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Abstract

Modern firms in developing economies contribute far more to income than to em-
ployment. While this gap is often attributed to weak economic activity, high-quality
job creation can lag behind value-added growth when the firms driving it face distor-
tions against labor or adopt labor-saving technologies. Using a general-equilibrium
model with constrained occupational choice across occupations in traditional and
modern production, we assess the importance of these channels. Distortions differ
in the strength of their effects across margins: non-labor distortions mainly compress
aggregate income, while labor distortions mainly govern access to modern jobs. Be-
cause access affects wages and determines who enters modern employment, it gov-
erns both employment and the distribution of earnings. We use fifty years of Colom-
bian microdata representative of the universe of private firms and workers, both for-
mal and informal, as well as direct measures of labor distortions. We then estimate
modern firms” wedges on revenue and capital, jointly with technology and demand,
and embed them in the mode. The gap, measured as the difference between the
share of firms with at least ten workers in total labor earnings and their share of job,
in Colombia is 51 percentage points. Across these periods, distortions explain 40 to
60 percent of this jobless modernity, and labor distortions make up 70 percent of that
share.
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1 Introduction

Modern firms in developing economies contribute substantially more to aggregate in-
come than to employment. We refer to this divergence or gap between their income and
employment shares as jobless modernity. Figure 1 documents this pattern: In eleven Latin
American economies, firms with at least ten workers, our empirical definition of mod-
ern firms, generate 47% of labor earnings but account for only 36% of employmen’c.1 By
comparison, the corresponding shares across thirteen high-income economies are nearly
identical, at 76% and 74%. Jobless modernity has a distributional counterpart: because
modern jobs are typically higher paying, access to modernity shapes the earnings dis-
tribution. In Latin America, the share of workers employed by modern firms goes from
only 4% in the bottom earnings decile to 56% in the top decile (Figure 2). In high-income
economies, the corresponding shares are 55% and 77%.

Figure 1: Modern Firms: Share of in Labor Earnings and Jobs
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Notes: Modern firms are defined as those with >10 workers. Latin America: Argentina, Bolivia, Brazil, Chile, Colombia,
Costa Rica, Dominican Republic, Mexico, Paraguay, Peru, and Uruguay. High-income: countries with per capita income
of > 40K US dollars in 2024 present: Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg,
Malta, Sweden, Switzerland, and United States. Source: Own calculations using household or employment survey data.

The gap captures a central tension for emerging economies: production may shift toward
larger, more productive firms without a corresponding transformation of employment.
One interpretation of this phenomenon is that developing economies have simply not
modernized enough and that employment will eventually follow as modern produc-
tion expands. Yet the same aggregate gap can arise from fundamentally different forces,
some of which may be particularly prevalent in developing economies. Modern firms
may adopt capital- or input-intensive technologies that generate substantial value added
with little labor; limited worker capabilities may restrict access to modern jobs; scarce

To distinguish formal from informal and modern from traditional firms, the 10-employee threshold is
frequently used, partly because of data availability, (Schwartzman, 2025; Hsieh and Klenow, 2009; Hsieh
and Olken, 2014)



Figure 2: Individual Earnings across Firm Size

Latin America High-income

55
65

70
7276 78 79 79 so 77

% of all workers

Individual earnings decile

B <10 workers >10 workers

Notes: Modern firms are defined as those with >10 workers. Latin America: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica,
Dominican Republic, Mexico, Paraguay, Peru, and Uruguay. High-income: countries with per capita income of at least 40K US
dollars in 2024 present in the database: Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg, Malta,
Sweden, Switzerland, and United States. Source: Own calculations using household or employment survey data.

entrepreneurial or managerial capabilities may constrain firm creation and growth; and
demand for traditional goods or preferences for self-employment may sustain traditional
activity. Distortions to the efficient allocation of productive resources across producers
turther are prevalent in developing economies (Restuccia and Rogerson, 2008; Hsieh and
Klenow, 2009). Distortions to relative firm size may bias growth against job creation,
particularly when regulations impose employment costs or distort technology adoption.

Disentangling these forces requires more than aggregate measures of productivity, em-
ployment, or factor shares. First, size-distortions whether operating through labor or
other margins, vary with firm productivity. Second, distortions differ both between mod-
ern, usually formal, firms and traditional producers and across firms within the modern
sector. Third, factor intensity in the production function cannot be identified from aggre-
gate variables in the presence of distortions. Identifying these margins therefore requires
microdata on both modern firms and traditional, typically informal, producers.

To address these challenges, we first develop and estimate a general-equilibrium model
of occupational choice that captures the duality of production, in which productive mod-
ern firms coexist with minimume-scale, frequently informal businesses operating tradi-
tional technologies (Lewis, 1954; Harris and Todaro, 1970; Tybout, 2000; Engbom et al.,
2025). In the model, heterogeneous individuals choose among traditional self- employ-
ment, modern wage work, and modern entrepreneurship. Modern firms hire labor and
combine it with capital and intermediate inputs, whereas traditional producers rely on
their own productive capabilitie. Modern firms also face a minimum-earnings require-
ment and firm-specific distortions to labor, capital, and revenue, from which traditional
producers are exempt. The model jointly determines entry into modern entrepreneur-



ship, firm scale, labor demand, occupational selection, wages, and the allocation of in-
come across occupations. It therefore links firm-level distortions to both the scale of
modern production and workers” access to modern jobs. Counterfactuals that remove
each distortion separately distinguish barriers to modern production from barriers to
modern employment.

The model is informed by fifty years rich of Colombian household, employment, and
tirm census microdata from 1971 to 2019, covering private-sector firms and workers in
formal and informal activities. Through the lens of the model, this information allows us
to recover the distribution of productive capabilities across workers in the modern seg-
ment. Modern firms’” prices and output and input quantities data allow estimating pro-
duction technologies and demand jointly and recover firm-specific revenue and capital
wedges. The data also report mandatory non-salary labor costs separately from wages,
allowing us to measure heterogeneous labor distortions directly. Coverage of both mod-
ern and traditional producers identifies occupational selection across the two production
modes, while the historical span permits comparable decompositions in 1971 and 2019.
The data’s historical span allows us to conduct comparable decompositions at the two
ends of a 50-year period.

Four main findings emerge. First, distortions account for a substantial share of jobless
modernity. In 2019, the model-implied gap between the employment and total income
shares of modern production is -51 percentage points (-20 between employment and la-
bor earnings, close to the data). Removing distortions reduces it to 31 percentage points,
implying that distortions account for approximately 40 percent of the observed gap.
Across the periods we study, their contribution ranges from 40 to 60 percent. Barriers
that keep highly productive firms from expanding employment thus explain a substan-
tial fraction of the gap.

Second, the barriers to modern employment differ from those to modern production.
Labor distortions account for approximately 70 percent of the distortion-induced com-
ponent of jobless modernity. Non-labor distortions operate primarily through firm scale
and the income generated by modern production. Non-salary labor costs have a simi-
lar effect, but also increase the cost of labor vs. other factors and exacerbates the effects
of the minimum earnings constraint, which resticts low productivity workers” access to
modern wage employment. Not all reforms that raise modern are equally effective to
produce an expansion of modern employment.

Third, distortions have important distributional consequences. Removing them raises
real earnings in every occupation, increases the labor share, and reduces overall earn-
ings inequality. These effects arise in part as workers move from traditional activities
into higher-paying modern jobs. Broader entry into modern employment changes the
composition of modern workers, while the removal of firm-level wedges raises modern



sector wages. The aggregate gap between modern income and employment is therefore
closely connected to the allocation of workers across occupations and the distribution of
earnings.

Finally, jobless modernity has persisted despite substantial economic change. Between
1971 and 2019, the employment share of modern firms in Colombia increased by approx-
imately 10 percentage points. Their income share, however, increased by slightly more,
leaving the jobless-modernity gap broadly unchanged—47 percentage points in 1971 and
51 percentage points in 2019. The counterfactual decomposition shows that technical
change and human capital improvements between the two periods fully explain the in-
crease in the scale of the modern segment, leaving the gap between its employment and
income contribution unchanged. Correspondingly, there is little change in the gap in-
duced by changes in distortions. Even though Colombia went through non-trivial re-
forms over the period, the barriers to modern job creation remained consequential.

To summarize, a central insight is that the barriers to modern production need not be the
same as those to modern employment: revenue and capital distortions primarily affect
tirm scale and modern income, whereas labor distortions operate mainly through firms’
demand for workers and occupational selection, shaping who gains access to modern
wage employment. Reforms may therefore raise aggregate income and modern produc-
tion without proportionately broadening access to modern jobs.

We argue that these findings are relevant beyond Colombia, particularly for Latin Amer-
ica and potentially for other emerging and developing economies.? They identify a path
in which the modernization of production proceeds without the broad incorporation of
workers into modern employment. Modern technologies diffuse, capabilities accumu-
late, and productive firms generate a growing share of aggregate income, yet modern
firms do not absorb a broad segment of the labor force because of persistent distortions.

Jobless modernity is therefore not simply a symptom of insufficient modernization that
naturally disappears as development proceeds: it can persist because the forces gov-
erning modern production and modern employment operate through different margins.
Because the gains from modernization remain concentrated among the relatively small
group of workers and entrepreneurs connected to modern production, this weakens a
central channel through which development has historically broadened economic op-
portunity: the expansion of stable, higher-paying employment and the emergence of a
broad middle class.

Related Literature. First, we study and document a largely overlooked dimension of
the role of mdoern firms in developing economies: they employ relatively few workers

2For example, India exhibits a similar gap of approximately 10 percentage points.



given the income they generate. A strand of the literature primarily asks why, on aver-
age, productive firms fail to attain the scale observed in richer economies (Tybout, 2000;
Poschke, 2018; Hopenhayn, 2016; Hsieh and Klenow, 2014; Bento and Restuccia, 2017,
2021; Akcigit et al., 2021; Eslava et al., 2023; Eslava, 2026). We instead ask why mod-
ern firms’ contributions to income and employment diverge, and why this divergence
persists even as modern production expands. By making this gap the central object of
analysis, we show that the expansion of modern production and the incorporation of
workers into modern employment are governed by distinct forces, with different im-
plications for aggregate income, the labor share, and earnings inequality. Our analysis
shows that reforms with have similar implications for firm scale may operate differently
on firms’ labor demand and workers” occupational choices.

