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Abstract

According to the standard view, when full competition prevails
in product, labour, and capital markets, positive or negative exter-
nal trade shocks may be accommodated by the migration of jobs be-
tween sectors; the negative impact on some households’ income of
lower nominal wages will be more than offset by lower prices of im-
ported final goods. Unemployment, if any, will be temporary, unless
labour market rigidities prevent the necessary adjustment. We ar-
gue that trade shocks trigger a process of creative destruction that
necessarily causes distortions in the structure of productive capacity
and hence market disequilibria. Therefore, the structural change that
follows trade shocks can no longer be analysed within an equilibrium
framework. The transition following a shock may be characterized by
increasing imbalances, and create scope for policy intervention. The
model presented in this paper, which focuses on the time dimension
of production and market imbalances, allows clarifying the debate.
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1 Introduction

Developed economies exposed to competition from large emerging countries
such as China or India experience significant increases of imports, relocation,
outsourcing and jobs’ destruction in manufacturing sectors but also in value-
added services, which are becoming tradable. Emerging countries are exposed
to a symmetric shock: an increase of exports and FDI that implies deep
changes in industrial organisation and hurts the workers. International order
is deeply disturbed. This feeds a recurrent debate between the tenants of the
free market and those who plead for increasing protection.

According to the elementary theory of international trade, which rests
on the law of comparative advantages, an increase of exchanges between
countries is systematically beneficial to all partners. Importing new goods
and services, even when these goods were previously domestically produced,
creates new opportunities and allows using productive resources in a dif-
ferent and more efficient way. The loss of manufacturing jobs due to the
growing import penetration is generally offset by the job creation effect of
growing exports. Penetrating international markets by exporting new goods
and services purchased by the consumers of more advanced countries allows
emerging countries to take advantage of larger productivity gains associated
with export sectors (Lucas 1993). International trade is thus a positive sum
game and cannot be considered as responsible of increasing unemployment,
waste of resources, and lower growth in any country.

However, old as well as more recent analyses demonstrated the possibility
of losses for some participants to the exchange. These losses would be essen-
tially due to differences in productivity gains among countries, which result
in differences in real income (Hicks 1953, Krugman 1985, Gomory and Bau-
mol 2000, Samuelson 2004). These models deal with the welfare effects for a
country when domestic production is taken over by its trading partner, gen-
erally a less advanced country. Krugman (1985) argues that while technical
progress in the more advanced country is always beneficial to both countries,
progress in the poorest country can, depending on circumstances, be harmful
for the more advanced one. Similarly, Gomory and Baumol (2000) show that
with increasing returns, and for sufficiently close levels of income in the two
countries, trade and relocation will harm the rich country. There are many
possible outcomes ranked in terms of welfare. Thus when a new outcome cor-
responding to a different distribution of industries among countries prevails,
there will be winners and losers.

This paper is not concerned by the final welfare effects of changing trad-
ing patterns. We focus on the complementary issue of the adjustment that
has to take place following the trade shock. One cannot deny that changes



in international trade entail social and distributional costs. “Trade can gen-
erate sizable benefits only by restructuring economies — that is the essence
of specialization according to comparative advantage — and in the real world
restructuring does not happen without someone bearing costs. The flip side
of the gains from trade is the losses that have to be incurred by adversely af-
fected workers and enterprises(...). Simply put: no pain, no gain. It makes
little sense to pretend otherwise” (Rodrik, 1998 p. 5). Thus it is not enough
to focus on the distribution of gains between countries or within countries
(among different skills, or between wages and profits). In the following we will
argue forcefully restructuring is an intrinsic feature of globalization and re-
location processes; in fact, increasing openness is a form of structural change
and hence analytically equivalent to technical progress; as such, it entails
the destruction of the existing productive capacity (and of the corresponding
jobs), and the construction of something new to replace it. Thus, distortions
are not an impediment to a smooth transition to the new equilibrium, as
argued by the tenants of free market paradigm; they are an intrinsic and
unavoidable feature of the structural change process. We push Rodrik’s ar-
gument even farther, by arguing that this process of restructuring needs not
to be successful: the ex ante benefits from increased openness may ex post
fail to materialise, if something goes wrong with the co-ordination process.
Thus, the process of restructuring needs not to be successful.

Our medium-run analysis on the conditions for the success of the tran-
sition will be, inevitably, concerned with short-term effects on employment
and wages and hence with policy conclusions. In fact, we will conclude that
the viability of the transition, and the recovery of coordination crucially
hinge upon the right mix of institutional and policy factors, notably in what
concerns access to credit.

The remainder of this paper is structured as follows: section 2 contrasting
the standard neoclassical framework with an evolutionary one, is an attempt
to identify which domestic distortions matter in a country facing a change
in conditions of international competition. Sections 3 and 4 then propose
a model that allows both reproducing neoclassical results and introducing
an analytical framework suited to deal with structural change. By using
the model and simulating out-of-equilibrium paths, section 5 shows how real
domestic distortions influence the evolution of the economy, and hence why
and how international trade matters. Section 6 concludes.



2 Which Domestic Distortions Matter?

Changes in international trade will result in mutual gains if there is no ob-
stacle to prevent the redistribution of productive resources among sectors
that allows the convergence toward the full employment equilibrium. Thus,
the low-wage country will be able to use an affluent amount of labour in the
production of new goods. The high-wage country will be able to increase
productivity, by reallocating its labour force in the value-added services and
high-tech sectors, where it has a comparative advantage. It will also be able
to shift some workers from manufacturing to service jobs even if the latter
require lower skill and hence involve lower nominal wages (compensated by
the decrease of prices of imported goods).

Within the standard analytical framework these considerations lead to fo-
cus on the role played by wage adjustments and distortions associated with
them. For the gains from trade and relocation to occur it is essential that
no domestic distortion prevents the necessary adjustment (i.e. the conver-
gence towards the full employment equilibrium). Changes in fundamentals
(technology and preferences) must be accommodated by relative prices (in
particular wages). In this case, relocation only corresponds to a better allo-
cation of resources at the international level without harmful consequences
on employment. Increasing imports will be matched by increasing exports.

