South can obtain the label so
that some exports to the North incorporate child labor, the label, as expected,
creates winners (the labeled producers) and losers (the unlabeled producers).
The impact on child labor is however indeterminate, as it depends on (1) the
reaction of child labor to higher or lower wages (which itself depends on the
strength of income and substitution e¤ects) and (2) the proportion of labeled
producers.
In the literature, some authors have already raised doubts about the ben-

e�cial impact of trade sanctions on child labor. This is due to the fact that
trade sanctions reduce income in the exporting country, which may increase
the incidence of child labor (see e.g. Ranjan (2001), Jafarey and Lahiri
(2002), Basu (2003), and Edmonds and Pavcnik (2003)). Closest to our re-
sults on the displacement e¤ect is the analysis of a ban on child labor by
Basu and Van (1998) who show that a ban on a small subset of producers is
ine¤ective as long as there are enough adult producers available. Also related
is the analysis of discrimination by Becker (1959). Becker introduces a �dis-
crimination coe¢ cient�, whereby a consumer prefers one unit of a good made
by worker Y to one unit of the same good produced by worker X. In equilib-
rium, a price di¤erential may arise, which corresponds to the discrimination
coe¢ cient of the marginal consumer.
The literature on �child labor-free�labels has mostly focused on the supply

side. Basu and Zarghamee (2005) show that a boycott of child labor-tainted
products can cause child labor to increase if children work because of extreme
poverty. Davies (2005) shows that in a Bertrand competition framework
with heterogenous consumers, labeling is unlikely to eliminate child labor
since the creation of a pro�table niche for adult-labor �rms often creates
comparable niches for child-labor �rms, as it is standard in the product
di¤erentiation literature. Brown (1999) and Basu et al. (2006) focus on
the impact of labeling when certi�cation is costly (either through a fee or

2The overall e¤ect on the welfare of the formerly-employed children, however, is left
uncertain. As working opportunities are reduced, the living conditions of these children
may, in fact, become worse. It can also be argued that, with labeling, governments and
industry associations may be induced to take pro-active initiatives, to avoid embarrassing
inspections.
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through readjustment cost) and discuss the case of imperfect monitoring.
This paper is di¤erent from the existing literature as it analyzes the demand-
based factors that determine the impact of child labor-free labeling. To this
end, we simplify the model�s supply side by assuming that the label is costless
and perfect, and that children can be costlessly replaced by adults in the
production process. The aim is to question the impact of labeling programs
in a �favorable�framework, in which large positive impacts are expected.
The paper proceeds as follows. The fundamentals of the model are pre-

sented in Section 2. In Section 3, we analyze the impact of a label when most
�rms employing adult workers can obtain the label, and provide necessary
and su¢ cient conditions for the label to increase welfare in the South and
to decrease child labor. The e¤ects of a restricted label, where access to the
label is limited to a small subset of producers, are analyzed in section 4.
Section 5 concludes.

2 The fundamentals and the pre-label equi-
librium

Consider an economy with two countries, North and South, denoted by N
and S respectively. In each country, there are L identical households made
up of one parent and one child. Both parent and child have one unit of time
each. In the North, children do not work, and spend all their time on leisure,
while in the South households have to choose how much time a child works
and how much time he spends on leisure. We let lS, with lS 2 [0; 1], represent
the amount of time a child works in the South, so that (1� lS) represents
the amount of time he allocates to leisure.
Each country produces one type of good, with the North producing

clothes and the South producing food. Parents in both countries supply
their unit of time inelastically on the labor market.3 The technology of pro-
duction in each country is linear, with labor as the only input. Productivity
in the North is equal to 
N . We let clothing be the numeraire so that its
price is normalized to 1. The income of a Northern household, wN , is then
equal to 
N . In the South, adult labor and child labor are perfect substitutes
in production, with one unit of adult labor producing 
S units of food while
one unit of child labor produces 1 unit of food. Full income in the South,
wS, is composed of adult and full-time child wage.4

3This restriction allows us to focus our attention on child labour only. Our main results
can be rewritten allowing for adult labour to vary, at the expense of notational simplicity.

4For more information on the full-income approach, see Becker (1965).
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Northern households, as consumers, care about consumption goods and
use of child labor in the production of the goods from the South that they
consume. The utility function of a Northern consumer is given by:

UN
�
cN ; f

l
N ; f

u
N

�
where cN represents the amount of clothing, f lN , the amount of labelled food
and fuN ; the amount of unlabelled food that he consumes.
Labelled food, denoted by a superscript l, is certi�ed to be exclusively

produced by adult workers, while unlabelled food, denoted by a superscript
u; is not certi�ed and may thus have been produced by children.5 There is
no uncertainty associated with the quality of the label. Moreover, the label
is free and costless. For expositional convenience, we also assume that a
Northern consumer in equilibrium consumes only one type of food so that
either f lN = 0 or fuN = 0.6 Northern consumers prefer children not to be
involved in the production process of the goods they consume. We therefore
require that, at any pl = pu, the North consumes only labelled food. We
also de�ne pl =p(pu) as the price of labelled food which leaves Northern
consumers indi¤erent between the two types of food:

Max
f lN

UN
�

N � p(pu):f lN ; f lN ; 0

�
=Max

fuN

UN (
N � pu:fuN ; 0; fuN) (1)

Since Northern consumers prefer units of food certi�ed without child labor,
we have p(pu) > pu. Moreover, fuN = 0 if p

l < p(pu) and f lN = 0 if p
l >p(pu).

Southern households, as consumers, are not concerned about the presence
of child labor in the units of food they consume.7 Accordingly, their utility
function is given by:

US
�
cS; f

l
S + f

u
S ; 1� lS

�
(2)

where cS, f
j
S, and 1� lS represent respectively the amount of clothes, food of

type j, j = l; u, and child leisure consumed. The two types of food are perfect

5Under this assumption, Northern consumers do not care about the probability of being
produced by children, but only care about whether children are possibly involved or not.
This assumption is made to make the introduction of a label e¤ective.

6This assumption is not restrictive if labelled and unlabelled food are perfect substi-
tutes. If they are imperfect substitutes, the assumption imposes upper bounds on the
marginal utility of both types of food.

7This assumption is by no way necessary for the validity of the results. It simply
allows us to distinguish between concerned and unconcerned consumers without additional
notations.
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substitutes in a one-for-one basis, so that Southern consumers purchase the
least costly variety.
We assume that US is twice continuously di¤erentiable, increasing and

concave in all arguments: US;j > 0 and US;jj < 0, j = 1; 2; 3.8 We assume all
goods to be normal. We also assume Inada end-point conditions to ensure the
existence of an interior equilibrium: lim

cS!0
US;1 = lim

f lS+f
u
S!0

US;2 = lim
1�lS!0

US;3 =

+1 and lim
cS!+1

US;1 = lim
f lS+f

u
S!+1

US;2 = lim
1�lS!1

US;3 = 0. Similarly, for a

Northern consumer of food of type j, j = l; u, we assume that UN is twice
continuously di¤erentiable, increasing and concave in cN and f

j
N . Inada end-

point conditions and normality of goods are also assumed.
Maximizing utility given the budget constraints yields the demands of

a Northern consumer, cN
�
pl; pu; 
N

�
, f lN

�
pl; pu; 
N

�
and fuN

�
pl; pu; 
N

�
as

functions of food prices and income. The corresponding demands in the South
are given by cS

�
pl; pu; wS

�
, f lS

�
pl; pu; wS

�
, fuS

�
pl; pu; wS

�
and lS

�
pl; pu; wS

�
.

We �rst describe the equilibrium that prevails before labels are intro-
duced. In the absence of labeling, there is no certi�ed type of food available
in the market, and accordingly no pre-label equilibrium price exists for cer-
ti�ed food. At a pre-label equilibrium, the price for non-certi�ed food, p0, is
given by the equality between supply and demand for food:

LfuN
�
�; p0; 
N

�
+ LfuS

�
�; p0; w0S

�
= L
S + LlS

�
�; p0; w0S

�
(3)

where w0S = p
0 (
S + 1) represents the pre-label equilibrium (full) income in

the South. By the budget constraints, the equilibrium price p0 also consti-
tutes an equilibrium for the clothing market, and we therefore have:

LcN
�
�; p0; 
N

�
+ LcS

�
�; p0; w0S

�
= L
N (4)

We now discuss the assumptions necessary for our analysis of an equi-
librium with label. The normality of all goods implies that, in the North,
f jN , if positive, is decreasing in p

j, j = u; l: At pl = pu = p, we also assume
that the aggregate demand for clothing is strictly increasing in food prices:
dcN (p;p;
N )

dp
+ dcS(p;p;(
S+1)p)

dp
> 0; where dcS

dp
= @cS

@p
+ @cS
@wS

@wS
@p
represents the total

derivative of the demand for clothes with respect of food prices, taking into
account the resulting changes in adult and child wages.
It is worth noting at this stage that the impact of a rise in food prices

on the supply of child labor is ambiguous, as it depends on the relative
strength of the wage e¤ect (being richer, the household demands more child

8Ui;j represents the partial derivative of utility in country i = N;S with respect to the
jth argument, while Ui;jj represents the second partial derivative.
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leisure) and the substitution e¤ect (as the opportunity cost of leisure rises,
the household demands less child leisure): dlS

dp
? 0 (where dlS

dp
represents the

total derivative of child labor to food prices and wages: dlS(p;p;(
S+1)p)
dp

). As a
result, the supply of food can be increasing or decreasing in food prices. For
the same reason, we have dfS

dp
? 0, where fS = fuS + f lS. We however require

that, at all price levels, an increase in food prices leads to a higher total net
supply of food from the South: dfS

dp
� dlS

dp
< 0. This assumption implies that

the slope of the Southern demand for food is smaller than the slope of the
supply of food. Note that, under these assumptions, the equilibrium de�ned
by equations (3) and (4) is stable and unique.

3 The impact of unrestricted labeling

We now investigate the impact of the introduction of a label. The label sector
is accessible to a fraction � of adult workers in the South, with 0 � � � 1.
We de�ne a label as unrestricted if, in equilibrium, the Northern demand
for labeled food at a post-label equilibrium does not exhaust the production
capacities of the labelled workers. More formally, an unrestricted labelling
equilibrium

�
pl; pu

�
exists if � is such that:

(i) pl = pu

(ii) Lf lN
�
pl; pu; 
N

�
� L�
S

and (iii) Lf lN
�
pl; pu; 
N

�
+LfuS

�
pl; pu; wS

�
= L
S+LlS

�
pl; pu; wS

�
We also de�ne a restricted equilibrium as a pair

�
pl; pu

�
such that the total

amount of labeled food falls below the potential demand by Northern con-
sumers: in equilibrium, the latter consume both types of food. A restricted
equilibrium

�
pl; pu

�
exists if � is such that:

(i) pl = p(pu) > pu

(ii) Lf lN
�
pl; pu; 
N

�
= L�
S

and (iii) Lf lN
�
pl; pu; 
N

�
+LfuN

�
pl; pu; 
N

�
+LfuS

�
pl; pu; wS

�
= L
S+LlS

�
pl; pu; wS

�
Our assumptions guarantee that, for given parameter values, only one type
of equilibrium exists, and that this equilibrium is unique. Moreover, one can
show that a restricted equilibrium always exists for small values of � while
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the unrestricted equilibrium arises for large enough values of �: 9

In this section, we focus on the analysis of an unrestricted label. Since,
in this regime, all eligible adults in the South can costlessly reallocate them-
selves between the labeled and the unlabeled sectors, the wages must be
identical across the two occupations. We therefore have:

Proposition 1 Under an unrestricted label, the equilibrium price of labeled
food, pl�; is equal to the equilibrium price of unlabeled food, pu�.

Proof. Let F i represents the total supply of food of type i; i = l; u: Three
situations can potentially arise:
(i)If pl� < pu�, then f lN > 0, f

l
S > 0 and F

l = 0, since all workers in the
South strictly prefer to produce the unlabeled variety. There is an excess
demand for the labeled variety, and this cannot constitute an equilibrium.
(ii) If pl� > pu�, then f lS = 0. Under an unrestricted label, Lf

l
N

�
pl�; pu�; 
N

�
<

L�
S and there is an excess supply of labeled food as all eligible adult workers
strictly prefer to produce the labeled variety.
(iii) The only possibility is thus that pl� = pu�.
In a situation in which the Northern demand for food does not exhaust

production capacities, the label cannot create a price di¤erential between
labeled and unlabeled units of food. Indeed, as long as some eligible adult
workers are perfectly mobile across the labeled and the unlabeled sectors, a
di¤erence in prices between the two varieties of food in the South attracts all
eligible adult workers in the sector with the highest price. This automatically
leads to an excess supply of the variety with the highest price. As a result, the
only possible equilibrium is such that the labeled and the unlabeled variety
sell at the same price. Under a label, the equilibrium is such that all units
of food sold to Northern consumers are certi�ed to be produced by adult
workers only, while the production made with child labour is consumed in
the South.
An unrestricted label fails as an instrument to discriminate between la-

beled and unlabeled production. It may however trigger a change in demand
patterns in the North. Though one may think that shifting market demands
shoud not be the primary purpose of a label, the only channel through which

9This last statement invites two remarks. First, to be precise, for intermediate values
of �; there exists another type of equilibrium, in which only labelled food is consumed in
the North and p(pu) > pl > pu: The analysis of this particular regime follows that of a
restricted equilibrium, with no further insights, and is therefore omitted. Second, while a
restricted equilibrium always exists, an unrestricted equilibrium may fail to appear if the
demand from Northern consumers is �large�compared to the supply of all adult workers.
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an unrestricted label may have a favourable impact in the South is by dis-
torting the relative marginal utilities of goods in the North in favour of food
consumption and at the detriment of clothes consumption.
At the same prices, the Northern demand for labeled food may indeed

be equal or di¤erent from the demand for unlabeled food in the pre-label
situation. When, at the initial prices, a label increases the Northern demand
for food, food prices (labeled and unlabeled) increase. In the South, the rise
in food prices necessarily increases the utility of the households, as they are
net suppliers of food. (The relative price of clothing falls, and they are net
demanders of clothing). The converse is true when the introduction of a
label decreases the demand for food from the North. As a result, the impact
on welfare in the South crucially depends on how demands in the North are
a¤ected by the introduction of a label. We thus have:

Proposition 2 Food prices and welfare in the South increase i¤ f lN (p
0; p0; 
N),

the Northern demand for labeled food at p0, is larger than fuN (�; p0; 
N), the
pre-label demand for unlabeled food at p0. They do not change if the demand
from the North remains unchanged at the initial (pre-label) prices. Child labor
increases with food prices i¤ dlS

dp
> 0 .

Proof. The impact on food prices of a change in demands trivially follows
our stability assumptions. By the envelope theorem, it is easy to show that
the utility of a Southern household increases (falls) if food prices increase
(fall). The last statement follows from the de�nition of dlS

dp
.

