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market after the introduction of LETS. The main results
of this setting are (i) that trust inside and outside LETS
are important determinants of the permanence of LETS
(Lemmas 1, 3 and 4), (ii) that when permanent, LETS
increase the level of employment (Proposition 1), (iii)
that in this case, they improve welfare without
generating conflicts of interest (Propositions 2 and 3).

2. The benchmark model

The benchmark model depicts an economy with n
workers where the probability to observe employment
opportunities decreases during the time each worker
remains unemployed. To simplify the setting we
suppose that the in the economy, workers can take
three possible positions:

- The employed workers are in proportion e of the
total active population. They earn the periodic wage !
and have the probability ! to lose their job at the end
of the period.

Unemployed people distribute in two sub-categories.

- The short-term unemployed workers have been fired
during the previous period. They are in proportion s:
they receive the unemployment benefit ! and have
the probability ! to find a job during the current
period. If they do not observe any opportunity of
employment or observe an opportunity and do not
obtain the job, they integrate the group of the
long-term unemployed workers3.

- The long-term unemployed workers have been fired
since more than one period. They are in proportion !.
They receive the same unemployment benefit ! than
the short-term unemployed ones but their probability
to observe an opportunity of employment is only «a’
with ' < a (1).

Figure 1. Transition pattern in the benchmark
model

LONG-TERM
UNEMPLOYED

EMPLOYEE g

SHORT-TERM
UNEMPLOYED,

The model is analyzed at stationary equilibrium, which
is a state such that (i) the number of employed and
unemployed workers remains constant during time,
once the environment remains unchanged, and (ii) the
expected intertemporal utility a worker occupying a
given position is also constant during time. The
condition (i) determines stationary amounts of e, s,
and ! satisfying equations (1), (2) and (3):

3As work-force is there homogeneous, there is no reason to
distinguish here between the cases where no opportunity has
been observed and the case where only irrelevant
opportunities have been observed.
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with by definition, ! I I +11 I, Solving the system
gives the equilibrium level of employment ! !
al
comparative statics shows that employment increases
with the capacity to find a new job in each position of
the job market, and with a decrease of the rate of
destruction q of existing employment positions. Long

The study of this expression in

term unemployed workers are in proportion
_ gty
l= T L raelt and short term unemployed ones

1
L(1-a)+! (L +q)°
static analysis also shows that their number increases
with the increase of the rate of destruction of jobs g,
and decreases with an increase of their probabilities a
and !' to find a job as short term or long term
unemployed workers.

are in proportion ! ! A comparative

The intertemporal utility associated with each position
after consumption is deduced from the Bellman
equations (4) to (6):

P A
e=0"! Y !)+q(!! D (4)

I+ P
VS!'!!!!!!!!!!“!W (5)
v P! W+!! el , I! ! !! 6
T A T ©
where 1 , !y and V, figure respectively the

intertemporal utilities of an employed worker, a
short-term unemployed worker and a long-term
unemployed one after consumption, while ! and !
represent respectively the instantaneous wage of an
employed worker and the unemployment benefit of an
unemployed worker#4. The system (4) to (6) also solves
and gives the equilibrium values of the intertemporal
utility in each position that a worker can occupy on the
labor market. The instantaneous components of their
utilities are respectively given by themonetary value of
wages w and of the unemployment benefit b. Each
intertemporal utility is a function of the parameters g,
a, o' but also w and b. The study of V,, !, and V,
in comparative statics states that (see Appendix 1)
each intertemporal utility increases with w, b, @ and
I'' and decreases when ! increases. All these
relations are intuitive: smaller is the probability of a
worker to be fired, greater is his utility in each position
of the job market. The same intuition is confirmed
concerning the influence of the potentiality to be hired
when unemployed on utilities. The other comparative
statics properties have also intuitive contents.

*We suppose as a simplifying assumption that this benefit
does not vary with the time each worker remains
unemployed. When it decreases during time - which is a
reasonable assumption -, the results of the paper are
strengthened.
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3. Introducing a LETS

