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FIRM DYNAMICS AND OCCUPATIONAL CHOICE

[This version: February 2016]

Abstract

Abstract: Ilook at the dynamics of firms when investment decisions
interact with occupational choice. To model the implications for firm
survival and growth, I extend a neoclassical growth model by an en-
dogenous shutdown condition that is driven by the reservation wage
in alternative employment. This model is able to generate multiple
steady-state equilibria that arise through convexities in the optimal
growth path of a firm. I provide empirical evidence consistent with the
model predictions using panel data from urban Colombia. I also struc-
turally estimate the model to identify the wage function in a way that
is robust to occupational choices being driven by particular wage offers
that are observed as subsequent outcomes. The findings are useful for
understanding heterogeneous economic decisions of the large number
of self-employed small firm owners in developing countries.

Keywords: Occupational choice, search frictions, entrepreneurship,

JEL Codes: J24, J64, L26, O17.



1 INTRODUCTION

1 Introduction

Small firms, owned and operated by an entrepreneur, unite several economic
elements. They are firms, because they turn capital and labour inputs into
output. But they are also a source of employment for their self-employed
owner. Given their small size and profits, the benefits of separation of owner-
ship and control (Fama (1980), Diamond (1984)) do not outweigh transaction
costs.

This is particularly true in developing countries, where a large share of
the workforce are self-employed owners of small firms, often referred to as
microenterprises. A puzzle in the recent literature has been why microenter-
prises do not grow, even if returns to capital are as high as 15 percent per
month in Ghana (Fafchamps, McKenzie, Quinn, and Woodruff (2014)) or 20
percent in Mexico (McKenzie and Woodruff (2008)).

In this paper, I provide a possible explanation for this apparent puzzle.
When ownership and control are not separable, then entrepreneurs base their
investment policies not only on the outside option of capital, but also on
the outside option of their labour. In urban markets for differentiated la-
bour, search frictions imply that prospective workers are only offered a small
sample of all wages that prevail in the market at a particular point in time.
At the same time, search frictions allow for a dispersion in wages, even con-
ditional on worker productivity. Forward-looking entrepreneurs anticipate
the possibility that, in future periods, they might receive an attractive wage
offer, shut down their business, and take up the offer. Rational investors
discount the value of future returns by this shutdown probability. Then, the
possibility of a future exit to wage-employment provides an incentives for
small firm owners to underinvest into their business. This suggest that, if
we want to understand the returns to capital in small firms, and in particu-
lar the returns documented for microenterprises in developing countries, we
should look at the outside option of wage-employment in a labour market
with search frictions.

In an empirical application of the model, I measure the value of job op-
portunities in wage employment, relative to being self-employed, for owners
of small businesses in urban Colombia between 2007-2010. Exploiting the
US financial crisis as an external shock to the Colombian economy and its
labour market, I am able to identify the joint distribution of earnings in
wage employment and self-employment. I structurally estimate the model
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to identify the joint wage distribution in a way that is robust to the presence
of unobserved earnings components that are potentially correlated across
sectors, and to occupational choices being driven by random components of
particular wage offers. With this, I can analyse how differences in alternative
wage employment opportunities affect the choices small firm owners make
about their business. In line with the model predictions, I find that firms
with owners that have attractive opportunities in wage employment are more
likely to shut down the firm, and less likely to grow.

Several stylised facts from the data suggest the search frictions are present
in developing countries, including in Colombia. Self-employment and wage-
employment coexist in urban labour markets of all developing countries, and
transitions between the two sectors are quite common. On the other side,
this means that individuals switch between occupations quite frequently.
This kind of behaviour is consistent with frequent updates on the relative
attractiveness of sectors. At the same time, there does not seem to be a
clear dominance of one sector over another. This is evident from Figure 1,
which plots the wage and business income distributions in the urban labour
markets of Ghana and Colombia. It is clear that neither employment sector
offers incomes that make it always strictly preferable. Rather, occupational
choice is based on the relative earnings possibilities at the individual level and
depends both on the initial position of a worker in the earnings distribution,
and on the earnings she is subsequently offered.

4 6
Log weekly earnings (2010 cedis) Log monthly earnings (2010 pesos)

Self-employment ———-—- ‘Wage employment

Self-employment ———-—- ‘Wage employment

(a) Ghana (b) Colombia

FIGURE 1
EARNINGS DISTRIBUTIONS IN WAGE AND SELF-EMPLOYMENT
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I propose a simple but general two-period model that captures this en-
vironment and how it can affect investment decisions of small firm owners.
I nest a standard model of optimal investment under uncertainty within a
two-sector labour market search model. Self-employed individuals can en-
gage in on-the-job search for a wage job. When a sufficiently attractive job
offer arrives, agents will take it and shut down their firm. Effectively, the
expectation about the shutdown probability acts as an additional discount
factor in the intertemporal asset allocation problem. This endogenous ef-
fective discount factor depends on the reservation wage, and serves as the
critical transmission channel between occupational choice and optimal cap-
ital accumulation.

In isolation — when attractive wage employment opportunities are absent
— the model collapses to a neoclassical investment model. When I include
occupational choice, and therefore the outside option of employment, the
resulting path of optimal investment can be convex. This implies that there
can be multiple steady states. Then, the initial asset endowment determines
which equilibrium is reached — what in development economics is described
as a ‘poverty trap’ (Kraay and McKenzie (2014)). Whether convexities arise,
and whether they change the law of motion sufficiently to create multiple
equilibria, depends critically on the relative location of business incomes
and the wage distribution. While an improvement in the wage distribu-
tion decreases investment throughout the firm size distribution, the effect
is strongest where the wage profile at the reservation wage is particularly
steep. Given the earnings distributions in Figure 1 that are typically found
in developing countries, this applies particularly in areas towards the middle
of the firm size distribution.

I provide empirical evidence that supports the relevance of this model.
I analyse the model’s testable predictions with panel data on labour force
participants in urban Colombia. An empirical challenge arises because in a
model of job search, employment transitions are endogenous to both unob-
served heterogeneity of the worker and random components of a wage offer.
I overcome these challenges to identification of the full wage distribution by
imposing the selection mechanism suggested by the model. I implement this
by structurally estimating the theoretical model. I find that business owners
with relatively better prospects in wage employment are more likely to switch
from self-employment to wage employment. They are also less likely to grow
their firms in terms of employment. The size of both of these effects fol-
lows an inverse U-shaped pattern: within the group of small owner-operated
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firms, they are strongest for business owners in the middle of the firm size
distribution. I also document evidence for substantial search frictions in oc-
cupational choice in Colombia. Only a third of the self-employed receive a
job offer in wage employment every year.

With this, my paper makes several contributions to the literature. Firstly,
I provide a framework that is able to explain a number of puzzles docu-
mented by a recent literature on small firms and microenterprises in devel-
oping countries. The evidence on the effect of policies aimed at alleviating
constraints to the business performance and environment of microenterprises
is mixed (De Mel, McKenzie, and Woodruff (2008), (2012); Karlan and Val-
divia (2011); Fafchamps, McKenzie, Quinn, and Woodruff (2014); Karlan,
Knight, and Udry (2015)). Some programmes show impacts on the perform-
ance of the average firm, while others do not. The introduction of microcredit
is not a transformative policy for the average microenterprise (Banerjee, Du-
flo, Glennerster, and Kinnan (2015)). Business training programmes may
improve business practices, but not firm size or capital stock (McKenzie and
Woodruff (2014)). Still, marginal returns to capital are very high (De Mel,
McKenzie, and Woodruff (2008), Fafchamps, McKenzie, Quinn, and Wood-
ruff (2014)). Beyond looking at the simple average, the literature documents
a very heterogenous distribution of treatment effects. The largest absolute
returns typically accrue to the ex ante largest firms. Programies targeted at
particularly promising entrepreneurs also find large positive effects of capital
grants. (Fafchamps and Woodruff (2015), McKenzie (2015), Fafchamps and
Quinn (2015)).

The convex paths of asset choices that arise from my model are able
to rationalise many of these findings. Shocks to capital only have lasting
effects if they allow firms to move to a path towards a higher equilibrium.
Otherwise they merely speed up an accumulation process that would have
happened in the absence of a programme; or they have no impact at all for
firms already at their equilibrium size. Productivity improvements similarly
can have lasting effects for the ex ante most successful firms if they lead to
the emergence of higher equilibria, and if firms start to move towards them.

On a theoretical level, my paper contributes to the literature on occu-
pational choice and self-employment (Lucas (1978), Kihlstrom and Laffont
(1979), Jovanovic (1982), Hopenhayn (1992), Evans and Jovanovic (1989)).
While the literature has considered capital constraints, human capital accu-
mulating, and learning about comparative advantage, I add to this literature
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by considering the role of uncertainty and search frictions in the wage labour
market. I do so by combining elements of models of job search (Mortensen
(1970),Lippman and McCall (1976), Mortensen and Pissarides (1999); Man-
ning (2011)) with models of occupational choice and investment behaviour.
These channels provide another rationale for individuals to revise their initial
occupational choices. The model goes even further in providing a mechanism
where also the anticipation of such revisions will have effects on behaviour
of business owners.

Conceptually, the mechanisms that the model describes are applicable to
any labour market. There is ample evidence for search frictions and earn-
ings dispersion developed (van den Berg (1990), Ridder and van den Berg
(2003), Cahuc, Postel-Vinay, and Robin (2006), Adda, Dustmann, Meghir,
and Robin (2013)) and developing countries (Meghir, Narita, and Robin
(2015), Narita (2014), Lopez-Garcia (2013)) alike. Empirically though, this
model is probably most relevant for labour markets of developing countries,
especially in emerging middle-income countries where there is a high incid-
ence of wage jobs next to a large self-employment sector. The model and the
empirical findings supporting it, speak to a large and long body of literat-
ure on the nature of labour markets in developing countries (Lewis (1954),
Harris and Todaro (1970), Fields (1975), Magnac (1991)), in particular the
role of self-employment (Bosch and Maloney (2010), Giinther and Launov
(2012), Haywood and Falco (2016)).