As indicated at the end of the proposition, even if food prices rise, the
level of child labor may rise or fall depending on the elasticity of the demand
for child leisure to food prices. There is a large body of empirical studies
investigating the link between household income and child labor, but with
no consensus.10 Negative income e¤ects, whereby a low family income leads
to more child labor, are thus found in Patrinos and Psacharopoulos (1995),
Cartwright (1999), Grootaert (1999), and Edmonds (2005). This supports
Basu and Van�s �luxury axiom�according to which children are sent to work
when family income falls below a given subsistence target. Other studies
tend to show that rises in parental income may have no e¤ect on child la-
bor, possibly because child labor is not a bad in parental preferences (see
e.g. Bhatty (1998), Canagarajah and Nielsen (1999), Ray (2000), and Deb
and Rosati (2002)). Lastly, some studies have stressed the fact that rises
in household income may also imply better earnings opportunities for chil-
dren (in the model, this corresponds to a simultaneous increase of both pl

10Surveys of this literature include Dar et al. (2002), Brown et al (2003), Basu and
Tzannatos (2003), Bhalotra and Tzannatos (2003), and Edmonds (2005).
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and pu). In this case, child labor may increase with a rise in household in-
come, over some income range (see Psacharopoulos (1997), Canagarajah and
Coulombe (1997) and Bhalotra and Heady (2003)).

4 The impact of restricted labeling

In this section, we explore the impact of labeling when only a small fraction
� of adults in the South can obtain the label (e.g. owing to limited moni-
toring capacities). As said above, at an equilibrium under restricted access,
both types of food are consumed in the North. When this holds, the prices
of labeled and unlabeled food are such as to leave the Northern consumer
indi¤erent: pl�� =p(pu��), where a double asterisk denotes the equilibrium
levels under restricted access.
The introduction of a restricted label creates two types of households in

the South: the labeled households in which the adult is working in the labeled
sector (and the child in the unlabeled sector), and the unlabeled households in
which both the adult and the child are employed in the unlabeled sector. We
assume that the post label equilibrium is stable and unique, which requires in
addition to the stability conditions made in Section 2 that the net supply of
food from a labeled household is increasing in food prices: df

u
S (p(p);p;p(p)
S+p)

dp
�

dlS(p(p);p;p(p)
S+p)
dp

:
Note �rst that as Northern consumers in equilibrium are indi¤erent be-

tween the two types of food, the welfare of a household consuming labeled
food must be identical to that of a household consuming unlabeled food. A
Northern consumer is therefore better o¤ with the introduction of a label
if and only if the price of unlabeled food, pu��; is smaller than the initial
price, p0. Thus, if pu�� < p0; the Northern consumer is unambiguously better
o¤ (his budget set is strictly larger). However, this is exactly the condition
under which the welfare of an unlabeled household in the South falls with
the introduction of the label. We therefore have:

Proposition 3 Under a restricted label, Northern households are better o¤
i¤ unlabelled households are worse o¤.

(Proof omitted)
With the introduction of a label, the price of unlabeled food and the

welfare of unlabeled households rise if and only if an excess demand for food
arises at pu = p0 and pl =p(p0): As we show in the Appendix, this is more
likely to occur when (i) the Northern demand for labeled food is price inelastic
so that, compared to the pre-label price p0; the demand does not fall much at
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the higher price p(p0), (ii) the shift towards labeled units of food increases the
demand for food in the North, and (iii) the income elasticity of the Southern
demand for food and child leisure is high, so that, when labeled households
earn a higher income, it translates into a lower net supply of unlabeled food.
The conditions under which the welfare of a labeled household falls are

much more demanding, since labeled households in the South generally bene-
�t from the price di¤erential which makes the food they themselves consume
relatively cheaper. For labeled households to be worse o¤, it must be that (i)
their real income in terms of clothing falls (which requires 
Sp

l�� + pu�� <
p0(
S + 1)), and (ii) their real income in terms of unlabeled food does not
increase much (which requires the price di¤erential between the two types
of food to be small enough). Though unlikely, it is thus possible that the
introduction of a restricted label reduces the welfare of all households in the
South.
The impact of a restricted label on child labor remains however ambigu-

ous. The aggregate impact depends on the relative proportion of labelled
households among Southern producers. Among unlabeled households, child
labor increases if the price of unlabeled food rises and dlS

dp
> 0; or if the price

of unlabeled food falls and dlS
dp
< 0. Among labeled households, child labor

unambiguously falls if household income rises (
Sp
l�� + pu�� > p0(
S + 1))

and child wages fall (pu�� < p0):
As an illustration, consider the following utility functions for Northern

and Southern households respectively: UN
�
cN ; f

l
N ; f

u
N

�
= c�N :

�
�f lN + f

u
N

�1��
and US

�
cS; f

l
S + f

u
S ; 1� lS

�
= c�S:

�
f lS + f

u
S

��
:(1� lS)1����. Under these util-

ity functions, labeled and unlabeled food are perfect substitutes in a one-for-
one basis in the South, while in the North � > 1. Under restricted access, it
is easy to show that pl�� > p0 > pu��. Indeed, given that the shares of total
income spent on food, clothing and leisure are constant, there is no equilib-
rium at pl�� > pu�� > p0 or at p0 > pl�� > pu��: The introduction of the label
therefore increases the welfare of Northern consumers and labeled house-
holds, but reduces that of unlabeled households. Child labor within labeled
households decreases while it remains constant within unlabeled households,
so that child labor overall falls.
With the same utility functions, the impact of an unrestricted label is

simple since it does not change food prices: f lN (p
0; p0; 
N) = f

u
N (�; p0; 
N).

Labeled food in the North is sold at the same price as food was sold before
the label was introduced: pl� = pu� = p0. The creation of the label thus
causes a pure displacement e¤ect, whereby adult production fully replaces
children production for Northern consumers.
Finally, suppose now that access to the label is random and uniform
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across Southern households: ex ante, each adult in the South has the same
probability � to be hired in the labeled sector. Clearly, the expected utility
of a household in the South rises if the utility of both labeled and unlabeled
households rises. However, if unlabeled households are worse o¤, the expected
utility of a household in the South may fall, provided access to the labeled
sector is restricted to an adequately small number of households. Actually,
there always exists a value �� > 0 such that, if � < ��; the expected utility of
a household in the South falls while the utility of a household in the North
rises. This discussion is summarized in the following proposition:

Proposition 4 Consider a situation under which all adults in the South
face the same probability � of obtaining a label. If pu�� < p0 and if � is small
enough, the introduction of a restricted label reduces welfare in the South.

(Proof omitted)

5 Concluding comments

Over the last decade, several social labeling programs have been launched
with the hope of promoting improved labor rights in developing economies.
In particular, they are expected to play an important role in the struggle
against child labor. In this paper, we proposed a systematic analysis of
�child labor free�labels, and their impact on welfare and child labor.
We developed a model where the South exports goods produced with

child labor to Northern consumers, who prefer goods produced without child
labor. We studied the impact of a label which certi�es that exports from the
South are made exclusively with adult labor. We distinguished between two
situations. In one situation, the label is unrestricted: the demand for labeled
goods in the North is not too large, so there is enough eligible adult labor in
the South to produce the amounts required. The label then causes a displace-
ment e¤ect, that is a reallocation of labor whereby adults replace children in
the export sector in the South, while children replace adult workers in the
production for the interior market. In this case, the label is unable to create
a price di¤erential between labeled and unlabeled production, as otherwise
adult workers would produce exclusively the highest priced good. However,
the label increases the welfare of all Southern households if and only if, at the
initial prices, the demand from Northern consumers increases with the label.
The impact on child labor is in general ambiguous, as the reaction of child
labor to higher or lower adult and children wages depends on the strength of
income and substitution e¤ects.
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In the other situation, the label is restricted, in the sense that the demand
for labeled goods in the North at the initial prices exceeds the production
possibilities of a subset of eligible adult workers in the South. Export pro-
ducers in the South thereby get di¤erentiated according to their access to the
label. While the welfare of labeled households in the South generally rises,
we also showed that the welfare of unlabelled producers fall if and only if
welfare in the North rises. This happens if the price elasticity of the demand
for food is high in the North, and the income elasticities of the demand for
food and child leisure in the South are low. Under these conditions, if labels
are given randomly to a small number of qualifying producers, the expected
welfare of Southern households is reduced by the introduction of a label. To
increase welfare, the label should in general be accessible to a large propor-
tion of households and not to a small minority of privileged producers. This
result runs against the current practice by many NGOs of selecting a few
well-known producers to provide them with a label and ignore the others.
Finally, the impact on the amount of labor provided by children in the South
is generally ambiguous since child labor may rise or fall with unlabeled food
prices, which also corresponds to their wage.
An important assumption made in the model is that, in the pre-label

situation, Northern consumers are fully informed about children employed
in the export sector. If instead Northern consumers are not informed and
wrongly believe that food units are produced only by adult workers in the
pre-label situation, the introduction of the label informs Northern consumers
about the presence of child labor in the food they consume. If the label
is unrestricted, it has no impact on food prices, nor on welfare and child
labor, since the introduction of a label induces no change in the Northern
demand for food. However, if the label is restricted, the welfare of Southern
households, particularly those who do not get access to the label, is much
more likely to fall. When the initial information of consumers is bad, a label is
more likely to have negative consequences in the South. The scandals which
developed around the co¤ee industry or the textile industry in the recent
years support the idea that consumers are not always aware of extremely low
labor standards in those sectors. The current campaigns led by the ILO and
many NGOs also attest the lack of awareness of consumers in the North.
We have also assumed that there is no cost in obtaining the label. How-

ever, it is clear that if labeled producers have to pay a �xed cost to obtain
the label, their welfare will be reduced accordingly. As a result, the condi-
tions under which the label will have positive consequences will be even more
demanding. A similar conclusion can be reached if adult and child labor are
not perfectly substitutable, but the analysis gets considerably more complex.
Finally, it is important to realize that we considered here a labeling program
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which targets a �xed characteristic of the workers. The arguments can thus
be extended to other �xed characteristics of the workers, such as gender, reli-
gion, cast or race. They do not however immediately extend to labeling which
involves a costly action by producers in the South, as would occur with im-
proved labor standards (higher wages, improved working conditions,...). We
intend to explore this alternative in our future research.

References

Baland J.-M. and Robinson J. (2000). "Is child labor ine¢ cient?", Journal
of Political Economy, 108(4), 663-679.

Basu, A.K., Chau, N.H. and U. Grote (2006), "Guaranteed Manufactured
without Child Labor: The Economics of Consumer Boycotts, Social Labeling
and Trade Sanctions", Review of Development Economics, 10(3), 466-491.

Basu, K. (2003), �Policy dilemmas for controlling child labor�, Working Pa-
per no. 3-17, Cornell University, Ithaca, New York.

Basu K. and Tzannatos Z. (2003), "The Global Child Labor Problem: What
do we know and what can we do?", World Bank Economic Review, 17(2),
147-173.

Basu K. and Van P. (1998), "The Economics of Child Labor", American
Economic Review, 88, 412-27.

Basu K. and Zarghamee H. (2005), "Is Product Boycott a Good Idea for
Controlling Child Labor? A Theoretical Investigation", Unpublished paper,
Cornell University, Ithaca NY.

Becker G. S. (1959). The Economics of Discrimination. Chicago, IL, Univer-
sity of Chicago Press.

Becker G. S. (1965), "A Theory of the Allocation of Time," Economic Jour-
nal, 75, 493-517.

Bhalotra S. and Heady C. (2003), "Child Farm Labor: TheWealth Paradox",
World Bank Economic Review 17(2), 197-227.

Bhalotra S. and Tzannatos Z. (2003), "Child Labor: What Have We
Learnt?", Policy Research Working Paper No. 0317, Washington D.C., World
Bank.

19



Bhatty K. (1998), "Educational Deprivation in India: A Survey of Field In-
vestigations", Economic and Political Weekly, 33(27), 1731-1740 and 33(28),
1858-1869.

Brown, Drusilla K. (1999), "Can Consumer Product Labels Deter Foreign
Child Labor Exploitation?", Department of Economics, Tufts University,
Working Paper No. 99-19.

Brown D., Deardor¤ A., and Stern R. (2003), "Child Labor: Theory, Ev-
idence and Policy" in K. Basu, H. Horn, L. Roman, and J. Shapiro, eds,
International Labor Standards: History, Theories and Policy. Oxford: Basil
Blackwell.

Canagarajah S., and Coulombe H. (1997), "Child Labor and Schooling in
Ghana", Policy Research Working Paper No. 1844, Washington D.C., World
Bank.

Canagarajah S., Nielsen H.-S. (1999), "Child Labor in Africa: A comparative
study", The World Bank, mimeo.

Cartwright K. (1999), "Child Labor in Colombia", in The Policy Analysis of
Child Labor, A Comparative Study, edited by Grootaert C. and Patrinos H.
A., Washington D.C., World Bank.

Dar A., Blunch N-H., Kim B., and Sasaki M. (2002), "Participation of Chil-
dren in Schooling and Labor Activities: A Review of Empirical Studies",
Social Protection Discussion Paper Series, No 0221, The World Bank.

Davies R. (2005), "Abstinence from Child Labor and Pro�t Seeking", Journal
of Development Economics, 76, 251-263.

Deb P. and Rosati F. (2002), "Determinants of Child Labor and School At-
tendance: The Role of Household Unobservables", Understanding Children�s
Work Working Paper. december. Florence: Innocenti Research Center.

Dessy S.E. (2000), "ADefense of CompulsoryMeasures against Child Labor",
Journal of Development Economics, 62, 261-275.

Edmonds E. (2005), "Does Child Labor Decline with Improving Economic
Status?", The Journal of Human Resources, 40(1), Winter 2005, 77-99.

Edmonds E., Pavcnik N. (2003), "The E¤ect of Trade Liberalization on Child
Labor", Journal of International Economics, 65(2), March 2005, 401-419.

20



Grootaert C. (1999), "Child Labor in Cote d�Ivoire", in The Policy Analysis
of Child Labor, A Comparative Study, edited by Grootaert C. and Patrinos
H. A., Washington D.C., World Bank.

International Labor Organization (2000), "The Impact of Social labeling on
Child Labor in India�s Carpet Industry", Working Paper, Institute for Hu-
man Development New Delhi.

International Labor Organization (2002), "Global Report on Child Labor".

Jafarey S. and Lahiri S. (2002), "Will Trade Sanctions Reduce Child Labor?
The Role of Credit Markets", Journal of Development Economics, 68, 137-
156.

Patrinos H. and Psacharopoulos G. (1995), "Educational Performance and
Child Labor in Paraguay", International Journal of Educational Develop-
ment, 15(1), 47-60.

Psacharopoulos G. (1997), "Child Labor Versus Educational Attainment:
Some Evidence from Latin America", Journal of Population Economics,
10(4), 377-386.

Ranjan P. (2001), "Credit Constraints and the Phenomenon of Child Labor",
Journal of Development Economics, 64, 81-102.

Ray R. (2000), "Analysis of Child labor in Peru and Pakistan: A Compara-
tive Study", Journal of Population Economics, 13(1), 3-19.