A LETS is introduced in this section as a network
providing two Kkinds of services. First, the LETS
provides the possibility to exchange informally
services among unemployed people, without being
limited by the “double coincidence of needs” condition.
The complementary currency then increases the
efficiency of the informal sector. The instantaneous
benefit from being unemployed then increases from b
to !'. Second, the LETS maintains the level of skill of
unemployed workers and their capacity to face in the
job market with an unchanged probability ! to be
successful at each periodS. The use of a complementary
currency is however nothing but evident for workers
more able to accept barter then to trust a private
system of intermediation eventually founded on the
capacity of other unemployed workers to accept as
payment this complementary currency. Outside LETS,
workers have heterogeneous levels of confidence in the
properties of the complementary currency and in the
potentiality of the LETS in general. Suppose as a
working assumption that the levels of confidence of
employed workers on the reliability of complementary
currency are then given by a coefficient 4; defined on
a segment[0,! . When 4; is close to 0, worker i has a
low level of confidence into the complementary
currency; when !; is close to 1, this level of confidence
is conversely high. With LETS, A fourth position then
emerges for workers, besides the three positions
analyzed in the benchmark model. It corresponds to
the participation to a LETS. The transition process
between the four possible positions of the job market is
then depicted by Fig (2):

Figure 2. Transition pattern in the model with LETS

LONG-TERM
UNEMPLOYED

SHORT-TERM
UNEMPLOYED

MEMBER
OF A LETS

With the introduction of the LETS, when an employee
loses his/her job, he/she becomes an unemployed
worker and faces two possibilities: becoming a
“traditional” unemployed worker (namely a short-term
unemployed worker) or participating in a LETS. A
short-term unemployed worker can also decide to join
a LETS before becoming a long-term unemployed
worker. When inside a LETS, an unemployed worker

5As pointed out by one of the anonymous referees of the
I"#$%"&H("&)* +(,%"&)* (-*.(//,"#0*.,%%$"10* 2$3$& % ] 4ne
can consider that participation to LETS changes initial skill
and adds something else. The structure of this model does not
allow to keep it tractable with an heterogeneous workforce.
An extension of this work could however consider this
property of LETS, with the help of numerical simulations if an
analytical treatment is not possible
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experiences the complementary currency and its level
of confidence evolves upward or downward. This level
then evolves from it initial level !, to ! with
P 1 11 reflects the effective properties of the
LETS and depends both of the objective reliability of
the complementary currency and of the organization of
the LETS. As a first approximation, ! will be taken as
givens.

As there are two possible positions that unemployed
workers can occupy outside LETS, there are also two
possibilities to join LETS for unemployed people,
namely joining them directly just after being fired, or
after a first attempt to recover a job as a short term
unemployed worker. As it is more valuable to be a
short term unemployed worker than a long term one,
workers joining LETS directly correspond only to the
highest values of !,. Those joining them only after a
while correspond to smaller values of A; as they are
only interested in LETS when there have to choose
between LETS and the few efficient long-term
unemployment worker position. A second consequence
can then be deduced from the above assumptions: it is
expressed in Lemma 1:

58//&* 67 I-*&"*,"$/8)(0$9* :(%,$%* "#$<%E#S3* &*

5=> 0% 444 &) S@8)" (H#90,348/8)) $96* #A& " #4$*)S@S)* (-*

#96, 340 (-* #4$* ,"$/8)(039* :(%6,8%3* "3'9%* 5=>7* &))*
(%;8%3* " #E<U&H"<*5=>7*(") RIP $*#49£.3*$/8)(0$9*
(%;$%37

A%((-Bonsider the worker ! such that A; < A. If this
worker is a short-term unemployed worker having
failed to find a job, his/her choice is between becoming
a long term unemployed worker, '7$Raving an utility

bV R .

1 — IASLANN I teet

equal to !l —a’) ey T and becoming a
member of a LETS, '7$7having an utility equal to
| (/1-!=(1—!!!ib,!!!”!'! | Wiy If he/she
e\t 1 47) et

chooses to integrate a LETS, the second term is greater
than the first one. When this same unemployed worker
is inside the LETS, his/her intertemporal expected

litv is 101 g gy P o e
utility is 1o ot @) Freal e/she
remains in the LETS and (! ! !l !!I!!”!' Py e

11+1) an

if he/she leaves the LETS. It is easy to verify that if

A INAROE TN
| DULED) 1L
1) @ e anempored,

worker ! will then never leave the LETS before finding
a new job. Suppose then that, in the same situation,

agent j is such that A;! !. Then as inside the LETS,
the inequality !, (1;) ="' —a) ! !,Illl!:i” ! W(‘;Y"’T(;) >
L @ M0 also holds for agent !

