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What is a firm?

• What is a firm?

• Usually defined as a production technology.

• Production technologies are typically given as constant
returns to scale (CRS).

• But if CRS holds, then firm size is indeterminate: unclear
whether we will have one large firm or many small ones.

• So, what determines firm size? Early theories:
• Coase (1937): transaction costs.
• Alchian and Demsetz (1972): moral hazard.
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Plan for this topic

• The Lucas model: what determines firm size?

• The Roy model: how do firms and workers choose a
sector?

• The O-Ring model: how to match different workers in the
same firm?
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Plan for today

• Basic descriptives on firms in low and middle income
countries (LMIC)

• A foundational model of supply-side frictions

• Evidence

• A frontier model of supply-side frictions

• Demand-side frictions
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A firm as a technology

Y = AKωL1→ω (1)

Do firms in LMICs differ in their L, K, ω, and A?
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Four key facts about firms in LIMCs

1. Firms are small (L)

2. They use less capital (K)

3. Have lower labor shares (1 → ω)

4. Productivity is low and dispersed (A)
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The average firm in LMICs is small

From Poschke 2018
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https://www.aeaweb.org/articles?id=10.1257/mac.20140181


The firm size distribution is highly skewed. The modal
firm has no employees.

From Hsieh and Olken 2014
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https://www.aeaweb.org/articles?id=10.1257/jep.28.3.89
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Capital per worker is highly correlated with GDP per
worker

Source: Caselli Feyer 2005.
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Labour shares are lower in LMICs

Source: ILO 2019.
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Across firms, there is wide dispersion in productivity

Distribution of ln(TFPRs/TFPRs) from Hsieh and Klenow 2008
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https://academic.oup.com/qje/article-abstract/124/4/1403/1917179?login=false


Productivity tends to be higher in larger firms

From Hsieh and Olken 2014
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Theories of firms in LMICs

One way of organising different theories of the firm is on the
basis of the core constraint to firm growth. These can be:

• Supply-side constraints (e.g. Lucas 1978).

• Demand-side constraints (e.g., Melitz 2003).
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Lucas (1978) model

Lucas 1978 proposes a “span of control” model of firm size:

• The term originates from engineering and reflects the idea
that a manager can only exercise control over a limited
range of supervisory activities.

• Beyond that, the manager loses effectiveness (embodies
ideas from Alchian and Demsetz, Williamson)

• Lucas treats managerial ability as a skill – separable from
raw labour ability – that differs across individuals and that
determines the extent of an individual’s span of control.

• A similar model structure can work with other fixed factors
that are inelastically supplied and vary across individuals.
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Two technologies: the production technology

• A firm consists of two technologies: a production
technology and a managerial technology.

• Production technology is standard concave CRS:

y = F(k, n) = nf
Å

k
n

ã
(2)

where k is capital, n is labour.
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Two technologies: the managerial technology

• Individuals differ in entrepreneurial ability, x. Ability cannot
be traded and is a fixed input.

• An individual with ability x who manages a firm produces:
xg(y).

• The managerial technology g(·) is strictly increasing and
strictly concave ↑ the span of control
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Lucas on the Description of Management

“This description of management is a shallow one, in at

least two respects. First, it does not say anything about

the nature of the tasks performed by managers, other

than that whatever managers do, some do it better than

others. Given this assumption, however, one is led

immediately to the question: why does the best man-

ager not run everything? Therefore, I assume concav-

ity of the function g. Second, this technology precludes

pyramidal managerial structures: managers managing

other managers. One could postulate a technology for

such organizations without any difficulty in a mathemat-

ical sense, but without a clear idea of where one is go-

ing, this is likely to lead to an uninformative taxonomy.”

– Lucas (1978, p. 512)
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The production function

Putting the two technologies together gives:

q = x g
(
f (ε) n

)
, where ε ↓ k

n
(3)

25 / 80



Firm’s optimisation

Consider the problem of a firm that faces factor prices w and r.