21



Appendix

In this appendix, we provide a condition for an excess demand (supply) to
arise on the post-label market for food at pu = p0 and pl =p(p0). At these
price levels, the aggregate demand for food may be larger or lower than the
aggregate supply:

�Lf lN
�
p(p0); p0; 
N

�
+ (1� �)LfuN

�
p(p0); p0; 
N

�
+ �LfuS (p(p

0); p0; 
Sp(p
0) + p0) + (1� �)LfuS (p(p0); p0; (
S + 1)p0)

7 L
S+�LlS(p(p0); p0; 
Sp(p0)+p0)+(1��)LlS(p(p0); p0; (
S+1)p0)
(5)

where �, � 2 [0; 1]; represents the fraction of Northern households purchasing
labeled units of food, the remainder purchasing unlabeled units of food. The
change in the market for food, obtained by susbtracting the pre-label equi-
librium market condition de�ned at Equation (3) to the post-label condition
given at (5), is proportional to:

�f lN
�
p(p0); p0; 
N

�
��fuN

�
�; p0; 
N

�
+�fuS (p(p

0); p0; 
Sp(p
0)+p0)��fuS

�
�; p0; (
S + 1)p0

�
� �lS(p(p0); p0; 
Sp(p0) + p0) + �lS

�
�; p0; (
S + 1)p0

�
7 0 (6)

Letting xS(pl; pu; wS) = 
S + lS(p
l; pu; wS)� fuS (pl; pu; wS) represent the net

supply of food from a Southern household, this can be rewritten as:

�f lN
�
p(p0); p0; 
N

�
��fuN

�
�; p0; 
N

�
+�xS

�
�; p0; (
S + 1)p0

�
��xS(p(p0); p0; 
Sp(p0)+p0) 7 0:

This equation de�nes the change in the worldwide net aggregate demand
for food. Using the equilibrium condition on the market for labeled food,
�Lf lN (p(p

0); p0; 
N) = �L
S, the sign of the change in net aggregate de-
mand depends on the sign of:

�
1� fuN (�; p0; 
N)

f lN (p(p0); p0; 
N)

�

S+xS

�
�; p0; (
S + 1)p0

�
�xS(p(p0); p0; 
Sp(p0)+p0) 7 0

(7)

If the expression (7) is positive, then pu� > p0 and pl� > p(p0): the
introduction of a restricted label increases welfare of all households in the
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South and decreases welfare in the North. If it is negative, then pu� < p0

and pl� < p(p0): the welfare of unlabeled households in the South falls, while
welfare in the North rises. The expression (7) is more likely positive when
f lN (p(p

0); p0; 
N) is high with respect to f
u
N (�; p0; 
N) and xS (�; p0; (
S + 1)p0)

is high with respect to xS(p(p0); p0; 
Sp(p
0) + p0).
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1 Introduction

The improvement of labour standards is increasingly a major concern for
consumers.1 While this expresses a genuine concern about working condi-
tions particularly in developing countries, it can also be partly motivated by
protectionist motives against what is thought as unfair competition by coun-
tries applying low labour standards.2 In many instances consumers do not
however have information on the social environment surrounding the pro-
duction of goods. Labeling is an increasingly popular way to deal with this
asymmetric information problem.3

Besides their informative role, labels also allow consumers to make trans-
fers to complying producers.4 Labels can therefore be used by Southern
countries as a tool to discriminate between various customers according to
their preference for labour standards, as a discriminating monopolist would.
With appropriate redistribution mechanism, such labels should improve wel-
fare in the South.
Social labeling programs have developed rapidly over the recent years.

The sales of Fairtrade certi�ed products have been growing on an average of
40% per year in the last �ve years. In 2007, Fairtrade certi�ed sales amounted
to approximately e2.3 billion worldwide, a 47% year-to-year increase. By the
end of 2007, there were 632 Fairtrade certi�ed producer organizations in 58
producing countries, representing 1.5 million farmers and workers.5 Besides
their commercial success, most labeling programs are advocated by some
international organizations such as ILO, UNICEF and NGO�s (Oxfam, Max
Havelaar,. . . ).
One expects labeling to improve labour standards in the South. This

should be bene�cial for both workers and concerned consumers. The aim of
1Various studies show that consumers have a preference for �fair�products (Prasad et

al., 2004, Hiscox and Smyth, 2005, De Pelsmacker et al, 2005; Loureiro and Lotade, 2005;
Poelman et al 2008, Tagbata and Sirieix, 2008). These studies conclude that premium
willingness to pay may exist for fair trade products, but note that di¤erent consumer
segments may react di¤erently to information on fair trade.

2Numerous proposals have been put forward to incorporate minimum labour standards
into international trade rules. See Rodrik (1996), Freeman (1998) and Bhagwati (1995)
for a discussion on the pertinence of imposing labour standards, in line with the debates
on the WTO. See also Maskus (1997), Fung et al. (2001), and Brown (2001) for more
details on labour standards and international trade.

3Since Akerlof (1970), market failures due to the lack of information on product quality
are well known.

4Compared to a tax scheme, a label allows transfers from concerned agents even when
the median voter is unconcerned. In addition, a label allows unconcerned agents not to
participate to transfers.

5See www.fairtrade.net (january 2009).
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this paper is to question this assertion. To this purpose, we have built a very
simple North-South trade model to analyze a label in the export production
of the South. In the model, it is assumed that (a) all consumers in the North
are willing to pay a price premium for labeled goods, and (b) the label is
perfectly and costlessly monitored. Taken altogether, these two assumptions
tend to bias the results of the model in favour of a large positive impact of
labelling.
We however show that, when the price premium the North is willing

to pay for labeled products just covers the cost of adopting high labour
standards in the South, welfare of Northern consumers increases i¤ welfare
of Southern producers decreases. Moreover, we show that a label is again
not Pareto improving when only a small fraction of producers have access to
the label, so that the South exports both labeled and unlabeled production
to the North. The intuition behind this result is straightforward. When
the unlabeled price rises, so that Southern workers in the unlabeled sector
are better o¤, consumers in the North are indeed worse o¤ as they purchase
units of goods produced under low labour standards at a higher price. The
reverse holds when the unlabeled price falls. Finally, when adopting high
labour standards is not costly for producers, so that the label resembles to a
label certifying a wage premium, we show that a label that rises the Northern
demand for Southern products is generally Pareto-improving.6

To our knowledge, the literature on social labeling is so far very limited.
Fisher and Serra (2000) stress the protectionist role of production standards.
In a related literature, some authors have already raised doubts about the
bene�cial impact of a label certifying the absence of child labour.7 Our analy-
sis however di¤ers from child labor labeling as bad working conditions are not
a �xed characteristic of workers and can anyway be improved. This paper
therefore investigates the impact of labelling when the mode of production
can be improved provided a cost is paid. Compared to Baland and Duprez
(2007) to which our model is related, the possibility of shifting production
towards good practices at a cost creates two opposite e¤ects. First it dis-
sipates a part of the price premium from the North. Second, it creates a
supply e¤ect as production in the labelled sector falls.
Labour standards in the production process is an hidden characteristic

of goods which is not revealed to consumers even after consumption. In

6A label rising the demand for labelled goods can be viewed as a form of informative
advertising. There is a large literature investigating the optimal amount of advertise-
ment (see e.g. Kotowitz and Mathewson, 1979, Grossman and Shapiro, 1984, Becker and
Murphy, 1993).

7Edmonds (2007) provides a survey of this literature. See e.g. Brown (1999), Davies
(2005), and Basu et al. (2006).
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the literature, this is referred to as a credence characteristic.8 Other types
of credence attributes include for instance environment-friendly production,
food quality and safety, etc. This literature in general concludes that perfect
labeling improves welfare.9

The paper proceeds as follows. Section 2 investigates the welfare impact
of a label certifying a wage premium. In Section 2.2, we analyze the case
of unrestricted labelling where any producer in the South is free to enter
the labelled sector, while in Section 2.3 we analyze the case of restricted
labelling where only a small number of producers have access to the label.
Section 3 investigates the welfare impact of a label certifying high labour
standards, where adopting high labour standards is costly for producers,
under unrestricted access in Section 3.1 and under restricted access in Section
3.2. Section 4 concludes.

2 Wage premium

Our model is built upon Baland and Duprez (2007). We consider an economy
with two countries, North and South, denoted by N and S respectively. In
each country, there are L identical individuals, each of whom has one unit of
time that he supplies inelastically on the labour market. We assume complete
specialization in production, with the North producing clothes and the South
producing food. The production functions are linear, with labour as the only
input. Productivity in the North is equal to 
, each worker producing 
 units
of clothes. We let clothing be the numeraire so that its price is normalized
to 1. The income of a worker in the North is then equal to 
.
As consumers, Northern individuals care about consumption goods and

the wage conditions prevailing in the production unit of the goods from the
South that they consume. The utility function of a Northern consumer is
given by:

UN
�
cN ; f

l
N ; f

u
N

�
(1)

where cN represents the amount of clothing, f lN , the amount of labelled food
and fuN ; the amount of unlabeled food that he consumes. A label on a unit of
food certi�es that wages in the production unit are higher than ~w, where ~w is
the minimum wage requirement in the labelled sector. Monitoring is perfect

8The classi�cation into credence goods follows Nelson (1970), and Darby and Karni
(1973).

9See e.g. Zago and Pick (2004), Baksi and Bose (2007), Roe and Sheldon (2007), and
Bonroy and Constantatos (2008).
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so that there is no uncertainty associated with the quality of the label.
For expositional convenience, we assume that a Northern consumer con-

sumes only one type of food so that either f lN = 0 or fuN = 0.10 Northern
consumers prefer labelled units of food to unlabeled ones. We therefore re-
quire that, at any pl = pu, the North consumes only labelled food. We
also de�ne pl =p(pu) as the price of labelled food which leaves Northern
consumers indi¤erent between the two types of food:

Max
f lN

UN
�

 � p(pu):f lN ; f lN ; 0

�
=Max

fuN

UN (
 � pu:fuN ; 0; fuN) (2)

Equation (2) de�nes all pairs of food prices (p(pu); pu) which leave Northern
consumers indi¤erent between consuming labelled food and consuming unla-
beled food. Since Northern consumers prefer labelled units of food, we have
p(pu) > pu. Moreover, fuN = 0 if p

l < p(pu) and f lN = 0 if p
l >p(pu).

Southern individuals, as consumers, are not concerned about the wage
conditions prevailing in the production unit of the goods that they consume.11

Accordingly, their utility function is given by:

US = US
�
cS; f

l
S + f

u
S

�
where cS and f

j
S represent respectively the amount of clothes and food

of type j, j = l; u, consumed. The two types of food are perfect substitutes
in a one-for-one basis, so that Southern consumers purchase the least costly
variety.
Productivity in the South is equal to 1, each worker producing one unit

of food. The wage of a Southern worker in the sector j, j = l; u, referred to
as wj, is then equal to pj.
We assume that US is twice continuously di¤erentiable, increasing and

concave in all arguments: US;j > 0 and US;jj < 0, j = 1; 2.12 We assume
all goods to be normal. We also assume Inada end-point conditions to en-

10This assumption is not restrictive if labelled and unlabelled food are perfect substi-
tutes. If they are imperfect substitutes, the assumption imposes upper bounds on the
marginal utility of both types of food.
11This assumption is by no way necessary for the validity of the results. It simply

allows us to distinguish between concerned and unconcerned consumers without additional
notations. This however makes sense since most labelling programs concern export to rich
countries.
12US;j represents the partial derivative of Southern utility with respect to the jth argu-

ment, while US;jj represents the second partial derivative.
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sure the existence of an interior equilibrium: lim
cS!0

US;1 = lim
f lS+f

u
S!0

US;2 = +1

and lim
cS!+1

US;1 = lim
f lS+f

u
S!+1

US;2 = 0. Similarly, for a Northern consumer of

food of type j, j = l; u, we assume that UN is twice continuously di¤eren-
tiable, increasing and concave in cN and f

j
N . Inada end-point conditions and

normality of goods are also assumed.
Maximizing utility given the budget constraint yields the demands of a

Northern consumer, cN
�
pl; pu; 


�
, f lN

�
pl; pu; 


�
and fuN

�
pl; pu; 


�
as func-

tions of food prices and income. The corresponding demands for a Southern
individual working in the food sector j, j = l; u, are given by cS

�
pl; pu; wj

�
,

f lS
�
pl; pu; wj

�
, fuS

�
pl; pu; wj

�
.

2.1 Pre-label

We �rst describe the equilibrium that prevails before labels are introduced.
In the absence of labeling, there is no labelled food available in the market.
Accordingly, the pre-label equilibrium price for labelled food is not de�ned.
At a pre-label equilibrium, the price for unlabeled food, p�, is given by the
equality between supply and demand for food:

LfuN (�; p�; 
) + LfuS (�; p�; w�) = L (3)

where w� = p�: By the budget constraints, the equilibrium price p� also
constitutes an equilibrium for the clothing market, and we therefore have:

LcN (�; p�; 
) + LcS (�; p�; w�) = L
 (4)

We now discuss the assumptions necessary for our comparative statics
to be meaningful. The normality of all goods implies that, in the North,
f jN , if positive, is decreasing in p

j, j = u; l, and, in the South, cS (p; p; p)
is increasing in p: dcS(p;p;p)

dp
> 0, where dcS(p;p;p)

dp
= @cS

@p
+ @cS

@w
represents the

total derivative of the demand for clothes with respect to food prices, taking
into account the resulting changes in wage. At pl = pu = p, we assume
that the aggregate demand for clothing is strictly increasing in food prices:
dcN (p;p;
)

dp
+ dcS(p;p;p)

dp
> 0.

In the food market, it is worth noting that the impact of a rise in food
prices on the demand in the South is ambiguous, as it depends on the relative
strength of the wage e¤ect (being richer, the individual demands more food)
and the substitution e¤ect (as the opportunity cost of food rises, the individ-
ual demands less food). As a result, the demand for food can be increasing
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or decreasing in food prices. We however require that, at pl = pu = p, an
increase in p leads to a lower demand for food in the South: dfS(p;p;p)

dp
6 0

(where fS = fuS + f
l
S represents the total amount of food consumed). This

assumption implies that the wage e¤ect does not dominate the substitution
e¤ect. Note that, under these assumptions, the equilibrium de�ned by equa-
tions (3) and (4) is stable and unique.

2.2 The impact of unrestricted labeling

We now investigate the impact of introducing a label. We assume that the
minimum wage requirement in the labelled sector, ~w, is strictly higher than
the pre-label equilibrium wage in the South, w�. This ensures that, compared
to the pre-label situation, workers earn a wage premium. Moreover, we
assume that the label is costless.
Before going further with the analysis, we impose some restrictions on

the demand for food in the North:

Assumption 1 f lN (p; p; 
) > f
u
N (�; p; 
)

Assumption 2 f lN (p(p);p(p); 
) 6 fuN (�; p; 
)

Assumption 1 requires that the label triggers an increase in demand in
the North, so that the demand for labelled food is higher than the pre-label
demand for unlabeled food at identical food prices.13 Under Assumption 2,
this increase in demand is however bounded. More precisely, we assume that
the Northern demand for labelled food at the price p(p) > p does not exceed
the Northern pre-label demand for unlabeled food at price p, where food
prices are such that the North is indi¤erent between the two types of food14

We now have our �rst result:

Proposition 1 Under A1, there exists ~w > w� such that an equilibrium with
a wage premium label exists.