Agent ! then also remains in the LETS until his
recruitment !
Note that if all the agents choosing to join the LETS

6In a more complex setting, 4 could be made dependent on

time and on the members of the LETS.
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have a level of confidence in the complementary
currency higher than 4, the LETS can emerge or not at
equilibrium. Suppose for instance that the agent !
with the smallest !; choosing to join the LETS is such
that A; is far greater than !: in this case, one may
have (A;b'+W!4))<b+!, but also (;!'+
V1)) ! 1 1, When we consider the economy out of
stationary equilibrium, ie. on a path converging to
equilibrium, the size of the LETS change from one
period to the other. Suppose that in this case, the agent
i with the smallest A, choosing to join the LETS is
such that !; is far greater than A. In this case, this
threshold agent is immediately deceived by the
efficiency of the LETS (as he would have be happy to
participate to the LETS only if 4! !,). As unemployed
workers only differ by their initial level of trust !, and
not by their effective level of trust ! when they are in
the LETS, all unemployed workers having integrated
the LETS will then be deceived too when the worker !
is deceived. They will leave the LETS and this last will
collapse. The opposite case is when the threshold
entrant i is such that ! ! A,. In this case, this
threshold agent has the good surprise to observe that
the LETS is more safe and efficient than he expected. As
all agents are homogenous inside the LETS, all entrants
will then remain in the LETS which is in this case
sustainable.

Another property on utilities is interesting to prove:

Lemma 2. When a worker | never chooses to
integrate a LETS, his/her intertemporal utility does not
depend on his/her level of confidence in the LETS.

Proof- When the agent i is in this case, its
instantaneous utility is given by w when he/she is
employed, or ! when he/she is unemployed.
Accordingly, his/her expected utility never depends on

1.1
LI

At last a third interesting property is easy to prove:

Lemma 3. At stationary equilibrium, all workers
(employed or not) devoted to join LETS when
unemployed, expect (perfectly) at its level | the trust
of the complementary currency inside the LETS.

Proof: Suppose that its remains employed workers
with a level of trust !, such that !, ! A and planning
to join LETS when fired. Then, the expected utility of
these agents as employed workers will move
subsequently, once they will have joined LETS. We are
then not yet at stationary equilibrium. At stationary
equilibrium, all current, past or future participants to
the LETS are then the same perfect evaluation ! of the
acceptability of the complementary currency !

With the help of lemmas (1) to (3), the stationary
equilibrium of the economy can be deduced.

1. The equilibrium size of the LETS

Like for the benchmark model, the stationary
equilibrium is characterized by the stationarity of the
population and of the expected intertemporal
individual utilities in each position of the job market.
Given lemmas 1, 2 and 3, if stationary equilibrium
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exists, two distinct subpopulations coexist at
equilibrium. The first sub-population gathers workers
integrating the LETS when unemployed and expecting
perfectly the level of acceptability of the
complementary currency / the level of efficiency of the
LETS. The second sub-population is characterized by
those workers who remain outside LETS when
unemployed. Their level of trust in the complementary
currency / evaluation of the efficiency of the LETS are
heterogeneous but as they do not use LETS. This
heterogeneity has no influence of their utility,
whatever the position they occupy on the job market.
The threshold agent separating the two sub-population
is the agent !' such that ! i is just sufficient to decide
him/her to join the LETS if he/she is not recruited
directly as a short-term unemployed worker and not
leaving this LETS after having observed !. Knowing
is then crucial to determine the size of the two
sub-populations. If !} is close but smaller than A, the
LETS is sustainable and its size given by (1 —"!7)(1!

I''1, i.e. by the number of unemployed workers having
an initial trust in the LETS higher than A. Obviously, if
I is large but also !j, the size of the LETS remains
small. In other words, if the complementary currency
has a good level of acceptability (4 is large) but that
the LETS creates few new utility or has few advantages
regarding employability (4] is also large), the LETS
remains small and restricted to those agents with a
high level of trust before integrating the LETS. In the
opposite case, ie. when the advantages of LETS are
important regarding utility creation and employability
(A!i is small), its equilibrium size is large too. In
summary, the level of trust is an important
determinant of the size of the LETS but its importance
decreases with the fundamental properties of the LETS.

Note that the stationary equilibrium can correspond to
cases where the LETS finally collapses. It is the case
when ! is very small. In these cases, all unemployed
workers integrating initially the LETS finally leave it
for the traditional long-run unemployment position.
We could consider that this situation becomes realistic
if the development of the informal sector in the LETS
convinces Government to undertake actions able to cut
the unemployment benefits of the members of the
LETS or to make the use of complementary currencies
illegal. It is also the case if there are more classical
crises of confidence with non-reliable management of
the complementary currency inside the LETS.

If we concentrate on the cases where the LETS does not
collapse, the agent !' is obtained as the solution of the
following equations system of 7 equations. First, the
equations determining the expected level of utility of
an agent i in each relevant position of the job market
when his/her level of trust in the LETS is given by:

W+||”|) "

v I +7)

ey @

11
o+ n
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