Finally, my model provides a natural basis for a simple structural ap-
proach that enables identification of two-sector earnings distributions, when
unobserved permanent and transitory components of earnings — that is, per-
manent worker heterogeneity and random variation in wages offers — are
correlated with the sector choice. My approach addresses the empirical chal-
lenge that arises from the central idea of a search model based, namely that
idiosyncratic draws from the wage distribution determine whether a job of-
fer is accepted or not. Alternative approaches rely on the assumption that
transitions between sectors are driven by random variation, even if they
allow for comparative advantage modeled as permanent unobserved hetero-
geneity that attracts different, though potentially correlated, remueration
across sectors of employment (Card (1996), Lemieux (1998), Suri (2011)) A
data-generating process that follows from a search model would violate such
assumptions.

The paper is structured as follows. In section 2, I present the model and
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conditions for its equilibrium. In section 3, I derive comparative statics. I
discuss their implications in section 4 and I summarise the model’s testable
implications. In section 5 I present the empirical strategy. I implement this
on a dataset that I discuss in section 6 and present and discuss the empirical
results in section 7. Finally, I conclude in section 8.

2  Conceptual Framework

This framework starts with the idea that owners of small businesses in urban
areas have access to an active market for wage jobs. Most of their daily de-
cisions about the business may be on the intensive margin - decisions about
buying, selling, and investments. Business owners will periodically consider
the extensive margin too - that is, whether to continue or shut down their
business. For large firms, exit decisions may be based on alternative uses of
capital. ! For small owner-managed firms and self-employed workers, how-
ever, alternative employment opportunities are perhaps really the binding
constraints to firm survival. That is, availability and relative attractive-
ness of wages compared to business income decide whether firm owners shut
down the firm and take up a wage job. In the model that I propose, the value
from present and future incomes, conditional on frictions, is indeed the only
determinant of occupational choice for individuals.

Both the return on assets and the ‘return’ to labour, in the form of wages
earned in the market, are uncertain. What is crucially different, however,
is how offers are made and when information is revealed. Financial insti-
tutions make anonymous offers of financial contracts to the general public.
Investors’ knowledge of the value of a financial contract does not change
between the pre-contracting stage and the moment when the contract is
signed.” Employers, on the other hand, make job offers only to specific ap-
plicants. Workers then only know the distribution of wage contracts in the
pre-contracting stage, and learn about the value of a specific contract only
when an personal offer has been made to them. Workers, in the canonical
partial equilibrium search model (Stigler (1962), Mortensen (1970), McCall

'Tn the classical literature on firms (e.g. Evans (1987), Jovanovic (1982)) exit decisions
follow a learning story: firms exit the industry when they have observed their performance
sufficiently to conclude that capital is not used in the firm more efficiently than in the
market.

“Depending on the kind of contract, this value can be deterministic or stochastic (and
then only known in expectation). The principle of anonymous, public contract offers holds
for both types
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(1970)) go around searching for the optimal contract. During that stage,
they never know precisely at which moment in time an acceptable offer will
be made to them.

I convey this idea in a simple, but general two-period model. I nest an
otherwise standard model of investment behaviour under uncertainty within
a simple two-sector labour market search model. Self-employed individuals
can engage in on-the-job search for a wage job.? If they do, they face a distri-
bution of wages and only learn about the value of a particular possible wage
offer if and when it arrives.® A decision about investing into the business
has to be made before an eventual job offer arrival. The reservation wage
summarises the optimal exit strategy, and the two-period model allows for
a particularly tractable, closed-form solution of the reservation wage. This
allows me to keep the algebra simple and focus on how occupational choice
interacts with investment behaviour. The reservation wage determines the
endogenous shutdown condition. Effectively, this acts as an additional dis-
count factor when the forward-looking agent makes her investment decision.

The model is able to generate two key insights. Firstly, it can generate
non-concavities in the optimal path of capital even with an underlying neo-
classical production function. Multiple stationary firm size equilibria may
arise as a result, and the initial capital stock determines which equilibrium is
reached. Secondly, an improvement in the wage offer distribution decreases
incentives for accumulating capital. Individuals with better prospects in
wage employment will tend towards a smaller capital stock, in anticipation
of the possibility that they may shut down the firm — and lose their invest-
ment — when an attractive job offer arrives.

3I model search as an exogenous process. Koelle and Quinn (2016) include both a costly
search effort choice and capital accumulation into an occupational choice model between
self-employment, wage employment, and non-employment. In such a model, agents have
to trade off two potential investments: investments into capital to increase future earning
capacity in self-employment, and investment into costly search to increase the probability
of receiving a job offer.

4For simplicity, I do not model uncertainty in business profits. Instead, incomes from
self-employment are assumed to be deterministic. This implies that agents know about
their entrepreneurial ability, and that there is no market risk to running a business. I
relax the latter assumption in the emprirical part.
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2.1 A model of investment under on-the-job-search

There are two periods, and two occupations: self-employment and wage
employment. Consider an individual who, in the first period, is self-employed
as the owner of a small business. The timing of the model is as following: In
period 1, the agent owns assets k1 and earns income 7(k1). Still in period 1,
she has to decide how much to invest into future assets ky. Credit constraints
prevent her from borrowing, but she can invest up to the total of her wealth:
ko < ki1 +m(k1). The only use of future assets is to generate business income
in the second period, which is known with certainty. She consumes what she
not invests: ¢; = m(k1)+ k1 — ko and receives utility u(cp) from consumption.
At the start of period two, wage offers are drawn from a compound lottery.
There is a probability A that the agent receives a wage offer. This allows for
the presence of search frictions. If an offer is made, it is itself drawn from
a distribution F'(w). This distribution is known to the agent. The agent
consumes her wage and earns utility u(w). Otherwise she will remain self-
employed and have utility u(7(k2)) from consumption of her income. The
agent discounts future consumption with discount factor .

I make the following assumptions on functions and parameters:
(A). Assumptions on model primitives

A1. CONCAVE UTILITY: The utility function u(c) is three times continu-
ously differentiable, with

u(c) >0 u'(c) <0 u"(c)>0.

A2. NEOCLASSICAL PRODUCTION FUNCTION: The production function m(k)
is twice continuously differentiable and obeys the Inada conditions:

7(0) = 0 lim7'(k) = +oo
k—0

(k) > 0 lim 7'(k) = 0
k—o00

(k) < 0.

A3. CUMULATIVE DISTRIBUTION FUNCTION: The function F(w;a) is a
cumulative distribution function of w parameterised by a that admits
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first order stochastic dominance in a:

F(w,a) = / f(z,a)dx
with /+Oo f(z,a)dx = 1
Fo(w,a) = (917((922,61) < 0.

A/. DISCOUNTING: The discount factor is 0 < < 1.
Ab. SEARCH FRICTIONS: A wage offer arrives with probability 0 < X < 1.

The assumption of credit constraints is necessary to make the problem
interesting, else all firms would immediately reach their optimal size. The
assumption that capital in the second period is not available outside the
production function is made for convenience. It is important that some
return from capital is lost when agents exit self-employment.® I parameterise
the wage distribution in assumption A3 so that I can discuss an improvement
in the wage distribution by means of comparative statics calculus. The
strictly positive discount factor in assumption A4 ensures an interior solution.

The value function summarises the decision problem:

V(z, ko; k1) = max {u (m(k1) + k1 — ko) + (1)

z,ka

B [r: / (u<w> - u<w<k2>>>dF<w, @) + u(r(k2) | }

5Tt is possible to extend the model to allow agents to use assets for intertemporally
shifting consumption. However, with such an extension, a precautionary savings motive
provides an additional mechanism for asset accumulation. By shutting down this possib-
ility, the model focusses on business profits as the rationale for asset accumulation.

10
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2.2 Equilibrium

The first order conditions are the necessary conditions for an optimal choice
of z and ko, given the state variable k; and parameters:

Vi(z, kask1) = —BAf(z,a) - [u(z) — u(m(ks))] (2)
Volz, kosk1) = —u/(w(ky) + k1 — ko) + (3)
P [1 — A (1= F(z a))] ' (m (ko) - 7' (ko)

where V1 denotes the partial derivative with respect to the first argument.
We can solve condition (2) for z for an explicit expression of the reservation
wage as a function of ks:

2(ks) = (ko) (4)

Plugging this into the other first-order condition (3) reduces the problem to
a univariate model with ko as the unique choice variable:

Vg(kg; kl) = —ul(ﬂ(kl) + k1 — kQ) + (5)
ﬁ . [1 - (1 — F(Z(kg),a))] . u,(ﬂ'(kg) . W,(kg)
= 0.

I retain an explicit expression for z to facilitate a comparison of my model
with the neoclassical investment model. Condition (5) expresses the Euler
equation that characterises the condition for an optimal asset allocation
across periods. It equates the marginal utility of consumption in period
1 with the discounted, expected marginal utility of consumption in period
2. Since the marginal value of capital in wage-employment is zero, the ex-
pected marginal utility of capital is really only the marginal utility in self-
employment, times the probability of staying self-employed. Agents discount
future marginal utility from investment by the expected probability shutting
down the firm. I refer to

0(2(k2)) = B+ [1 =X+ (1= F(z(k2),a))] (6)

as the effective discount factor. When this effective discount factor is equal to
one, the Euler equation just describes a basic neoclassical savings-investment
model in the tradition of Ramsey (1928). My model reduces to a Ramsey
model when A = 0 — when the agent never receives a wage offer — or when

11
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F(z(ke,a) = 1 - when the reservation wage is higher than any wage offered in
the market. The effective discount factor reaches its lower bound - (1 — \)
when the agent accepts job offers at any wage. Then, F'(z(k2,a) = 0 and the
effective discount factor is determined only by the degree of search friction.
Somewhat contrary to intuition, occupational choice affects the investment
behaviour more if labour markets are more efficient, and the self-employed
frequently receive job offers.