• The firm is managed by an entrepreneur with ability x.
• The firm’s optimization problem is given by:

ϑ(x | w, r) = max
ε,n

[
x g
(
f (ε) n

)
→ rεn → wn

]
(4)

First-order conditions (using the notation y = f (ε)n):

xg↑(y)f ↑(ε) = r, by the chain rule (5)
xg↑(y)f (ε) = rε+ w (6)
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Towards solving the model. . .

From (5) and (6), we can derive:

f (ε)→ f ↑(ε)ε
f ↑(ε)

=
w
r

(7)

This holds for any value of x, so all firms choose the same ε.

But different entrepreneurs will use different quantities k and n.

The firm’s scale can be found from solving for the value of y.
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An example: the relationship between the ability
distribution and the size distribution

Suppose we take a very simple production function with one
input, given by y = n. The managerial technology is xyϑ.

• The first-order condition from the firm’s problem gives:

xϖyϑ→1 = w (8)

• We then have:

n(x) =
(ϖx

w

) 1
1→ω (9)

• Firm size is a function of firm ability ↑ The ability
distribution pins down the firm size distribution.

(Note that x is often assumed to have a skewed Pareto distribution .)
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Two additional features of the model

• Occupational choice: individuals can choose whether to be
workers or managers.

• General equilibrium: letting w and r vary to clear markets.
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Occupational choice

• An individual with ability x can either manage a firm and
make profit ϑ(x) or work for a wage w.

• All individuals are equally productive as workers.
• Managing a firm is a full-time job; i.e., it takes a full unit of

time, so that the entrepreneur forgoes the wage w.

• Because profits are monotonic in x, there will be a
threshold value of x (call it z) such that:

• individuals with ability above z will choose to be managers.
• individuals with ability below z will choose to be workers.
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Finding the threshold

Our goal is to solve for this threshold value z such that people
are indifferent between being workers and managers.

Key condition: an individual with managerial ability z earns
profits that are identical to the wage rate:

ϑ(z) = zg
(
f (ε)n(z)

)
→ rεn(z)→ wn(z) = w (10)

Easy to write down, but analytic solutions are not always
possible.

This is particularly true if we switch from partial equilibrium to
general equilibrium, where the wage rate itself becomes
endogenous. In that case, we typically need to solve this
problem computationally.
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General equilibrium

Now allow for w and r to be endogenous, with given
economy-wide stocks of labour and capital.

• For instance, suppose that the aggregate capital stock is
fixed at K. Suppose further that the labour force is fixed at
one unit.

• We need to solve for wages and the rental rate such that
the market clears for labour and for capital.

• For heuristic convenience, forget the Pareto distribution,
and think of the people in the labour force having a uniform
distribution of entrepreneurial ability indexed on [0, 1].

32 / 80



A strategy for finding the equilibrium prices

Our strategy for solving the model – finding an equilibrium
wage rate and rental rate – is as follows:

1. First, take a particular value of the wage rate. For that
wage rate, we can solve the partial equilibrium problem
above; i.e., we can again find a threshold value of z ↔ [0, 1]
such that everyone above z will be an entrepreneur and
everyone below z will be a worker.

2. From this, we can derive the total labour demand in the
economy and we can compare it to the total labour supply
(which will in fact be given by z)

3. If there is excess demand in the market, the wage needs to
rise to reach equilibrium. If there is excess supply, the
wage needs to fall.

We can formalize this. . .
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A more formal discussion of this strategy

• Total labour supply in this economy is given by z (due to
uniform distribution assumption).

• Labour demand is given by
î∫ 1

z n(x) dx
ó
.

• In equilibrium, labour supply must equal labour demand.
• That means that wage will adjust to w↓ such thatî∫ 1

z↑ n(x) dx
ó
= z↓.

• The rental rate will also adjust. In equilibrium, the rental
rate r↓ will equate capital demand with the aggregate
capital stock.

• All firms will have the same capital-labour ratio, which will
be ε = K/z↓.
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A concluding thought: efficiency

• In Lucas 1978, the size distribution is efficient.

• However, in other models occupational choice and firm
size are driven by frictions such as borrowing constraints
(Banerjee and Newman (1993), Buera et al. (2015)).

• In these models, the size distribution will not be efficient.