The only obstacle that would prevent from capturing the gains from trade
is the downward rigidity of wages paid to low-skilled workers. On the one
hand, this stickiness would cause unemployment of low-skilled workers. On
the other hand, the flows of international trade can be distorted. As Brecher
(1974) put it, if minimum wage applies in the high-wage and capital abun-
dant country, the labour intensive sector both fires too many workers and
sets free a too large amount of capital. As a consequence, both exports of
capital-intensive goods and imports of labour-intensive goods grow beyond
what is considered their optimal size. This view is coherent with policies
that focus on supply conditions with the objectives of increasing competitive
advantages for an economy with respect to its external competitors. Re-
ducing wage differentials, improving labour market flexibility, reducing taxes
seem to be the only viable policies aimed at avoiding domestic distortions
and their effects on the structure of international trade, thus favouring full
employment. This view is partial, focusing on the functioning of the labour
market and ignoring the systemic nature of the process of change and its
time dimension. There is no reference to the creation of resources. Price
and wage distortions, when occurring, only affect the rate of utilisation of
productive resources (labour), and result in their under-utilisation. This is
the reason why policy makers have to correct these distortions by reducing



direct and indirect labour costs.

This paper takes the view that distortions are intrinsically built in struc-
tural change processes, as the one stirred by globalisation. As a matter
of fact, economies hurt by changes in international trade are concerned
with other distortions that those which are created by the wage stickiness.
Changes in international trade go hand-to-hand with the breaking-up in the
pre-existing industrial and spatial structure of productive capacity, which re-
sults in unavoidable disequilibria between supply and demand of final goods,
all along the transition towards the new adapted structure of the economy.
Thus, the supply side, and in particular investment, become crucial for an
analysis of the transition to a new steady state. As the problem does not
consist in the reallocation of existing resources but in the creation of a new
productive capacity, it is pointless (and may be harmful) to try to bypass
the transition and the associate turbulence by eliminating the price distor-
tions. Policy should rather accompany the process of change, progressively
removing or softening the constraint faced by the economy.

Indeed, as a consequence of trade liberalization, imports are substituted
for goods locally produced, while local exporters have not automatically the
necessary supply capacity to expand. Thus, “liberalization seems to result
in labour temporarily going from low-productivity protected sectors to zero-
productivity unemployment” (Stiglitz and Charlton 2006 p. 26). This is
true both for developing and developed countries. This leads to a reduction
of income, and hence in the demand for final output, which will be more
or less pronounced whether according to the level of social insurances. At
the opposite of the conclusion of standard analysis, a high level of social
protection can help to avoid global damages associated with a cumulative
process of depression.

In this perspective, international trade as well as foreign direct invest-
ment matter, but not only with respect to initial endowments or existing
externalities. In fact, for an open economy, balanced growth results from
harmonisation of external and internal demand with the productive capac-
ity. Trade and openness may be very important factors both in increasing
the long-run growth potential, and in smoothing fluctuations due to country
specific shocks; but this positive role is fulfilled only if the economy has in-
ternal resources — the reference is mainly to productive capacity, but also to
a sufficient level of revenues — to match the increase in demand and to keep
the balance that is necessary to successfully complete a transition process.

Thus, openness and the emergence of new countries do not create difficul-
ties per se. Market disequilibria and distortions in the productive capacity
that necessarily emerge both in the emerging and developed countries call
for local co-ordination of economic activities, which cannot amount to re-



ducing production costs in the hope of re-establishing competitiveness. Co-
ordination should consist in creating the conditions for firms to deal with
these real distortions, which are the unavoidable consequence of structural
change.

Summing-up, what is at stake is not to prevent real domestic distortions
that are inherent to the process of change, but how to smooth them thanks
to appropriate policies. Thus we need a model that puts into light these
distortions and allows identifying the required remedies.

3 The Benchmark Model

We consider a model with one country and two goods. This model does
not directly address issues related to growth and trade relationships, but
it is an attempt to analyze how an external shock due to an increase in
competitiveness of a foreign country affect the composition of goods produced
in both countries, and hence global performance.

Our economy is comprised of N firms, that are divided in the produc-
tion of a basic (b) and an advanced (a) good. This production is sold to a
representative domestic household, who supplies labour inelastically, and to
a foreign household. The utility of the domestic household also includes an
imported good, and is written as follows:

max u =— Dg‘;Dg(l*‘S)Zl*”

s.t. R = paDa +prb + qZ

where p,, p, and ¢ are the prices of the advanced, basic and imported
good, respectively, and R are total revenues of the household. The foreign
household demands W; (j = a,b), that we treat as exogenous. As a conse-
quence, the value of total demand, for the two goods is given by:

anj = YR+ W,

(1)
mXy = (1 =8)R+W,

Demand for the imported good, ¢Z = (1 — v)R, does not concern us. The
a and § (with o + f = N) firms in the two sectors compete in quantities,
a la Cournot. We further assume that workers can work in any of the two
sectors (i.e., that w, = w, = w), and that A; is the number of workers per
unit produced in each sector j = a,b (we assume constant returns to scale).



The standard, solution of the problem gives

_ (a—=1)(vdR+W,) _awA, (YR +W,)
fo = a?Aw BT T e a? (2a)
B-DOO-OR+W) _ pud,

1-0)R+
Tp = 32 Ayw v Do 3—1 7Tb:7< 5)2 V\y%)

where of course we assume symmetry (r, = X,/«a, and x, = X;,/f3).

To close the model, we finally assume that profits are distributed to the
domestic household, so that household income R is equivalent to the revenues
from sales of the two goods produced at home (notice also the equilibrium
assumption that de =X;,j=a,b):

R= ana + prb (3)
From eqgs. 3 and 1 we can obtain
%4

where W = W, + W,,. The total revenues of the system are a function of
external wealth. As a consequence, from eq. 1 we can define the value of
production in the two sectors as

5 6+ (1—
@::m&:JiW+WF<l_mﬁliL_ﬂm)
1—7 1—7 1—7
—6 1—~6 1-6
o - Ty (L2t 200

Notice that external demand of both goods enters into the two demand
curves. This happens through the revenues effect

3.1 Equilibrium

The equilibrium relies on two conditions.

e The first is the equilibrium in the labour market, requiring that the
quantity of labour L, inelastically supplied, be equal to labour demand:

A8 | Ay
Do DPa

L=AXy+ AgX, = (4)



e The second equilibrium condition is the equality of profits across sec-
tors, which implies that no firm will have incentive to switch. Rewriting

eqs. 2 as
o= b me T a8 G
Ty = %ﬁb, = gw_Alb, T = %, (5b)
the condition 7, = 7, yields
b2 (6)

Putting together eqs. 4 and 6, using the price equations of eq. 5 and the
fact that § = N — «, equilibrium is defined by the solution to the following
System:

V 5(1 — \/Fb (78_,)
Q@ N —«
(N—a-1g (-1,
N —a« a
where the unknowns are o and w. The system can be solved recursively to
obtain o* and w*

wl

(7b)

VE
of = N—2—. (8a)
Ve + Ve
— (gb + ga)(N - 1) V Sbga - 2€b€a (8b)
LN é.béa

It is interesting to notice that only external demand and the number
of firms help determine o* and w*. Because we define equilibrium through
the equality of profits in the two sectors, the technology parameters do not
affect the distribution of firms, nor the wage. We’ll see in the next section
that these parameters become crucial when analyzing disequilibrium paths.
Notice also that, as (&, + &,) — 24/&,€, > 0, the wage is always positive.
On the other hand, equation 8a gives conditions on the parameter for the

equilibrium to be meaningful

l<a*=N \/F“ < N.

Va+ Ve

8




The second inequality is certainly verified, while the first implies, with some
manipulation,

W, 1—76(1+(N-1)3%

LT WG

This condition states somehow trivially that if external demand for the ad-
vanced sector is not large enough, the equilibrium number of firms in that
sector may be lower than 1.

3.2 Reaction to Shocks

_ Oa 98, | 8o 08,
o 05, 0W; 9, OW;°

. X J
Using equations 8a and 8b, and the fact that d—mo}j
write

do(Va Ve v
i~ (- a-) @(@%fu—w)

da B @ B _\/_Za B N
aw, (\/E_a(l v +79) \/5(’7 75)) (2(\/5+\/§_a>2(17)>

We are now able to prove a number of propositions:

we can

Proposition 1 ddWaa > 0 and j_V(;b < 0. An increase of external demand for a
sector yields a larger equilibrium number of firms in that sector.

(

do .
Proof. > 0:

2 (1—y+70) — \\;—?7(1—5)> >0

<
§(L—=y+76) =& (1—0)>0

S

Substituting:
(T =~50) W+ (1 —=0) Wa) (1 — v +~6) —
—(7 = 70) (voWy + (1 — v (1 = 6)) W)
= Wy(1-=7)>0
j—mo,‘b <0:
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(&70 — Sa(l —79)) <0

Substituting:
(1 =~0) Wy +~ (1 = 6) Wa) 76 —
—(1 = 70) (oW + (1 = v (1 = 8)) Wo,)
= (y—=1)W,<0
n

Proposition 2 d”" > 0 and d““ > 0. An increase in external demand for
any sector yzelds a larger equzl@bmum profit.

Proof. Equilibrium profit can be defined, from egs. 6 and 8a:

& (VG +VE)
N2

To(=m) = >4 =

As &, and ; are positively affected by both W, and W}, we conclude that
any increase in external demand increases equilibrium profits m

The reaction of wages to external demand shocks is harder to sign, because
in fact it depends on the size of the reallocation of workers between the two
sectors.

Sw _ VEE(N 1) = (1= 8)&+ (1= +10)8)

oW, LN\/§8.(1 =)
Ow Y E€a(N — 1) — (1 —~6) &, +70,)
aVVb LN fbga(l - 7)

Once studied the steady state properties of our model, we can introduce
the dynamic elements that essentially involve capacity building and expec-
tations, in the spirit of Amendola and Gaffard (1998).

10



4 Adding a Time Structure

This section extends to a two sector Cournot economy the dynamics intro-
duced in Saraceno (2004). Section 2 argued that trade shocks are analytically
equivalent to productivity shocks in that they trigger a structural change with
the associated distortions that have to be managed for the transition to be
successful. To model structural change in a production economy, four ingredi-
ents are required: First, Production takes time, and is often characterized by
complementarity rather than substitutability in the factors. This is captured
analytically by assuming a Leontief production function that uses labour in-
putted at different times. Second, agents have bounded rationality, especially
when facing complex environments. Thus, expectations are adaptive. Third,
no variable may move instantaneously. As in temporary equilibrium models
(Hicks, 1939; Benassy, 1982), prices only adjust between periods; ez-ante
disequilibria within the period are eliminated by rationing and stock accu-
mulation. Fourth, agents are constrained, in their transactions, by financial
availability. This sort of credit or cash-in-advance constraint emerges because
markets open sequentially.

4.1 The Sequence

Fach period begins with some state variables inherited from the previous
one. First, labour embedded in production processes (as will be clear below);
then, stocks that result from past disequilibria. And finally, the prices and
wages.

Within the period we introduce a sequence that helps in defining the time
structure of the model.

e Prices and wages change in response to market disequilibria, even if we
do not let them clear markets.

e Firms may also change sector, based on realized profits in the previous
period.

e Then, after agents form inter and intra period expectations, and ac-
cordingly desired demands and supplies. In particular firms form a
demand for labour, and a demand for financial means (the wage fund)

e The first market that opens is the financial market, in which demand
for external funds may or may not be satisfied. Financial constraints
cause a rescaling of labour demand.

11



e Total labour employed is determined once the second market, the labour
market opens. Then wages are paid, and production is carried over.
Households adjust their desired demands based on the actual wage
perceived.

e Finally, the product market opens, and as in the other markets, the
short side rule applies.

The next sections will detail this sequence.

4.2 Wage Dynamics

Wages change early in the period, following previous disequilibria:

L, - Li,

Thus w is an indicator of price flexibility; as the equation clarifies, this has
nothing to do with market clearing behaviour.

4.3 Firm Dynamics

Firms may change sector of activity. This happens when profits differ:

Tat—1 — Tht—1

Ay = Qg1 1 + 0
Mat—1 1T Thi—1

I,

where [, is an indicator function taking a value of 1 only if n € (1, N). Firms
changing sector still use the built productive capacity to carry on production
in the original sector, but invest in the other sector.