Proof. Let F i represents the total supply of food of type i; i = l; u:
(i) We �rst show that pl� > pu�. If pu > pl, then f lN > 0 and F l = 0, since

all workers in the South strictly prefer to produce the unlabeled variety as

13More speci�cally, Assumption 1 means that the label increases the Northern demand
for food by distorting the relative marginal uilities of goods in favour of food consumption
and at the detriment of clothes consumption.
14Note that this assumption is satis�ed if labelled and unlabelled food are perfect sub-

stitute.
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wages are higher in this sector. There is an excess demand for labelled food
and this cannot constitute an equilibrium.
(ii) We now show that an excess demand for food necessarily arises at

p� > pl > pu. If p� > pl > pu, then the demand for food in the North increases
compared to its pre-label level: LlNf

l
N

�
pl; pu; 


�
+
�
L� LlN

�
fuN
�
pl; pu; 


�
>

LfuN (�; p�; 
) by A1 and
dfjN
dpj

6 0, where LlN represents the number of con-
sumer in the North purchasing labeled food (0 6 LlN 6 L). Moreover, the de-
mand for food in the South increases: LlSfS

�
pl; pu; pl

�
+
�
L� LlS

�
fS
�
pl; pu; pu

�
>

LfuS (�; p�; w�) by normality of food and
dfS(p;p;p)

dp
6 0, where LlS represents the

number of individuals in the South working in the labelled sector (0 6 LlS 6
L). Given the pre-label equilibrium condition on the food market given at
(3), there is an excess demand for food. Following our stability assumptions,
food prices must then rise in order to restore an equilibrium on the food
market.
As result, any ~w s. t. pl� > ~w > p� constitutes an equilibrium with label.

Under Assumption 1, a label triggers an increase in demand for food in
the North. This increase in demand pushes the price of labelled food upwards
and allows workers in the labelled sector to earn a wage premium.
We are now able to investigate the impact of labelling. Let�s �rst inves-

tigate the case of unrestricted labelling, in the sense that any worker in the
South can freely reallocate himself between the labeled and the unlabeled
sector. Under unrestricted labelling, we have:

Proposition 2 Under an unrestricted wage premium label, the equilibrium
price of labeled food, pl�; is equal to the equilibrium price of unlabeled food,
pu�.

Proof. We show that pl� = pu� is the only possibility at equilibrium.
(i) pl < pu cannot constitute an equilibrium. See (i) in proof of Proposi-

tion 1.
(ii) If pl > pu, then fuS > 0, and F u = 0 since wages are lower in the

unlabeled sector. Once again, this cannot constitute an equilibrium.
As long as labour is perfectly mobile across sectors, a price di¤erential

between the two types of food attracts all Southern workers in the highest
priced sector, while consumers in the South demand the less costly variety
of food. This automatically leads to an excess demand in the lowest priced
sector. Under an unrestricted label, labelled and unlabeled units of food
sell at the same price. At an equilibrium, consumers in the North purchase
labelled food only. Our next Proposition deals with the welfare impact of
labelling:
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Proposition 3 Under A1 and A2, an unrestricted wage premium label in-
creases both the welfare in the South and in the North.

Proof. Following Propositions 1 and 2, we have pl� = pu� > p� at an
equilibrium with label. By the envelope theorem, it is easy to show that the
utility of a Southern individual increases when food prices increase.
We now show that pl� 6p(p�) at equilibrium. If pl = pu = p >p(p�), then

the demand for food in the North decreases compared to its pre-label level:
Lf lN (p; p; 
) < Lf

u
N (�; p�; 
) by A2 and

df lN
dpl
< 0. Moreover, the demand for

food in the South decreases: LfS (p; p; p) 6 LfuS (�; p�; w�) by
dfS(p;p;p)

dp
6 0.

Given the pre-label equilibrium on the food market given at (3), there is an
excess supply of food and this cannot constitute an equilibrium. Under our
stability assumptions, food prices must fall to restore an equilibrium in the
food market.
By the envelope theorem and by de�nition of p(p�), it is easy to show

that the utility of a Northern individual increases if pl� 6p(p�).
As, under Assumption 1, a label increases the Northern demand for food,

food prices (labeled and unlabeled) increase. In the South, the rise in food
prices necessarily increases the utility of individuals, as they are net suppliers
of food. (The relative price of clothing falls, and they are net demanders of
clothing). A label is also bene�cial in the North. Indeed, the increase in
Northern demand for food is bounded so that, at a post-label equilibrium,
the labelled price is necessarily lower than p(p�), the labelled price which
would leave the welfare in the North una¤ected compared to the pre-label
situation.

2.3 The impact of restricted labelling

In the previous section, we have assumed perfect mobility of workers across
sectors, and argued that the possibility for workers to reallocate themselves
freely towards the highest priced sector does not allow the emergence of a
price di¤erential between the labeled and the unlabeled type of food. In this
section, we explore the impact of labeling when only a small number �L of
workers in the South can obtain the label (e.g. owing to limited monitoring
capacities).
When �L is small enough, the supply of labelled food is so low that both

types of food are consumed in the North. At an equilibrium, the prices of
labeled and unlabeled food are such as to leave Northern consumers indif-
ferent between the two types of food: pl�� =p(pu��), where a double asterisk
denotes the equilibrium variables under restricted access. If pl >p(pu), all
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eligible individuals in the South strictly prefer to produce the labelled variety
of food, while consumers in the North and in the South demand unlabeled
food. This leads to an excess supply of labelled food. If pl <p(pu), the sup-
ply of labelled food is at most equal to �L, while all consumers in the North
demand the labelled variety of food. When �L is small enough, this leads to
an excess demand for labelled food.
More formally, we de�ne a restricted equilibrium as a pair

�
pl; pu

�
such

that:

(i) pl = p(pu);

(ii) LlNf
l
N

�
pl; pu; 


�
= �L; and

(iii)
�
L� LlN

�
fuN
�
pl; pu; 


�
+�LfuS

�
pl; pu; pl

�
+
�
L� �L

�
fuS
�
pl; pu; pu

�
= L��L

where LlN and L � LlN respectively stand for the number of Northern
consumers purchasing labeled food and unlabeled food in equilibrium (0 <
LlN 6 L). One can show that a restricted equilibrium always exists for
small values of �L while the unrestricted equilibrium described in Section
2.2 always exists for large enough values of �L. In addition to the stability
conditions made in Section 2.1, we require that the demand for food from a
labeled worker is decreasing in food prices: dfuS (p(p);p;p(p))

dp
� 0: Our stability

assumptions guarantee that, for given parameter values, only one type of
equilibrium exists, and that this equilibrium is stable and unique.15

The introduction of a restricted label creates a price di¤erential between
the two types of food and, accordingly, two types of workers in the South:
the labeled workers employed in the labeled sector and the unlabeled workers
employed in the unlabeled sector.
In the North, consumers are indi¤erent between the two types of food at

an equilibrium, and the welfare of those consuming labeled food is identical
to that of those consuming unlabeled food. A Northern consumer is better o¤
with the introduction of a label if and only if the price of unlabeled food, pu��;
is smaller than the initial price, p� (his budget set is strictly larger). Thus, if
pu�� < p�; Northern consumers are unambiguously better o¤ . However, this
is exactly the condition under which the welfare of unlabeled workers in the
South falls with the introduction of the label. We therefore have:

Proposition 4 Under a restricted wage premium label, the North is better
o¤ i¤ unlabeled workers are worse o¤.
15Note that, for intermediate values of �L, there exists a third type of equilibrium in

which p(pu�) > pl� > pu� and only labelled food is consumed in the North: The analysis
of this particular regime follows that of a restricted equilibrium, with no further insights,
and is therefore omitted.
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Proof. Proof omitted.
With the introduction of a restricted label, the price of unlabeled food

and the welfare of unlabeled individuals fall if and only if an excess supply of
food arises at pu = p� and pl =p(p�): As shown in Appendix A, this is more
likely to occur when (i) the Northern demand for labeled food is price elastic
so that, compared to the pre-label price p�; the demand falls at the higher
price p(p�), (ii) the shift towards labeled units of food does not increase
much the demand for food in the North, and (iii) the income elasticity of the
Southern demand for food is low, so that, when labeled individuals earn a
higher income, it does not translate into a higher demand for food.16

Turning to the welfare impact on labeled workers, we have:

Proposition 5 Under a restricted wage premium label, the welfare of labeled
workers increases.

Proof. Proof omitted.
This result is a direct consequence of Proposition 1: the impact on la-

beled workers is unambiguously bene�cial since, in equilibrium, pl�� > p�.
Suppose now that access to the label is random and uniform across Southern
individuals: ex ante, each adult in the South has the same probability �L

L
to

be hired in the labeled sector. Clearly, the expected utility of an individual in
the South rises if the utility of unlabeled workers rises. However, if unlabeled
workers are worse o¤, the expected utility of a individual in the South may
fall, provided access to the labeled sector is restricted to an adequately small
number of individuals. Actually, there always exists a value �L� > 0 such that,
if �L < �L�; the expected utility of an individual in the South falls while the
utility of a individual in the North rises. This discussion is summarized in
the following proposition:

Proposition 6 Consider a situation under which all workers in the South
face the same probability �L

L
of obtaining a label. If pu�� < p� and if �L is

small enough, the introduction of a wage premium label reduces welfare in
the South.

Proof. Proof omitted.
16More formally, unlabelled workers are worse o¤ i¤ Expression (7) in Appendix A is

negative. For example, unlabelled workers are worse o¤when UN =
��
�f lN + f

u
N

��
+ c�N

� 1
�

and US =
��
f lS + f

u
S

��
+ c�S

� 1
� , and when UN = cN + vN

�
�f lN + f

u
N

�
and US = cS +

vS
�
f lS + f

u
S

�
. When UN = �f lN + f

u
N + vN (cN ) and US = f

l
S + f

u
S + vS (cS), the welfare

of unlabelled workers is una¤ected by the introduction of a label.
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3 Working conditions

In this Section, we investigate a label certifying high labour standards in
the South. We assume that adopting high labour standards is costly for
producers, which makes the crucial di¤erence with a label certifying a wage
premium. Utility in the South is slightly modi�ed. Southern individuals now
care also about the working conditions in the production unit in which they
work. Accordingly, their utility function can be written as:

US = US
�
cS; f

l
S + f

u
S ; �
�

The additional argument, �, is a dummy variable which takes the value
1 when working under high labour standards, and 0 otherwise. We assume
that Southern workers prefer working under high labour standards.
To obtain high labour standards, one has however to spend � > 0 units of

labour per unit of food produced and �c > 0 units of clothes. The �rst type of
cost can re�ect the fact that improved labour standards imply higher produc-
tion costs, by resorting to less exploitative modes of production or spending
more resources on workers�health and education. The second type of cost,
�c, may re�ect the fact that Northern equipment and expertise are involved
in the adoption of improved labour standards, and must be compensated at
the going wage rate in the North.
The budget constraint of a Southern individual working in the sector j,

j = u; l, is as follows:

cS + f
l
Sp

l + fuSp
u + �

�
�wj � �c

�
= wj

where wj = pj. We restrict ourselves to the case the costs of improved
labour standards are higher than the utility gains they create. Under this as-
sumption, unlabeled units of food are produced under low labour standards.
Moreover, a price di¤erential between labelled and unlabeled food is neces-
sary to induce individuals in the South to work in the labelled sector. More
formally, Southern individuals have no preference between working under
high labour standards in the labelled sector and working under low labour
standards in the unlabeled sector if and only if pl =w(pu) > pu such that:

Max
fuS

US ((1� �)w(pu)� �c � pu:fuS ; fuS ; 1) =Max
fuS

US (p
u � pu:fuS ; fuS ; 0) (5)

Equation (5) de�nes all pairs of food prices (w(pu); pu) which leave South-
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ern workers indi¤erent between working in either sector. Note that the net
wage of a labelled worker, that is, the wage net of the cost of adopting high
labour standards, is strictly lower than the wage in the unlabeled sector:
(1� �)w(pu)� �c < pu. Otherwise, Southern individuals would strictly pre-
fer to work in the labelled sector.
In the North, each of the L workers earns a wage 
 which corresponds to

the amount of clothing produced. As consumers, they maximize the utility
function given at (1). Once again, it is assumed that a Northern consumer
purchases only one type of food. They are indi¤erent between the two types of
food only when pl =p(pu) > pu where p(pu) is implicitly de�ned in Equation
(2).
The demands in the North are given by cN

�
pl; pu; 


�
, f lN

�
pl; pu; 


�
and

fuN
�
pl; pu; 


�
. In the South, the demands of a worker in the sector j are

given by cS
�
pl; pu; wj; �

�
, f lS

�
pl; pu; wj; �

�
, fuS

�
pl; pu; wj; �

�
as function of

food prices, wage and working conditions.
We �rst brie�y describe the equilibrium that prevails before labels are

introduced. In their absence, labour standards are low so that � = 0. This
is indeed the case given our assumption on a net cost of improved labour
standards. The pre-label equilibrium (unlabeled) price, denoted by p�, is
such that demand equals supply on each market:

LfuN (�; p�; 
) + LfuS (�; p�; w�; 0) = L

LcN (�; p�; 
) + LcS (�; p�; w�; 0) = L


To guarantee a stable and unique equilibrium, we make stability assump-
tions similar to those stated in Section 2.1.