• Also, we can think of managerial ability as the result of
imperfect human capital investment decisions.

• Again, another source of inefficiency.
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Two empirical predictions

• If firm size is optimally chosen on the basis of
management ability, then we would expect returns to
additional labor to be low.

• If managerial ability can be improved, we would expect
firms to expand.

36 / 80



Roadmap

Basic facts

Supply-side constraints: the model of Lucas 1978

Evidence on the Lucas model
The returns to additional labor
The empirics of management

A frontier model

Demand-side constraints

References

37 / 80



Roadmap

Basic facts

Supply-side constraints: the model of Lucas 1978

Evidence on the Lucas model
The returns to additional labor
The empirics of management

A frontier model

Demand-side constraints

References

38 / 80



De Mel, McKenzie, Woodruff (2019)
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https://www.aeaweb.org/articles?id=10.1257/app.20170497


An RCT to measure marginal returns to labor among
small firms

• 1533 firms in urban Sri Lanka.
• 81 percent do not have paid or unpaid workers at baseline.

• Offered a monthly wage subsidy, for 8 months, if firm hired
an additional employee.

• Subsidy is about 1/2 average unskilled worker earnings.
• 21 check-up visits per firm

• Wage subsidy cross-randomized with:
• matched savings account
• training.
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A simple framework

In a simple, canonical model:

f ↑(L) = w (11)

• In the absence of frictions, hiring should increase while
wages are subsidised, and quickly fall thereafter.

• If there is learning or binding one-off hiring costs, impact
on hiring should be permanent.

• If hiring costs are persistent, impact on hiring should
decline gradually over time.
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(The 4000 per-month subsidy is not included in the definition of
profits. Columns (3) and (4) thus imply that the total return to
an extra worker is negative)
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Implications

• Return to labor in the absence of complementary capital
and training seems to be limited.

• Consistent with the idea of diminishing returns to labor
central to the Lucas model.

• Results are more nuanced after boosting capital and
training.
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The measurement of management

From Bloom Van Reenen 2010
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https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.24.1.203


From Bloom et al 2013
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https://academic.oup.com/qje/article/128/1/1/1838606


From Bloom et al 2013
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https://academic.oup.com/qje/article/128/1/1/1838606


Management quality correlates tightly with GDP per
capita

Data from the World Management Survey.

53 / 80



Iacovone et al 2022 study two management consulting
interventions

• 159 firms in the auto-part industry in Colombia (average
size 58 employees).

• Low management practice scores at baseline.

• Randomly assign firms to one of two interventions:
• Individual consulting ($ 30k per firm)
• Group consulting ($ 10k per firm)

(see also earlier paper by Bloom et al 2013 )
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Large impacts on profits of group consulting
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And on employment
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Implications

• Improving management increases firm size.
• Consistent with the idea that better managers have a

greater span of control and larger optimal firm size.
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We will now look at the recent paper by Engbom et al. (2025).

Key idea (consistent with Chandler 1977): the span of control
problems is mitigated by recruiting and organising a hierarchy
of white-collar workers.

The paper starts from some motivating facts, and then builds
and estimates a model.
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http://www.federico-rossi.com/uploads/7/7/3/5/77352113/emprs3.pdf
https://www.jstor.org/stable/j.ctvjghwrj


Fact 1: Large firms and firms in richer countries
employ more white collar workers
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Fact 2: More educated workers are more likely to be
white collar, irrespective of development
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The model: the structure of production
• A unit-mass of individual with ability z, drawn from G(z),

with support (0,↗).
• An individual can start a firm and be an entrepreneur, or

work for somebody else’s firm as a laborer, or as a
professional.

• Production involves a single production task produced by
laborers (firm hires nl efficiency units of laborers)

• Production also involves a continuum of admin tasks:
• Admin tasks be be professionalised or not.
• If professionalised, the firm sets np(i) – the efficiency units

of professional labor assigned to each task i.
• Output for a professionalised admin task is a(i)np(i).
• Output for a non-professionalised admin task is 1.
↑ The output of each task i is ñ(i) = max{1, a(i)np(i)}.
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The model: aggregating admin and production tasks

• The admin tasks are aggregated through an unweighted
Cobb-Douglas aggregator.