The concavity of the utility function and a strictly positive discount factor
ensure that an inner solution of the first order condition is always reached.
Further, a second order condition is required to ensure that the first order
decision indeed describes a maximum. The second-order, sufficient condition
for an optimal investment choice is given by:

Vag(koi k1) = o (w(k1) + k1 — ko) 4 6(2(k2)) - (7)
u” (m(ka)) - 7" (k2) + ' (mw(ks)) - 7" (o)
dz

+BMf (2(k2), ) - u/(7(k2)) - 7' (k2) - s

where Vo denotes the second derivative of the value function, twice with

respect to the second argument. The sign of (7) is ambiguous. The value

function is not globally concave. This is not necessary for a solution to

exist - we only require the value function to be locally concave at an op-

timum. Therefore, we can appeal to the result that the first and second

order conditions are necessary and sufficient to describe a maximum of the
=

value function. That is, at any optimum, the first order condition (5) and
the second order condition Vas < 0 must hold.

3 Comparative statics of optimal investment choices

In the following I characterise how the equilibrium is affected by changes
in the economic environment that an individual decision maker faces. Two
comparative statics results are of special interest here. Firstly, I analyse
how optimal asset choices k2 vary with initial capital stock k;. In analogy
to models with many periods, I will refer to this policy function that maps
initial into future capital stock as the law of motion of assets. This also
allows me to characterise steady state equilibria. It turns out that the policy
function of this model can be locally convex, and that there can be multiple,
stable steady state equilibria. A key determinant of the shape of the policy
function is the location of the wage distribution relative to the profit function.

12
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This leads me to, secondly, analyse how optimal asset choices, and by
extension the evolution of firn size, are affected by changes to the value of
wage employment. In particular, I derive comparative statics with respect
to a first order stochastic improvement in the wage offer distribution.

3.1 Policy function for investment

The slope of the policy function ko(k1) is characterised by the derivative of
the first order condition for optimal investment (5):
dky _ =Vor _ u'(m(ky) + ki — k) - (1 +7'(k1))
dkl V22 V22

> 0. (8)

The sign follows from the numerator being negative by concavity of the
utility function, and the denominator 7 being negative at an optimum.

From the first order condition, it is straightforward to verify that a steady
state in assets must exist. Since F'(z,a) is a cumulative density function it
is bounded in the unit interval. By concavity of 7(k) there always exists a
k such that =1+ 8- [(1—=X) + A - F(z,a)] - 7'(k) = 0. However, unlike in
the standard neoclassical investment model, this steady state need not be
unique because the law of motion of assets may be locally non-concave.

I order to show this, I take the second derivative of the law of motion:

d (dk2> _ Vo - Voo + Va1 - Voo

(9)

dir \ dky V2
1
— (w1 (k) R — k) - (147 (k1))
Vs

6(2(ka)) - [u” (m(k2) - 7" (kz) + 1/ (m (k) - 7" (k)|

+BA- f(z(ka), @) - v/ (7 (k2)) - 7' (ko) - j;]

+ Vo - [u”(”(k’l) + k1 — ko) - W//(kl)] }

The sign of (9) is ambiguous. The third, and fourth lines are negative,
while the third line is positive; the first line is a positive constant multiplied

13
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with the terms in lines 2 and 3. When the expression in the third line
dominates, (9) is positive and the law of motion is convex. I discuss further
in section 4.2 when we can expect this to be the case, and when to expect
multiple equilibria.

From condition (9), we can check that the law of motion is always concave
(and therefore convergence to a unique steady state is guaranteed) whenever
my model reduces to the neoclassical investment model. This is the case
if the second summand of (9) reduces to zero. This happens under any
of the following conditions: if there are no wage offers and A = 0; if firm
owners’ investment strategy does not consider alternative for their labour
and ddIfQ = 0; or finally, if the reservation wage does not overlap with wages

offered in the market (for example, if it is higher than any market wage) and

f(z(k2),a) =0.

3.2 Stochastic improvement in the wage offer distribution

Next I describe how optimal investments change with improvement in the
wage offer distribution. Through their effect on j—é, differences in the loca-
tion of the wage distribution are give rise to very different laws of motion of
assets, holding productive characteristics in self-employment constant. Here
I discuss the comparative statics effects of such differences on the equilibrium

path.

I'model an improvement in the wage distribution as a first order stochastically-
dominant shift in the wage distribution (see Assumption 3). Increases of the
parameter a induce such a shift of the distribution function. I obtain the
comparative static

diy _ BN (ko)) (k) _ 0
da Vao

Since V5o < 0 at an optimum, the sign of (10) is globally negative. A
stochastic improvement in the wage offer distribution reduces investment
everywhere. Such a shock to the wage distribution will act as a shock to the
effective discount factor. For a given reservation wage, it is now more likely
that a wage offer is accepted. This brings down the optimal investments,
and in turn the reservation wage, until a new equilibrium is reached.

14
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4 Discussion

I start the discussion of the intuition of the model and its implications by
illustrating the law of motion for a situation with a unique equilibrium,
and for one with with multiple equilibria, in Figure 2. Like all graphical
representations of the model in this paper, this graph has been obtained
by computer simulation of a parametric version of the model. T simulate
using a Cobb-Douglas production function, a CRRA utility function and a
lognormal wage distribution.® The left-hand graph depicts a unique steady
state; the law of motion is globally concave. The right-hand graph shows
a law of motion which is both concave and convex, and which gives rise to
multiple stable steady state equilibria. Stable equilibria are located where
the law of motion crosses the 45 degree line and is locally concave at the
point of crossing. These points are labelled A and C in the graph. The
steady state at point B is unstable: a small perturbation of ki causes assets
to move away from the steady state.
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(a) Unique equilbrium (b) Multiple equlibria
FIGURE 2

LAW OF MOTION FOR ASSETS

For any level of initial assets above B, firm size will converge to the high
capital equilibrium C whereas for entrepreneurs with initial assets below B

6 Appendix A lists the details of parameter assumption for each figure.
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it will tend towards the low capital equilibrium A. This happens because
those individuals decrease their asset holdings in expectation of leaving self-
employment for a better paying wage job. They will eventually improve
their incomes if they end up accepting a job offer. Those who do not switch
because they do not receive a sufficiently attractive wage offer, or no job
offer at all, will have a lower capital stock and income.

4.1 Effective discount factor as transmission channel

The effective discount factor (6) relates occupational choices of the firm
owner to shutdown probabilities of the business. This becomes evident from
the Euler equation (5). The presence of the effective discount factor is what
changes the Euler equation compared to the neoclassical investment model.
Here, 1 provide some further intuition into the mechanisms behind changes
in the effective discount factor.

Given the closed-form solution (13), the reservation wage increases mono-
tonically with initial assets. This does not automatically lead to large
changes in the effective discount factor. For that, we also require suffi-
cient probability mass of the wage offer distribution to be located in the
neighbourhood of the reservation wage:

06(z(k2)) 0z O
o =B SGU)a) g e

(11)
Only when f(z(k2),a) is positive does a change in initial assets, through a
change in future assets and the reservation wage, translate into a change of
the effective discount factor.

This mechanism, with effective discount factors corresponding to figures
2a and 2b, respectively, is illustrated in the left-hand panel of Figure 3.
The graph plots the effective discount factor for each level of initial capital
stock. In the unique equilibrium case, the effective discount factor rises very
sharply. Moreover, this rise happens to coincide with an area of low initial
assets, where the marginal return is high and assets are below any steady
state level. With multiple equilibria, the increase in the discount factor
occurs more slowly, and at a higher level of initial assets.

How the effective discount factor rises along the asset distribution de-

pends on the density of the wage distribution at the reservation wage. The
right-hand panel of Figure 3 shows these densities, again corresponding to
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figures 2a and 2b. It plots initial capital stock k; against f(z).” The discount
factor increases as more and more mass of the wage distribution lies below
the reservation wage. The slope of the effective discount factor is propor-
tional to the slope of the wage distribution profile. The effective discount
factor remains constant where this is flat.

In fact, the effective discount factor that gives rise to figure 2b rises
from its lower asymptote at 5(1 — A) — when all jobs are accepted — to
its higher asymptote at § — when no wages are accepted. As the effective
discount factor rises, the asset evolution moves from the lower to the up-
per asymptote path. Figure 4 illustrates this. The upper and lower limiting
equilibrium paths correspond to the situations where none or all of the job of-
fers are accepted, respectively. The production function remains unchanged
throughout.

The figure illustrates how a low assets, low income equilibrium can arise
even if the (technical) marginal returns to capital are high. Starting from
low levels of k1, the reservation wage is lower than the lower bound of market

" Since z = mko and ko(k1) is monotonically increasing, there is a one-to-one mapping
between z and k1.

———-Unique equilibrium
— Multiple equilibria
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(a) Effective discount factor (b) Probability density function of wages

FIGURE 3
MECHANISMS DETERMINING THE SHAPE OF THE LAW OF MOTION
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FIGURE 4
MULTIPLE EQUILIBRIA AND LIMITING INVESTMENT PROFILES

wages. All job offers are accepted, firms very frequently shut down, and the
remaining firms are on a path to a low equilibrium. As we move up on the
horizontal axis and initial assets increase, the law of motion changes from
concave to convex when business profits start to become competitive, and
the lowest-paid wage offers cease to be attractive. The effective discount
factor rises as a result. As kj increases even further, wages cannot keep up
with business profits, and the reservation wage rises above the highest wages
in the market. Discounting now only occurs with 3, and the firm is on the
same equilibrium path that would occur in isolation.

As a result, the model sustains both a low-asset, low-income equilibrium
with a high probability of shutdown and exit to wage employment, and a
high-asset, high-income equilibrium with a zero probability of a voluntary
shutdown.

4.2 'When should we expect multiple equilibria?