A closely related literature examines the effects of distortions to efficient allocation across
heterogeneous firms on the size distribution of firms and aggregate efficiency and in-
come in developing economies (Restuccia and Rogerson, 2008; Hsieh and Klenow, 2009;
Alfaro et al., 2009; Midrigan and Xu, 2014). Distortions are estimated as wedges be-
tween the data and structural modelling of optimal size, We identify which distortions
restrict modern production and which prevent its expansion from translating into mod-
ern employment. Separating labor distortions from revenue and capital distortions re-
veals that the former operate principally through labor demand and occupational se-
lection, whereas the latter principally through firm scale and aggregate income. We
separate these mechanisms by combining directly measured regulatory costs, including
mandatory employer contributions and minimum-earnings constraints, with remaining
estimated revenue and capital wedges.

The analysis therefore extends the misallocation literature to study which distortions
prevent increases in modern production from translating into broader access to modern
jobs, complementing recent efforts to identify the institutional sources and incidence of
firm-level distortions (Atkin et al., 2025; Restuccia, 2025; Garicano et al., 2016). Unlike
most of the misallocation literature moreover, our analysis uses data on both formal and
informal producers and takes into account the differential bite of regulation-born distor-
tions on the two groups.® In so doing, we build upon literature bridging the gap from
micro to macro approaches to understanding the economy.* We push this attempt to a
full coverage of the economy in countries characterized by high informality and presence
of traditional producers.

Third, we contribute to research connecting firm organization to the distribution of earn-

3D’Erasmo and Moscoso Boedo (2012) also consider informality and costs specific to formality in the
context of a quantitative model with misallocation, and seek to match aggregate data on the prevalence
of informality. We embed this approach in the context of occupational choice, informed with the full
distribution of workers’ earnings in formal vs. informal jobs.

4Buera et al. (2021); Buera and Moll (2015); Mestieri et al. (2017)



ings. A large literature shows that employer characteristics contribute to wage differ-
ences across workers: larger firms pay higher wages, worker and firm effects jointly
shape earnings, and the sorting of workers across firms accounts for an important share
of inequality (Brown and Medoff, 1989; Abowd et al., 1999; Card et al., 2013; Song et al.,
2019). Related work connects firm heterogeneity and the reallocation of economic activ-
ity across firms to wage inequality and the aggregate labor share (Helpman et al., 2017;
Autor et al., 2020). In developing economies, workers who are self-employed or work at
micro-establishments earn substantially less (Eslava et al., 2026); morevoer, this type of
work tends to be an absorbing state, especially among workers with few years of educa-
tion (de Mel et al. (2008); Donovan et al. (2023). We identify a distinct mechanism oper-
ating through access to modern employment. Distortions affect whether workers remain
in traditional activities or enter higher-paying modern jobs, thereby linking changes in
tirm organization to the labor share and earnings inequality through both occupational
allocation and relative earnings.

Fourth, our analysis relates to the literature on dual economies, informality, and occu-
pational allocation. The coexistence of productive modern firms and a large traditional
sector has been central to development economics since Lewis (1954) and Harris and To-
daro (1970). Subsequent work studies informality as a competitive fringe, an alternative
for lower-productivity workers, or an equilibrium response to regulation and enforce-
ment (Rauch, 1991; La Porta and Shleifer, 2014; Ulyssea, 2018; Dix-Carneiro et al., 2021).
Our framework emphasizes self-employment and informal work in the traditional sec-
tor as the occupational margin that absorbs workers who do not enter modern wage
employment. Because the distortions we study apply to modern firms but largely spare
traditional producers, they affect not only the allocation of resources across firms but also
the allocation of workers across occupations. Unlike work that takes formal-informal
sorting as the principal outcome, we use this margin to explain the divergence between
modern income and modern employment and its consequences for the labor share and
earnings inequality.

Finally, we rely on empirical work that uses firm-level prices and quantities to distin-
guish efficiency from demand/quality /appeal and other determinants of firm size (Fos-
ter et al., 2008; De Loecker et al., 2016; Hottman et al., 2016). We extend this work to link
it to occupational choice. Because product differentiation is a differentiating character-
istic of modern production technologies, the demand/efficiency distinction allows us to
identify the distribution of entrepreneurial talent. We build most directly on Eslava et al.
(2023), who decompose differences in plant size and growth into productivity, demand,
and wedges. We extend this approach in other two directions.

First, we combine firm data with household microdata covering the entire economy, in-
cluding self-employment and small traditional producers, to jointly characterize the en-



tire distribution of worker and entrepreneurial capabilities and occupational selection.
Second, we use firms’ reported non-salary labor costs to distinguish this margin of dis-
tortion from residual revenue and capital wedges, permitting us to identify the distor-
tions governing employment separately from those governing production. Third, we
implement the analysis at two points nearly five decades apart. This allows us to esti-
mate (potentially labor-biased) technological changes over this long period, as well as
changes in the distributions of human capital and distortions over this long period. The
distincition determines whether the forces separating modern production from modern
employment recede with development. These extensions connect the decomposition of
tirm size to the allocation of workers across occupations and, ultimately, to aggregate
income, the labor share, and earnings inequality.

The remainder of the paper is organized as follows. Section 2 develops the model of
occupational choice with dual production and characterizes its main mechanisms. Sec-
tion 3 describes the historical microdata, estimation, and model quantification. Sec-
tion 4 presents the counterfactual policy experiments, decomposes the sources of jobless
modernity in 2019, and compares their roles in 2019 and 1971. The last section concludes.

2 An Occupational Choice Model with Dual Production

To study how jobless modernity arises in equilibrium, we develop a general-equilibrium
model of occupational choice with traditional and modern production. Traditional pro-
ducers are self-employed, use only their own productive ability, and face no production
distortions. Modern entrepreneurs combine hired labor, capital, and intermediate in-
puts, but face firm-level distortions. Heterogeneous agents choose among traditional
self-employment, wage work in a modern firm, and modern entrepreneurship. The in-
teraction of occupational choice, firm heterogeneity, and distortions determines both the
scale of modern production and the extent to which it creates modern jobs.

2.1 Production Technologies

Modern production is organized by entrepreneurs. Each modern entrepreneur operates
one firm that produces one differentiated variety. Let M denote the endogenous set of
modern entrepreneurs. Because each entrepreneur operates one firm and produces one
variety, M also indexes modern firms and varieties. A modern firm i € M hires labor,
rents capital, and purchases intermediate inputs, producing according to

qi = all'k m]", oyt m =1, M)



where [; denotes labor measured in efficiency units, k; denotes capital, and m; denotes
intermediate inputs.’ The entrepreneur’s productive ability a; shifts the productivity of
the modern technology. These firms, unlike traditional producers, can expand beyond
the entrepreneur’s own labor by hiring workers and combining multiple factors of pro-
duction.

Modern firms produce differentiated varieties under monopolistic competition and sell
their output to a competitive aggregator. The aggregator combines these varieties into a
modern composite that households consume and modern firms use as an intermediate
input. We denote the price of this composite by Py;. Firm i faces the inverse demand
schedule p; = p;(qi;d;), where d; captures the appeal of its variety and raises demand at
a given price. The firm also faces wedges on revenue, labor, and capital. These wedges
may be positive or negative, so they can act as taxes or subsidies. We collect them in

ri= (7). @
In both the model and its empirical counterpart, the wedges depend on the firm’s at-

tributes (a;, d;).

Given factor prices and the demand schedule for its variety, a modern firm chooses labor,
capital, and intermediate inputs to maximize

7, = max < (1 — ) pi(gi;d)gi — (14 THwl; — (1 + T)rk; — Pym; b, 3)
{Q=F)piada— 1+ ;

likim;
subject to equation (1). The revenue wedge changes the return to sales, while the labor

and capital wedges change the effective prices of the corresponding inputs.

Traditional production is carried out by self-employed individuals. Because they use
only their own productive ability, agent i’s output is

g = aj. 4)

Traditional output is homogeneous and used only for final consumption. Traditional
producers do not hire workers, use capital or intermediate inputs, or face the distortions
applied to modern firms.

5We assume constant returns to scale because we cannot reject them in the estimation.



2.2 Endowments and Individual Attributes

The economy contains a unit mass of heterogeneous agents. Each agent is endowed with
one unit of time, which is supplied inelastically to a single occupation, and draws an
attribute vector (a;,d;, s;) from the joint distribution F(a,d,s). Agents observe all three
attributes before choosing an occupation.

The first attribute, 4;, is productive ability. A wage worker supplies 4; efficiency units
of labor to a modern firm. A self-employed producer generates a; units of traditional
output. For a modern entrepreneur, 4; raises firm productivity in equation (1). Ability
therefore affects returns in all three occupations, though its effect depends on the occu-
pation selected.

The second attribute, d;, captures the entrepreneur’s ability to create demand for the
firm’s differentiated variety.® It matters only when the agent becomes an entrepreneur.
A higher d; shifts demand outward and raises the return to modern entrepreneurship.
Entrepreneurial success therefore depends on production efficiency, captured by a4;, and
demand appeal, captured by d;.

The third attribute, s; > 0, captures an idiosyncratic amenity or cost of self-employment.
The normalization s; = 1 represents neither an amenity nor a cost. Values above one
increase the occupational value of self-employment, while values below one reduce it.
The shifter affects occupational choice but not traditional output.

2.3 Occupational Choice

Each agent chooses one of three mutually exclusive occupations: traditional self- em-
ployment, wage work in a modern firm, or modern entrepreneurship. Traditional self-
employment generates income 4; and occupational value s;a;. A wage worker supplies
a; efficiency units of labor and earns wa;. A modern entrepreneur receives maximized
profits 77; from the firm problem in equation (3).

Access to modern wage employment is subject to a minimum-earnings requirement. An
agent is eligible only if:

. €mi
Wa; > emin, or equivalently  4; > apmin = I;m. (5)

Here epn is the minimum earnings a modern employer must pay. Agents below the
ability cutoff ann cannot be hired by modern firms.

®Demand appeal captures product attributes such as quality and consumer awareness that raise sales
at a given price.



Figure 3: Occupational Sorting along Productive Ability, a;, Case s; < 1.
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Let ViT, VZ.W, and ViE denote the values of traditional self-employment, modern wage
employment, and modern entrepreneurship. These values are:

wa;, ifa; > amin,
Vi=sm, V=" T Ve (6)
—0, lf ai < amin/
Agent i chooses:
, T W {/E
OZEargmax{Vi,Vi , Vi } (7)

Assigning —oco to wage work below apin embeds the eligibility restriction directly in
occupational choice.