3.1 The impact of unrestricted labelling

We are now able to analyze the impact of introducing a label. An equilibrium
with label exists i¤ p(pu�) > w (pu�). Indeed, a failure of this condition
automatically leads to an equilibrium with no labeled food: to make Southern
workers indi¤erent between the two types of production, the price of labeled
food must be so high compared to the price of unlabeled food that Northern
consumers prefer unlabeled food. At the contrary, when the price premium
the North is willing to pay for labelled food is higher than the net cost of
adopting high labour standards, the market for labelled food can open.
We once again make assumptions 1 and 2 on the demands for labelled

food in the North. In addition, we require that, at identical food price and
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"net" wage, working under high or low labour standards does not a¤ect the
demands of a Southern individual:

Assumption 3 fS (p; p; (1� �)w � �c; 0) = fS (p; p; w; 1)

When Assumption 3 fails, the introduction of a label creates an additional
e¤ect by triggering a change in demand patterns in the South. In fact, if
improved labour standards distorts the relative marginal utility of goods in
favour of food consumption and at the detriment of clothes consumption,
the label is more likely to be bene�cial in the South and detrimental in the
North, as this demand e¤ect drives food prices upwards. Exactly the contrary
happens if improving labour standards triggers a change in demand patterns
in the South towards clothes and away from food.
We assume that the label sector is accessible to a number �L of workers

in the South, with 0 < �L � L. We de�ne a label as unrestricted if, in
equilibrium, the Northern demand for labeled food at a post-label equilibrium
does not exhaust the production capacities of the labelled workers. More
formally, an unrestricted labelling equilibrium

�
pl; pu

�
exists if �L is such that:

(i) pl = w (pu) ;

(ii) Lf lN
�
pl; pu; 


�
� �L (1� �) ; and

(iii) Lf lN
�
pl; pu; 


�
+�LfuS

�
pl; pu; wl; 1

�
+
�
L� �L

�
fuS
�
pl; pu; wu; 0

�
= L�� �L

where wj = pj, j = l; u. We also de�ne a restricted equilibrium as a pair�
pl; pu

�
such that the total amount of labeled food falls below the potential

demand by Northern consumers: in equilibrium, the latter consume both
types of food. A restricted equilibrium

�
pl; pu

�
exists if �L is such that:

(i) pl = p(pu);

(ii) LlNf
l
N

�
pl; pu; 


�
= �L (1� �) ; and

(iii)
�
L� LlN

�
fuN
�
pl; pu; 


�
+�LfuS

�
pl; pu; wl; 1

�
+
�
L� �L

�
fuS
�
pl; pu; wu; 0

�
= L��L
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Our assumptions guarantee that, for given parameter values, only one
type of equilibrium exists, and that this equilibrium is unique. Moreover,
one can show that a restricted equilibrium always exists for small values of
�L while the unrestricted equilibrium arises for large enough values of �L:17

To guarantee a unique and stable equilibrium with label, we assume that
the demand for food from a labeled worker is decreasing in food prices:
dfuS (w(p);p;w(p);�)

dp
� 0 and dfuS (p(p);p;p(p);�)

dp
� 0 in addition to the stability as-

sumptions made previously.
In this section, we focus on the analysis of unrestricted labeling. Under

an unrestricted label, the equilibrium pair of food prices must leave South-
ern individuals indi¤erent between working in either sector: pl� =w(pu�).
Indeed, as long as labour is perfectly mobile across sectors, a welfare dif-
ferential attracts all Southern workers in the more bene�cial sector, which
automatically leads to an excess demand in the other sector. We therefore
have:

Proposition 7 Under an unrestricted working conditions label, the welfare
of labeled workers is equal to the welfare of unlabeled workers.

Proof. We show that pl� =w(pu�) is the only possibility at an equilib-
rium.
(i) pl >w(pu), then fuS > 0 and F u = 0, which cannot constitute an

equilibrium.
(ii) pl <w(pu), then f lN > 0 and F l = 0, which cannot constitute an

equilibrium.
At a post-label equilibrium, unlabeled food is sold exclusively in the South

while labeled food is sold exclusively in the North. We can now turn to the
welfare impact of unrestricted labelling. Introducing an unrestricted label
generates changes in the food market which, as we shall see, will determinate
the welfare impact of labelling. These changes are (i) a demand e¤ect as
the label increases the Northern demand for food, (ii) a supply e¤ect as
productivity in the labelled sector falls by an amount �, and (iii) a cost
e¤ect as part of the premium from the North is dissipated to pay the cost of
improved labour standards. The demand e¤ect, formalized in Assumption 1,
constitutes the driving mechanism leading to an increase in food prices under

17This last statement invites two remarks. First, for intermediate values of �L; there
exists a third type of equilibrium in which only labelled food is consumed in the North
and p(pu�) > pl� > pu�: The analysis of this particular regime follows that of a restricted
equilibrium, with no further insights, and is therefore omitted. Second, while a restricted
equilibrium always exists, an unrestricted equilibrium may fail to appear if � is so large
that the labelled supply by all Southern workers falls short of the potential labelled demand
from Northern consumers.
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wage premium labelling. The supply e¤ect and the cost e¤ect are speci�c to
working conditions labelling. These two e¤ects go in opposite directions, the
supply e¤ect pushing food prices upwards while the cost e¤ect pushes food
prices downwards.
The redistributive impact of unrestricted labeling depends on the relative

strength of the three e¤ects. When post-label equilibrium food prices are
low, i.e. pl� <w(p�) and pu� < p�, the South is worse o¤, while the North
is better o¤. As shown in Appendix B, this is more likely to occur when (i)
the Northern demand for labeled food is price elastic, (ii) the shift towards
labeled units of food does not increase much the demand for food in the
North, and (iii) the income elasticity of the Southern demand for food is
high, so that, when labeled individuals earn a lower net wage, it translates
into a lower demand for food. Note that an increase in � has an ambiguous
e¤ect as it simultaneously creates a cost e¤ect and a supply e¤ect. The
former dominates the latter i¤ the price elasticity of the demand for labelled
food in the North is below �1, in which case increasing � reduces food prices
and is detrimental for the South.
As expected, under the reverse conditions, post-label food prices are high.

When pl� >p(p�) and pu� >w�1 (p(p�)), the North is worse o¤ while the
South is better o¤.18

Interestingly, a label is Pareto-improving when food prices are interme-
diate, i.e. p� < pu� <w�1 (p(p�)) and w(p�) < pl� <p(p�). The existence
of this price interval stems from the di¤erential between the price premium
the North is willing to pay for labelled food and the net cost of adopting
improved labour standards. The lower this di¤erential, the narrower the
Pareto-improving price interval. At the limit, when the price premium ex-
actly covers the net cost, an unrestricted label is never Pareto-improving.
We therefore have:

Proposition 8 Suppose that p(p�) = w (p�). Under an unrestricted working
conditions label, the North is better o¤ i¤ the South is worse o¤. Moreover,
the South is worse o¤ when � is small enough.

18More formally, the South is better o¤ i¤ Expression (11) in Appendix B is pos-

itive. For example, the South is better o¤ when UN =
��
�f lN + f

u
N

��
+ c�N

� 1
� and

US =
��
f lS + f

u
S

��
+ c�S

� 1
� (1 + �), and when UN = �f lN + fuN + vN (cN ) and US =

f lS+f
u
S+vS (cS)+�. When UN = cN+vN

�
�f lN + f

u
N

�
and US = cS+vS

�
f lS + f

u
S

�
+�, the

South is better o¤ for some parameters values only. In the North, the welfare goes up i¤
Expression (10) in Appendix B is negative at pl =p(p�) and pu =w�1 (p(p�)). The North
is better o¤ with any of the three combinations of utility functions for some parameters
values only.
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Proof. The proof of the �rst statement is omitted. As for the second
statement, welfare in the South decreases i¤ pl� <w(p�) and pu� < p�. This
arises i¤ Expression (11) given in Appendix B is negative. The second term
in (11) is always negative. If p(p�) = w (p�), the �rst term is negative when
� ! 0 by A2, while it can possibly be positive with a high �. Accordingly, if
p(p�) = w (p�), Expression (11) is unambiguously negative when � is small
enough.
If pl� <p(p�), the North is better o¤ as the equilibrium labelled price

is lower than the price which would leave their welfare una¤ected. If pl� >
w (p�), workers in the South are better o¤as the equilibrium wages are higher
than the wages which would leave their welfare una¤ected. Both conditions
are however incompatible when p(p�) = w (p�), so that a label is never
Pareto-improving.
The welfare impact of labelling is ambiguous and depends on the changes

on the food market created by the introduction of the label. However, when
the cost of improved labour standards is essentially in terms of units of
clothes, the South is unambiguously worse o¤. When � is low, the sup-
ply e¤ect on the food market is indeed low and the premium from the North
is dissipated on the clothes market. As a result, a low � makes labelling
detrimental in the South and bene�cial in the North.

3.2 The impact of restricted labelling

In this section, we explore the impact of labeling when only a small num-
ber �L of workers in the South can obtain the label (e.g. owing to limited
monitoring capacities). As said above, at an equilibrium under restricted
access, both types of food are consumed in the North. When this holds, the
prices of labeled and unlabeled food are such as to leave Northern consumers
indi¤erent: pl�� =p(pu��).
The results of this Section are very similar to the results of Section 2.3

on restricted wage premium labelling. Here again, the North is better o¤ if
and only if pu�� < p�, while the welfare of unlabeled workers in the South
rises i¤ pu�� > p�. We therefore have:

Proposition 9 Under a restricted working conditions label, the North is bet-
ter o¤ i¤ unlabeled workers are worse o¤.

Proof. Proof omitted.
The conditions under which the price of unlabeled food and the welfare

of unlabeled individuals fall are qualitatively similar to the conditions under
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which the South is worse under an unrestricted working conditions label
analyzed in Section 3.1.19

In general, the introduction of a restricted label increases the welfare of
labelled workers. Interestingly, the impact on labelled workers may however
be detrimental. The conditions under which this outcome arises are similar to
those leading to a fall in welfare of unlabeled workers, except that the e¤ects
have to be stronger.20 We can also give an intuitive situation in which the
impact is detrimental. When p(p) = w (p), the welfare of labelled workers is
identical to the welfare of unlabeled workers. Accordingly, labelled workers
are worse o¤ when pu�� < p�. Finally, note that, even when labelled workers
are better o¤, the expected utility of an individual in the South may fall
provided that pu�� < p� and access to the label is restricted to a suitably
small number of workers:

Proposition 10 Consider a situation under which all workers in the South
face the same probability �L

L
of obtaining a label. If pu�� < p� and if �L is small

enough, the introduction of a working conditions label reduces welfare in the
South.

Proof. Proof omitted.

4 Concluding comments

In this paper, we have investigated the redistributive impact of a label certi-
fying high labour standards in the South. We have shown that a label may be
detrimental for Southern producers. This is more likely to occur when (i) the
demand for Southern products is price-elastic in the North, and (ii) the cost
of adopting improved labour standards is in terms of Northern goods. We
have also shown that the price interval in which a label is Pareto-improving
may be small, particularly when the premium the North is willing to pay for
labelled products just covers the cost of improving labour standards.

19More formally, unlabelled workers are worse o¤ i¤ Expression (13) in Appendix
B is negative. For example, unlabelled workers are worse o¤ i¤ � (1� �) > 1 when

UN =
��
�f lN + f

u
N

��
+ c�N

� 1
� and US =

��
f lS + f

u
S

��
+ c�S

� 1
� (1 + �), and when UN =

cN + vN
�
�f lN + f

u
N

�
and US = cS + vS

�
f lS + f

u
S

�
+ �. When UN = �f lN + f

u
N + vN (cN )

and US = f lS + f
u
S + vS (cS) + �, the welfare of unlabelled workers in una¤ected by the

introduction of a label.
20More formally, labelled workers are worse o¤ i¤ Expression (12) in Appendix

B is negative at pu = ~p and pl =p(~p), where ~p < p� is implicitely de�ned by
Max
fuS

US ((1� �)p(~p)� �c � ~p:fuS ; fuS ; 1) =Max
fuS

US (p
� � p�:fuS ; fuS ; 0).
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We have also investigated a restricted label, where only a small number
of producers have access to the label. Under restricted access, Northern
consumers are better o¤ when the unlabeled price falls. However, this is
exactly the condition under which unlabeled producers are worse o¤. Even
though labelled workers are in general better o¤, the label may thus reduce
welfare in the South provided access to the labelled sector is restricted to
an adequately small number of workers. A detrimental impact on unlabeled
workers of a label under restricted access is consistent with Murshid et al.
(2003) according to which:

"Ethical trading in Bangladesh has both positive and negative
consequences, (...). Working conditions have improved in compli-
ant factories,but workers in non-compliant �rms are worse-o¤."

When adopting high labour standards is not costly for producers, the
label resembles to a label certifying a wage premium. We then show that
an unrestricted label is bene�cial in the South when it increases the demand
for Southern products, while it is bene�cial in the North when this increase
in demand is bounded. To increase welfare, the label should however be
accessible to a large proportion of producers and not to a small minority of
privileged producers. This result runs against the current practice by many
NGOs of selecting a few well-known producers to provide them with a label
and ignore the others.
We could have build a richer model in which the South is made up of

two types of agents, capitalists and workers, with the formers owning the
�rms and choosing the working conditions of the latter. Alternatively, we
could have introduced middlemen in our basic framework. The redistributive
impacts of a label would be less clear as one more type of agent is involved
in the analysis. However, our main results regarding the conditions under
which a label is bene�cial in the South would not be qualitatively modi�ed.
In fact, the conditions for a pareto-improvement in the South will be even
more demanding, as one more type of agent has to bene�t from a label.
We have also assumed a representative consumer in the North willing to

pay a premium to cover the net cost of improved labour standards. Alter-
natively, we might have two types of consumers in the North, the concerned
and the unconcerned ones. The unconcerned consumers purchase unlabeled
food, which is the less costly variety. Their welfare rises i¤ the unlabeled
price falls, which is exactly the condition under which the welfare in the un-
labeled sector falls. In this more general setting, a label is therefore never
Pareto-improving.
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Appendix A. Market conditions (wage premium)

We let LlN stands for the number of Northern consumers purchasing labeled
food (0 < LlN 6 L), such that demand equals supply on the market for
labelled food at food prices

�
pl; pu

�
= (p (p�) ; p�):

LlNf
l
N (p (p

�) ; p�; 
) = �L (6)

The aggregate net demand - de�ned as the total demand less the total
supply - for unlabeled food is equal to:

�
L� LlN

�
fuN (p (p

�) ; p�; 
)+�LfuS (p (p
�) ; p�;p (p�))+

�
L� �L

�
fuS (p (p

�) ; p�; p�)�
�
L� �L

�
Compared to the pre-label equilibrium market condition for food given

at (3), the change in net aggregate demand for (labelled and unlabeled) food
is:

LlN
�
f lN (p (p

�) ; p�; 
)� fuN (�; p�; 
)
�
+�L [fuS (p (p

�) ; p�;p (p�))� fuS (�; p�; p�)]

Dividing this expression by �L, using (6), and rearranging yields the change
in net aggregate demand for food per labeled worker which is equal to:

1� fuN (�; p�; 
)
f lN (p (p�) ; p�; 
)

+ fuS (p (p
�) ; p�;p (p�))� fuS (�; p�; p�) (7)

When positive (negative), an excess demand (supply) for food arises at
pl =p(p�) and pu = p�, so that pl�� >p(p�) and pu�� > p� (pl�� <p(p�) and
pu�� < p�) at an equilibrium.