Convexities in the law of motion of assets are a necessary, but not a sufficient
condition for multiple equilibria to occur. In this section I provide further
insight and discussion into both kind of conditions for multiple equilibria.
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Recall from the discussion following equation (9) that convexities in the
law of motion of assets arise when the second term in that equation dom-
inates. From (11), we can see that this obtains most easily when the slope
effective discount factor is steep. In addition, a convexity is also more likely
when the utility and production functions are relatively flat. Then, the de-
rivatives u/(), v”(), 7'() and #”() are all relatively small in absolutely value.
This makes it more likely for the positive summand, the discount factor
channel to dominate in (9).
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(a) Law of motion (b) Wage densities
FIGURE 5

CONVEXITIES WITH AND WITHOUT MULTIPLE EQUILIBRIA

Of course, convexities may occur without triggering multiple equilibria.
Figure 5 shows the three possible laws of motion that convexities may give
rise to. The right-hand panel documents the corresponding wage distribu-
tions. If wage densities pick up at initial asset levels sufficiently below the
steady state, then a local convexity may simply push up the investment pro-
file towards a higher equilibrium path. In a sense, the firm changes course
with its investment policy at a stage before the eventual target (the steady
state capital stock) has been reached. This scenario is drawn in red solid
lines. In fact, the policy function converges to the investment profile that
would arise in isolation, a reference point drawn as a thin dotted line.
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If instead, wage densities pick up beyond, but sufficiently close to, a
steady state, then multiple equilibria can arise. This is the constellation of
Figure (2), and is repeated here for comparison, again drawn in blue with a
dashed-dotted line. Under this scenario, firms with initial assets above the
steady state capital stock at some critical level of ki revise their policies of
decreasing capital stock. They eventually start accumulating capital again
until they reach a higher steady state.

Finally, if wage densities pick up at initial assets far beyond the steady
state, firms react in a manner similar to the second case, and slow down the
decline in their capital stock. However, if this occurs at high levels of k;
where capital stock already decreases rapidly, this revision of policy may not
be strong enough such as to lead to a new expansion of capital stock. This
scenario is draw in dashed black lines.

Note that as we move up the initial asset distribution, the ‘dents’ in the
laws of motion that convexities create become more and more pronounced,
even though wage densities increase more slowly with the reservation wage.
This illustrates the observation that the investment profile is more likely to
turn convex when marginal productivity and utilities themselves are flatter.
By implication, convexities are most likely to be found in precisely the kind
of scenario that results in multiple equilibria - in the shallow parts of the
policy function beyond the first steady state.

4.3 Testable Hypotheses

This model of investment behaviour interacted with behavioural choice yields
a number of empirical predictions that we can test for.

1. The probability of switching from self-employment into wage-employment
s higher when the probability of receiving an attractive job offer is higher.

This hypothesis is a basic test of whether the fundamental premise of
this model is supported by empirical evidence: owners of small businesses
do take opportunities in wage employment into account when they decide
whether to continue in business or shut down their firm. In the model, the
probability of switching is given by

A (1= F(z,a)).

In a sense, this test also gives us an idea of whether wage employment op-
portunities affect the effective discount factor, which of course we cannot
observe. But theoretically, it is proportional to 1 — A - (1 — F'(z,a)).
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2. Investments into the firm are lower when the the probability of receiving
an attractive job offer is higher.

This hypothesis is predicted by the comparative static of optimal invest-
ment with respect to an improvement in the wage distribution (10). The
model predicts a decrease of investment at any point of the distribution of
business incomes.

3. The effect sizes in Hypotheses 1 and 2 follow an inverse U-shaped pattern.
Effects are largest for individuals with medium business incomes.

Figure 5 illustrates this prediction. If there are convexities in the path of
optimal investment, then investment decreases most sharply in the middle
of the capital (and therefore business income) distribution. The effect is
less pronounced for very small and very large firms. Owners of small firms
will already take up most job offers they manage to receive. For owners of
large firms, wage employment does not constitute a competitive alternative
to running their own business.

5 Empirical Framework

In this section I present the identification strategy and the equations I es-
timate to test the predictions of the model. The main concern is finding
an adequate expression for the counterfactual wage distribution that each
individual who is currently self-employed faces. Wages are only observed for
those individuals who are actually wage-employed, and business incomes are
only observed for those who are actually self-employed. The predictions of
the model, however, crucially depend on the relative position of wage offers
and business incomes. We need to make counterfactual predictions for both
of these objects.

This exercise is complicated by the fact that in economic terms, the
model is one of individual choice, and should be thought of as conditional
on a given comparative advantage in productive characteristics wage and
self-employment, respectively. We can condition on a vector of observable
characteristics x when predicting counterfactual wages. Clearly, there will be
still a large part of the wage distribution that is determined by unobservable
characteristics which may be correlated between the two employment sectors.

In this section, I first present two empirical measures of the attractiveness
of wage employment relative to self-employment based on earnings differen-
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tials. These measures can be identified from data on earnings distributions
and sectors of employment. 1 then discuss identification of the counter-
factual wage distribution under alternative sets of assumptions about the
cross-sector dependance of unobservable wage determinants. I take advant-
age of the transition structure implied by the model and propose a simple
structural method to identify comparative advantage in a two-sector model
when transitions depend on random shocks that are not independent from
the observed outcome, which in this case are draws from the random wage
distribution.

5.1 Expressing counterfactual employment opportunities

In order to test the hypotheses summarised in section 4.3 we need to have an
empirical measure of the relative attractiveness of wage employment. The
model suggests a simple reservation wage strategy:

z = 7(ko)

However, business incomes in the second period are only observed for those
who are actually self-employed in that period. But the law of motion of
capital (8) suggests that future business incomes are a function of current
incomes, and that future business incomes equal the reservation wage:

zi = m(kiz) = g(m(ki1)) (12)

where g(kq) is some increasing function of individual ¢’s business incomes in
the first period. The simplest functional form is

g(ﬂ'(k‘il)) = W(kil) = T;1.- (13)

and is the one assumed in most specifications that I estimate.
I express the relative attractiveness of wage-employment in two ways:
firstly, by a dummy of whether the expected wage in period 2 is higher than

the reservation wage:
1 (E(wm) > 1

v;) (14)

and secondly by the probability that individual ¢ receives a wage offer higher
than his or her reservation wage:

Pr(wio > mi1|W;) = 1 — F (m;1|¥;) (15)

which can be calculated as a quantile of i’s wage distribution. Both measures
are conditional on an information set W;. This expresses the fact the each
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individual faces a specific wage distribution F(w,a), where W¥; empirically
proxies for a. The information set generally contains observable charac-
teristics x;, but potentially also other information about the self-employed
individual, for example unobservable components of their income. I now
discuss identification of F(w,a) under different sets ¥;.

5.2 Identification of counterfactual wage distributions

The central challenge to identification is that we only ever observe an indi-
vidual in a single sector at a time. In order to asses the relationship between
alternative employment opportunities and outcomes for the self-employed,
we need to be able to construct the measures (15) and (14) for all self-
employed. It is therefore necessary to predict the unobserved, counterfactual
wage, and its distribution, for the self-employed. To this I now turn.

First, I set up the problem. Suppose that the log of potential wages w;;,
and incomes from self-employment, m;, of individual ¢ in time period ¢ are
determined according to the following process:

lnwit = thﬁ-Féit (16)
Inmy; = Xy + vie (17)

Earnings (wages and profits) contain two components: an observable
(%}, 8 and X}y, respectively) and an unobservable part (e; and vy, respect-
ively).® In order to identify (14) and (15), we need to identify both the ob-
servable and the the unobservable part. For the observable part, this means
correctly identifying the predictive coefficient B from earnings functions of
the actually wage-employed only, which is possible under weak conditions.

However, we observe incomes only for those individuals actually employed
in sector Si € {0,1}:

Wir = thIB =+ €t iff S1f =1 (18)
it = th’)/ +uvy M S;=0 (19)
The main threat to identification arises from a correlation between ¢;;

and v;. This poses two concerns: firstly, the earnings residual in self-
employment, v;;, may contain some information about the counterfactual €;

81t is straightforward to extend z; to contain different predictors for earnings in wage-
employment and self-employment.
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and therefore the mean of the individual-specific wage distribution. Wage
predictions are systematically biased towards the mean that is only condi-
tional on observables. Ignoring this causes us to underestimate wage em-
ployment attractiveness for high-ability individuals, and to overestimate for
low-ability individuals. Secondly, correlation may lead to selection on un-
observables. This biases wage predictions that we make for individuals that
are self-employed with coefficients that we have identified from data on the
wage-employed.

5.2.1 Conditional Independence

As a benchmark, consider first the case of conditional independence between
unobservables in wage employment and self-employment.

(B1). Assumption: Conditional Independence
CONDITIONAL INDEPENDENCE! Vit € | Xit Vs, t.

If Assumption Bl holds, then FE(e; | xit) = E(ei | Xit, vit). In this case,
the Mincerian wage regression is straightforwardly identified with OLS. Tt
also follows that the only informative information set is ¥; = {x;}. The
measure (14) is then identified by a linear prediction.

In order to identify (15), we need to know the conditional distribution of
€2, given X; 2. If this conditional distribution is normal, then we can express

(15) by

X o — T
Pr(wig > i1 | ) =@ <2l> (20)

Oec

Under conditional independence, the wage distribution is also nonpara-
metrically identified by

Pr (w@g > i1 ‘ ‘I’z) = F(T"i,l | \I/z) (21)

and can in principle be estimated without imposing strong parametric as-
sumptions using a nonparametric or semiparametric estimator for F'().

5.2.2 Endogenous Switching Model

If unobservable components of business incomes and wages are correlated,
selection into wage employment and self-employment is based on compar-
ative advantage (Roy (1951)). This implies two things: firstly, conditional
independence is violated if the average level of the unobserved component
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(say, ability) for wage-employed is different from its average level in the pop-
ulation. Further, the fact that someone is self-employed is informative about
the level of ¢; in the cross-section. If the sector of employment, but not the
exact income in that sector, is informative about the wage distribution of an
individual, then counterfactual wages can be identified with an endogenous
switching model (Lee (1978), Maddala (1983)), here abbreviated as ESM.
This it what is Assumption B2 states.