Figure 3 illustrates occupational selection as productive ability varies, holding d;, s;,
prices, and wedges fixed. Traditional self-employment and potential wage earnings are
linear in ability. For a; < amin, modern wage work is infeasible. In the configuration
shown, wage employment becomes optimal once the ability cutoff is reached and re-
mains optimal at intermediate levels of ability. At sufficiently high a;, entrepreneurial
profits exceed wage earnings, and the agent operates a modern firm. We turn to discuss
occupational choice in more detail in Section 2.6.2.
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2.4 Preferences and Demand

Consumers value the modern composite and the homogeneous traditional good. Ag-
gregate consumption combines the amount of the modern composite used for final con-
sumption, Cy, and traditional consumption, Ct, according to

_ /(p—1
= [prcl ™0 1 (1 gyt /e /0], ®)

The elasticity of substitution between the modern and traditional goods exceeds one,
p>1,and ¢pr € (0,1).

A competitive aggregator purchases x; units of each modern variety i € M and produces
the modern composite according to:

o/(c—1)
Qm = ( /.., d?”x?‘””di) , ©)

where x; denotes the total amount of variety i absorbed by the aggregator. The elasticity
of substitution across modern varieties is c. We assume ¢ > p > 1, so modern varieties
are more substitutable with one another than the modern and traditional goods are with
each other.

The aggregator operates under perfect competition. Cost minimization gives the price

index:
1/(1-0)
Py = ( / dm}“’di) . (10)
ieM

and demand for each variety:

Pi
(1) "o m

The modern composite has two uses. Households consume Cj;, while modern firms use
Y = f] c 0 Mjdj as an intermediate input. Market clearing requires Qum = Cp + Yo
The same price Py applies to both uses.

Let E denote aggregate nominal expenditure and P the corresponding consumption price
index. With the price of the traditional good normalized to one,

]1/(10).

= [¢uPy "+ (1— pu) (12)

In equilibrium, q; = x;. The demand for each variety therefore implies the inverse de-

11



mand schedule:
1 Qm\ "’ 1/0 41 1
p,:pM¢/”(7r) = D}d/7q 7, Dy = P§Qum. (13)
1

The shifter Dy, captures total demand for modern varieties from final and intermediate
users.

2.5 Equilibrium

We now close the model. Given the joint distribution F(a,d,s) and the schedule of
tirm-level wedges I';, equilibrium prices determine demand, firm decisions, and occu-
pational sorting. Let 7, W, and M denote the sets of agents who choose traditional
self-employment, modern wage work, and modern entrepreneurship, respectively.

T={i:0,=T}, W={i:o; =W}, M= {i:0;=E}. (14)

These sets are endogenous because the occupational values in equation (7) depend on
the wage, demand for modern goods, and entrepreneurial profits. They determine the
mass and composition of traditional producers, modern workers, and modern firms.

Households choose consumption to maximize equation (8) subject to their budget con-
straint and choose occupations according to equation (7). The competitive aggregator
minimizes the cost of producing the modern composite, and modern firms solve equa-
tion (3). We normalize the price of the traditional good to one.

Goods markets clear when g; = x; foreveryi € M, Qp = Cpr+ Yy, and Cr = fieTai di.

The market for efficiency units of labor clears when:

/ mm:/ I, di. (15)
iew ieM

Capital services are available at the rental rate r, and aggregate capital employed satisfies:

K= k;di. (16)
ieM
Capital ownership is common to all agents and therefore does not affect occupational
choice.

Net revenues from the three wedges are rebated to households through the lump-sum

12



transfer T. The government budget satisfies:

T = [TiRpiqi + Tl-lwli + Tikrki] di. (17)
ieEM

Household demand follows from utility maximization subject to the aggregate budget

constraint. Aggregate expenditure satisfies

E=w Ilidi-i- ﬂidi-F Elidi+TK+T. (18)
iew ieM i€T
Income consists of wage earnings, entrepreneurial profits, income from traditional pro-
duction, capital income, and government transfers.

Equilibrium Definition. Given the joint distribution F (a,d,s), the minimum-earnings
requirement emin, and a schedule of firm-level wedges {T’;}c|o,1), a competitive equilib-
rium consists of prices, consumption allocations, aggregator and firm decisions, occupa-
tional choices, aggregate capital, and transfers such that households, the modern aggre-
gator, and firms optimize, occupational choices satisfy equations (5) and (7), goods and
factor markets clear, and the government and aggregate household budget constraints
hold.

Preferences and the set of active modern firms determine demand for modern goods.
Demand, firm attributes, and wedges determine each firm’s scale, input choices, and
profits. Profits and the wage shape occupational choices, which determine the mass of
modern entrepreneurs, the supply of labor to modern firms, and traditional output. The
model therefore jointly determines how much income modern firms generate and how
many workers they employ.

2.6 Equilibrium Characterization and Model Mechanisms

This section uses the model to characterize jobless modernity and the mechanisms through
which distortions shape it. We first examine occupational selection, then separate the
minimum-earnings requirement, which restricts access to modern wage work, from firm-
level wedges that reduce labor demand and firm scale. Finally, we trace these mecha-
nisms into the earnings gap between modern workers and the self-employed and into
inequality across percentiles of the earnings distribution.

13



2.6.1 Jobless Modernity through the Lens of the Model

Modern occupational income and employment. We use the equilibrium allocation to
construct the model counterpart of jobless modernity. Let,

nTz/m, nWE/dL nEE/di
T w M

denote the masses of traditional self-employed workers, modern wage workers, and
modern entrepreneurs. Because the economy contains a unit mass of agents,

nr+nw+ng=1.

Modern employment includes wage workers employed by modern firms and the en-
trepreneurs who operate those firms. Its share of total employment is therefore,

S% = nw + ng. (19)

Define occupational income generated in each activity as:

ﬁz/mﬁ mgw/mﬁ mz/rmi
T w M

Modern occupational income is Y)s = Yy + Yg, and its share of total occupational income

is:
Y Ym

= — . 20
M YT+ Yum ( )

This measure matches the occupational earnings object used in the quantitative analy-
sis. It excludes capital income and lump-sum transfers. Entrepreneurial profits are the
occupational earnings of modern entrepreneurs.

We define the jobless-modernity gap as:
J =Sy~ Si- (21)

A positive value of J means that modern activities account for a larger share of occupa-
tional income than of employment.

The equilibrium also determines the distribution of individual earnings. Excluding cap-

14



ital income and lump-sum transfers, realized occupational earnings are:

ai, = T,
Yi =  wa;, ie W, (22)
7'(((11', d,-,l"i), ie M.
The self-employment shifter s; does not enter equation (22). It affects the value of self-

employment and hence occupational choice, but not the income generated by traditional
production. Real earnings are given by y;/P.

The gap therefore captures the extent to which modern production generates income
without incorporating a commensurate share of the workforce. The jobless-modernity
gap has a direct interpretation in terms of average occupational income. Let:

HMESAN/I, Ym=—, yTE

denote the modern employment share and average occupational income in modern and
traditional activities.

Lemma 1 (The jobless-modernity gap) The jobless-modernity gap satisfies:

_ nm(1—nm)(Fm — J1)
S i+ (L= )i )

Consequently, J > 0 if and only if ijpr > §r.

The proof follows from: using

gy _ nMym

— and SN — 11,
npmym + (1 —np)ir M M

We obtain equation (23) by subtracting S} from SY;. To characterize the magnitude of
the gap, define

R =22

yr

This ratio compares average realized occupational income across all agents in modern
and traditional activities. We now can characterize when the jobless modernity gap be-
comes largest.

Corollary 1 (When Jobless Modernity is Largest) The gap can be written as:

nM(l — i’lM)(R — 1)

J = 14+npm(R—-1)

(24)
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For a given nyy, the gap increases strictly with R. For a given R > 1, the gap is hump-shaped in
np and reaches its maximum at:

ny =

A large gap therefore requires a sizable difference in average occupational income to-
gether with an incomplete transition into modern employment. A decline in modern
employment does not mechanically increase the gap. It does so only when the economy
begins above 1},

Empirical interpretation. The income and employment shares jointly determine R. Re-
arranging equation (24) gives:

R — SX/I 1—1’1M

= 25
1—5}\//I nmpm ( )

The household-survey evidence in the next section provides an empirical analogue based
on labor earnings.” In Colombia around 1970, firms with at least ten workers accounted
for 43 percent of labor earnings but only 25 percent of employment. Average labor earn-
ings per person were therefore 2.26 times higher in modern than in traditional activities.
The corresponding ratio was 1.87 in Colombia in 2019 and 1.13 in the United States.

The corresponding values of 1}, are 40 percent around 1970 and 42 percent in 2019, above
Colombia’s observed employment shares of 25 and 33 percent. Colombia therefore lies
below 7}, in both periods. Over this range, an expansion of modern employment can
initially widen the gap if R remains unchanged. The persistence of a large Colombian
gap reflects both limited modern employment and a substantial difference in average
earnings across activities. The United States combines broad modern employment with
near parity in average earnings across the two groups, producing a small gap.

2.6.2 Selection Across Occupations

Occupational selection depends on how productive ability a; affects the three occupa-
tional values and on how s; and d; shift their relative positions. Figure 3 introduced the
case s; < w, which is reproduced in Panel A of Figure 4. Figure 4 extends that analysis to
other values of s;. Figures 5 and 6 then introduce variation in entrepreneurial capability
d;. Prices, aggregate demand, and firm-level wedges are held fixed throughout to isolate

Figure 7 uses labor earnings from household surveys. The quantitative measure used in Section 3 also
includes entrepreneurial profits.

16



Figure 4: Occupational Choice for Different Self-Employment Values
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occupational selection.

Panel A of Figure 4 reproduces the case discussed in Figure 3. Below apin, modern wage
employment is infeasible and the agent selects traditional self-employment. Once wage
work becomes feasible, it dominates traditional self-employment because w > s;. At
sufficiently high ability, the return to entrepreneurship overtakes the two linear occupa-
tional values. Panel B considers s; = w. Traditional self-employment and wage work
then provide the same occupational value whenever wage work is feasible. Panel C
considers s; > w. Traditional self-employment dominates wage work, so modern em-
ployment can be feasible without being selected. Only sufficiently high-ability agents
enter modern entrepreneurship.