4.4 Expectations

Previous work (Amendola and Gaffard, 1998; Saraceno, 2004) has explored
the role of expectations in this type of models. We could show rather robustly
that when interacting with sunk costs and irreversibilities in the production
process, adaptive expectations play an important role. We also argued at
length that in a complex environment, when collecting complete information
may be impossible or extremely costly, agents may find it more convenient
to follow an adaptive rule. Long term expectations, that drive investment
decisions, are instead more independent of contingent conditions.
Coherently with these arguments, in this paper we make different as-
sumptions regarding assumptions: short term or intraperiod expectations

12



are backward looking. Firms decide how much they wish to produce in the
current period, based on their expectation of current demand, that in turn
is determined by the expected level of employment. The latter is determined
as an average between past employment and its "normal" value

L= 6L 1+ (1—g)L"

where L* = L is the steady state level of employment.
If we are not at full employment, we have to write expected revenues as
the sum of paid wages, plus distributed profits

R¢ = w, LS+ 11,y + H" |

where II = II, + II,. Notice that we add an additional term (H"): if house-
holds had been left with unspent money balances in the previous period,
these balances will concur to form current revenues. Expected demand then
becomes

A1 — 1
¢ —— (vORS + W,
Lot Oé?,lAawt (YORY + W)
Biq—1
¢, = F—(vy(1 =R+ W
Lyt B?_lAbwt (( Jin b,t)

It is important to remark that agents take into account the fact that firms
having switched sector do not possess productive capacity (otherwise, o, and
B, would have been used instead of «;_; and (3,_;); we assume in other words
that agents use all the information they possess, in order to be as close as
possibly allowed, in this context, to rational expectations. The amount firms
will actually attempt to produce, depends also on stocks of goods left from
disequilibria from past periods, that the firm is able to bring back on the
market.
sj’t = x;?t — 0j4-1

Finally, interperiod expectations, are important to determine how much
to invest, i.e. how many workers to hire today to put in place tomorrow’s
production. We assume that these decisions are not influenced by short term
movements:

L, =L =L

4.5 Production and Labour Demand

The two elements of complementarity and time-to-build are introduced by
assuming that the production function takes the form of a Leontief function

13



with dated labour input
Sjﬂg = Hlil’l[/ijlj’tfl, Ajlj,t]

where j = a,b denotes the sector. Thus, dated and current labour concur
in fixed proportions to the determination of production; this formulation
is equivalent at assuming production to be undertaken with capital built
in the previous period, that fully depreciates. Thus, current production is
constrained among other things by past "investment". If firms don’t possess
the appropriate amount of capital/dated labour, they will not be able to
produce as much as they wish. As a consequence, firms will only demand
the labour they really need:

1
_ 3 e
lj,t = — 1min (Sj,t7 /ijlj’tfl) .

Aj
Labour demand is hence given by

Lz(ei = LZ,t + Lg,t
g sy
= (L—H —+ la,t) Qi + < bitl -+ lb,t) ﬂt
Ka Rp

4.6 The Financial Sector: Demand and Supply for Ex-
ternal Funds

Demand for external funds comes from whatever of the wage bill is not cov-
ered by past profits. Money demand may then be written as the difference
between the wage fund and internal resources.

Fd

t?j

= w L, — (Seery + HL ;= Tiay) 9)

where S is the value of past sales in the two sectors, and H/ denotes involun-
tary monetary hoardings by firms. Equation 9 embeds the credit constraint:
the firm system needs additional funds for whatever of the wage pool it can-
not finance out of internal resources. As profits are distributed to households
at the end of the period, they are not available for firms.

The behavior of the supply side in the financial market is not explicitly
modeled. In fact, we adopt a very stylized representation, in which the
supply of external funds can be interpreted as credit made available by the
financial sector. We simply assume that the supply of credit by financial
sector is adversely affected by turbulent times (proxied in our model by the

14



variability of profits), and by the strength of the economy, proxied by the
unemployment rate):

FS

2]

= max (O7 F;;lj — (1 — ,LL)(VCL’I“[T['J‘] + @Dut—l))

where p € [0, 1], and Var[r;] is the past variance of 7;. In words, we assume
that the financial sector will react to increasing variability of profits, or to
deteriorating macroeconomic conditions, by tightening the flow of credit.
Larger values of the parameter 1 will capture a more accommodating credit
market, while credit constraints will be more important at low levels of u. At
the steady state, with no unemployment and constant profits, money demand
Fjd will be accommodated.

The credit market is the first to open. This modeling trick allows to
implicitly introduce a financial constraint. If firms are unable to access to
the needed external funds, then they won’t be able to carry on their planned
investment. The parameter p, that we leave exogenous, is the crucial variable
to help understand the effect of credit rationing on the path followed by the
economy.

4.7 The Labour Market

If Ff < F{, then firms will not be able to hire as many workers as they desire.
Total labour demand is then equal to

s Ff4+ (S, + H | —T1I,_)

Wy

(hats denote constrained quantities). In the simulations below we will assume
that firms first reduce investment, i.e. labour demand for the construction
phase. If funds are still not enough, then current production has to be cur-
tailed as well.

The second market to open is the labour market. If L > L¢ we have
unemployment, otherwise a human resource constraint will occur. Effective
employment will thus be determined by the short side of the market

L > Li=L,=1¢

L < Li=L =1L
Rationing will affect all firms in the two sectors proportionally, i.e. f}j,t =
d L 1
Lj7ti/_td.

'Notice that an issue of strategic behaviour could arise here: knowing the rationing

15



4.8 Production and the Goods Market

Once the labour market is closed, wages are paid, and production is carried
on. The last market to open is the goods market. Supply depends on what
happened previously in the sequence:

wip = minfrilie, Al + 05

«

Do = W A, Dot = Wy Ay

s
a—1 b5—1
Notice that [;; embeds all the constraints that may have arisen along the
sequence. On the demand side, actual employment determines the resources,

and total demand

Rt = Ltwt + Ht—l + Htfil
X(il,t = ’)/5Rt + Wa,t
ngl,t = Y1 =0)Ry + Wy,

The short side rule applies to the goods market as well, so that we have

d h d
Xy > X5 = Hiy =i (X5, — X5,)

J

s d _ s d
X > Xj,= 0= X5, — X,

The equation for H" implicitly assumes that external demand W; is sat-
isfied in priority. The period ends at this point. The state variables that
link it to the other periods are the stocks H and O, the wage level w, and
the capacity (the quantity of labour stocked to carry on production in the
following period.