(B2). Assumption: Endogenous Switching Model

B2.1. SELECTION MECHANISM: Employment in the wage sector (S; = 1) is
chosen iff
xi€ +qi¢+7 >0 (22)
where n; is random variable, q; is a vector of variables and 3, 7, & and
¢ denote parameter vectors of corresponding dimension.

B2.2. JOINT NORMALITY: The error terms of (16), (17) and (22) are jointly
distributed as

UJ 0 1 One Onu
€ ~N 01, Oen 03 Oey

2
v; 0 Onv Oev Oy

B2.3. INFORMATION SET: W; = {x,5;} is the sufficient information set for
the counterfactual wage distribution.

The selection mechanism (Assumption B2.1.) includes an unobserved
taste shifter 7;. This allows for unobserved, non-pecuniary preference com-
ponents that influence selection. Such a selection mechanism is sometimes
referred to as a ‘generalised Roy Model’ (7. Assumption B2.3. on the in-
formation set is plausible if individuals do not have sufficient knowledge
about predictive power of their comparative advantage in self-employment
— including, for example, the case when they cannot separately identify the
level of their comparative advantage from other determinants of their busi-
ness income. They might still be able to know the wage distribution that
individuals face who are similar to themselves on observable characteristics,
including the initial sector of employment.

As Lee (1978) and Maddala (1983) explain, all coefficients but the cor-
relation between incomes in the two sectors, o, are identified with cross-
sectional data if there is an excludable variable q; that shifts the latent
switching variable, but that are excludable from either outcome equation.
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Furthermore, the model allows us to identify the mean and variance of
the wage distribution, conditional on the information set in B2.3. The linear
prediction for the mean is identified by exploiting the information content of
the inverse Mills ratio:

E (wl\SZ = 0)

E(x{B]Si=0)+E(e|S; =0) (23)
¢ (%1€ + q;C)
T (€ + i)

The ESM relaxes the assumption of independance, but is still quite re-
strictive. In particular, with cross-sectional data we cannot identify pe,,
and therefore cannot condition wage distributions on any information set
that includes unobservable determinants of an individual’s specific business
income.

= xiB—oep (24)

5.2.3 Dynamic Selection Model (DSM)

We can exploit the panel structure of the data in order to relax the re-
strictive assumption on the information set that identification with a static
endogenous switching model requires. I propose a simple structural model,
the dynamic selection model (DSM), that follows the transition structure
suggested by the theoretical search model.

With the DSM, the switching probability can be disentangled into two
parts: the component of selection based on comparative advantage, that
is Pr(w;2 > m1 | ¥;), and the component of selection associated with the
search friction, A. The endogenous switching model is not able to distinguish
between those two components. Instead, it rationalises selection into self-
employment (S; = 0) by a negative shock 7; to selection. On the other hand,
the parameter p,c in (24) expresses the correlation between this error term,
and wages. Therefore, the ESM might underpredict counterfactual wages
for the self-employed. By modelling dynamic and not just static selection,
the DSM allows us to identify the parameter pe,, and therefore to include
individual-specific components of unobservables ;1 in the information set.

(B3.). Dynamic Selection Model

B3.1. SELECTION MECHANISM Transitions between sectors of employment
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occur according to the following structure:

Case (Si1,Si2) Transition probability
1 (0,1) A-Pr (wig > 7Tz'1|\I/,,;>

2 (0,0) (1—)\)+)\-(1—Pr(wi2 >7TZ'1|\I’.,;))
3 (1,1) (1-9)
40,00

B3.2. JOINT NORMALITY The error terms of (18), (19) are jointly distributed
as

2 2
€1 O; PO  pPOec-0y pP-Oc- 0y
2
€9 ~ N . o ,0'(752' oy p-ae-gy
1 . . o, Pv -0,
2
V9 . . . o,

B3.3. INFORMATION SET The relevant information set to predict the coun-
terfactual wage distribution is W; = {x;, v;1 }

Assumption B3.1. imposes the structure of the search model from sec-
tion 2, and extends it by an exogenous transition probability § from wage-
employment to self-employment, which should be thought of as the probabil-
ity of job loss. There is no unobserved taste shifter, and therefore assumption
B3.2. is based on a quadrivariate normal distribution of two variables, € and
v, in two periods, 1 and 2. The parameters of the model are identified under
Assumption B3. The model can be estimated using maximum likelihood.
Derivation and statement of the likelihood function is relegated to Appendix
B.

By exploiting the discrete dynamic choice structure implied by the the-
oretical model, the DSM is able to uncover the full earnings distribution
in a two-sector model under an endogenous switching mechanism. An al-
ternative approach (Lemieux (1998); Suri (2011)) identifies correlated, and
sector-specific returns to individual unobserved heterogeneity using linear
panel methods.”. However, identification requires that only permanent and
not transitory components of the relative attractiveness of sectors matters
for switching. By imposing the structure of the model, I am able to allow

9 Applications of the model to occupational choice and earnings distributions in devel-
oping countries include Haywood and Falco (2016), and Imbert (2013)
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for this correlation of entry into wage-employment with specific draws from
the wage distribution.'”

5.3 Identification of effect on outcomes

The ultimate goal of the empirical analysis is to identify the effect of al-

ternative wage employment opportunities on observable outcomes of choices

made by business owners. The outcomes of interest are transitions out of

self-employment into wage-employment, and firm growth. These outcomes

are measured as binary variables, and the latent variable is a function of

alternative employment opportunities (15) and (14) and other variables:
ym = {1 ?f op + Mfzcjtozjl' + F;,C’tOQ + Tet + Tier >0 (25)

© 0 if ag+ Mi],c,tajl + T e 42 + Tep + Tier <0

m
1,C,t

the jth measure of wages relative to business incomes, and 7; an error

where y!" ., denotes the outcome m for individual ¢ in city ¢ and period ¢,

M

2,¢,t ]
term. The main parameter of interest is o, the coefficient on the alternative
employment opportunity measure j. Throughout, I control for local labour
market conditions at the city-year level 7.; as a potential driver of relative
wages, transitions, and firm growth. In different specifications I also include
other control variables I'j ¢ ¢.

I also estimate a model that allows me to test for heterogeneous effects:

. i K 1k ._J / K 1k J
i = 1 it ap+ Mij’c,t . Zk:lhita{,k + I cp2 + Zk:lhitag’,,k + Tet + Tiet > 0
iet = . ' K j K j
0 if ag+ M, S hhod , + T o2+ SE hbad |+ 7er+ Ties <0

(26)
where | interact the measures with dummy variables indicating the levels
k =1,...,K of some discrete variable h;;, and control for these dummies

directly.

5.4 Procedure

I combine all of this in a procedure that consists of three steps.

1. In the first step, I estimate earnings equations and predict counterfac-
tual wages.

0This identification strategy is then much closer to ‘semi-structural’ approaches of
selection correction (Lee (1978); Heckman (1979)
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2. In the second step, I construct empirical counterparts to the alternative
employment opportunities measures (15) and (14). These take the
following forms :

10 =1 (B(wa|®a) > m)  Pr() =0 (E(wggz Ut])t)_ ”“) (27)

where E(wy|®;) = xi,8 (OLS)

~ R 0-6
n

~ O

v

with A;; the inverse Mills ratio. The corresponding standard distribu-
tion estimates are obtained from the sum of squared residuals (OLS),
and maximum likelihood estimates (ESM, DSM), respectively.

3. Finally, I estimate binary outcome equations using constructed meas-
ures as a regressor. In particular, I estimate the probit model (26)
using as outcomes:

o Switch from SE to WE: A dummy equal one if a business owner
transits to wage-employment between periods 1 and 2, zero if
stays self-employed.

e Grow Firm: A dummy equal one a business owner adds salaried
employees from outside the household to the firm between periods
1 and 2, zero otherwise.

Since the outcome regressions include regressors that are constructed using
coefficients from first-step regressions, standard errors are obtained with a
non-parametric bootstrap procedure.

6 Data

6.1 Background

The data used in this analysis consist of a panel survey of urban house-
holds in Colombia, the Encuesta Social Longitudinal de Fedesarrollo (Fede-
sarrollo Social Longitudinal Survey; ESLF).!! Tt was collected by the Bogota-

U¥or recent empirical work on occupational choice in Colombia, see Magnac (1991)
Bosch and Maloney (2010) Mondragén-Vélez and Peiia (2010), and Cuesta and Bohorquez
(2011).
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based foundation Fedesarrollo, supported by the Inter-American Develop-
ment Bank (IADB) and the Bogot4, Bucamaranga and Cali Chambers of
Commerce. The 2007-2010 waves include a unified module on the labour
market. The 2007 wave covers only the Metropolitan Areas of Bogota, Buca-
maranga and Cali. In 2008, the survey was enlarged to include ten additional
cities and Metropolitan Areas.'?

The sampling frame consists of the 1993 Census population list of dwell-
ings, households and individuals. Census lists are updated using informa-
tion from the Colombian National Statistical Office DANE and municipal
planning departments. Households are selected into the survey using a
thrice-stratified random sampling design: the primary sampling units are
Census enumeration areas, secondary sampling units are housing blocks
(‘manzanas’), and the final and tertiary sampling units are households.
Households attriting from the panel are replaced by new ones.

Generally, for every regression I use the largest sample possible in order
to maximise statistical power. For a rough overview, that means pooling
cross-sections for OLS estimations, pooling adjacent-year panels for probit,
and for ESM and DSM wage equation estimations.