Figure 5: Occupational Choice in (a;,d;) Space
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Figure 5 represents the same three cases in (a;, d;) space. A higher d; raises entrepreneurial
profits and reduces the level of productive ability required to operate a modern firm.
When s; < w, modern wage employment occupies the region above the minimum-

earnings cutoff and below the entrepreneurship boundary. When s; = w, wage work

17



Figure 6: Entrepreneurial Capability and Occupational Choice
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and traditional self-employment provide the same value in this region. When s; > w,
traditional self-employment dominates wage work wherever entrepreneurship is not se-
lected.

Figure 6 isolates the role of entrepreneurial capability in the occupational-value diagram.
A higher d; shifts the entrepreneurial-profit schedule upward without changing the value
of wage work, the value of self-employment, or the minimum-earnings cutoff. It there-
fore lowers the ability threshold for entrepreneurship and reallocates some agents from
modern wage work into modern firm ownership. Entrepreneurial capability changes the
composition of modern employment without directly changing access to wage work.

2.6.3 Labor and Non-Labor Distortions

The model distinguishes barriers to modern production from barriers to modern employ-
ment. All firm-level wedges can reduce entrepreneurial returns and firm scale. Labor-
market distortions have additional effects on employment. The minimum-earnings re-
quirement changes who can enter modern wage work, while the labor wedge changes
how much labor modern firms demand.

To make these channels precise, define 4 = ¢/(0 — 1) and the common pre-distortion

unit-cost index v Tk v
P m
K:<ﬂ) (L) <_M> . (26)
Y1 Tk Ym

177 denote firm capability. Under monopolistic competition with constant

i

Let x; = a;d
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markups, entrepreneurial profits can be written as

oc—1
(1 1) D Xi (1 - TiR)U/(U_l) (27)
m=(1-~= — :
i M UK (1—|—Tl.l)’)’l(1—|—1'lk)')’k
eri)

Equation (27) displays the common scale channel. Holding aggregate demand and prices
tixed, a more adverse realization of any component of I'; lowers profits. It shifts the
entrepreneurial-value schedule downward, discourages entry into modern entrepreneur-
ship, and compresses the scale of firms that continue to operate.

The labor wedge has an additional effect on employment. The first-order condition for
labor implies
2 R

i yw(1+Til)( i )pidi (28)
Thus, Til lowers labor demand conditional on the firm’s net revenue and also reduces
firm scale through Q(T;). It raises the cost of labor relative to other inputs. Revenue and
capital wedges affect modern employment through firm entry, scale, and input choices,
but do not directly determine which workers are eligible for modern wage employment.

The minimum-earnings requirement operates on this eligibility margin. As equation (5)
shows, an agent can become a modern wage worker only if 4; > amin = emin/w. Unlike
the firm-level wedges, emin does not enter a firm’s input demand conditional on prices.
It changes occupational selection by excluding workers below the threshold from mod-
ern wage employment. A tighter threshold can therefore raise average earnings among
modern wage workers through selection even as it reduces the number of modern jobs.

This distinction maps into our empirical strategy. The two labor distortions have direct
empirical counterparts. The effective minimum-earnings threshold is disciplined by its
position in the observed earnings distribution and by occupational allocation. We mea-
sure T/ from mandatory non-salary labor costs reported separately from wage payments.
By contrast, TZ-R and Tik are recovered from firm behavior as residual revenue and capital
wedges. The model therefore distinguishes empirically grounded labor-market barriers
from other forces that compress modern firm size.

The distinction also clarifies why reforms that generate similar increases in modern pro-
duction need not create the same number of modern jobs. Reducing adverse non-labor
wedges expands firm scale and modern income. Relaxing the minimum-earnings re-
quirement broadens access to modern wage work, while reducing 7/ raises firms’ de-
mand for labor and reduces their incentive to substitute away from it. Once wages,
prices, and entry adjust jointly, the quantitative strength of these channels is determined
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by the estimated model.

2.6.4 Effects on Income Distribution

The jobless-modernity gap has a distributional interpretation, but it is not itself an in-
equality index. It depends on average income in modern and traditional activities and
on the share of agents in each group. It does not describe how earnings are distributed
within and across occupations. Section 4 therefore focuses on two related distributional
objects: the ratio of average earnings between modern wage workers and the self-employed,
and earnings ratios across percentiles of the overall distribution.

The worker to self-employed earnings ratio has an exact decomposition in the model.
Let awy and ar denote average ability among modern wage workers and traditional self-
employed workers. Since the former earn wa; and the latter earn a;, their average earn-
ings satisty
a
= w W (29)
price effect N
selection effect

S

The price effect captures the return to an efficiency unit of labor in modern firms. The se-
lection effect captures differences in average ability induced by occupational sorting. The
minimum-earnings requirement acts directly on the second term by preventing agents
with a; < amin from becoming modern wage workers. Firm-level wedges act on the first
term through labor demand and the equilibrium wage. They also affect selection indi-
rectly because amin = emin/w. Section 4 uses equation (29) to separate changes in relative
earnings caused by the wage from those caused by the composition of the two groups.

Relaxing the minimum-earnings requirement allows some agents close to the threshold
to move from traditional self-employment into modern wage work. When modern wage
employment pays more than traditional production for these entrants, their earnings
rise. At the same time, average earnings among modern workers can fall because the
new workers have lower ability than incumbent modern workers. Broader access to
better-paying jobs can therefore reduce the modern-worker to self-employed earnings
ratio. This mechanism connects the model to the strong earnings gradient in access to
modern jobs documented in Figure 2.

The percentile ratios in Section 4 show where these changes occur in the earnings distri-
bution. The ratios epsg/epps and epsg/ep1p measure dispersion below the median, where
exclusion from modern wage work is most relevant. The ratio epgy/epsy measures dis-
persion above the median, while epgs/epg captures the distance across the tails. These
ratios do not admit the exact multiplicative decomposition in equation (29), but they are
governed by the same price and selection channels.
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When the minimum-earnings requirement leaves lower-ability agents in traditional self-
employment, it can keep the lower percentiles of the earnings distribution low and in-
crease ratios that compare them with the median. Relaxing the requirement can raise
those lower percentiles as new workers enter modern employment, compressing the
lower half of the distribution even when average earnings among modern workers de-
cline through composition. Changes in w instead rescale modern-worker earnings rela-
tive to self-employment. They can shift the median and upper percentiles and can also
change the ranking of agents across occupations.

Distortions therefore generate two opposing effects. Exclusion can raise the selection
component of the modern-worker to self-employed earnings ratio and widen percentile
gaps. Wage compression lowers modern-worker earnings relative to self-employment
and partly offsets that effect. The counterfactual decomposition in Section 4 holds either
occupational allocation or the wage fixed to distinguish the two forces. In the estimated
model, the exclusion effect dominates for both the modern-worker to self-employed
earnings ratio and the percentile ratios. Removing distortions consequently lowers these
measures even though the equilibrium wage rises.

The theory alone does not determine which force dominates. A lower T/ raises labor

demand directly, while lower revenue and capital wedges raise it through firm scale and
input choices. All three can change w, occupational sorting, and hence the two sets of
distributional measures. The aggregate price index does not introduce a separate channel
here because the common deflator P cancels from average-earnings and percentile ratios.
Section 4 quantifies whether selection or prices dominate and identifies the part of the
earnings distribution in which each reform has its largest effect.

3 Model quantification

Our quantification assigns (a,d, s, T) draws to each individual in our population of work-
ers. We then compute the occupational choice for each agent conditional on the individ-
ual’s draws and parameters specific to the context of our data. To solve the general
equilibirum, we conjecture values for the aggregate demand shifter D,,, the price of the
intermediates, and the wage in the modern manufacturing labor market w and compute
a tatonnement process until we find market clearance. The remaining of the section ex-
plains the model parameterization.

We begin by presenting the data and follow with the four steps in which our quan-
tification proceeds. First, we use the Household Surveys together with model insights
to obstain the distribution of 4 modern and traditional sector workers (i.e. excluding
modern entrepreneurs). Second, we estimate the modern firm’s technology and demand
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system using establishment-level manufacturing data. Third, we use the resulting firm-
level residuals to recover the joint distribution of entrepreneurial ability, product appeal,
and distortions in the modern sector. Fourth, we calibrate the remaining preference,
traditional-sector, and occupational-choice parameters to match moments from 1970s
Colombia. This structure makes transparent which objects are estimated directly from
the data and which are pinned down in equilibrium.

3.1 Historical Micro Data

We combine two complementary sources produced by DANE. Household Surveys are
representative of the universe of the working population. They provide individual-level
information on occupation, sector, firm size, and labor income, and the size of establish-
ment where the person works. We use the 1971 and 2019 waves of the survey. These
data allow us to measure the employment and labor earnings shares of modern versus
traditional production and to recover the earnings distributions relevant for workers and
the self-employed.

Households survey data show that Colombia’s modern exhibits a pattern of jobless moder-
nity similar to what we previously documented for its regional neighbors, persistent
since at least 1971 (Figure 7). The Figure also provides contrast with the United States,
for which there is comparable information for the (end of the) 1970s, although going
back to that time in the US the only available establishment size threshold is 25 employ-
ees. The figure thus shows comparisons using both thresholds to define modernity, for
the years in which each is available. Under both definitions and for both periods, Colom-
bia’s modern firms represent a much smaller share of employment than labor earnings,
while the same does not hold for the US.

Business with 10+ workers Business with 25+ workers
share in total jobs and total labor earnings share in total jobs and total labor eamings

1.04 104

0.80
0.8 o 0.73 0.71

066 (o
0.6 0.6
0.43 048 0.44

0.4+ 0.33 0.4+ 0.37
0.25

0.2+ 024 0.20

0.0 0.0
Colombia 1970 Colombia 2019 US 2019 Colombia 1970 Colombia 2019 US 1979 US 2019

I Labor earnings Jobs I Labor earnings Jobs

lations using household survey data. ‘Source: Own calculations using household survey data.

Figure 7

We complement this information with detailed microdata on modern firms. The Annual
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Manufacturing Survey covers the universe of establishments with at least ten employees
and reports revenue, payroll, capital, material inputs, and product-level information for
both outputs and mateial inputs. For each of them, there are separate reports of value
and quantity, so that average prices can also be obtained. It is this richness that allows us
to estimate both production technology (the y parameters, and elasticities of substitution
across modern products, o). We have access to data going back to 1974. The richness and
wide time coverage of these data is unparalleled for other sectors in the economy (and
even for manufacturing most other countries), which forces us to impose the parameters
and distributions obtained from these data to modern firms irrespective of the sector they
are in. Appendix A.1 provides additional construction details.