The next section will investigate, by means of simulations, how the tran-
sition for an economy takes place after a shock. In particular, we will focus
on the role of credit in facilitating the transition between different equilibria.

5 Out-of-equilibrium Paths

The technology parameter values we chose show a basic sector in which very
few workers are needed in the construction phase, while a substantial amount
of labour concurs to the production phase. On the contrary, the advanced

rule, firms could modify their behaviour in order to obtain, once rationed, their optimal
quantity. We overlook this issue, as it presupposes perfect knowledge by the firm of the
behaviour of its competitors in their own as well as in the other sector.

16



sector is capital intensive, in the sense that most of the labour has to be ap-
plied in the construction phase. We further chose the technology parameters
in such a way that overall steady state productivity (X;/L;, j = a, b) is larger
in the advanced sector?. We investigated the path followed by the economy
following a negative shock at time ¢ = 10 in the basic sector (specifically,
W10 = 0.8Wp9). The new steady state will then be characterized by lower
wages and profits, and an increase of the number of firms in the advanced
sector.

We consider the three institutional variables that affect the transition
towards the new equilibrium, notably the degree of wage stickiness w, the
speed of firm migration from less profitable to more profitable sectors ¢, and
the degree of accommodation of the financial sector, .

We first began with a low rate of firm migration (f# = 0.05), and we
simulated three series of scenarios that correspond to different and alternative
degree of reaction of wages to labour market disequilibria: fixed (w = 0),
sticky (w = 0.05) and flexible wages (w = 0.5). With fixed wages (figures 1
and 2) the economy will converge towards a sort of Keynesian equilibrium
characterized by a constant rate of unemployment. Because wages do not fall,
unemployment is not reabsorbed. This has an effect on aggregate demand,
and supply in both sectors decreases. What is interesting is that whether the
financial sector accommodates investment or not does not make a difference,
as we can observe by comparing figure 1 with figure 2.

If we introduce a moderate reactivity of wages (w = 0.05, figures 3 and 4),
the system converges towards equilibrium. After the initial drop in profits and
production, due to the negative shock on employment, the decrease in wages
allows unemployment to be reabsorbed, while aggregate demand increases
again. This gives the firms the resources they need to carry on production
and investment, and to converge to the new steady state. Not surprisingly
then, even in this case there are no major differences related to the intensity
of the credit constraint. In fact, the transition is financed out of internal
funds.

The existence of a credit constraint becomes crucial when wages are very
sensitive to labour market disequilibria. Figures 5 and 6 show the dynamics
corresponding to w = 0.5. In this case, and with a tight credit constraint, the
sharp reduction in wages following the initial unemployment affects aggregate
demand. Even as unemployment initially drops, the wage fund is reduced,
and firms face decreasing demand and profits. As a consequence investment
will be constrained, and the resulting evolution of the system is not viable

2Specifically, we have k; = 1.6, K, = 0.8, Ay = 0.2, A\, = 10. Overall productivity in
the two sectors is then X;/L, = 0.17 and X,/L, = 0.74
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(figure 5). If financial markets accommodate the investment needs of firms,
as in figure 6, then the lack of internal resources can be compensated by
external money, and the economy converges towards a new steady state with
full employment.

If firms change sector more easily (i.e., with § = 0.1), the tendency of the
system to instability naturally increases. In fact, as firm migration means
investment effort without a corresponding output (productive capacity has
to be built beforehand), if too many firms migrate at the same time, the dis-
ruption in productive capacity will feed back in lower employment, demand
and again in production, in a vicious circle. Then, when wages are fixed (see
figure 7 where ;1 = 0. The equivalent with p = 1 is similar and available upon
request) the fall in aggregate demand will be limited, and the system will be
able to recover coordination (albeit in a pseudo equilibrium with persistent
unemployment)?. But as soon as we introduce wage variability, even moder-
ate (figure 8), the migration of firms will disrupt the productive capacity of
the economy, and the fall of wages will affect aggregate demand, revenues and
the financing capacities of firms. As a consequence, only an accommodating
financial sector will allow investment to be financed, and the new equilibrium
to be reached (figure 9).

This set of results shows that the natural tendency of the system to
converge to the new equilibrium may be hampered by excessive variations
in wages and or by too fast migration between sectors; these may trigger,
via aggregate demand effects, an important drop in the investment capac-
ity of firms; In turn, if this lack of resources is not compensated by the
financial sector, the insufficient investment disrupts the productive capac-
ity of the economy, and triggers a cumulative explosive process. Therefore,
re-establishing the coordination between investment and consumption and
reabsorbing unemployment requires an accommodating credit policy.

We also simulated the case of a positive shock on the demand for basic
goods, a shock that typically hits developing countries. In this case, the
responsiveness of wages to labour market disequilibria does not seem to play
a major role whereas the viability of the transition will systematically require
easy access to credit. Figures 10 and 11 prove this point for rigid wages
(w = 0. The other figures are available upon request).

3This simulation extends to a disequilibrium framework Keynes’ argument for wage
rigidity as a means to avoid cumulative aggregate demand - aggregate supply downward
spiraling (see the chapter on wages of Keynes, 1936). For a detailed discussion of this
argument refer to Amendola, Gaffard and Saraceno (2004) and Saraceno (2004)
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5.1 Robustness

The time series results reported above need to be generalized to make sure
that the results do not depend on the particular set of parameters used for the
simulations. To this end we thoroughly investigated the relevant parameter
space to assess whether our results are robust or not.

We randomly drew (500 times) the three parameters 0 € [0,0.2] w €
[0,0.5] and p € [0,1] to lie between the extreme values of the simulations
above; for each of these draws we ran the dynamic system for 100 periods,
always perturbing it with a negative external demand shock (AW, = —0.2).
We then recorded, along with the parameter values, the final level of unem-
ployment and other variables of interest (variance of profits along the run,
etc). The result of this Monte Carlo experiment strongly confirms the con-
clusions we drew from the analysis of time series. Figure 12 shows a plot of
unemployment for the complete sample (500 draws). It shows that many
runs are not viable, as they are clustered at a near 100% level. The linear
trend lines show that the non viable processes are more frequent for high
levels of w and 6, thus confirming that excessive flexibility has a destabilizing
effect on the transition process. (we also reported ‘total flexibility’, proxied
by the sum 0+w). As for the effects of financial constraints, the Monte Carlo
experiment shows that higher levels of 1 -a more accommodating financial
sector- are associated with lower unemployment, thus also confirming the
findings of out time series analysis.