6.2 Descriptive Statistics

The universe of the survey from 2008 onwards comprises of the 13 cities
and metropolitan areas constituting the ‘total national urban population’ as
defined for statistical purposes by the Colombian National Statistical Office
DANE. Table 1 illustrates some general statistics of the urban labour market
in Colombia. The labour force participation rate, that is the proportion of
the working age population in the labour force, is fairly constant at about
55 percent. A little over 50% of the labour force are wage employed, about
a third self-employed, and about 10% are classified as unemployed. Over
the years, there is a slight but significant trend of decreasing rates of wage-
employment, and increasing rates of unemployment and self-employment.

The period covered by the sample corresponds to the global financial
crisis. GDP growth in 2007 was 6.9 percent, then dropped stepwise to 3.5
percent in 2008 and 1.7 percent in 2009 before recovering in 2010 with 4

12Barranquilla, Cartagena, Cicuta, Ibagué, Manizales, Medellin, Monteria, Pasto,
Pereira, and Villavicencio.
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TABLE 1

COMPOSITION OF THE URBAN LABOUR MARKET IN COLOMBIA
2007-2010

‘2007 2008 2009 2010

LF Participation Rate | 54.4 55.4 54.7 554
% of Labour Force

Wage-Employed 58.3 54.7 53.0 50.9
Self-Employed 31.3 33.7 339 359
Unempled 8.8 10.0 11.7 121

Source: Encuesta Social Longitudinal de Fedesarrollo
(ESLF).

Ratios are representative for the total urban national
population of Colombia. Wage-employed includes
private and government sector employees, domestic
and casual workers. Self-Employed includes own-
account workers and employers.

percent and 2011 with 5.9 percent. This adverse macroeconomic environ-
ment may explain some of the trends. The global financial crisis constitutes
a purely external shock to the Colombian economy. Like other South Amer-
ican economies, it had been on a high growth trajectory for a number of
years. The global recession that ensued after the financial crisis in developed
countries led to a sharp reduction in GDP growth, with a quick recovery.

I exploit the fact that the economic downturn brought with it a higher
number of involuntary job separations. Labour market transitions across all
years are shown in Table 2.'% The vertical dimension corresponds to the
employment status of an individual in a given year ¢, and the horizontal
dimension to the employment status in the following year t 4+ 1. The table
should be read row-wise. Every entry in the main matrix shows the percent-
age of those in the row category in year ¢ that are in the column category in
year t+ 1. For example, 6.6 percent of those out of the labour force switched
to wage-employment in the following year. The main diagonal corresponds
to inertia: individuals who stay in the same form of employment in two
adjacent years.

13 Transition matrices separated by year are available upon request. They show a 20%
increase in transitions from wage employment to self-employment in 2008-2009, compared
to the previous and following year. The percentage of involuntary job separations exhibits
the same pattern.
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TABLE 2
LABOUR MARKET TRANSITIONS IN URBAN COLOMBIA 2007-2010

Employment Employment Status t+1 Total
Status t Out of LF WE SE Other UE %

Out of LF 81.5 6.6 6.5 0.6 4.7 100
WE 8.3 729 11.9 0.5 6.4 100
SE 15.7 16.7 62.3 1.0 4.3 100
Other 44.6 20.1 234 5.4 6.5 100
UE 28.6 29.8 16.5 1.1 24.0 100
Total ¢t + 1 45.1 29.0 18.9 0.7 6.3 100

Source: Encuesta Social Longitudinal de Fedesarrollo (ESLF).

WE includes private and government sector employees, domestic
and casual workers. SE includes own-account workers and employ-
ers. Other includes unpaid labour and unspecified.

Several stylised facts emerge from the analysis of transitions. First, there
is large flexibility in the labour market. Fewer than 75 percent of the wage-
employed, and fewer than two thirds of the self-employed remain in their re-
spective occupations. Second, bilateral movements between self-employment
and wage employment are more prevalent than movements with other sec-
tors, for example unemployment. This supports the idea of on-the-job-search
of the self-employed as an important economic mechanism in urban labour
markets of developing countries.

Summary statistics of the variables used in the analysis, and precise
variable definitions, can be found in Appendix C. On average, self-employed
individuals are almost a decade older, have more than a year less of formal
education, and are more likely to be married as well as head of their house-
hold. Interestingly, more than three quarters of both wage-employed and self-
employed report being satisfied with their employment, although 41 percent
report reasons for self-employment that imply involuntary self-employment
back lack of opportunities. Just over 20 percent of those self-employed in a
given year switch into wage employment in the following year. '* A fifth of
those who stay self-employed in consecutive periods add employees to their
firm. Figure 6 reveals that more than half the firms in the sample (56 per-
cent) are owner-operator firms without other employees. Approximately 21
percent have a single employee, 8 percent have two employees. The nineti-

14 These transition rates are higher than in Table 2 because here I only consider indi-
viduals who are either wage-employed or self-employed in ¢ and ¢ 4 1.

32



7 RESULTS

(D_ -
R /A
6 ]\
©
\
= \
) I \
PN f
b I
I
I
I
I
I
o ]
T T T T T T
0 2 4 6 8 10
Number of employees
’l:l Histogram of employment ———-—- Lognormal ML fit

Log-normal fit with moments m = 0.53 and s = 0.88.

FIGURE 6
FIrRM S1ZE DISTRIBUTION

eth percentile is at five workers. Less than three percent of the firms in the
sample have more than ten workers.

7 Results

This section presents the results from the empirical application and test of
the model presented in this paper. I first discuss results of wage distribu-
tion estimation, including from a structural estimation of the theoretical
model. Then I use the estimated wage distributions to construct counterfac-
tual measures of alternative employment opportunities in wage employment.
These proxy for the relative attractiveness of wage employment versus self-
employment for all owners of small businesses. Finally, I present empirical
evidence that tests for, and finds evidence supporting, the empirical predic-
tions from the model. I conclude this section with robustness checks, and a

placebo test.

7.1 First Step: Wage Equations and Predicted Wages

I estimate the conditional mean of log earnings as Mincer equations, depend-
ant on educational attainment, a second-order polynomial of potential exper-
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ience, and on gender. All of these explanatory variables are pre-determined
with respect to the sector of employment. I then estimate three alternative
models of wage distributions: model B1.1. with a simple OLS wage re-
gression, model B1.2. by maximum likelihood estimation of the endogenous
switching model on cross-sectional data on earnings and employment sectors,
and the dynamic search model B1.3. on a balanced panel over two periods
of earnings, sector, and transition data.

Table 3 presents the results. Column (1) shows the coefficients from a
single wage equation using OLS. Columns (2)-(4) show the coefficients of
the wage, business income, and selection equations of the estimated ESM.
Finally, columns (5)-(6) show the parameter estimates of the structural dy-
namic selection model.

The coefficients the earnings equations are reported in the upper panel
of the table. The coefficients are very similar between OLS and the ESM,
though the coefficient on education is somewhat lower in the DSM. This
suggests that DSM seems indeed to do well at controlling for correlated
unobservables that are likely to bias this coefficient upwards. It seems that
the ESM, by essentially controlling for the average unobserved heterogeneity
in a sector, is not sufficient for doing this. The main differences between the
models, however, consist in the shape of the wage distribution that they
estimate. In particular, the structural DSM estimate suggest a substantial

degree of correlation of unobservables o, and of search frictions captured
by A.

7.2 Second step: Measures of alternative employment op-
portunities

With the predicted wages I construct the sample counterparts to the meas-
ures of alternative employment opportunities. Table 4 summarises, and
shows that many self-employed have a good chance of receiving a favour-
able wage draw, though there is substantial heterogeneity across individuals.
A majority of them can expect to increase their income if they switch to
wage-employment. The ESM produces somewhat lower predictions of wages
compared to other other two methods. As remarked when I discussed iden-
tification, this might potentially be an underestimate.
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TABLE 3

ESTIMATES OF THE WAGE AND BUSINESS INCOME DISTRIBUTIONS

(1) (2) (3) (4) (5) (6)
OLS ESM DSM
WE WE SE Selection WE SE
Parameters of conditional earnings mean
Years of Schooling 0.102%** 0.100%** 0.092%** -0.008*** 0.086*** 0.083%**
(-0.002) (0.002) (0.004) (0.003) (0.002) (0.003)
Experience 0.033%** 0.032%** 0.014%%* -0.028*** 0.030%** 0.041%%*
(-0.002) (0.001) (0.003) (0.002) (0.002) (0.004)
Experience? /100 -0.041%%* -0.042%** -0.049%** -0.001 -0.040%** -0.057***
(-0.003) (0.003) (0.005) (0.004) (0.003) (0.005)
Male 0.245%%* 0.244%%* 0.525%** -0.014 0.239%** 0.425%%*
(-0.013) (0.011) (0.029) (0.019) -0.014 (0.030)
Constant 11.673%%* 11.676%%* 13.040%** 0.038%** 12.700%** 11.908***
(-0.033) (0.026) (0.084) (0.004) -0.032 (0.074)
Household size 0.904%**
(0.051)
Parameters of earnings distribution
Std. Dev. oe 0.589%** 1.432%** 0.567*** 0.927%**
(0.004) (0.022) (0.005) (0.010)
Correlation pey 0.110** 0.861***
(0.055) (0.009)
Autocorrelation pe 0.575%** 0.489%***
(0.011) (0.016)
Cross-correlation pe, 0.385%**
(0.005)
Search friction parameters
Wage offer prob. A 0.328***
(0.012)
Job loss prob. ¢ 0.132%**
(0.005)
Observations Ne 12,880 12,063 7,090 19,153 5,510 2,623

*** p<0.01 ** p<0.05 * p<0.10. Column 1 reports OLS regression on log wages. Columns (2) - (4)
report maximum likelihood estimation (MLE) of the ESM, with Household size as exclusion restriction.
Columns (5) - (6) report MLE of the DSM on a balanced 2-period panel of SE and WE individuals.
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TABLE 4
PREDICTED VARIABLES SUMMARY

Quartiles

N  Mean SD I II 111

OLS 1(E(w;) >m) 8083 0.652 0476 0 1 1
Pr(w; >m;) 8083 0.630 0.311 0.379 0.679 0.931

BSM 1(E(w;) >m) 7090 0577 0494 0 1 1
Pr(w; >m;) 7090 0.571 0.341 0.259 0.606 0.910

DSM 1(E(w;) >m) 2623 0.683 0465 0 1 1
Pr(w; >m) 2623 0.638 0.301 0.416 0.687 0.911

Source: Sample distribution of predicted measures as defined in (27).