Appendix B. Market conditions (working con-
ditions)

We let LlN stands for the number of Northern consumers purchasing labeled
food (0 6 LlN 6 L), and LlS stands for the number of Southern workers in
the labeled sector (0 6 LlS 6 L), such that demand equals supply on the
market for labeled food at food prices

�
pl; pu

�
:
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LlNf
l
N

�
pl; pu; 


�
= (1� �)LlS (8)

The aggregate net demand - de�ned as the total demand less the total
supply - for unlabeled food is equal to:

�
L� LlN

�
fuN
�
pl; pu; 


�
+LlSf

u
S

�
pl; pu; pl; 1

�
+
�
L� LlS

�
fuS
�
pl; pu; pu; 0

�
�
�
L� LlS

�
Compared to the pre-label equilibrium market condition for food given

at (3), the change in net aggregate demand for (labelled and unlabeled) food
is:

LlN
�
f lN
�
pl; pu; 


�
� fuN

�
pl; pu; 


��
+ L

�
fuN
�
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�
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(9)

+LlS
�
fuS
�
pl; pu; pl; 1

�
� fuS

�
pl; pu; pu; 0

�
+ �
�
+ L

�
fuS
�
pl; pu; pu; 0

�
� fuS (�; p�; p�; 0)

�
Under unrestricted labelling, LlN = L. Dividing Expression (9) by LlS,

using (8) and rearranging yields:

1� (1� �) f
u
N (�; p�; 
)

f lN (p
l; pu; 
)

+ fuS
�
pl; pu; pl; 1

�
� fuS

�
pl; pu; pu; 0

�
(10)

+
(1� �)

�
fuS
�
pl; pu; pu; 0

�
� fuS (�; p�; p�; 0)

�
f lN (p

l; pu; 
)

At pu = p� and pl =w(p�), the last term disappears, and Expression (10)
simpli�es into:

�
1� (1� �) f

u
N (�; p�; 
)

f lN (w (p�) ; p�; 
)

�
+[fuS (w (p

�) ; p�;w (p�) ; 1)� fuS (w (p�) ; p�; p�; 0)]

(11)

Under restricted labelling, we have LlS = �L. Dividing Expression (9) by
�L, using (8) and rearranging yields:
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At pu = p� and pl =p(p�), the last term disappears, and Expression (12)
simpli�es into:
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u
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)
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)
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1 Introduction

Altruism has focused attention of economists from several decades. While
this re�ects the concern of economists to better understand human behavior,
incorporating altruism into economic models has also proven to have unex-
pected properties. Among these, the ine¢ ciency created by the Samaritan�s
dilemma has often been single out.
The Samaritan�s dilemma arises in a two-periods game involving an al-

truistic donor and a sel�sh recipient. In the �rst period, the recipient has
to choose how much to consume and how much to save. The idea is that
the donor cannot commit not to help the recipient out in the second period.
The donor�s transfer in the second period serves however as an implicit tax
on recipient�s saving. When saving an extra euro, the recipient increases
his consumption in the second period. This automatically leads to a lower
second-period transfer from the donor. The sel�sh recipient has therefore
an incentive to under-save in an attempt to manipulate the magnitude of
the second-period transfer.1 This is why the Samaritan�s dilemma generally
leads to an ine¢ ciency.2

Bruce and Waldman (1991) and Coate (1995) have shown that in-kind
transfers can allow the donor to restore e¢ ciency.3 By tying the recipient�s
decision choice in the �rst period - such as saving in the previous example -
in kind transfers can resolve the moral hazard problem created by the Samar-
itan�s dilemma.4 For example, a capital transfer to the recipient who would
otherwise underinvest restores e¢ ciency in Bruce and Waldman (1991). In
Coate (1995), choosing the amount of insurance against a bad shock taken
out by the recipient who would otherwise underinsure allows the donor to

1The Samaritan�s dilemma was �rst described by Buchanan (1975). See e.g. Lindbeck
and Weibull (1988), Bernheim and Stark (1988) and Lagerlof (2004) for a formal analysis
of the Samaritan�s dilemma. In Lindbeck and Weibull (1988), it is shown that the dilemma
arises also in the case where both agents are altruistic towards each other.

2In the aid context, for example, the Samaritan�s dilemma is now aknowledged to be a
real issue (see Gibson et al., 2005, for a review).

3Di¤erent kinds of rationale have been suggested for the use of in-kind transfers. See
Currie and Gahvari (2008) for a review. In-kind transfers may be used as a screening
device allowing to target intended bene�ciaries (see e.g. Blackorby and Donaldson, 1988).
Also supporting the possibility of in-kind transfer is the warm glow e¤ect, that is, the fact
that donors derive utility from making a gift per se (see e.g. Andreoni, 1988).

4It was previously argued that in-kind transfers should only be choosen by paternalistic
donor who care about the presence of some particular goods in the recipient�s consumption
bundle. For more details on paternalistic preferences, see Pollak (1988). In Svensson
(2000), in-kind transfers are made by a donor country which cares only about consumption
of the poor in the recipient�s country.
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restore e¢ ciency.5

This paper criticizes this result. First, it is shown that in-kind transfers do
not resolve the Samaritan�s dilemma when moral hazard arises in a dimension
which is not controllable by the donor. The framework is one in which the
recipient chooses a production with two inputs, e¤ort and capital. Before
production takes place, the donor can make a pre-transfer. Part of this
transfer can be given in the form of capital. E¤ort is however not enforceable
by the donor. In the post-production period, the donor then chooses a post-
transfer.
Though simple, this framework captures a number of realistic situations.

In the aid context, a donor country can �nance some particular projects,
while it cannot in general enforce the amount of e¤ort, care, or labour sup-
plied by its bene�ciaries. Another example is a benevolent government which
can �nance projects or training schemes for its citizens with very few control
of their eagerness to work. In the family context, a parent can pay school
fees for its children, but he can presumably not control their diligence in
studying.
As we shall see, the recipient generally has an incentive to under-supply

e¤ort in order to manipulate the post-transfer. The donor�s best response
to this Samaritan�s dilemma problem is to overprovide the recipient with
a capital transfer. This induces the recipient to shift the (under-supplied)
amount of e¤ort upwards. A capital transfer is bene�cial from the donor�s
perspective as it mitigates the Samaritan�s dilemma. It however does not
restore e¢ ciency.
Matters change when the donor cannot tax the recipient, as in the aid

context presumably. In this case, the donor�s best response is to pre-commit
not to make a post-transfer which is the source of ine¢ ciency. She does so
by overproviding the recipient with a pre-transfer. When the donor has the
ability to make in-cash transfers only, the outcome is e¢ cient. As the post-
transfer is at a corner, the recipient indeed chooses to produce e¢ ciently. It
is however not optimal from the donor�s perspective because the pre-transfer
is too high. When the donor is able to make a capital transfer, she chooses
to over-provide the recipient with a capital transfer. A capital transfer limits
the scope for the recipient to manipulate the post-transfer, as capital cannot
be suitably adjusted downwards. This allows the donor to reduce her excess
pre-transfer. While this is bene�cial from the donor�s perspective, it however
leads to an ine¢ cient outcome where too much capital is invested.
The paper proceeds as follows. Section 2 sets up the model. Section 3

5The e¢ ciency argument has also been used to justify or explain the existence of
compulsory social insurance systems (see e.g. Veall, 1986, Hansson and stuart, 1989).
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analyses the transfers of a donor who has the ability to tax the recipient in the
post-production period. The case where the post-transfer cannot be negative
is then analyzed in Section 4. Section 4.2 analyzes transfers when production
is risky, and shows that risk in production can mitigate the Samaritan�s
dilemma. Section 5 concludes.

2 The model

Consider a framework with only two agents: a donor and a recipient. The
donor is altruistic towards the recipient. The donor�s and recipient�s initial
wealth, respectively denoted by wD and wR, are such that the donor is willing
to make transfers to the recipient. Transfers can occur at two di¤erent points
in time. In between, the recipient has access to a production function f(k; e)
with two inputs: capital (k) and e¤ort (e).
The timing of the game is as follows. The donor moves �rst by choosing

the transfers t and kD. The transfer t > 0, called the pre-transfer, represents
the total transfer made by the donor to the recipient at stage 1. The variable
kD, where t > kD > 0, represents the part of this total transfer which is given
in the form of capital. The remainder part, t�kD, is given in-cash. At stage
2, the recipient chooses the amount of capital k and the amount of e¤ort e
to invest. The possibility of reselling capital is ruled out, so that k > kD.
At stage 3, the donor chooses the transfer � , called the post-transfer. The
post-transfer � is given in-cash. Whether � can take a negative value or not
is crucial in the analysis. The two cases are thus respectively considered in
Section 3 and Section 4. The game ends with payo¤s. The donor has the
following utility function:

U = u (cD) + �V (1)

where V is the recipient�s utility, and � > 0 is the altruistic factor. The
donor�s consumption, cD, is equal to her initial wealth less the total amount
transferred:

cD = wD � t� � (2)

The recipient is sel�sh. His utility function is as follows:

V = v (cR)� ! (e) (3)
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where ! (e) represents the disutility of e¤ort. Normalizing the price of
capital to 1, the recipient�s consumption, cR, is given by:

cR = wR + t� k + f(k; e) + � (4)

The amount of capital is constrained from below by the capital transfer
and from above by the resources available to the recipient at the moment
of investing.6 The lower bound and the upper bound constraint on k are
therefore respectively:

k > kD (5)

k 6 wR + t (6)

The usual assumptions on the functions u, v and w are made to guarantee
a stable, unique and interior equilibrium.7 The usual assumptions on f(k; e)
are also made: fj > 0 and fjj < 0, j = k; e. It is also assumed that inputs
are gross complementary in production, fke > 0, which plays a key role in
the analysis.8 To ensure the global concavity of the problem, !(e) has to be
su¢ ciently convex, which is henceforth required. Finally, it is assumed that
fk (wR; e) > 1 and fk (wR + wD; e) 6 1. The former ensures that the recipient
is willing to invest a part of the pre-transfer t, while the latter ensures that
aggregate wealth is large enough compared to the production function.

3 Transfers when the donor can tax

This section analyses the transfers of a donor who has the ability to tax
the recipient at stage 3. In this section, the post-transfer � can then take

6Implicit here is the assumption that the recipient cannot borrow funds in the capital
market. It can also be argued that interest rates are so high that borrowing never arises
at equilibrium.

7We assume both u and v twice di¤erentiable, strictly increasing and strictly concave
with v0 (c)! +1 and u0 (c)! +1 as c! 0. We assume that !(e) is twice continuously
di¤erentiable, increasing and convex. To ensure an interior equilibrium for e, it is assumed
that lim

e!0
!e = 0 and lim

e!�e
!e = +1, where �e represents the maximum amount of e¤ort.

8This assumption seems highly plausible. Any production function satis�es this prop-
erty unless it exhibits diminishing return to scale together with high substitution between
inputs.
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a negative value. Before proceeding with the analysis, the values of the
variables that are �rst best from the donor�s perspective are �rst described.
These values, denoted by an asterisk, are obtained by maximizing (1) subject
to (2), (3), (4), and (6). These values provide a useful benchmark against
which to compare the values of the variables at a subgame perfect Nash
equilibrium.
The �rst order conditions with respect to � � and e� are, respectively:

�v0 (cR)� u0 (cD) = 0 (7)

v0 (cR) fe � !e = 0 (8)

Equation (7) also characterizes the optimal pre-transfer t�.9 At a donor�s
optimum, the pre-transfer is large enough so that the upper-bound constraint
on k is not binding, k� < wR + t�. The amount of capital, k�, is then such
that:

Lemma 1 When the donor can tax the recipient, the amount of capital at
the donor�s �rst best is such that f �k = 1

Proof. The Kuhn-Tucker �rst-order condition w.r.t. k� and t� are, re-
spectively:

�v0 (cR) ffk � 1g � � = 0 (9)

�v0 (cR)

�
1� (1� fk)

dk

dt

�
� u0 (cD) = 0 (10)

where � is the lagrangian multiplier associated with the upper-bound
constraint (6). If fk > 1, then � > 0 by (9) and, accordingly, dkdt = 1. Given
(7), Equation (10) cannot hold, so that this cannot be an equilibrium.
When the donor can tax the recipient, the allocation of resources at the

donor�s optimum is e¢ cient. E¢ ciency requires e¤ort and capital to be
chosen e¢ ciently. Capital is e¢ cient since, by Lemma 1, the marginal pro-
ductivity of capital, f �k , is equal to the marginal cost of capital, 1. E¤ort

9Note that t� and �� are not unique because a unit of post-transfer can be substituted
by a unit of pre-transfer. However, t� + �� is uniquely de�ned.
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is e¢ cient since, by Equation (8), the marginal bene�t in utility terms of
expanding e¤ort is equal to !e, the marginal disutility of e¤ort.

3.1 Equilibrium transfers

The SPNE of the game can now be characterized. The model is resolved
by backward induction. At stage 3, the donor chooses the post-transfer �
which maximizes (1) subject to (2), (3), and (4). This yields the �rst order
condition given at (7).
At stage 2, the recipient chooses the amount of inputs k and e, taking into

account the impact of his inputs choice on the post-transfer � . Maximizing
(3) subject to (4) yields the following �rst-order conditions for e:

v0 (cR)

�
fe +

d�

de

�
� !e = 0 (11)

where the term d�
de
represents the impact of a change in e on � . This term

can be obtained by di¤erentiating (7), which yields:

d�

de
= � �v00 (cR)

�v00 (cR) + u00 (cD)
fe < 0 (12)

When increasing e¤ort, the recipient rises production, which automati-
cally reduces the post-transfer � made by the donor. Compared to the op-
timal �rst-order condition from the donor�s perspective (8), the presence of
the term d�

de
< 0 in (11) reduces the marginal bene�t of e¤ort. As production

is partially shared with the donor, the recipient under-supplies e¤ort from
the donor�s perspective. This is the way the Samaritan�s dilemma arises in
this model.10

This is important to note that the ine¢ ciency in e¤ort arises because
production is shared between the donor and the recipient, while the recipient
must bear alone the cost of e¤ort. The way production is shared depends
on the relative concavity of the utility functions. Two limit cases are worth
to discuss. First, when u00 (cD) = 0, (12) simpli�es into d�

de
= �fe. Given

(11), the recipient makes no e¤ort at all. This is because the donor fully

10As shown in Bruce and Waldman (1991) and Coate (1995), the Samaritan�s dilemma
disappears when the donor can commit to the transfers t� and ��. The recipient would
then consider it as independent of his inputs choices, and would choose the optimal k�

and e�. Under commitment, the donor therefore achieves her �rst best utility level.
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absorbs any change in production as her utility function is linear in con-
sumption. When the recipient rises production, it automatically decreases
the post-transfer in a one-for-one basis. This leaves the recipient with no
incentive to make e¤ort. At the other extreme, d�

de
= 0 when v00 (cR) = 0.

The post-transfer is constant and the recipient fully absorbs any change in
production. In this case, the ine¢ ciency totally disappears as the recipient
perfectly internalizes any change in the amount of e¤ort.
The amount of capital chosen by the recipient is such that:

Lemma 2 When the donor can tax the recipient, the amount of capital cho-
sen by the recipient, when interior, is such that fk = 1.