• The production and admin tasks are aggregated through a
Cobb-Douglas aggregator with parameters ϱp and ϱn.

• The skill z of the entrepreneur increases the productivity of
the enterprise.

• Total output is thus:

zA exp
Ç∫ 1

0
log ñ(i)ϖpdi

å
nϖl

l (12)
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The model: relation to Lucas 1978

• Suppose the entrepreneur does not professionalise any
task. The production function boils down to

zAnϖl
l

• This is essentially the production function of Lucas 1978:
returns to scale are decreasing (assuming ϱl < 1).

• Adding professionalisation extends the span of control and
essentially moderates decreasing returns to scale.
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The problem of the entrepreneur: maximise profits

• Each efficiency unit of laborers’ work costs wl

• Each efficiency unit of professionals’ work costs wp

• Entrepreneur chooses: (i) the share of tasks to
professionalise q, (ii) nl, and (iii) average professional labor
per admin task np.
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Occupational choice

An individual with skills z earns:
• ϑ(z) as an entrepreneur
• wlzϱ as a laborer
• wpzς as a professional

Individuals maximise earnings and so earnings are given by:

66 / 80



The choice of professionalization as a function of skills

There is a cutoff level of skills ẑq at which the entrepreneur finds
it optimal to professionalise some tasks. Call entrepreneurs
with z < ẑq traditional and entrepreneurs with z ↘ ẑq modern.
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Occupational choice is also a function of skills

Low z individuals become laborers or traditional entrepreneurs;
medium z professionals; high z modern entrepreneurs.

(Under assumption 3 on relative elasticity of income w.r.t. skills)
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Key proposition: an increase in skills raises firm size
and the share of professional workers
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A parallel tradition: demand-side limits to firm size

A separate literature limits firm size on the demand side rather
than through a managerial fixed factor.

• Krugman (1980). Monopolistic competition with love of
variety: each firm makes its own differentiated variety and
faces a downward-sloping residual demand curve.

• Melitz (2003). Firms with heterogeneous productivity +
fixed costs of serving markets. Only productive enough
firms sell (and export).

• Hsieh & Klenow (2009). Output/price wedges cap how
large a firm becomes; resulting misallocation of demand
across varieties lowers aggregate TFP.

Key mechanism. Even a highly productive firm cannot grow
forever: raising output pushes down the price of its variety. Size
is constrained by the demand for what the firm sells.
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Interventions that extend markets

If demand (market access) is the binding constraint, a natural
policy lever is to extend the market a firm can reach. A growing
body of RCTs finds this often works:

• Connect firms to buyers. Egyptian rug makers given
export orders raised profits 16–26% and learned to make
higher-quality rugs (Atkin, Khandelwal & Osman 2017).

• Firm-to-firm links. Buyer–supplier networks ( Cai & Szeidl
2026) raise sales and productivity.

• Bid/marketing skills. Training Liberian SMEs to bid for
contracts won them larger, new buyers (Hjort et al. 2024).

See this J-PAL Policy Insight for a more comprehensive review.
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Key datasets

• World Bank Enterprise Survey

• Global entrepreneurship monitor

• World Management Survey

• Jobs of the World
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Aside: The Pareto distribution Back

A common assumption is that x is drawn from a Pareto
distribution ≃(x).

• This is a skewed distribution often used to model the
distribution of wealth.

• In general, the firm size distribution in rich countries is
consistent with a Pareto distribution.

• Not quite so clear in poor countries, because of data
limitations, but possibly also true.
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PDF of Pareto distribution Back
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Aside: The Pareto distribution Back

The random variable Z has a Pareto distribution with shape
parameter ϱ ↔ (0,↗) on the interval [1,↗) with CDF G given
by:

G(z) = 1 → 1
zϖ
, z ↔ [1,↗) (13)

With ϱ = 1, this is the standard Pareto distribution.

The PDF is:
g(z) =

ϱ

zϖ+1 , z ↔ [1,↗) (14)
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