7.3 Third step: Outcome regressions

With these intermediate results, I can now proceed to testing whether al-
ternative wage employment opportunities matter for decisions of business
owners. [ first test whether variation in these measures can predict trans-
itions out of self-employment and firm growth. I then proceed to testing for
whether there is evidence of a inverse U-shaped pattern of the effect sizes as
we move along the firm size distribution.

7.3.1 Main result: Transitions and firm growth

Table 5 reports the main result. I run probit regressions of transitions from
self-employment to wage employment, and of the incidence of firm growth
measure in number of employees, on the measures of alternative employ-
ment opportunities.'® I report mean marginal effects. I control throughout
for city-year dummies to capture shocks to the local labour market that
drive earnings, switching, and hiring decisions. The top panel reports res-
ults obtained with measures based on wage function estimations based on
OLS regressions, the ESM, and structural DSM estimation.

I find evidence that supports the both the first and the second prediction
from the model: better relative opportunities in wage employment increase
the likelihood of shutting down the firm and taking up a wage job, and

157 tried logit and LPM models, and obtained very similar results.
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TABLE 5

THE EFFECT OF ALTERNATIVE EMPLOYMENT OPPORTUNITIES ON FIRM
EXIT AND GROWTH

(1) (2) (3) 4)
Dependent, Switch Switch Grow Grow
Variable SE to WE SE to WE Firm Firm

OLS wage distribution estimates

10 0.024 -0.038%*
(0.016) (0.018)
Pr() 0.066*** -0.075%**
(0.023) (0.025)
Alternative Levels of Clustering
None (0.017) (0.024)%** (0.016)** (0.023)%**
Household (0.015) (0.022)%** (0.016)** (0.023)**x
City (0.009)*** (0.017)%** (0.016)** (0.023)%**
Year (0.008)*** (0.008)*** (0.008)*** (0.011)***
City-year (0.009)*** (0.017)*** (0.016)** (0.023)***
Nw 12,880 12,880 12,880 12,880
Ng - - - -
Na 2,993 2,993 2,368 2,368
ESM wage distribution estimates
1) 0.013 -0.048%*
(0.021) (0.019)
Pr() 0.064 -0.085%*
(0.118) (0.040)
Ny 12,063 12,063 12,063 12,063
Ng 7,090 7,090 7,090 7,090
Nowt 2,577 2,577 2,034 2,034
DSM wage distribution estimates
10 0.062%** -0.023%*
(0.027) (0.019)
Pr() 0.102%%* -0.047%*
(0.034) (0.026)
Nw 5,510 5,510 5,510 5,510
Ng 2,623 2,623 2,623 2,623
Nows 2,052 2,052 2,052 2,052

*#% p<0.01 ** p<0.05 * p<0.10. Probit Regressions of model (26),
average marginal effects. Dependent variables in column header.
All specifications include a constant and city-year dummies. Boot-
strapped SE with 200 replications clustered at the individual level.
Ny : sample size wages; Ng: sample size SE incomes; Noy+: sample
size outcome regression.
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they reduce the incentives to invest into firm growth. These results are
robust to different models of unobserved heterogeneity in earnings. In all
specifications, the effect of alternative employment opportunities on firm
growth is negative and statistically significant at the 5% level. I report
a number of alternative ways of clustering in the first set of regressions
based on OLS. Empirically, clustering at the individual level yields the most
conservative standard errors. Therefore, I maintain this level of clustering.

7.3.2 Heterogeneous effects

The theoretical model predicts an inverse U-shaped pattern for effect size if
convexities in the law of motion of capital are present. I test for this by inter-
acting the alternative employment opportunities measures with initial firm
size. For power reasons, I restrict this to firms with up to 4 hired workers. I
additionally report interactions with levels of educational attainment.

The results in Table 6 indeed show an inverse U-shape of effect sizes. The
effects are the strongest for firms with two hired workers, and become lower
for smaller and larger firms. This is precisely the subset of firms for which
we would alternative employment opportunities expect to have an effect at
all. To further investigate this possibility, I also interact the measures with
educational attainment instead. Effects are strongest for individuals with a
university degree, and for those who have completed media, an upper second-
ary educational qualification that is a pre-requisite for entry to university.
Effects are not significant for other levels of education.

This result, while no conclusive test of the shape of the investment func-
tion itself, is certainly consistent with the presence of convexities in invest-
ments along the firm size distribution.

7.4 Robustness

I have found that a higher comparative advantage in wage-employment can
explain transitions from self- to wage-employment, as well as firm growth.
The results are robust to including a number of controls, which I present in
Tables 11 and 12 in the appendix. I discuss them briefly here.

I first control for firm size in levels, without interaction terms. Coef-
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TABLE 6
HETEROGENEOUS EFFECTS BY FIRM SIZE AND EDUCATION

(1) () 3) (4)
Dependent Switch Switch Grow Grow
Variable SE to WE  SE to WE Firm Firm
Interaction 1() Pr 0O 1() Pr 0
Panel A: Interaction Firm Size
Measure x No employees 0.001 0.019 -0.032 -0.086**
(0.022) (0.031) (0.026) (0.039)
Measure X 1 employee 0.021 0.062* -0.074%** -0.125%**
(0.028) (0.036) (0.025) (0.032)
Measure X 2 employees 0.063 0.149%%* -0.124%%* -0.191%%*
(0.043) (0.058) (0.035) (0.045)
Measure x 3 employees 0.055 0.124 -0.069 -0.132
(0.061) (0.082) (0.059) (0.080)
Measure X 4 employees 0.007 0.127* -0.039 -0.127*
(0.058) (0.077) (0.066) (0.074)
No 2,581 2,581 2,058 2,058
Test: Jointly 0.735 0.121 0.005%** 0.000%**
Test: Firm size (0 =1) 0.483 0.248 0.164 0.266
Test: Firm size (1 =2) 0.349 0.139 0.135 0.088*
Test: Firm size (2 = 3) 0.896 0.765 0.341 0.371
Test: Firm size (3 =4) 0.535 0.975 0.613 0.939
Test: Firm size (0 = 2) 0.182 0.047%* 0.017** 0.040%*
Test: Firm size (0 = 3) 0.415 0.227 0.560 0.609
Test: Firm size (0 = 4) 0.922 0.209 0.928 0.647
Panel B: Interaction Educational Attainment
Measure X Primary -0.029 0.001 0.011 0.019
(0.031) (0.047) (0.035) (0.051)
Measure X Secondary 0.019 0.094 -0.019 -0.064
(0.038) (0.058) (0.032) (0.050)
Measure x Media 0.037 0.082 -0.064* -0.120**
(0.038) (0.053) (0.036) (0.049)
Measure X Technical 0.060 0.154%* -0.024 -0.072
(0.048) (0.071) (0.051) (0.072) )
Measure x University 0.099** 0.133** -0.113%%* -0.185%**
(0.061) (0.061) (0.055) (0.055)
No 2,807 2,807 2,214 2,214
Test: Jointly 0.067* 0.004%%* 0.020%* 0.000%***
Test: Primary = Secondary 0.329 0.204 0.522 0.239
Test: Primary = Media 0.157 0.222 0.110 0.037**
Test: Primary = Technical 0.138 0.080* 0.590 0.324
Test: Primary = University 0.014** 0.078* 0.001%** 0.003%**

Probit Regressions, average marginal effects. Dependent variables in column
header. All specifications include a constant, city-year dummies and con-
trol for each level of the interaction variable. Firm size is number of hired
workers not from the owner’s household. Education is highest level of de-
gree completed. SE obtained by bootstrapping OLS, predictions, and probit
with 200 replications each. SE clustered at the individual level. ‘Test’ lines
report p-values of multiple coefficientggests. ‘Jointly’ tests joint significance
of interaction terms. ‘A = B’ tests equality of coefficients on A and B.
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ficients become larger in absolute magnitude. Similarly, I also control for
income in self-employment. In other words, I compare two individuals that
earn the same income in self-employment, but differ in their opportunities
to earn income in wage employment. The magnitude of coefficients changes
little but standard errors are slightly higher. I next control for a number of
household variables. Coefficients on switching are lower, but those of growth
similar to before and significant. Finally, [ confirm that the preference meas-
ure do not just pick up the direct impacts of wage predictors by additionally
controlling for the latter.

Next, I construct two subjective measures of job satisfaction and stated
sectorial preference, the dummies Dissatisfied and SE by Constraint (the
details are in Appendix C). They proxy for compensating differentials, that
is non-income determinants of occupational choice (Roback (1982)). The
stated preference measures, when included as controls, predict outcomes
with the expected negative sign: if they increase, switching becomes more
likely and growth less likely. But they have little effects on the coefficients
of interest. I also change the form of the wage prediction in the first step.
I include city and city-year effects in the wage prediction, and 1 allow for
nonlinear wage-schooling profiles by expressing years of schooling in terms
of linear spline functions.

Finally, I to check that the effects of attrition from the panel survey are
not sufficient to explain my results. I drop data from cities for which attrition
was particularly high. I exclude the first survey wave, which has a slightly
different design. I verify that attrition is not correlated with the sector of
employment - in particular, it is not higher for the self-employed than it is
for the wage-employed. I predict the attrition probability and re-estimate,
weighting observations by the inverse of their predicted attrition probability.
None of these issues affect the main results and the conclusions drawn from
them.