We made this impressionist statement more rigorous by building a binary
regression model on the dataset created by the experiment, i.e. associating a
1 to each viable process (defined as a process that has a long run unemploy-
ment rate of less than 30%) and a 0 otherwise. According to this definition,
around 25% of the processes (127 out of 500) were viable. The results of
the probit regression are reported in table 1, that once again confirms our
findings. While it is well known that the coefficients do not represent the
marginal effect of the regressors, their sign gives the direction of change.
Thus, a positive coefficient for ;1 means that more accommodating financial
markets make the viability of processes more probable, while the negative
coefficients of w and # imply that excessive flexibility in the labour market or
in the migration of firms reduce the probability. By looking at figure 13 we
can finally notice that the pattern is clearer for w than for #: the distribution
of wage flexibility parameters for viable processes is clearly skewed, while for
firm migration the pattern is less clear.

While the negative role of flexibility in what concerns the viability of
transition emerges robustly from our analysis, excessive rigidity may also be
a problem. Figure 14 shows the same plots as figure 12, for the subsample
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Dependant Variable: Viable = 1

Variable Coeff. p-value
(stderr)
Const 0.448 0.0624
(0.24)
I 1.46 0.000
(0.26)
w —6.56 0.000
(0.70)
0 —5.70 0.000
(1.24)

pseudo R? = 0.34
nobs.: 500 (dep =1:127)

Table 1: Probit regression. Dep. var. is 1 if long run unemployment rate is
lower than 30%, 0 otherwise. Robust standard errors in parentheses. p-values
are also reported.

of 127 viable processes. As can be seen, to larger w now correspond lower
unemployment, while @ is still positively associated with unemployment. The
latter effect being smaller, increasing total flexibility within the subset of vi-
able processes, reduces unemployment. The subset of viable processes also
higlights an interesting property of financial constraints, that show a binary
behaviour: either they guarantee viability (in combination with other para-
meters), or they don’t. And once viability is assured, there is no effect of u
on the performance of the economy. A regression analysis on unemployment
within the subset of viable processes confirms our findings. Table 2 shows
that p is not significant in explaining unemployment, and that w and 6 in-
teract in a nonlinear way. If we plot the coefficients for w and 6 of table 2,
assuming in each case that the other variable takes its median value, we ob-
tain figure 15. The figure shows that for very low values of w unemployment
is large, while for values larger than around 0.1 it fluctuates around zero. On
the contrary, increasing the speed of migration of firms has a negative effect
on unemployment even within the sample of viable processes.

To sum up, the disequilibrium transitions that we analyzed may apply
to both advanced and emerging economies; the former are hit by increas-
ing imports of basic goods, and the latter take advantage of low production
costs and export increasing quantities of basic goods. Our simulations show
that appropriate behaviours and policies should keep access to credit easy,
in order to sustain the investment capacity of firms and to help to prevent
excessive disturbances in the structure of productive capacity that hamper
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Dependant Variable: unemp

Variable  Coeff. | Variable Coefl. Variable Coefl.
C 3.57 |6 142.9 wb —571.9
(3.07) (2.65) (—2.86)
w —173.2 | #? —1515.29 (w0)3 —330211
(—10.2) (—2.68) (—3.00)
w? 1968.1 | 6* 48855 ((;.7(9)6 —7.98 E08
(6.96) (2.61) (—2.66)
w3 —6739.9 | 07 —4768016 | w?6? 251560
(—5.75) (—2.32) (3.07)
w? 33305 | —1.62
(4.85) (—0.87)
w6 —38087 | p? 1.536
(—4.62) (0.825)

R? =0.678 Nobs.: 127

Table 2: Regression results. Dependent variable is final unemployment. T-
stats in parentheses.

the growth process. We further show that excessive flexibility in wage adjust-
ment and in the speed of migration between sectors have a negative effect on
viability. Nevertheless, once the particular combination of these three factors
guarantees the overall success of disequilibrium transitions, we observe that
excessive wage rigidity prevents the adjustment and hence delivers excessive
unemployment, and that financial constraints do not play a major role in ex-
plaining unemployment. We concluded that the role of financial constraints
is binary (on/off): either they make the process viable, or they don’t. But
once the process is viable, the performance of the economy is independent
from availability of financial means.

6 Concluding Remarks

Changes in the geographical distribution of economic activities, which are
in the nature of the growth process, may go hand-to-hand with internal dis-
tortions that emerge from an inevitable and powerful structural change and
cannot be eliminated by simply liberalizing trade and allowing the economy
to be as near as possible to a state of perfect competition. While public poli-
cies that would only focus on costs conditions and hence on competitiveness
of territories could amplify these distortions, which are mistakenly attributed
to international trade, gradual adjustments in an environment characterized
by incomplete information and irreversibility (here defined as the existence
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of a time to build) should allow the hurt country re-establishing full employ-
ment and capturing productivity gains associated with specialization.

The different paths generated by the model, corresponding to different
value of key parameters, confirm that the main issue lies not in the dramatic
changes in the imports and exports flows, that simply reveal changes in com-
parative advantages; rather, the problem lies in the way that internal (and
unavoidable) distortions are dealt with. Loose monetary and exchange rate
policies appear as the means required for reducing these distortions. But, the
architecture of the financial system must also be considered insofar it is es-
sential for determining transmission mechanisms. As a matter of fact, credit
availability depends on the banks’ (and shareholders’) behaviour, which will
be different according to the sectors’ configuration, and which is affected by
monetary policy in a complex way. Our purpose, here, is not to explore these
transmission mechanisms, but simply to underline their extreme importance
for the evolution of economies that may suffer or take advantage of markets’
openness at the world level.