Proof. Maximizing (3) subject to (4), (5) and (6) yields the following
Khun-Tucker �rst-order conditions for k:

v0 (cR)

�
(fk � 1) +

d�

dk

�
+ �� � = 0 (13)

where � and � are respectively the Lagrangian multiplier associated with
the lower- and upper-bound constraint on k. The impact of a change in k on
� , denoted by d�

dk
and obtained by di¤erentiating (7), is equal to:

d�

dk
= � �v00 (cR)

�v00 (cR) + u00 (cD)
(fk � 1) (14)

When interior, i.e. when � = 0 and � = 0, the amount of capital chosen
is such that fk = 1 as, following (14), d�dk is proportional to (fk � 1).
Following Lemma 2, the amount of capital chosen by the recipient is

e¢ cient. The intuition is the following. When the recipient increases capital,
the increase in production is partially shared with the donor. Increasing
capital has however a cost in terms of foregone units of consumption. As the
cost directly a¤ects the recipient�s consumption, it is shared with the donor
as well. At the end of the day, when varying the amount of capital, the
recipient gets a positive share of the net productivity of capital, de�ned as
the marginal productivity less the marginal cost. This induces the recipient
to choose the e¢ cient amount of capital. Hence, when interior, k is such that
fk = 1.11

The choice of the transfers made by the donor at stage 1 can now be
analyzed. Two di¤erent situations are characterized. In the �rst situation,
11This result follows from the Becker�s rotten-kid theorem (Becker, 1974). For analyses

on the link between the rotten-kid theorem and the Samaritan�s dilemma, see Bergstrom
(1989) and Bruce and Waldman (1990).
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the donor has the ability to make a capital transfer, so that kD can be
positive. The equilibrium values of the variables are then denoted by the
letter k. Alternatively, when the transfers must be given fully in cash, so
that kD = 0, the equilibrium values of the variables are denoted by the letter
c.
If the donor has the ability to make a cash transfer only, the recipient

chooses to underinvest capital and e¤ort compared to the donor�s �rst best.
The presence of a post-transfer induces the recipient to under-supply e¤ort
and, by gross complementarity of inputs, to adjust the amount of capital
downwards. As a result, kc < k� and ec < e�.
Allowing the donor to make a capital transfer mitigates the Samaritan�s

dilemma. By providing the recipient with a capital transfer above the level
that the recipient would choose otherwise, the donor tries to induce the
recipient to rise his (undersupplied) amount of inputs.
Denoting the utility level attained by the donor by U , the welfare analysis

is as follows:

Proposition 1 When the donor can tax the recipient, the donor achieves a
higher utility level with a capital transfer, but she does not achieve her �rst
best outcome, U� > Uk > U c. Moreover, the allocation of resources is not
e¢ cient with a capital transfer, and it is not e¢ cient either with in-cash
transfers only.

Proof. See Appendix.
A capital transfer allows the donor to rise production, kk > kc and ek > ec.

As f ck = 1, following Lemma 2, the donor has to over-provide the recipient
with a capital transfer, so that the marginal productivity of capital fkk falls
short of 1. This induces the recipient to increase e¤ort in two ways. First, this
rises the marginal productivity of e¤ort by gross complementarity of inputs.
Second, as fkk < 1, it impoverishes the recipient and rises the marginal bene�t
in utility terms of expanding e¤ort. The donor strictly prefers a capital
transfer. Indeed, increasing marginally kD above kc has a very low cost in
terms of wasted resources since f ck = 1. It is however bene�cial for the donor
as it induces the recipient to rise e¤ort. As a result, the utility level the
donor attains with a capital transfer is strictly higher than when she can
make in-cash transfers only.
Overprovision of in-kind transfer is larger the higher the ine¢ ciency of

e¤ort (i.e. the lower u00 in absolute value relative to v00). The magnitude
of overprovision also depends on the net bene�t of increasing capital above
its e¢ cient level. The bene�t of increasing capital is to rise e¤ort, which is
greater the higher the complementarity between capital and e¤ort. The cost

57



of overprovision is low when the marginal product of capital does not fall
much with higher amounts of capital. Note that a high fke and a low fkk
are more likely when the production function exhibits increasing returns to
scale.12

When the donor can make in-cash transfers only, the allocation of re-
sources is ine¢ cient since d�

de
< 0 in (11), so that the marginal bene�t of

expanding e¤ort in utility terms falls short of the marginal disutility of ef-
fort. When the donor can make capital transfer, she chooses to over-provide
the recipient with capital. It automatically creates an ine¢ ciency in terms
of capital, and the outcome is again ine¢ cient.

4 Transfers when the donor cannot tax

In the previous Section, it is assumed that the donor has the ability to tax
the recipient in the post-production period. While this could be realistic in
a governement-citizen framework, it is much less plausible in the aid con-
text for example. This section explores the situation when a non-negativity
constraint is imposed on the post-transfer: � > 0.
The donor�s �rst best values of variables are �rst brie�y described. The

Kuhn-Tucker �rst-order condition with respect to the post-transfer �n�, where
the letter n refers to the situation when the donor cannot tax, is as follows:

�v0 (cR)� u0 (cD) + � = 0 (15)

where � is the Lagrangian multiplier associated with the non-negativity
constraint on � . Once the constraint is binding, the marginal utilities are
not equalized and the donor would like a transfer back from the recipient in
the post-production period.
The amount of e¤ort en� is such that (8) holds. Given the non-negativity

constraint on the post-transfer, the pre-transfer tn� and the capital kn� are
such that:

Lemma 3 When the donor cannot tax the recipient, the amount of capital
at the donor�s �rst best is such that fn�k = 1 when wD > ~w, while fn�k > 1
otherwise.

Proof. The Kuhn-Tucker �rst-order condition w.r.t. kn� and tn� are
respectively given at (9) and (10).

12For example, with a Cobb-Douglas production function f (k; e) = Ak�e� , overprovi-
sion is large when � is close to 1 and � is close to 0:5.

58



If fnk > 1, then � > 0 by (9) and, accordingly,
dk
dt
= 1. Given (10), � > 0

in (15).
If fnk = 1, then � = 0 by (9) and, accordingly,

dk
dt
= 0. Given (10), � = 0

in (15).
From (15), it is straightforward to see that � > 0 i¤wD is low enough. The

existence of an interior ~w is guaranteed by the assumptions on the production
function.
The pre-transfer of a small donor is low as she cannot tax the recipient

in the post-production period. Accordingly, the upper-bound constraint on
the amount of capital is binding, kn� = wR+ tn�. As a low amount of capital
is invested, the marginal productivity of capital exceeds the marginal cost,
fn�k > 1. This situation corresponds to the case of a poor donor whose initial
wealth does not allow for a large pre-transfer. This also concerns a not very
altruistic donor who is not willing to make large transfers to the recipient.13

Since fn�k > 1, the �rst-best allocation of a small donor is not e¢ cient.
At the contrary, when the donor is large, the pre-transfer and the amount

of capital invested are large enough. At a donor�s optimum, the marginal pro-
ductivity of capital is equal to the marginal cost, fn�k = 1, and the allocation
of resources is e¢ cient.

4.1 Equilibrium transfers

The SPNE when the donor cannot tax the recipient is now characterized. At
stage 3, the donor chooses � so as to satisfy (15). At stage 2, the recipient
chooses inputs taking into account their impact on � . The �rst order condi-
tion with respect to e is given at (11). Interestingly, the value of d�

de
depends

on whether the post-transfer � is positive or not:

d�

de
=

(
0 if � = 0

� �v00(cR)
�v00(cR)+u00(cD)

fe if � > 0

When at a corner, the post-transfer is not in�uenced by marginal change
in e¤ort. In this case, the �rst order condition (11) coincides with the optimal
�rst order condition from the donor�s perspective (8), so that the Samaritan�s
dilemma disappears. The recipient chooses e¤ort e¢ ciently as production is
not shared with the donor. Of course, when the post-transfer is positive, the
Samaritan�s dilemma remains and the recipient under-supplies e¤ort in order

13Taking wD as �xed, and allowing for � to vary, Lemma 3 would state that fn�k = 1

when � > ~�, while fn�k > 1 otherwize.
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to manipulate the post-transfer.
Whether � is positive or not does not in�uence the e¢ ciency of k chosen

by the recipient. Capital is e¢ cient when � is at a corner since the Samari-
tan�s dilemma disappears. It is also e¢ cient when � is positive because. As
explained in Section 3.1, when varying capital, the recipient gets a positive
share of the net productivity of capital. In other words:

Lemma 4 When the donor cannot tax the recipient, the amount of capital
chosen by the recipient, when interior, is such that fk = 1.

Proof. Proof omitted.
Following the discussion on d�

de
, the Samaritan�s dilemma disappears when

the post-transfer is at a corner. As the donor�s wealth level determines the
magnitude of transfers, whether the donor is large or not is crucial in the
analysis.
Consider �rst the case of a large donor who is able to make in-cash trans-

fers only. If the donor chooses to make her optimal pre-transfer tn�, then
the recipient free-rides by under-supplying e¤ort in order to manipulate the
post-transfer. Anticipating this, the donor pre-commits not to make a post-
transfer which is a source of ine¢ ciency. She does so by overproviding the
recipient with a pre-transfer. As a result, tnc > tn� + �n� and �nc = 0. Com-
pared to the donor�s optimum, the recipient receives a higher transfer from
the donor. This reduces his marginal utility of consumption and, accordingly,
the marginal bene�t of expanding e¤ort in utility terms. At an equilibrium,
enc < en�. By gross complementarity of inputs, this leads to knc < kn�.
As the donor pre-commits not to make a post-transfer, production is not

shared with the donor. This induces the recipient to choose k and e e¢ ciently.
The allocation of resources with in-cash transfers is therefore e¢ cient. The
outcome is however not optimal from the donor�s perspective. This is because
the pre-transfer is too large compared to the pre-transfer tn�.
When a large donor can make capital transfers, she tries to reduce the

(excess) amount transferred in the pre-production period. This is possible be-
cause a capital transfer reduces the incentive for the recipient to manipulate
the post-transfer. At stage 2, the recipient has indeed to choose between two
options: a high production with no post-transfer, or a low production with a
positive post-transfer.14 A capital transfer imposes a lower-bound constraint

14Formally, the discontinuity in d�
de when � approaches 0 causes a discontinuity in the

marginal bene�t of e¤ort in (11). This discontinuity creates two candidates for an equi-
librium at stage 2. Looking at (15), it is easy to see that � = 0 when f(k; e) is high, while
� > 0 when f(k; e) is low.
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on capital. This makes the recipient�s choice of a low production less attrac-
tive, as capital cannot be suitably adjusted downwards by the recipient. This
allows the donor to reduce her excess pre-transfer, while still pre-commiting
no to make post-transfer. At an equilibrium with capital transfer, knc < knk

and enc < enk, �nk = 0 and tnk is such that tn� + �n� < tnk < tnc. The donor
however over-provides capital, so that fkk < 1. As a result, the allocation
of resources is not e¢ cient. Moreover, the outcome is not optimal from the
donor�s perspective, as the pre-transfer is still too large compared to the op-
timal pre-transfer. The donor however enjoys a higher utility level than her
utility level when she can make in-cash transfers only.
The next Proposition summarizes the main results with a large donor.

More precisely, there exists a donor�s wealth level wh, with wh < ~w, such
that:15

Proposition 2 When the donor cannot tax the recipient, and when the
donor is large, i.e. wD > wh, the donor achieves a higher utility level
with a capital transfer, but she does not achieve her �rst best outcome,
Un� > Unk > Unc. Moreover, the allocation of resources is not e¢ cient
with a capital transfer, while it is e¢ cient with in-cash transfers only.

Proof. See Appendix.
When the donor can make in-cash transfers only, the outcome is e¢ cient

but not optimal. This is because the pre-transfer is too high compared to the
optimal pre-transfer from the donor�s perspective. It is however worthwhile
to note that, while the outcome is not optimal from the donor�s perspective,
it may be socially optimal. Indeed, a social planner will choose an e¢ cient
allocation of resources, but he may choose to redistribute consumption more
in favour of the recipient. For example, the outcome is optimal for a social
planner with utility function W = 
U + (1� 
)V for some 
.
The transfers made by a small donor are now analyzed. A small donor

makes a low pre-transfer as she cannot tax the recipient in the post-production
period. Accordingly, a low amount of capital is invested. Suppose the donor
chooses to make the pre-transfer tn�. Given the donor is small, the post-
transfer is very unreactive to a change in production. This discourages the
recipient from choosing a low (not optimal) production, as this does not in-
crease the post-transfer. As a result, tnc = tn�, �nc = �n� = 0, knc = kn�,
and enc = en�. Whether the donor chooses a capital transfer or not makes
no di¤erence as the pre-transfer is totally invested by the recipient. Being

15Although somewhat confusing, the exact de�nition of a large donor is not the same as
in Section 4 describing the donor�s �rst best. As ~w > wh, large donors at a donor�s �rst
best are necessarily large at a SPNE.
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small allows the donor to attain her optimal utility level Un�. Formally, there
exists wl, with wl 6 wh, such that:16

Proposition 3 When the donor cannot tax the recipient, and when the
donor is small, i.e. wD 6 wl, the donor achieves her �rst best outcome,
Un� = Unk = Unc. Moreover, the allocation of resources is not e¢ cient.

Proof. See Appendix.
When the donor is small, the outcome is optimal from the donor�s per-

spective. It is however not e¢ cient. With a small pre-transfer, the amount
of capital is indeed low and fnck = fnkk = fn�k > 1.
It has been shown that a large donor does not achieve her �rst best

outcome, while a small donor does either with an in-cash transfer or with
a capital transfer. There exists a third type of donor, the medium donors.
A medium donor attains her utility level Un� with a capital transfer, while
she does not with in-cash transfers only. This is because an optimal capital
transfer kD = kn� imposes a binding lower-bound constraint on the amount
of capital should the recipient choose a low production, while it does not
should the recipient choose a high production. If the transfer is given in-
cash, the recipient prefers a low production and knc < kn� and enc < en�.
With a capital transfer kD = kn�, the recipient prefers a high production and
knk = kn� and enk = en�. In other words:17

Proposition 4 When the donor cannot tax the recipient, and when the
donor is medium, i.e. wh > wD > wl, the donor achieves her �rst best
outcome only with a capital transfer, Un� = Unk > Unc. Moreover, the allo-
cation of resources is not e¢ cient with a capital transfer, while it is e¢ cient
with in-cash transfers only.

Proof. Proof omitted.
With a medium donor, the pre-transfer is not large enough so that fnkk =

fn�k > 1. With a capital transfer, the outcome is optimal but ine¢ cient.

16It has to be noted that a small donor does not exist for some parameters values, in
which case wl = 0. This arises when the production f (k; e) is small enough, so that,
compared to a high production, the recipient looses not much consumption with a low
production choice. When f (k; e) is very small, wh = 0, so that donors are all large.
17It has to be noted that medium donors does not exist for some parameters values, in

which case wh = wl. This arises i¤ fek is low. In this case, the marginal productivity
of capital remains above 1 should the recipient choose a low production at wD = wl.
Compared to a high production, e¤ort at a low production is then lower and capital is
the same. As a consequence, an optimal capital transfer does not weaken the recipient�s
incentive to choose a low production.
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Exactly the contrary happens with a cash transfer. With cash transfers, the
recipient chooses production e¢ ciently since the post-transfer is at a corner.
Once again, even though the outcome is not optimal from the donor per-
spective, it may be socially optimal as both it is e¢ cient, and it redistributes
consumption more in favor of the recipient.

