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Economists generally agree that an
important feature of any modern mac-
roeconomic theory is an explicit aggre-
gation of the microeconomic behavior
of all agents in the economy. In the last
century, the profession has gone from
the formulation of some general aggre-
gate relationships governing the evolu-
tion of the economy to detailed theories
that explicitly incorporate the observed
heterogeneity in many characteristics of
agents and firms. Adding these micro-
economic details has resulted in new
insights on policy, as well as better and
more detailed descriptions of modern
economies. Although it is obviously
important to recognize that an aggre-
gate economy is formed by individual
agents making explicit decisions, the
standard aggregate models still abstract
from a precise description of how these
agents interact in small (or not so small)
groups to produce, live, and consume.
Most economic activity occurs in inter-
mediate levels of aggregation: organi-
zations. Firms or plants, but also cit-
ies, families, international production
chains, political parties, and religious
organizations, among many others, are
examples of such organizations. Most of
my recent research has concentrated on
incorporating these organizations into
general equilibrium theories in order
to understand their implications for
aggregate outcomes.

A starting point of this agenda is
an understanding of how organizations
affect economic growth. There is a set
of fairly consistent facts for developed
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economies that suggest that the long-
term growth rate of organizations is
fairly stable over time. This suggests the
need for theories that exhibit constant
returns to scale in the factors that can
be accumulated over time —a feature
that most endogenous growth theories
share. How can intermediate levels of
organization affect the required lin-
earity in aggregate production? Mark
Wright and I argue that the organiza-
tion of agents in cities is closely related
to aggregate technologies with con-
stant returns to scale.! Agents orga-
nize production and their lives in cit-
ies because they obtain benefits from
agglomeration: there are increasing
returns at the local level. We claim that
to reconcile the increasing returns at
the local level with constant returns at
the aggregate level, one must under-
stand the role of cities. We thus pro-
pose a theory by which the number and
sizes of cities react to industry produc-
tivity shocks in a way that exhausts the
increasing returns at the local level and
yields constant returns in the aggre-
gate. According to our findings, cities
are the reason to obtain aggregate bal-
anced growth, but our mechanism also
yields a size distribution of cities that
very closely resembles the one observed
in the data. This is a stark example in
which considering intermediate organi-
zations (in this case, spatial agglomera-
tion in cities) is fundamental to under-
standing aggregate outcomes.

A similar argument can be made
for considering the formation and char-
acteristics of firms. In the presence of
any form of fixed cost of production, it
is hard to rationalize constant returns
to scale at the plant level. Given this,
how can we reconcile the organization
of economic activity in establishments
of particular sizes with the behavior
of the aggregate economy? Again we

need to show that aggregation yields
the necessary linearity in production.
The key, however, is that we can do so
while still being consistent with the
rich data on establishment sizes and
dynamics. Wright and I argue that the
size distribution and growth patterns
of establishments can be aggregated in
a way that implies balanced growth but
that also explains important cross-sec-
toral differences in the observed estab-
lishment growth rates.”> The key, we
argue, is to recognize that fluctuations
in prices of industry-specific factors
lead to changes in the use and accumu-
lation patterns of these factors, which
in turn affect the employment size and
growth of establishments.

These theories all incorporate a
rich pattern of economic organization
in industries, cities, and production
plants, but they model individuals, and
their human capital, as an industry-
specific but uniform factor of produc-
tion. For the theory, hiring ten work-
ers with some knowledge is the same as
hiring one expert and nine people with
no knowledge, as long as total units of
human capital are kept fixed. This dis-
tinction is important, because model-
ing the production process as simply a
function of total inputs implies that the
organization of agents in specific teams
is irrelevant. In contrast, we may believe
that sometimes having knowledge con-
centrated in one individual is more
efficient than having it evenly distrib-
uted, because we can organize the tasks
of production in ways that will exploit
knowledge more intensively. The
important distinction, I believe, is that
knowledge is embedded in individuals
and these individuals have limited time.
Organizations maximize their access to
the knowledge embedded in individuals
by not making them do standard tasks
that other, less able agents also can per-
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form. Heterogeneous agents form pro-
duction teams and the characteristics of
this process, and the ability and knowl-
edge of their co-workers, determines
their productivity and compensation.
Of course, once incorporated into an
aggregate framework, these consider-
ations have key implications for the dis-
tribution of wages in the economy, the
size and characteristics of production
teams, and aggregate productivity. In
a series of papers, Luis Garicano and I
have studied: the implications of hier-
archical organization for wage inequal-
ity, the cross-sectional implications of
changes in information and communi-
cation technology (ICT),? and, more
recently, the effect of ICT on innova-
tion and growth.*