22



SIUTRIJSUOD JIPOID SUIPUI( ‘S9JRI UOIIRISIUL ULIY MO[ ‘SoFem POXI 103098 JISR( 9} 0} YOOUS dAIJRFON :T 2INJIq

SONBA 'S'S ———— 10108S g - J0J0BS Y = mmmm O = ul
00z  0ST 00T 05 % 00z  0ST 00T 05 %, 00z  0ST 00T 05 % S00=6
=0
‘ or 0
z 1z .
‘ 0z .
20-= MV
I 0e v {v
‘ or
| 05 9 {9
‘ 09
P 8 lg
A SN oL
08 o1 o1
Asuo sujoid juswAojdwaun
00z  0ST 00T 0s 0 00z  0ST 00T 0S 0 00z  0ST 00T 0 0
LE0 g€l 00§
{000T
‘ 80 rr
,, {00sT
‘ 6£°0 syt
. {000z
It
. v'0 -7 “ 6T 100s2
1
. 1 {000¢g
. 70 I (ST
I {00s€e
Zro 1491 e i
I \ {000%
—1
€v'0 G'9T 00S¥

sabepn Swil JO JaquinN Alddns

23



SJUTRIJSUOD JIPAID SUIPUI( UON ‘SO)RI UOIJRISIUL WLIY MO] ‘So8eM POXI] "I0309S OISR 9} 0} JOOUS dAIJRFON 7 9INSJIq

00¢

0ST

00T

08

saneA 's's ——

PN

SN ———

ot

ST

(14

00¢

0ST

Asuo

00T

0S

14

LE°0

8¢€'0

6€°0

7’0

o

[4740)

ev'o

sabep

10109S g ——— I0)0OS Y m=mm=

00¢ 08T 00T 08 0

spjoid

00¢ 0ST 00T 0S 0

>

o o o e o o

—

4

b —————————— —— - )

swily Jo JaquinN

(0]

S€T

T

SVl

ST

9'ST

9T

S9T

00¢ 0ST 00T 0S 0

juswAojdwaun

00¢ 0ST 00T 0§ 0

o —— )
1

-

Alddns

(0]

00§

000T

00ST

000¢

005¢

000€

00s€

(0[0]0)74

00SYy

G00=16

24



SIUTRIJSUOD JIPOID SUIPUI( ‘S9IRI UOTIRISIW ULIY MO[ ‘SoFem AND1)G 101098 OISR oY) 0} YO0US 9AIIRSIN ¢ oINSIq

SONBA 'S'S ———— 10108S g - J0J0BS Y = mmmm O = ul
00z  0ST 00T 05 % 00z  0ST 00T 05 %, 00z  0ST 00T 05 % S00=6
S00=0®
E z 1z .
20-= MV
! o1
v 1y
! ST
9 {9
I 0z
PN /1 ]
i o o Jils 8
o€ 0T 0T
Asuo syjold juswAojdwaun
00z  0ST 00T 0s 0 00z 0ST 00T 0s 0 00z  0ST 00T 05 0
€0 SET 005
— {oo0T
! 8E0 AV
\ | loosT
3 60 ST
{000z
i 0 ..“ ST {00sz
1
. | {000
I 0 J gt
J ] 100s€
7’
! Uzvo - 1ot A
e o I _+\ {oo0or
L LS
€70 59T 005t

sabepn Swil JO JaquinN Alddns

25



SJUTRIJSUOD JIPAId SUIPUI] UON ‘SoJel UOIIRISIW WLIY MO ‘So8em AND1)G "10309S JISe( O} 03 YO0US SAIJRFON 7 9INSJIq

SONBA 'S'S ———— 10108S g - J0J0BS Y = mmmm 1= ul
00z  0ST 00T 05 % 00z  0ST 00T 05 0, 00z  0ST 00T 05 % S00=6
J\ . It S00=0
. g
v 1¢ . q
0= MV
e
I o1 g
1y
9
1s
. ST i
19
8
‘ P 0z \ 1
SN —— = 6 lg
ge oT 6
Asuo sujoid juswAojdwaun
002 0ST 00T 0S 0 002 0ST 00T 0S 0 002 0ST 00T 0S 0
LE0 GeT 005
P {000t
. 8e'0 S T
N 100ST
L 650 N ST
, 10002
\ |
: 0 _.d_ ST 10052
1)
. FARN {000g
‘ 50 / Visst
7o {oose
‘0 Fe——— ’ d 9T A
r 2y Se—— L d
S==- [ -7\ {000r
l||||||l||l|l.||“ —1
£V°0 g9T 00S¥

sabepn Swil JO JaquinN Alddns

26



00¢

SYUTRIISUOD JIPAId SuIpulq ‘sojel

saneA 's's ——

0ST 00T 0S8 0

1008

1000T
100ST
10002
100S¢

PN
SN — 1000€

00¢

00s€
Asuon

0ST 00T 0§ 0

1500

19T°0

1520

1S€°0

W 0

S0
sabep

UOT)RISTU WLIY MO] ‘SoSeM 9[(IXO[] "10309S ISR oY) 0} JO0US OAIIRSON :G 9IN3Iq

lopasg -

00¢ 0ST 00T

0S

10109S \/ = m

0T

0¢

og

ov

08

09

0L

swoid

00¢ 0ST 00T

08

| s o . - -,

\

\
\
\
\
1
\
\
|5
LS

\

(0]

ST

0¢

14

swuly Jo JaquunN

o¢

00¢

0ST

00T

0S

0¢

oy

09

08

00¢

0ST

wswAojdwaun

00T

o
o

00T

»

—.*—--—_--—_--———:%—.J

000T

000¢

000€

000¥

Aiddns

000S

27



SJUTRIJSUOD JIPOID SUIPUI] UON ‘SoJRI UOIJRISIU UWLIY MO ‘S98RM I[(IXS[] 10398 JISe( 9} 0 YOOUS dAIJRFON :9 2INSJIq

SONBA 'S'S ———— 10108S g - J0J0BS Y = mmmm T= ul
00z  0ST 00T 05 % 00z  0ST 00T 05 0, 00z  0ST 00T 05 % S00=6
j 1
] mO =0
i s §iv 1T
‘ 0T i a
BE 12 20-= MV
1
L qT “_
I {9 {e
i 0z ,,,.“
(] |
,,.i L v
- 14 I
1
_ 8 is
i PN 0 ililliilllilm“mru:.ﬁ
‘ SW— g€ 6 1°
or o1 L
Asuo sujoid juswAojdwaun
00z  0ST 00T 05 0 00z  0ST 00T 05 0 00z  0ST 00T 05 0
560 SET 005
i 90 e {000T
. ~ T
I L£0 {oost
s 8€'0 ST
{000z
s 60
ST {00z
s v'0 ,
. | {000g
A Tv'0 RER:
4 |
‘ zvo 0 005
- 49T
L a0 b o o e e e j \a 1000%
lllllllllll.lll-ll‘\‘ —1
w0 591 005t