4.2 Introducing risk in production

This section provides a discussion when production is risky. Consider that,
after the recipient�s choice of inputs, nature chooses the state of nature � 2
(b; g) where b refers to the bad state, and g to the good state. In the good
state, production is equal to f(k; e), while in the bad state it is equal to
�f(k; e), where 0 6 � < 1. The recipient�s consumption, c�R, depends on the
state of nature � and is as follows:

cbR = wR + t� k + �f(k; e) + � b

cgR = wR + t� k + f(k; e)

It is assumed that the donor does not make a post-transfer if the good
state of nature occurs, � g = 0. This imposes a higher bound on the donor�s
wealth. Moreover, it is assumed that risk is high enough, so that the donor
is induced to make a post-transfer if the bad state of nature occurs, � b > 0.
This can account for a number of di¤erent scenarios in reality, such as, for
example, emergency aid from a donor�s country or social security from the
government.
The donor�s consumption, c�D, is equal to:

c�D = wD � t� ��

where � g = 0 and � b > 0. Assuming that the good state occurs with
probability p, the expected utility functions of the donor and the recipient
are, respectively:

E (U) = pu (cgD) + (1� p)u
�
cbD
�
+ �E (V)

E (V) = pv (cgR) + (1� p) v
�
cbR
�
� ! (e)
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Once again, the model is resolved by backward induction. At stage 3, the
donor makes no post-transfer in the good state of nature. In the bad state,
she chooses � b so as to equalize marginal utilities of consumption.
Given that � b > 0 and � g = 0, the amount of e¤ort and capital chosen by

the recipient at stage 2 are such that:

pv0 (cgR) fe + (1� p) v0
�
cbR
��
�fe +

d� b

de

�
� !e = 0 (16)

pv0 (cgR) ffk � 1g+ (1� p) v0
�
cbR
��
�fk � 1 +

d� b

dk

�
+ �� � = 0 (17)

where one easily obtains by di¤erentiation:

d� b

de
= �

�v00
�
cbR
�

�v00
�
cbR
�
+ u00

�
cbD
��fe (18)

d� b

dk
= �

�v00
�
cbR
�

�v00
�
cbR
�
+ u00

�
cbD
� (�fk � 1) (19)

Compared to the donor�s �rst best, it is easy to see that the presence
of d�

b

de
< 0 in the �rst order condition (16) reduces the marginal bene�t of

expanding e¤ort. Here again, the recipient under-supplies e¤ort. By doing
so, the recipient tries to manipulate � b should the bad state of nature occur.
The main di¤erence with the case without risk concerns the amount of

capital. From (17), when interior, the amount of capital chosen by the recip-
ient is such that a weighted average of the net productivity of capital is equal
to 0. At an equilibrium, the net productivity is positive if the good state of
nature occurs, fk > 1, and negative if the bad state occurs, �fk < 1. Given
�fk < 1, increasing capital decreases production if the bad state of nature
occurs. This automatically rises the post-transfer � b, so that d�

b

dk
> 0. As the

post-transfer acts as an insurance against the bad state, the recipient over-
invests capital. This makes the amount of capital chosen by the recipient too
high compared to the donor�s �rst best.
Risk in investment induces the recipient to over-invest capital. The ques-

tion is now whether the donor chooses to still rise the amount of capital with
a capital transfer, or not. When risk is high, the answer is unambiguously
no. Indeed, with a low �, the amount of e¤ort chosen by the recipient is
close to the optimal amount from the donor�s perspective. This is because
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production in the bad state is very low. A change in e¤ort does not a¤ect
much production, so it does not a¤ect much the post-transfer either. The
recipient�s incentive to manipulate � b is therefore very low. In (16), it can
be seen that the second term is low with a low �, so that the presence of
d�b

de
has no much e¤ect. Moreover, as risk is high, the recipient has a high

incentive to over-invest in capital. All together, the donor cannot bene�t
from over-providing the recipient with a capital transfer above the level of
capital that the recipient would choose otherwise. More formally, denoting
the equilibrium values under risk by the letter r, there exists �� > 0 such
that:

Proposition 5 When the donor cannot tax the recipient, and when risk in
production is high, i.e. � < ��, the donor achieves the same utility level with
a capital transfer or with in-cash transfers, U rk = U rc < U r�.

Proof. Proof omitted.
When production is risky, the allocation of resources is not e¢ cient. E¤ort

is indeed under-supplied and capital is over-invested. By gross complemen-
tarity between inputs, risk therefore mitigates the Samaritan�s dilemma.
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5 Concluding comments

In this paper, it is shown that in-kind transfers generally do not allow to
resolve the Samaritan�s dilemma. In the model, the sel�sh recipient has an
incentive to under supply e¤ort in order to manipulate the post-transfer made
by the altruistic donor. When the donor can tax the recipient in the post-
production period, a capital transfer mitigates the Samaritan�s dilemma as it
induces the recipient to rise his under-supplied amount of e¤ort. It however
does not restore optimality from the donor�s perspective, nor e¢ ciency.
When the donor cannot tax the recipient, the donor chooses to over-

provide the recipient with a pre-transfer. She does so in order to pre-commit
not to make a post-transfer which is the source of ine¢ ciency. Over-providing
the recipient with a capital transfer is then bene�cial from the donor�s per-
spective as it allows her to reduce her excess pre-transfer. It however au-
tomatically creates an ine¢ ciency in capital. With in-cash transfers only,
the pre-transfer is too high from the donor�s perspective, but the outcome is
e¢ cient as the recipient perfectly internalizes the production gains.
It is important to note that the e¢ ciency of in-cash transfer when the

donor cannot tax arises because the investment made by the recipient does
not directly a¤ect the donor�s consumption apart from its e¤ect through the
post-transfer. Alternatively, the donor could directly bene�t from the in-
vestment made by the recipient. This would arise when some production
g (k; e) depending on the recipient�s inputs choices enters the donor�s con-
sumption. In this setting, an in-cash transfer would never be e¢ cient. In
case the post-transfer is at a corner (i.e. when the donor cannot tax), the
recipient under-invests capital and e¤ort as he does not internalize the gains
of increasing inputs on the donor�s consumption. In case the post-transfer
is operative (i.e. when the donor can tax), the recipient chooses to under-
supply e¤ort due to the Samaritan�s dilemma. The amount of capital chosen
by the recipient with an operative post-transfer is however e¢ cient. Indeed,
the recipient chooses the amount of capital which yields the higher joint pro-
duction for both himself and the donor. If the recipient chooses an amount
of capital which yields a higher production for himself but a lower joint pro-
duction, the post-transfer would be reduced more than the increase in his
own production.18 In all cases, overprovision of capital transfer still remains
the donor�s best response.

18Making the donor�s consumption depend on the recipient�s investment brings the
model closer to the original Becker�s rotten-kid theorem where the child chooses an action
that both in�uences his income and the income of the parent. As Becker pointed out, the
child chooses an action that maximizes the joint income of the family, provided that the
post-transfer is an operative one. See Bruce and Waldman (1990) for a formal approach.
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It has been considered in this paper a one-donor one-recipient relation-
ship. Compared to the one-recipient case, adding a second recipient identical
to the �rst one reinforces the Samaritan�s dilemma as an increase in produc-
tion by any recipient has to be shared between three agents. The case of a
poor donor when the donor cannot tax is also more likely as now twice as
much capital is needed to produce e¢ ciently. The main results of the paper,
i.e. overprovision of capital transfer and e¢ ciency of in-cash transfer in case
the donor cannot tax, are however left unchanged.
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Proof of Proposition 1. Consider �rst the situation with in-cash
transfers, so that kD = 0. One obtains:
(i) f ck = 1. Mutatis mutandis, this follows steps by steps the proof of

Lemma 1.
(ii) ec < e�. This is obtained by comparing (8) and (11).
(iii) kc < k�. This follows from (i), (ii), Lemma 1 and gross complemen-

tarity between inputs.
U c < U� follows from (ii) and (iii)
Consider now the situation with a capital transfer. One obtains:
(iv) U c < Uk. At kD = kc, increasing kD has the following impact on

the donor: dU
dkD

= fv0 (ccR) f ce � !ceg dedk > 0, since de
dk
> 0. de

dk
, which can be

obtained by di¤erentiating (11), is indeed proportional to f cek.
(v) kk > kc, fkk < 1 and e

c < ek. At an equilibrium, dU
dkD

= v0
�
ckR
� �
fkk � 1

	
+�

v0
�
ckR
�
fke � !ke

	
de
dk
= 0. From (iv), this automatically leads to kkD = k

k >
kc and fkk < 1, and e

c < ek.
Uk < U� follows from fkk < 1.
Proof of Proposition 3. Let�s denote by eL (t; kD) and kL (t; kD)

the best low production choice given t and kD: eL (t; kD) and kL (t; kD) �
Argmax

e;k
v
�
wR + t� k + f(k; e) + �L

�
�! (e) where �L = �L (t; kD) > 0, and

by eH (t; kD) and kH (t; kD) � Argmax
e;k

v
�
wR + t� k + f(k; e) + �H

�
� ! (e)

where �H = �H (t; kD) = 0, the best high production choice. De�ne �(t; kD)
to be the utility gain for the recipient of choosing low production, that is:

�(t; kD) = v
�
cLR (t; kD)

�
�!

�
eL (t; kD)

�
�
�
v
�
cHR (t; kD)

�
� !

�
eH (t; kD)

��
where cLR (t; kD) = wR + t � kL + f(kL; eL) + �L and cHR (t; kD) = wR + t �
kH + f(kH ; eH).
Consider the situation with in-cash transfers, so that kD = 0. One ob-

tains:
(i) d�(t

n�;0)
dwD

> 0. This is because d�(t
n�)

dwD
= v0

�
cLR (t

n�)
� d(tn�+�)

dwD
�v0

�
cHR (t

n�)
�
fk

dtn�

dwD
>

0 since v0
�
cLR (t

n�)
�
= u0(wD�tn���)

�
> u0(wD�tn�)

�
= v0

�
cHR (t

n�)
�
fk, and

d(tn�+�)
dwD

>
dtn�

dwD
.
(ii) At wD = ~w, �(tn�; 0) > 0. This is the Samaritan dilemma. At

e = eH (tn�) and k = kH (tn�), we have fn�e v
0 �cHR (tn�)��!n�e = 0. Decreasing

e yields �
�
fn�e + d�

de

	
v0
�
cHR (t

n�)
�
+ !n�e > 0 since d�

de
< 0 below eH (t�).

(i) and (ii) imply that �(tn�; 0) > 0, wD > w
l. As a corolary, we have

that the donor can achieve her optimal outcome with an in-cash transfer tn�

if and only if wD 6 wl.
Proof of Proposition 2. Let�s denote by eL (t; kD) and kL (t; kD)
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the best low production choice given t and kD: eL (t; kD) and kL (t; kD) �
Argmax

e;k
v
�
wR + t� k + f(k; e) + �L

�
�! (e) where �L = �L (t; kD) > 0, and

by eH (t; kD) and kH (t; kD) � Argmax
e;k

v
�
wR + t� k + f(k; e) + �H

�
� ! (e)

where �H = �H (t; kD) = 0, the best high production choice. De�ne �(t; kD)
to be the utility gain for the recipient of choosing low production, that is:

�(t; kD) = v
�
cLR (t; kD)

�
�!

�
eL (t; kD)

�
�
�
v
�
cHR (t; kD)

�
� !

�
eH (t; kD)

��
where cLR (t; kD) = wR + t � kL + f(kL; eL) + �L and cHR (t; kD) = wR + t �
kH + f(kH ; eH).
Suppose that wl < wD < ~w. Consider �rst the situation with in-cash

transfers, so that kD = 0. One obtains:
(i) On the interval t 2 (tn�; �t], where �t = tn� + �L (tn�; 0), d�(t;0)

dt
=

�v0
�
cHR (t; kD)

�
fHk < 0. This is because in case the recipient chooses a

low production, an increase in the pre-transfer by the donor crowds out the
post-transfer on a one-for-one basis, leaving the recipient�s production and
consumption levels una¤ected.
(ii) �(tn�; 0) > 0. See Proof of Proposition 3.

(iii)�(t; 0)
t!�t

< 0. At t! �t, �L ! 0 and eL is such that
n
fe +

d�L

de

o
v0
�
cLR
�
�

!e = 0. Increasing e yields fev0
�
cLR
�
� !e > 0 since d�L

de
= 0 above eL.

(i), (ii) and (iii) all together imply that there exists ~t 2 [tn�; �t] such that
�(t; 0) 6 0, t > ~t. The recipient therefore chooses kL and eL when t < ~t,
and kH and eH when t > ~t.
(iv) U

�
~t
�
> U (t) at any t such that tn� < t < ~t. On the interval

�
tn�; ~t

�
,

a change in t does not a¤ect the recipient�s indirect utility(see (i)), and a
change in t does not a¤ect the total transfer from the donor which is equal to
�t, and accordingly it does not a¤ect the donor�s indirect utility. At t = ~t, the
recipient chooses a high production. The transfer from the donor is however
reduced as now ~t < �t and � = 0, yielding a higher donor�s consumption level
and therefore a higher indirect utility level for the donor.
(v) U

�
~t
�
> U (t) at any t such that ~t < t < �t. One obtains dU

dt
=

�u0
�
cHD
�
+ �v0

�
cHR
�
fHk < 0 since �u0 (cn�D ) + �v0 (cn�R ) fn�k = 0 and ~t > t�.

At an equilibrium, tc = ~t and � c = 0. As a result, tc > tn�.
Consider now the situation with a capital transfer. The donor again

chooses t = ~t such that �
�
~t; kD

�
= 0. The variable ~t however depends on kD.

To see this, remember that ~t is implicitely de�ned by v
�
wR + ~t� kL + f(kL; eL) + �L

�
� !

�
eL
�
�
�
v
�
wR + ~t� kH + f(kH ; eH)

�
� !

�
eH
��
= 0. By di¤erentiating

this, we obtain d~t
dkD

=
v0(cLR)(fLk �1)

u00
�v00+u00

dkL

dkD
�v0(cHR )(fHk �1)

dkH

dkD

v0(cHR )
. The impact on
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the donor�s utility of an increase in kD is given by dU
dkD

=
�
�u0

�
cHD
�
+ �v0

�
cHR
�
fHk
�

d~t
dkD

+�v0
�
cHR
� �
fHk � 1

�
dkH

dkD
, which after substituting for d~t

dkD
yields dU

dkD
=

�u0(cHD)+�v0(cHR )
v0(cHR )

v0
�
cLR
� �
fLk � 1

�
u00

�v00+u00
dkL

dkD
+ u0

�
cHD
� �
fHk � 1

�
dkH

dkD
. One obtains that dU

dkD
= 0

when dkL

dkD
= 0 and dkH

dkD
= 0, that is, when kD 6 kL. But dU

dkD
> 0 when

dkL

dkD
= 1 and dkH

dkD
= 0, that is, when kL < kD 6 kH . This is because�

fLk � 1
�
< 1 in this case. At a maximum, dU

dkD
= 0 is such that dkL

dkD
= 1 and

dkH

dkD
= 1, a level at which fHk < 1.
As a result, tk < tc, � k = 0 and fkk < 1.
When wD > ~w, the variables tn� and �n� are not uniquely de�ned. It is

imposed that �n� = 0, so that tn� is the largest possible value. The proof
when wD > ~w then exactly follows the proof when wl < wD < ~w.
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