Incorporating the explicit decision
of whom, and not only how many work-
ers, to hire implies that the distribu-
tion of abilities in the population has
important consequences for total out-
put and efficiency. Naturally, it also
has important consequences for trade
and the international organization of
production. An economy with many
talented workers can organize more
efficiently by using some less talented
individuals to perform the most com-
mon and straightforward tasks. This
implies that there are gains from trad-
ing production tasks internationally.
Pol Antras, Garicano, and I show that
in such a framework the organization
of international teams leads to more
wage inequality in the south, gains from
trade, and merchandise trade deficits in
the north.> We also study the role of
intermediate managerial skills in gen-
erating trade in tasks across countries.
We find that having intermediate skilled
agents is essential to being a good target
for offshoring if communication tech-
nology in the target country is not
particularly good. The logic is simple:
intermediate managers are necessary
to save on international communica-
tion costs, but their opportunity cost
is to setup a firm on their own (which
increases with the quality of communi-
cation technology).

The papers discussed above take the

stand that the tasks required for pro-
duction are heterogeneous in terms of
their difficulty or the ability or knowl-
edge needed to solve them. Therefore,
the location of their performance is
determined by the distribution of skills
in the different countries. But many
tasks required for production are het-
erogencous in other dimensions not
related to ability or knowledge. A par-
ticularly important dimension for trade
is heterogeneity in offshoring costs,
namely, the cost of performing a task
away from a firm’s headquarters. Some
tasks can require very basic skills but
need to be performed close to head-
quarters (like janitorial or transporta-
tion services), while others require sub-
stantial knowledge but can easily be
performed far away from headquarters
(like tax accounting, or many business
services). Heterogeneity in offshoring
costs implies that, as tasks performed by
workers of all talents can be offshored,
any worker could win or lose from off-
shoring. Gene Grossman and I show
that if the motive for trade is cost dif-
ferences, then under some conditions
reductions in the costs of offshoring
will lead to Pareto gains in the source
country.” All workers may gain from
offshoring, because firms that inten-
sively use low-skill tasks obtain a rela-
tive cost advantage, even though tasks
performed by, say, low-skilled work-
ers are being offshored. This leads to a
higher demand for low-skill labor and a
higher low-skill wage. Of course, there
may be other, more standard effects on
factor prices if there are labor mobil-
ity frictions or if task trade leads to
changes in relative prices.

It is clear from this research that
modeling the production problem and
the resulting organization in more
detail has allowed us to better under-
stand the aggregate implications of glo-
balization. The emergence of global
production chains is an organizational
phenomenon that can have important
effects on factor prices, income lev-
els, trade patterns, and growth. Antras
and I recently reviewed the progress
made by this literature in exploring

the role of organizations in trade.® As
we argue in our survey, most of the
available research on the international
organization of production in aggre-
gate theories studies the case of trade
in tasks between a developed and an
underdeveloped country (north-south
offshoring). Trade in tasks is, how-
ever, by no means restricted to north-
south relationships. It is probably more
important between developed econo-
mies. Of course, the motive for trade is
less transparent in this case. One needs
to incorporate some form of increas-
ing returns. One avenue is to use inter-
nal increasing returns as in the “New
Trade Theory.” The difficulty with this
approach is that it implies full special-
ization at the task level —an unap-
pealing implication. Another avenue,
which Grossman and I have favored
in our work, is to use external increas-
ing returns.” Of course, the potential
problem with using externalities in a
competitive model is the existence of
multiple equilibriums attributable to
standard coordination problems. We
show that having a continuum of tasks,
all of which are required for produc-
tion, and letting firms outsource tasks
and compete in prices, are enough to
eliminate the potential multiplicity of
equilibriums. The reason is that an out-
sourcing firm can break an equilibrium
in which the performance of the task is
concentrated in a sub-optimal location
by moving on its own, competing in
prices, and obtaining the whole world
market for the task. Importantly, since
tasks are small relative to total produc-
tion, the firm does not gain monop-
oly power. We use this framework to
study the specialization pattern of tasks
across developed economies.!® Our
main result is that if two countries trade
tasks, and are identical except for their
size, the smaller one will specialize in
the tasks with the low offshoring costs
and will have lower wages.

To conclude, my work emphasizes
the need to incorporate a rich set of
organizations in our theories in order
to understand aggregate phenomena.
As is evident from this discussion, many
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aspects of intermediate organizations
have not yet been explored. Key among
them are the dynamic implications of
organization for factor investment and
knowledge acquisition. Organizations
are a key determinant of the ability to
innovate and exploit efficiently avail-
able technologies. How can we study
growth without paying full attention
to the way in which these organizations
develop over time?
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