sabep Swil JO JaquinN Alddns

28



00¢

SIUTRIJSUOD JIPOID SUIPUI( ‘SOJRI UOTIRISIW WLIY YSIH ‘SoSem PoxIq I0109S OISk( 9} 0} YO0US 9AIJRSIN :), 9INSIq

0ST

00T

08

saneA 's's ——

PN

SN ——

ot
0¢
o€
oy
0S
09
0L
08

00¢

0ST

Asuo

00T

0S

06

LE°0

8¢€'0

6€°0

7’0

o

[4740)

ev'o

sabep

lopasg -

10108S / mmmm

00¢ 0ST 00T 0S
1
1
1
1
1
4
———
s1joid
00¢ 0ST 00T 0s

swily Jo JaquinN

™

<

~

[ee]

(0]

S€T

T

SVl

ST

9'ST

9T

S9T

00¢ 0ST 00T

0S

¢t

juswAojdwaun

00¢ 0ST 00T

0§

00§

R —————

1000T

100ST

1000¢

100S¢

1000€

100S€

1 1000

Y-

00SYy

Alddns

b
o

I
[en)

29



00¢

SIUTRIJSUOD JIPOID SUIPUI( ‘SOJRI UOIIRISIWL WLIY YSIY ‘SoSem ANOI)S 103098 OISR( 9} 0} YOOUS dAIJRFON :{ 9INJIq

0ST 00T 0S8

saneA 's's ——

PN
SN ———

100S

1000T

100ST

1000¢

100S¢

1000€

00¢

Asuon

0ST 00T 0§

00s€

W 0

1500

19T°0

1520

1S€°0

sabep

S0

00¢

10109S g ——— I0)0OS Y m=mm=

0ST 00T 0S 0

\»

suoid

swuly Jo JaquunN

0

0¢

oy

09

08

00T

14

o¢

00¢ 0ST 00T 0S

wswAojdwaun

00¢ 0ST 00T 0S

S

Aiddns

0¢

oy

09

08

00T

000T

000¢

000€

000v

000S

0009

S00=0

Z0-= "MV

30



SJUTRIJSUOD JIPOId SUIPUI( UON ‘SoIRI UOIJRISIU ULIY YSIY ‘SoSem ANO1)G "I10309S OISR( 9} 09 JI0US SAIJRSON G 9INSJIq

SONBA 'S'S ———— 10108S g - J0J0BS Y = mmmm T= ul
00z  0ST 00T 05 % 00z  0ST 00T 05 0, 00z  0ST 00T 05 % 10=6
]
S00=0®
v
. S il 1¢
i o
1 1S 20-= MV
I 0T | m 9 17
,,,,,,.m
: o1 ».« L {o
/
V; _ o
L P 0z 18
SN —— 6
Fe———————————
sz 0T 0T
Asuo syjold juswAojdwaun
00z  0ST 00T 05 0 00z  0ST 00T 05 0 00z  0ST 00T 05 0
€0 SET — 005
{oo0T
! 8E0 ~ T
/N | {00sT
/ \ .
L 60 | {SvT
R \ {000z
I 0 .& ST {005z
L1
/ m {000
: 0 TN FARREEY
NS {ooge
! Lzro -7 (W) A
I e —— e _-/\ {000r
oo —.I
€70 59T 005t

sabepn Swil JO JaquinN Alddns

31



SHUTRIJSUOD JIPOID SUIPUI] ‘Sojel UOTYeISIUl WL MO[ ‘SoSem PaXI] "I0799S DISeq 9} 0} JOOUS SAINSOJ :(T 9INSJT

00¢ 0ST 00T

0S8

saneA 's's ——

100S

10007

100ST

1000¢

100S¢

Asuon

00¢ 0ST 00T

0§

000€

[474\)

1€v°0

1¥v'0

1S¥°0

19¥°0

sabemp

Ly'0

lopasg -

10109S \/ = m

spjoud

00¢ 0ST 00T 0S

[ o o o 20 20 g g,
-~
.

~,

swuly Jo JaquunN

(014

oe

oy

0S8

09

14

o¢

00¢ 0ST 00T 0S
wswAojdwaun
00¢

0ST 00T 0§

Aiddns

0¢

oy

09

08

00T

000T

000¢

000€

000¥

000S

S0°0

32



SHUTRIISUOD JTIPOID SUIPUIQ UON ‘Sojel UOTYRISIU ULI MO] ‘SoSeMm POXI] "I0}99S DISeq o1} 0} Y0YS 9AIYSOJ :TT 9INSI]

SON[eA 'S'S — 101995 g~ 10095 \ mmmm T=n
00z  0ST 00T 05 0 00z  0ST 00T 05 0 00z  0ST S00=6
=0
86 0
0T q
20= MV
zoT l20
70T
! ST 90T {e0
80T
! PN 0z 10
SW— T
sz ZTT 50
Asuo syjold juswAojdwaun
00z  0ST 00T 05 0 00z  0ST 00T 05 0 00z  0ST 00T 05 0
Zv'0 SET 005
o {oo0T
L ev'0 I——————
{00sT
SbT
i 0 {000z
ST {005z
I 5v°0 . {000
ST
. {oose
! 90 === o1
{000
—
10 59T 005t

sabep Swil JO JaquinN Alddns

33



Average Unemployment
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Figure 12: Montecarlo Simulation. Plot of final unemployment after the
transition that follows a shock (AW}, = —0.2) against randomly drawn values
for p €10,1], 0 € [0,0.2] and w € [0,0.5]
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Average Unemployment for Viable Processes
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Figure 14: Montecarlo Experiment. The figure reads like figure 12, but only
viable runs are reported
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Figure 15: Plot of regression coefficients from table 2. Unemployment as a
function of w assuming that 6 equals its median value § = 0.08 (black dashed

line); unemployment as a function of # assuming that w equals its median
value w = 0.12 (black dashed line).
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