3.2 Obtaining a distributions outside modern entrepreneurs

In light of the model, we use the income distributions from the household surveys to
estimate the ex-post distribution of a for salaried and own-account workers. We use
individual reports of labor earnings of workers in both the modern and the traditional
sector.® We exclude modern entrepreneurs from this approach, both because the quality
of the data is not strong for reports of entrepreneurial returns, and because we can rely
on insights from the model to separately estimate the distribution of 2 and d using rich
data on the firms these entrepreneurs run. We explain this alternative approach in the
following subsection.

For traditional-sector workers, a = earnings, so that we directly observe the distribution
of a. For those salaried in the modern sector, meanwhile, a = earnings/w, where we
estimate w as the earnings premium for workers in modern firms vs. traditional firms, in
a Mincer equation setting. After controlling for observables (education, age, sex, sector
of activity, occupation and region), we estimate that working in the modern sector carries
a premium of 1.5 in 1971 and 1.8 in 2019, relative to being in the traditional sector.

3.3 Firm Level Estimation

For entrepreneurs and their firms, we use the information in the Annual Manufacturing
survey to estimate the parameters of technology and demand {7}, ¢, Ym, 0}, and subse-
quently obtain measures of 4, d for each manufacturing establishment. These correspond
to the ex-post distributions of each of these dimensions of talent among those who self-
select as entrepreneurs. Using this information, as well as directly reported information

8Labor earnings reports are censored at the minimum non-zero value reported. The minimum cutoff
is adjusted through calibration in the full general equilibrium model to reproduce moments of the income
distribution.
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of 77 in the survey, we also estimate T, 7, for each firm. We now explain the estimation in
detail.

The manufacturing data directly report, for each unit, revenue (pg), total salary payments
(wl), capital stocks (k), value of material inputs used (p;;m). We build, based on our
theory for product demand, plant level deflators for output, p, and materials, p,;,, which
we use to deflate revenue and value of materials to obtain y and m. In the data, the
empirical analog of our theoretical modern firms is the manufacturing establishment,
but we will continue to use the language "firm" for consistency.” The data allows us to
accurately measure, for each estimation period, technological parameters that are crucial
for simulations in the model. Per-period estimation for periods several decades appart
shedds light on patterns of (potentially factor-biased) technical change over relatively
long periods. We later use these different estimates to identify the role of distortions
separatelt from that of factor-biased technology changes.

We begin by estimating the production-demand system containing equations 1 and 13.
We let both technology and demand parameters vary across 29 manufacturing sectors for
two particular periods of interest. Our approach that relies on both cross-sectional and
time-series variation, following the literature on proxy estimation of production func-
tion and the extension by Eslava et al. (2023) to jointly estimate production and demand
functions.!? We use data from the 2000-2019 waves to estimate the 2019 modern-sector
production and demand system (and to measure the joint distribution of firm types and
distortions) and the earliest available waves, 1974-1989, to inform the 1971 quantifica-
tion. Our estimation closely follows that in Eslava et al. (2023) but implements it for
two separate periods, including a historical one. Table 1 reports the corresponding esti-
mates, averaged across manufacturing sectors. It is these averages that we feed into the
calibration.

Table 1: Factor and demand elasticities

Year Y1 Yk Ym o
1974 -1989 0.374 0.105 0.542 2.391
2000-2019 0.259 0.123 0.675 2.702

Table 1 highlights two patterns that matter for the counterfactuals. First, labor intensity
falls sharply between 1974-1989 and 2000-2012, from 0.374 to 0.259 (with growth in the
materials elasticity as a counterpart. Second, the elasticity of substitution across modern
varieties rises from 2.391 to 2.793.

90Over 90% of firms are uni-establishment in the data.
19Proxy methods to estimate production functions have been developed by Olley and Pakes (1996);
Levinsohn and Petrin (2003); Ackerberg et al. (2015); De Loecker and Warzynski (2012); Gandhi et al. (2020)
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Having estimated the parameters of the firm problem, we obtain a for each firm in each
period as the idiosyncratic residual of the production function (1) and 4 as the idiosyn-
cratic residual of demand function (13). We work only with the idiosyncratic part of
tirm-level a and d by taking the log difference vs. the mean of logs in the respective
sector and year.

We subsequently obtain measures of idiosyncratic firm-level distortions. We directly
measure T = %?tax for each establishment, taking advantage of reports in the data
about the payroll mandatory non-salary labor costs paid by each establishment. Using
only the idiosyncratic component of 7; and of k and [ in the capital-labor ratio, we obtain
(the idiosyncratic component of) 1 + ¢ = [(1+ 7'). We then solve for (1 — TR) re-writing
equation 27 as:

(1— 7y = £ ) (1 + ) (pg) T (30)

1
Di,MlZd o1

Since all firm-level variables and parameters in the right-hand side of this equation have
been measured at this point, we can estimate the idiosyncratic variation in (1 — T8) up
to Di, M-

Table 2 reports correlation coefficients across these moments. Two facts stand out. First,

(1-7%)
(14711 (1+7k) k7

justed productivity ad %, with correlations of —0.26 and —0.32. That is, the firms with
the highest underlying productivity do not expand proportionally because they face
stronger wedges. Second, this is partly explained by effective non-salary labor costs

the composite distortion term, is negatively correlated with quality ad-

falling more heavily on more highly productive firms in the early period, when (corr(ad% ,(1+
71)~1) = 0.51)). The same does not hold in modern times, when the correlation fell es-
sentially to zero.
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Table 2: Correlation matrix for establishment attributes

Productivity Composite dist. L-dist.

ad 7 (1+rl()1”7(T1[2T’<)7k (1+1r1)

Panel A: 1971
adT 1.00
el 026 1.00
T -0.51 0.05 1.00
Panel B: 2019
adeT 1.00
(mz()l;(ﬁlw -0.32 1.00

1 -0.01 0.01 1.00

3.4 Underlying type distributions f,, f; and distributions of 7(a,d)

Our model calibration uses the non-parametric f, distribution obtained from putting
together the ex-post distributions of a for the three occupational groups, estimated as ex-
plained in the previous subsections. The distributions for workers in modern salaried
employment and the traditional sector are obtained directly from peso-denominated
earnings data, and easily put together by adding up the densities at each point in the two
distributions. Further adding the a data values and corresponding densities obtained
for modern entrepreneurs from the Annual Manufacturing Survey poses a challenge,
however. The techniques employed in our firm estimation only allow us to estimate id-
iosyncratic attributes of firms so that by construction, our firm estimates of a are centered
around a = 1, while the income reports in the household survey are in monetary units.

We deal with this problem by taking advantage of the optimal occupational choice, which
implies that the range of a that ex-post selects into entrepreneurship is the full range of
the ex-ante distribution f,. We thus take a,,;, to correspond to the maximum income
of workers in the Household Survey and obtain a,,,, by requiring the overall range to
replicate the range of 4 in the manufacturing firm data.!! In practice, as predicted by the
model, /n, has a wider range for entrepreneurs than for the rest of workers.

The optimal occupational choice also implies that modern entrepreneurs (firms) with
large enough a should display a distribution of d similar to that in the population, es-

e estimate the range and distribution in log terms.
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pecially at the tail. With this in mind, we estimate parameters for a Pareto distribution
for d using the d distribution observed among the top decile of the a distribution among
manufacturing firms.

Each agent draws a type a,d. This also implies a ((tR(a,d), t'(a,d), t*(a,d)) assignment
for each individual, since our quantification aligns with the firm-level correlations be-
tween some the T distortions and firms” productivity reported in Table 2. In particular,
we compute in the data the average idiosyncratic distortion for each (4, d) type, and use
this profile to assign model agents ts that correspond to their (a,d) draws. Because, at
this point, we have only considered idiosyncratic variation across firms, we scale each of
the distortions (TR, 7!, 7%) by an intercept. For 7, directly measured in the data, the in-
tercept is simply the average level of non-salary labor costs paid per unit of wage, which
stands at 7; = 0.46 in 2019 and a nearly identical 7; = 0.47 in 1971 (although the overall
tau; profile went through fundamental changes, see Table 2). For T8 and 7, we fix inter-
cepts that approximate tax rates of corporate income and dividends in 1971, respectively.
We set ™8 = 0.2 and ¢ = 0, taken from historical accounts on Colombian tax reforms
(Cardenas and Perry, 1986).

3.5 Model parameterization

Our baseline targets 2019 Colombia, combining the 2019 Household Survey with man-
ufacturing estimates from 2010-2019. We parameterize the modern production function
with the period’s estimates from Table 1, impose exact constant returns to scale by ad-
justing the materials share, and feed the estimated non-parametric objects for (a,d) and
the corresponding distortion schedules into the simulated economy.!? The remaining
parameters are internally calibrated to match moments of the data. Table 3 records the
method used for the identification of each parameter. The first panel summarizes the
micro-estimation explained above, while the second lists the internally calibrated pa-
rameters and the targeted moments.

120ne of our subsequent counterfactual exercises calibrates an alternative baseline for 1971, using the
production and demand paramenters for the earlier period from Table 1 and the corresponding a, d distri-
butions for that period.
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Table 3: Model Parameters: Estimated from the Microdata, Internally Calibrated or
Exogenously Set

Estimation from Micro Data / Set in Calibration

Parameter  Type Empirical Counterpart
Y Yir Ym, O Point est. Joint estimates from demand and production function
(aj,dj);j € M Non-param. dist. Residual production/demand function
7(aj, d;) 0.459 + []122x30  Reported payroll tax

- (1-%)”
TR(a]', d]) 0.2+ [‘]122><30 R] X 7T] X a}T ld]WM
(a;);j €W Non-param. dist. Earnings/(W wage premium)
(aj);j€T Non-param. dist. Earnings
Internally calibrated endowing agents with (a,d,s) and solving GE

Parameters o ¢m  mine s— ST sy factor,
Tar ets N_M Cmin ||e>emin|‘ w €p50 ep75 €ps0

& N eso N P10 epsp eps

We calibrate the taste shifter and elasticity of substitution that govern modern expen-
diture (o, 1), the minimum-earnings threshold min,, and the parameters of the Pareto
distribution of self-employment utility shocks, s_, s, s;,;. We seek to match the modern
employment share, the ratio of the regulatory minimum wage to median earning, the
fraction of workers who earn above the regulatory earnings floor, the modern earnings
premium (wps), and moments from the income distribution, in particular the P50/P10
and P75/P50 ratios. All parameters are simultaneously identified by all targeted mo-
ments. We subsequently calibrate an adjustment factor for a,,;,,, since this value is cen-
sored in the individual income data from where we obtain it. This step targets the P50/P5
income ratio. We set externally the user cost of capital » = 0.2.

Table 4: Internally calibrated parameters

Parameter Value Definition

oM 0.949 Preference weight modernity

1Y 1.158  Elasticity substitution modern-traditional
Cmin 0.0008 Minimum earnings constraint

Pareto tail s 0.559 Tail par. self-employment shocks distribution

Lower bounds 0.619 Lower bound self-employment shocks
Upper bounds 34.00 Upper bound self-employment shocks
Factor a,,;, 093  ayi, censoring adjustment
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Table 4 reports the calibrated parameter values, while table 5 accounts for the calibration
tit, reporting values for the targeted moments in the data and the calibrated model. The
model matches the modern employment share and other targeted moments closely. It
also reproduces well untargeted moments, such as the entrepreneur share, the modern
% of labor earnings, the fraction of workers in the top half of the distribution who engage
in traditional employment, and other segments of the income distribution.

Table 5: Internal Calibration: Targets and Fit

Moment Data Baseline
Modern % of jobs 33.6 33.1
Cmin /€p50 0.9 0.9
lle < eminl|/N 46.0 46.1
Modern wage premium 1.8 1.5
€p50/€p5 10.1 10.1
€p50/€p10 3.3 3.3
€p75/€p50 1.3 1.7

Untargeted moments

(Nmoderngmmp/N) x 100 1.6 2.0
Modern % of labor earnings  51.1 53.4
eps0/epas 1.6 1.8
ep9o/ epso 2.0 2.6

|le > ep50QSel f|[/||e > epsol|  35.0 36.4

To illustrate the characteristics of the equilibrium occupational choice Figure 8 shows
the selection on a and d of workers in different occupations. Modern entrepreneurs are
selected from the top of the d distribution. They also display on average higher 4, but it is
d, talent specific to the producing differentiated goods, that really sets them appart. On
average, workers who select into jobs in the traditional sector have lower a than modern
salaried workers and modern entrepreneurs, although there is considerable overlap of
the two groups in the middle part of the a distribution. Figure 9, in turn, presents the
baseline equilibrium distribution of earnings by occupation. This distribution reflects
not only the selection of differential talent workers across occupations, but also the fact
that working in the modern sector carries a premium. As a result, the distribution of
earnings in the traditional sector is shifted to the left compared to workers engaged in
modern production. Within modernity, in turn, the income distribution for entrepreneurs
is substantially to the right of that for salaried workers. Asis the case in the data, the there
is substantial overlap also between these three distributions.
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Figure 8

Panel A: Selection on embodied productivity a - 2019 Panel B: Selection on entrepreneurial talent d - 2019
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4 Counterfactual policy experiments

In this section, we use the estimated model to quantify the forces that underlie jobless
modernity. As shown in the baseline calibration, our quantitative model economy pro-
vides a comprehensive accounting of the relationship between modern production and
employment observed in the data. By varying distortions, technologies, and capabili-
ties, one at a time, we can determine how much of the observed gap reflects barriers
to modern job creation and how much reflects the characteristics of modern production
itself.

We proceed in two steps. We first characterize jobless modernity in Colombia in 2019,
decomposing the gap between modern production and modern employment into its un-
derlying components. We then use the same framework to trace the origins of this gap
over the previous five decades, asking how changes in technology, human capital, and
distortions shaped Colombia’s path of modernization.

4.1 The Anatomy of jobless modernity in 2019

We begin by asking how much of the large divergence between the income and employ-
ment shares of modern firms can be attributed to distortions, and how much reflects
differences in human capital and technology, namely the primitives of the model.

Table 6 provides a first accounting of jobless modernity. Relative to the counterfactual
economy in which distortions are absent, distortions reduce the modern share of income
from 90.8% to 84.2% and the modern share of employment from 60.0% to 33.1%. As a
result, the gap between the two rises from 30.9 to 51.1 percentage points.

The effects of distortions are therefore considerably stronger on employment than on

Table 6: Accounting for Jobless Modernity: Benchmark and Counterfactual Economies

Technology, preferences ~ Technology &

& distortions preferences only
Baseline Counterfactual
(1) (2)
A. Modern income (%) 84.2 90.8
B. Modern jobs (%) 33.1 60.0
Modern joblessness (A-B) 51.1 30.9
Aggregate income 0.77 1.00
Average business size 1.45 2.40
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production. Even in the distorted economy, modern firms continue to account for more
than four-fifths of aggregate income. Their contribution to employment, however, falls
to roughly one third of the workforce. Put differently, distortions do not merely reduce
the scale of modern activity. They weaken the ability of the modern sector to translate
production into jobs.

The same comparison reveals substantial aggregate effects. Removing distortions raises
aggregate income from 0.77 to 1.00 and increases average business size from 1.45 to 2.40
workers. Distortions therefore make the economy both poorer and more fragmented.
Productive firms operate at smaller scale, fewer workers gain access to modern employ-
ment, and the resulting divergence between modern production and modern employ-
ment gives rise to jobless modernity.

The results in Table 6 establish that distortions are an important source of jobless moder-
nity. The next question is whether all distortions contribute equally to the gap between
modern production and modern employment. The distinction is important because dif-
ferent distortions operate through different margins. Some primarily affect firm scale and
aggregate income, while others directly influence firms” demand for labor and workers’
access to modern employment. Consequently, policies that expand modern production
need not generate comparable increases in modern employment. The next table decom-
poses the contribution of labor and non-labor distortions to jobless modernity.

Table 7 shows that labor distortions are the dominant source of jobless modernity. Rel-
ative to the economy without distortions, labor distortions alone increase the jobless-
modernity gap from 30.9 to 44.4 percentage points, while non-labor distortions increase
it to 35.3 percentage points. Although both types of distortions contribute to the diver-
gence between modern production and modern employment, labor distortions have a
substantially larger effect.

The model therefore identifies a meaningful distinction between barriers to modern pro-
duction and barriers to modern employment. The former operate primarily through
firm scale and aggregate income, whereas the latter operate through labor demand and
occupational sorting. The evidence in Table 7 suggests that, in Colombia, the dominant

Table 7: Which Distortions Generate Jobless Modernity?

Baseline Labor Non-labor No

distortions distortions distortions
A. Modern income (%) 84.2 89.8 85.9 90.8
B. Modern jobs (%) 33.1 454 50.6 60.0
Modern joblessness (A-B) 51.1 44.4 35.3 30.9
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barriers to modern job creation are labor-market distortions rather than constraints on
production per se.

The importance of this distinction extends beyond aggregate efficiency. By affecting who
gains access to modern jobs, distortions also shape the distribution of earnings and the
division of income between labor and entrepreneurs. We now turn to these distributional
consequences.

4.2 Distortions and joblessness: 2019 vs. 1971

Having established the anatomy of jobless modernity in 2019, Table 8 traces how changes
in fundamentals and distortions shaped its evolution since 1971. Starting from the 2019
equilibrium, we sequentially replace the economy’s fundamentals and distortions with
their 1971 counterparts. This exercise allows us to distinguish the contribution of tech-
nological and human-capital change from that of distortions in shaping the long-run
evolution of modern production and modern employment.

The first column reports the benchmark 2019 economy. The second replaces contem-
porary fundamentals with those estimated for the 1970s while holding distortions fixed
at their 2019 values. Modern production falls substantially, with the modern share of
income declining from 84.2% to 74.6%, while the modern employment share falls from
33.1% to 23.6%. Yet the gap between the two remains essentially unchanged. In other
words, lower levels of human capital and more labor-intensive technologies reduce the
scale of modernization but do not, by themselves, account for jobless modernity.

The third column introduces the distortion environment characteristic of the early 1970s.
Modern income and modern employment decline further, to 69.9% and 23.0%, respec-
tively. Distortions therefore contributed not only to a smaller modern sector, but also to
the inability of that sector to absorb labor. Their effects were particularly severe because
they operated in an economy where modern production was considerably more labor
intensive and human capital was scarcer than today.

As a whole, these results suggest a distinctive path of development. Modernization did

Table 8: Genesis of Jobless Modernity

2019 baseline + 1971 fundamentals -+ 1971 distortions
1) 2) 3)

A. Modern share of income 84.2 74.6 69.9
B. Modern share of jobs 33.1 23.6 23.0
Modern joblessness (A-B) 51.1 51.1 46.9
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occur between 1971 and 2019: technologies improved, human capital accumulated, and
modern firms came to account for a larger share of economic activity. Yet the relationship
between modern production and modern employment changed remarkably little. The
modern sector generated more output, but not a proportionate increase in modern jobs.
We interpret this pattern as a form of distorted modernization, or what we term growing
like Latin America: a process in which the productive possibilities created by technological
progress and human-capital accumulation are only partially realized because distortions
persistently limit the expansion of modern employment.

5 Conclusions

This paper studies why many developing economies modernize in value added with-
out modernizing in employment. Using Colombian historical microdata and a general-
equilibrium model of occupational choice, we show that jobless modernity is gener-
ated by two distinct mechanisms. The first is segmentation: a minimum-earnings con-
straint excludes low-ability workers from salaried modern jobs and pushes them into
self-employment. The second is within-modern misallocation: firm-level wedges com-
press the scale of productive firms and limit their labor demand.

Quantitatively, the decomposition is clear. Relative to the undistorted allocation, the gap
between the modern share of value added and the modern share of employment rises
from 30.9 to 51.1 percentage points. Averaging over the order in which distortions are
introduced, 77.5% of this increase in joblessness is due to the minimum-earnings con-
straint and 22.5% to firm-level wedges. Measured instead as the shortfall in modern
jobs relative to the undistorted benchmark, 58.3% of missing modern jobs is due to the
minimum-earnings constraint and 41.7% to the wedge bundle. Thus, all distortions mat-
ter, but they do not matter through the same margin, and the main source of jobless
modernity is labor-market segmentation.

The decomposition within firm-level wedges is equally sharp. Revenue distortions ac-
count for most of the aggregate income loss, while labor distortions are the most impor-
tant firm-level force depressing modern job creation. Capital distortions, by contrast, do
little to expand inclusive modern employment. Distortions therefore do not simply re-
duce efficiency in a generic sense: some mainly reduce output, others mainly reduce jobs,
and those differences are central for understanding the development path of emerging
economies.

The counterfactuals reinforce this message. Labor-saving technological change can sharply
raise output while leaving modern employment unchanged. Broad improvements in
embodied human capital, especially among workers near the margin of entering mod-
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ern wage work, are more effective at expanding modern jobs and compressing inequal-
ity. The broader implication is that employment-rich development depends not only on
raising productivity, but on relaxing the barriers that keep workers out of modern em-
ployment in the first place.
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APPENDIX

A Data Construction

A.1 Modern firm’s problem

The modern firm solves

Max gy (1 - TR> py — (1 + Tl) wl — (1 + TK> rk — pyum (31)
subject to 46. Revenue R = py is given by,

1

R = D%d%yl_a (32)

The first order condition for any factor x = {k, [} with price p* is thus given by

9 ap apaP\
Xy ¥ — _ R [, op 9P o\ oy
a+)pt = (1 T){pax+y<ay+apay)ax}

_ (1_TR)p(‘T‘1)<1_s>§—Z (33)

(op
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where s is the firm’s revenue share in the market, and the last line uses Shepard’s lemma

P 0 1 ap P -1
(W% = —s), and the facts that %% = —;and %E = ==,

Moreover, the markup is given by:!

wl= (‘7_1) (1-5) (34)

Thus, optimal kis given by (1 + 7*) rk = (1 — T®) p~layR, and the optimal capital-labor

ratio is given by

(1—a—¢)r(1+75)

I = k = 0k 35
aw (14 1) (35)
whilst the optimal capital-materials ratio is
1 k
A Ukl P 36)
XPm

Using these FOCs, profits are given by:

n o= (1 - TR> R- [(1 +r’) wok + (1 +r’<> rk+pm9mk]
— (1 — TR> R (1 — pt_1’y> (37)

Further, plugging (35), (36) and (34) into the FOC for capital and replacing p using (46),
we obtain optimal capital

o o1 =1
177(171) B (1 _ TR) Hfl)’ETla,ye(l—tx—(p)fyTlQﬁ;Y I
k 7)) = (38)
(1+7)r
-1

1-(1—a)y 5 (1—a—¢)y =1L Pyt
_ _ R}, -1z71 12 T (1—a—¢ (¢ 7
B <1 ‘ >V X ,Y(T’(l—krk)) (w(1+rl)) (Pm> (39)

where ¥ = Drideig = Do X combines firm capability and market demand.

For future reference, plugging (38) into (35), labor demand is

1See Hottman, Redding and Weinstein, 2016, and Eslava, Haltiwanger and Urdaneta, 2022.
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oc—1

1 o-1 (%) 1w — (1-(at+9)7 (%)) =
=r(1-3) — (1 — TR> ,‘I/FlfT’)’ (7’ (1 j_ Tk)) (w (10;_ ,j;) (};im) (40)

Because y = a(k8(1-4=9)6%)7 and R = py = D%d%y%l , we obtain

_y(e-1)
=5 (1-7%) R (1 —04—4)>1_“_4’ ( ¢ >4> T T) “
Mmoot () (e P “

One could thus write revenue (and profits, using (37)) as a the function of quality-adjusted
quantity productivity, distortions in product and labor markets (TR, 7! and Tk), markups

and a set of parameters and equilibrium input prices that are constant across firms (of
the same sector).

(c-1)
(1 _ TR)'Y o—y(c—1)
R = )’Cv.u_fy P (1—a— )® (42)
(12 (1)
(c-1)
o—v(c-1) (1 B TR) 71 L (e
= |x(1—uty) "V 4 Q) 43
& (X ( K 7) ¥ (1479 (1+ Tz)w(l—a—qb) 43)
a 1-a—¢ Y(1—a—¢) ) . . .
where ©® = y7(£)7 (T) (p—m)‘/”. Revenue and profits are convex in 2 and in
quality-adjusted quantity productivity Y whenever _7=1) _ - 1 and concave otherwise.

o—y(c—1)
Aggregation of modern sector As shown in Appendix C, modern manufacturing pro-

ductivity is given by
-1 %
) (44)

is a modern firm’s revenue pro-

1
__Cwr e X \e((-8)
TFPur = epam = P (; [(tfpw) TR

k] (1—a) y(1-71
ductivity (see Appendix C) and TFPRyr = % is aggregate revenue productivity in

i3 1-a—¢
P 1—a—
o L) (GEy) oo
R
-)

where tfpr =
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manufacturing.

A.2 One-sector derivations

Let E denote aggregate expenditure, P the aggregate price index, and Py the modern
price index defined in equation (10). Utility maximization yields

Py

1—p
Epm = ¢m <?) E, Em = PmCuy.

The resource constraint for the modern composite then gives

QM:_+Ym-

Combining this expression with the aggregator’s demand for variety i gives

_ Em
q;i = Dmdip; 7, Dm = PyQm = Pl + P Yom.
M

Inverting variety demand yields equation (13).

A.3 Additional derivations for the three-sector framework

The nested CES structure in Section 2 implies the expenditure shares and price indexes

E; P\'C Eim P\ Eir P\
JL A _° , s — . s , ’, — 1 . . s ,
E 1 (P ) E; Pim P; E; (1= im) P;

1 (45)

1—p 1—p ﬁ 1—e o

p; = (<Pz',MPi,M + (L —¢im)P; > , P={ )Y AP ,
i€ S

€Al

where P; 1t denotes the price of traditional goods in sector i, and expenditures satisfy
E; = PiCi, Eim = PimCim, and Eir = P rCi 1.

Combining final demand (??) and intermediate demand (??) yields the firm-level demand

shifter . v

i, M PmYm _ Nl/oql)o .—1/

(i e pij = Dipdi;"a;; "7 (46)
Pi,M Pm

Di,M =
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The modern firm’s first-order conditions are

P.,.q.’. 0- _ 1
(1-1)=Hn— =w(l+1), (47)
L]
pijdij o—1
(1= Hn— = 1+1)r, (48)
L]
rR\Pijdij, o—1
(1-1) m, Y= = Pm- (49)

These conditions imply that profits are proportional to after-tax revenue:

1
mij=(1- T]R>pi,jqi,j (1 - ﬁ) - (50)

These conditions imply the input ratios

kij _p@+7) my o, w14 T) 1)
i mr(l+1)’ Li  m  pm

Substituting these ratios into (47), together with (??) and (46), yields optimal labor de-

mand: (o—1)
, Dy [ (e )= g7 52)
AT cr—140-1 w(l + T]l) '

J
Define the common unit-cost index and the composite distortion by

o <w>%(r)vk(pm>7m’ 5= (HT;)WJT’W- (53)

w) ) G <

Using optimal labor demand, pre-tax revenue can be written as

-1
ajd}/(a_l) 7
Pijdij = Dim et : (54)

Combining (54) with (50) delivers the profit expression reported in Section 2.6.3.

Because entrepreneurs are indifferent across sectors and the distribution of (a,d,s,T') is
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common across sectors, equilibrium pricing implies

uct

pij = a—j]- (55)

Therefore,

N; N;

1— 1— M 1— M 1—

Pi,MU = Z djp]. 7= —I\; E E djpj 7= —I\; E Pi,Ma, (56)
jeNi,M M Z'G{A,I,S}]'ENI‘/M M iE{A,I,S}

which implies that sectoral expenditure shares, modern employment shares, and en-
trepreneur shares satisfy

1-0
Ev _ Dim _ Lim _ Nim (57)

Ev  YiearsPiyw Lm Num

An analogous argument applies to labor demand because firm-level labor demand de-
pends on firm characteristics, whose equilibrium distribution is the same across sectors.

The equilibrium conditions summarized in Section 2.5 can be written as follows. Given
prices (w, {pi;}ij, {Pim}ic{a,isy), agents choose occupations to maximize (??), the labor

market clears,
Y Yomi= ), Y L (58)

i€ALSjeW; i€cA,LS jEN; m

goods markets satisfy

E= ) Y gt ) ci

i€ALS ].EN,', ]'ENI',
T M (59)
= Z Z a]' + Z (7'[1‘,]' + wl,-,j + Tk,',]') + T,
i€ALS \JEN;T JENi M
and total distortion revenues rebated to households are
T = Z Z <T]Rp1,]6]1,] -+ T]lZUZZ/] + T]krkl,]) . (60)

i€A,lLS jeNi,M
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B Estimation of parameters of production and demand func-
tions in modern manufacturing

We follow the structural value-added approach to the estimation of the establishment’s
production function (Ackerberg et al., 2015, Gandhi et al. 2017). An establishment in-
dexed by i produces y;; using labor I;; and capital k;;, with technology

Vit = ﬂitl,-lfak?t (61)
The underlying assumption is that production is Leontieff, y;; = min(lilt_"‘k’l?‘tait, mi). At
the optimum, thus, (61) is satisfied and m;; = ll.lt_"‘k‘l?‘tait.

Following Ackerberg, Caves, and Frazer (2015, ACF henceforth), we use material inputs
to proxy for productivity. The Leontieff assumption implies the optimal choice of mate-
rial inputs can be written as:

Inmj = h (Inay, Ink;, Inly)

Inverting, we obtain

Ina; =h ! (Inmy, Inly, Inky) = h™! (VV:)

Incorporating this expression, recognizing that y;; is subject to measurement error and
other shocks not observed by either the econometrician or the firm at the time of making
input choices, and denoting by ¥;; = y;te measured y;, we write:

_— 1 (=
I = aylnky + (1— ) yInky + h~" (W) + e (62)

yit is a CES composite of varieties produced by i. We follow Eslava et al. (2022) to jointly
estimate 62 and the demand function implied by preferences in our setting;:

Rit=Di+dy +pj, 7 (63)

where R;; = piyir is i's revenue. CES preferences across varieties produced within i

1
imply (see Eslava et al. (2023)) p;; = P_}}Pfg (A%) " where Sijt = P iﬁiiﬂ ; Q;t_l is the
set of products that i produces in both t and t — 1 and s;’}t is the share that product j
ZQi,tfl i
Zgi/t_l Siji—1"

represents in the revenue that i obtains in t from products in Q’t 1 /\%F =

Appendix p. 7



1

4 A0R )T
and A3 = H S .
Qf‘,tfl ’]tfl’ot,tfl

1
Since y;; = % and p; = P;P;p (AS ) "', 0 is necessary to measure prices and thus ;.
An estimate of ¢ is not available at the stage of estimating 62 and 63, so we estimate a
modified version of 62:

—~ R; — 1 ~
lny;.kt = ln <P:it> = &y ll’lkit + (1 — 0{) ’)/11’1 lit + h_l (ij) -+ m/\% -+ Eit (64)

ft
Following Eslava et al. (2023) and the proxy-methods literature on production function
estimation, we estimate 64 in two stages. The first stage purges measurement error g,
while the second stage, jointly estimated with 63 via GMM, estimates («, ,0) . Assuming
that a;; and d;; follow flexible AR1 processes:

Ina; = mng+nilna; 1+ 7t§4 In aizt_l + 7r§‘1 In al~3t_1 + C{?
Ina; = 7'(OD + n? InDj;_q + 7r§4 In Dz-zt_1 + 7T§l In Df’t_l + CE

we use the following moment conditions for identification based on those proposed by
2.

[ InLy x &
InKj; x &4
InDj 1 X (ff?
InAj—1 x &7
In Ait
In Dit

=0 (65)

Table 9 presents the detailed results.
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Table 9: Factor and demand elasticities by sector (pooling years)

Sector 1—a « v Tw o (ﬁ)

311 0,646 0,354 1,062 8,110 4,073 0,794
313 0,674 0326 1,042 5,531 4,303 0,799
321 0546 0454 0,885 4,776 4,036 0,666
322 0,594 0,406 0,679 6,287 4,019 0,510
323 0,539 0461 0946 5,268 4,081 0,714
324 0,640 0,360 0,865 5975 3,957 0,647
331 0,758 0,242 0,887 4,785 3,828 0,655
332 0,580 0,420 0,884 3,616 4,003 0,663
341 0,588 0,412 0961 2570 4,058 0,724
342 0,775 0,225 1,063 2,012 4,057 0,794
351 0,657 0,343 1,127 8,042 4,162 0,857
352 0,563 0437 0979 6,171 4,174 0,744
355 0,736 0,264 0,975 4,028 4,176 0,741
356 0,703 0,297 1,060 3,467 4,022 0,789
362 0685 0315 1,092 3,745 4,031 0,821
369 0,603 0397 1,019 6,880 4,078 0,770
371 0,685 0,315 1,249 4,856 4,155 0,949
381 0,659 0341 0946 1912 3,955 0,707
382 0,709 0,291 0,959 3,401 4,011 0,720
383 0,688 0,312 1,056 4,447 4,051 0,795
384 0,748 0,252 1,132 7,526 3,990 0,848
385 0,640 0,360 1,002 4,260 3901 0,745
390 0,741 0,259 0,971 2,009 4,004 0,729
Average 0,659 0,341 0,992 4,768 4,049 0,747
Min 0,539 0,225 0,679 1912 3,828 0,510
Max 0,775 0461 1,249 8,110 4,303 0,949

C TFP

Modern manufacturing productivity is given by

rpp_ _Cme _ Emp 1 _ TFPRyg
ME= geL(0-0) ~ KoLl —a)Pyr Py

(66)

where Epr is total expenditure in manufacturing, and TFPRyr = % is aggregate
revenue productivity in manufacturing.

1.1 4.1 1.1
. Dodoyl~7 Dodoal~7 .
Define also tfpr = ¥ — y = a . Moreover, from the optimal

fp ka](1—a) (kallfa) (kullfa)li'y(li%) ’ p
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revenue expression above it is apparent that, at the optimum:

1
sl N\l
eg(1-a) — X—,Y,l 7(-3) , (67)
pe (1 —7K)
Replacing this into ¢ f pr, we obtain:
CH
t = —
w 1—a o1 ﬁ
wherec = ((H—O;k)r) (w(lljr";l)> . As aresult, we can also write k*/(17%) = (éfpr ) (-3,
—1
_ S\ [Ty
Replacing this into tfpr we obtain tfpr = pa (k*I'~%)" f= pa (%) =(1=7) , so that
after some manipulation
1 o— 7 1
tfprUU*WUa;l) = pa (XT) 177(177) (69)
Using 69 in 66
%1
TFPyr = TFPRyr de”)
I
- -1 %

= TFPRyr | ) | do .
I tfproi-rh)
1
. 1 c—1\ o—1
_ 1 X 0(1—7(1—}7))
— D &1 TEPRyr (70)
(;[(tﬁm)
wherewehaveusedthefactthat~—D%ld%l dil (ﬂ) (r-1) = 1
A N ) (i =) B (e =) &
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D Data and Additional Results

D.1 Historical Data Sets

The study utilizes long-time series of individual and firm microdata from Colombia. The
Colombian data, generally unavailable for other countries, is unparalleled in scope and
detail in most of developing countries and provides microdata level information for over
50 years. In particular, we have recovered and use microdata from two official historical
sources produced by the Colombian Statistics Bureau, DANE: The Annual Manufactur-
ing Survey available and the Household Survey.

The Household Surveys are the source of official statistics on employment and the distri-
bution of income and are thus representative of the whole economy, formal and informal,
in all sectors. For all respondents that take part in production, the survey records whether
they are salaried workers, own-account workers without employees or employers, and
the size of the business where their activity takes place in broad categories. This provides
a comprehensive picture of income and employment in the whole economy, their allo-
cation across sectors and different types of firms, and the distribution of earnings in the
economy and within each of these segments. Although there have been methodological
changes over time, the Household Surveys go back in time several decades. Unlike other
waves for years close to the peak of industrialization, the digital records of the 1971 wave
contain the individual responses on the size of the business to which the worker is affil-
iated, besides income and occupational category. For this reason, we use the household
survey information from 1971.

The Annual Manufacturing Survey is a census of all manufacturing establishments with
at least 10 employees. We use data for 1974-1989.2 It records detailed information at the
establishment level on the value of output and input use (capital, labor, intermediates
consumed), including quantities and values for all individual products and all individ-
ual material inputs produced by the establishments plus payroll. A firm in the model
corresponds to an establishment (plant) in the data. The within-plant product level in-
formation is used to estimate establishment-level prices that are comparable across es-
tablishments of the manufacturing sector, even for multiproduct plants. Plant prices are
then used to measure plant output for uni- and multi-product plants with differentiated

2The data has been collected annually since 1974, but there is a gap in the electronic records in 1977-
1982: for this set of years, the information on individual products and material inputs is missing. Thus,
although the peak occurred at the end of the 1970s, we use the available data for the full 1974-1989 period
to represent the peak of industrialization. We do not use solely 1974-1976 because we have less assurance
of the quality of the data for the earliest years, especially at the detailed product-input level. Since the
methods we use to separately measure quantities and prices rely on chained firm-level prices, we take
advantage of the robust data for the 1980s to improve the quality of our price measurement in the early
years.
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products and to subsequently estimate the plant production and demand functions ??
and 46 with the methodology proposed by (Eslava et al. (2023)).

In the data, we define the modern segment to correspond to establishments with 10 or
more employees. The traditional segment is the complementary set of all establishments
with less than 10 employees, including own-account individuals. Since the household
surveys classify workers by sector and firm size category and into self-employed /salaried
workers/employers, we can construct the share of employment and income (i.e., value-
added) represented by modernity in each sector. We also have the detailed distribution
of income overall, by sector, and by segment (modern/traditional) within each sector. A
common concern when aggregating income data from household surveys is that indi-
viduals at the very top of the income distribution are likely under-represented, implying
that value-added may be underestimated. We address this concern by scaling income in
each sector to reflect the aggregate reported in GGDC data.

The Annual Manufacturing Survey then provides us with a detailed picture of the dis-
tribution of productivity and distortions across firms of the modern segment and, conse-
quently, for modern entrepreneurs. Modern manufacturing is the main modern activity
during the episode we study. For this reason, the lack of equally detailed data on modern
services or modern agriculture, and the difficulties inherent to measuring firm produc-
tivity and distortions in services and agriculture in a comparable way to manufacturing,
we assume that the distributions we observe in manufacturing also represent the distri-
butions in the modern segments of services and agriculture.

D.2 Additional Data

Using data on establishments (i.e., salaried employment) and focusing on a subset of
late industrializers in Latin America, Table 10 shows that micro establishments are much
more prevalent in these countries as compared to advanced economies, dominated by
early industrializers, especially in terms of their weight in employment. Although this
holds in all sectors, the weight of micro establishments is lesser in manufacturing than
in basic services (including retail). Moreover, there is a tight link between the preva-
lence of microestablishments and that of informality in these late industrializers. Even
among salaried workers, the vast majority of informal employment, i.e., employment
that does not abide by labor regulations, concentrates on micro-employers (Table 11. The
proportion grows to almost 100% of informal workers if self-employment is included.
The weight of microestablishments in formal employment is much lower, especially in
manufacturing, where it does not reach above 10%.
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Table 10: Establishments under 10 Employees as a % of all (Economic Censuses, circa
2005)

Unweighted Employment-weighted

Advanced Latin Colombia Advanced Latin Colombia
Economies America Economies America

Manufacturing 71,1% 91,6% 87,2% 11,5% 30,3% 31,7%
Wholesale-Retail 85,0% 96,9% 96,0% 27,4% 65,8% 61,4%
Accom-Restaur. 95,7% 69,9%
Other Services 88,1% 91,0% 87,8% 25,7% 34,3% 34,0%

Table 11: Workers in Establishments of at most 10 Employees as a % of all workers in
the category: Formal or Informal. Excludes self-employment

Latin America Colombia
Formal Informal Formal Informal Us
workers workers workers workers
Manufacturing 10% 69% 8% 71% 4%
Wholesale-Retail 28% 82% 24% 88% 11%
Services 15% 60% 11% 73% 13%
Accom-Restaur. 29% 78% 33% 88% 31%

Latin America: average of Argentina, Bolivia, Colombia, El Salvador, Guatemala, Honduras, Mexico, Paraguay, Peru, and Uruguay.
Formal workers: contributing to a pension. Pooled data from 2011 to 2015. Latin America from household surveys, the US from
Business Dynamics Statistics. Source: Eslava (2018).
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Table 12: Distribution of Colombian workers across employer size classes by sector
and formality status: 2012

Employer size Manufacturing Non-manufacturing All

Formal Informal Formal Informal
workers workers workers workers
(45%) (55%) (35%) (65%)

< 10 workers

(incl. Self- 0.9% 7.5% 9.1% 53.7% 71.1%
employed)

11-50 workers 1.2% 0.6% 4.1% 1.8% 7.6%
51-100 workers 0.6% 0.1% 1.5% 0.2% 2.3%
101+ workers 3.3% 0.2% 14.6% 0.9% 19.0%
Total 6.0% 8.2% 29.2% 56.6% 100%

Source: Colombian Household’s Survey. Urban and rural coverage.

Appendix p. 14