7.5 Placebo test: Workers from within the household

I rely on firm growth as an empirical measure of investment, since my data,
like most labour force surveys, lacks information on the capital stock of firms
run by household members. I define firm growth as an indicator whether a
firm adds paid employees to their workforce. 1 argue that this is the right
measure to use. Even though firing workers is relatively easy for small em-
ployers in the urban informal sector, hiring new workers comes with a certain
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cost (searching, screening, on-the-job training, etc.) that is especially signi-
ficant in labour markets with large informational frictions. Conceptually, the
fact of bearing a hiring cost in all states of the world, but having a benefit
from the worker only in some states (when the business is continued) is quite
similar to making a capital investment that is to some degree irreversible.

TABLE 7
PLACEBO TEST: WORKERS FROM WITHIN THE HOUSEHOLD

e (2) (3) (4)

Dependent Switch Switch Grow Grow
Variable SE to WE SE to WE  Firm Firm
1 (E(w;) > m) -0.019
(0.013)
Pr (ZUZ > ﬂ'i) -0.037
(0.033)
Ny 12,880 12,880
Ny 2,368 2368

*¥** p<0.01 ** p<0.05 * p<0.10. Probit Regressions, average mar-
ginal effects. Dependent variables in column header. All specific-
ations include a constant, and city-year dummies. SE obtained by
bootstrapping OLS, predictions, and probit with 200 replications
each. SE clustered at the individual level.

I provide evidence for these claims by running a placebo exercise where I
replace the definition of firm growth by an indicator whether the firm hires
an additional member of the household or not to work in the firm. Family
members are quite a different source of labour. They are often unpaid, can
be ‘hired’ and ‘fired’ for no cost, and generally provide a flexible source of
labour to cover spikes in demand, temporary absence of the business owner,
etc. With the results in Table 7, I show that this alternative definition of firm
growth, which does not share the features of an investment with irreversible
components, is not affected by alternative employment opportunities of the
firm owner.
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§ CONCLUSION

8 Conclusion

In this paper, I propose a model in which differences in employment op-
portunities impact the investment decisions of small business owners. The
effective discount factor serves as the central transmission channel: occupa-
tional choice affects the shutdown conditions of firms, and this lowers ez ante
incentives for investments.

This interaction of occupational choice with investment decisions opens
up the possibility of non-concave capital growth paths and multiple firm size
equilibria in an otherwise neoclassical intertemporal choice model. T discuss
conditions under which convexities and multiple equilibria arise. Generally,
they are most likely to arise in the middle of the size distribution of small,
owner-operated firms. For these owners, differences in the likelihood to shut
down the firm and take up a wage offer really matter for whether they will
grow the firm and add employees, or whether they will keep it small and
eventually shut it down.

Using panel data on self-employment and wage employment in urban
Colombia, and structurally identifying the wage function in the presence of
correlated heterogeneity that is endogenous to choices, I find evidence that
is consistent with the model. Owners of firms with two employees, and
who have higher academic qualifications, are most susceptible to be affected
by the relative attractiveness of wage employment. Firms that have fewer
or more employees are affected to a much lesser degree by those outside
opportunities, and effects are not significant for them. Presumably, the first
group of individuals have the appropriate skills, education, and experience
to run a fairly successful firm — but with these endowments, they can at the
same time expect to find well-paid wage employment.

More generally, my model stresses the importance of distinguishing between
effective and technical marginal returns to capital when thinking about op-
timal investment policies of firms. When discounted by the probability of
exiting self-employment, decision-relevant returns to capital may be much
lower than what time preferences and production technology alone suggest.

From a policy perspective, it might seem troubling to find that especially
the owners of fairly successful small firms, who might be thought of as the
pool from which the future generation of entrepreneurs is drawn, are the ones
with the strongest incentives to take up wage jobs, and in turn leave their
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firms small. However, those who take up wage jobs generally do so because it
makes them better off. Optimal policies would support both those businesses
who want to grow (and that create jobs as they do), and to help those firm
owners who stay small to find a wage job where they can make the most
productive use of their skills. The challenge is clearly how to separately
identify one group from the other, which is an issue that calls for further
research.
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APPENDIX

Appendix

A Parametric assumptions in model simulations

I assume very standard functional forms. The production function is assumed to
be Cobb-Douglas, with only capital as an input. The utility function is CRRA.
The wage distribution is log-normal. Search frictions are binary variables that
necessarily follow a Bernoulli distribution with a unique parameter, the mean \. I
maintain these functional forms throughout:

mk) = A-ka (28)
wl—?

u(e) = 17 (29)

nw ~ N(pw,op) (30)

I also maintain the parameter values chosen for the initial simulation, and only
vary the mean of the log-wage distribution:

TABLE 8
PARAMETRIC ASSUMPTIONS IN MODEL SIMULATIONS

Figure 2a  2b 5 (solid) 5 (dash-dot) 5 (dash)

B 0.95 0.95 0.95 0.95 0.95
6 1.5 1.5 1.5 1.5 1.5
A 1.6 1.6 1.6 1.6 1.6
o 0.5 0.5 0.5 0.5 0.5
P 1 2 1.6 2 2.2
Ow 0.2 0.2 0.2 0.2 0.2
A 0.7 0.7 0.7 0.7 0.7

B Derivation of Likelihood Function

The likelihood function is derived as follows. First, it should be noted that the
likelihood is not separable over time, but it is separable between individuals. The
likelihood for every individual, which comprises an observation in each of the two
periods, is dependent on the combinations of states, or labour market sectors, the
individual is observed in. With 2 periods and 2 states, there are 4 possible cases.

48



APPENDIX

Case 1: SE in period 1, WE in period 2

With 7;; = 2}, + vy, the density of SE income is f (v;1). All densities are condi-
tional (on x;), with the conditioning suppressed for easier reading. Similarly, with
Wi = X4 8 + €, and noting that the earnings observation in the second period is
conditional on the error term of the first period, the density of wage in period 2 is
f (€i2|vi1). Together, the product f (v41) - f (€:2]vi1) is the joint density f (vi1, €:2)
by Bayes’ Rule. The probability mass of observing SE in period 1 is (1 — w) and
the probability mass of observing WE in period 2 conditional on SE in period 1
and a residual v;; is A - Pr (w;2 > m;1|v41). This implies that the joint likelihood for
the individual is(1 — w) - f (v431) - A-Pr(wia > ma|vin) - f (€i2|vin)- It is manipulated
in the following manner:

Lzl = (17w)f (l/ﬂ)')\'PI‘(’LUZ‘Q >7T1'1|I/7;1)'f (67;2|l/1'1)

= [ (wir) - f (eialvin) - Pr(xia8 + €i2 > ziyy + varlvan) - A (1 — w)
= f (vi1,€i2) Pr(—€i2 < Xiaf8 — 2317 + —vit|vi1) - A (1 — w)

m) A1 —w)

O¢ / / Oe
= f (vi1,€2)-Pr <_€i2 + p;Vil < Xjoff — Zi1Y — Vi1 + P(T - Vil
v v
! O . )
—€i2 + potrin Xijph — i1 + (p;) Vi1

<
o/ 1 — p? o/ 1 — p?

Under the normality assumption (5.2.3) the conditional density of €;5|v;; is normal
with mean E (ejo|vi) = pZ=vi and variance Var (eiofvi) = o2 (1—-p?). The
variable

= f (Vﬂ, €i2) Pr

Vi1 )\(1 —(.U)

—€i2 + p2vin
z=——""7=-—~N(0,1)
o/ 1 — p?
then follows a standard normal distribution. Furthermore, the marginal bivariate
distribution of v;; and €;2 is a bivariate normal distribution. I denote the joint
distribution of standardized normal variables z; = % and zo = % with
correlation p as

1 1

¢ (21,225 p eXp{
(21,221 p) 2mo1094/ 1 — p? 2(1—p

The likelihood under normality in Case 1 is then

Vil €2 XipB — T+ pgs - vt
L}:¢<0_70_;p>'<b< o/ 2 Al -w)

Case 2: SE in period 1 and 2

The reasoning follows exactly Case 1. The density of SE income in period 1 is
f (vi1) and in period 2 f (vs2|v1), and the joint density f (v41,v;2). The probability
mass of observing SE in period 1 is (1 — w), the probability mass of observing SE in
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period 2 conditional on SE in period 1 and a residual v;1 is 1—A-Pr (wse > m1|vi1)=
(I=X)+X-(1—Pr(wiz>ma|vir)). Then, the derivation for the likelihood of an
individual in Case 2 is

L7 (I=w)-f (i) - [(L=A)+ A (1 =Pr(wiz > mal|vin))] - f (viz|vin)

—€;9 + Oe Xg — T+ Ge ).
_ f (Vﬂ,yﬂ) [(1—A)+API‘< 12 pg,, 2/8 il pa,, il l/ﬂ)] (1_w)

<
o/ 1 — p? oe/1— p?
i Vs XigB+ pZ= v —
- ¢(”“7”’2;py> Goneaa(o(Feltre rmmm
Oy Oy 06\/1—p2

noting again the implications of the quadrivariate normality assumption in (5.2.3).

Case 3: WE in period 1 and 2

The density of the wage in period 1 is f (¢;1) and in period 2 f (€;2]€;1), jointly
f (€1, €i2). The probability mass of observing WE in period 1 is w, the probability
mass of observing WE in period 2 conditional on WE in period 1 and a residual €;;
is (1 —4). The likelihood of an individual in Case 3 is
L w- f (&) [1=6]- f (€izlein)
= f e, €)1 -0 w

= ¢<E“,€i2;pe> 1=0]w

Oe O

Case 4: WE in period 1, and SE in period 2

The density of the wage in period 1 is f (e;1) and the density of income in period
2 f (vizl€ir), jointly f (vi1,€:2). The probability mass of observing WE in period 1
is w, the probability mass of observing SE in period 2 conditional on WE in period
1 and a residual €;1 is . The likelihood of an individual in Case 4 is

L? = w'f(éil)'5'f(%2|€i1)
= f(Eil,Vw)'(S‘w

0. oy

Under assumption of independence across individuals, the joint likelihood is the
product of the individual likelihoods:

Joint Likelihood

N 1 > .o ps a
Z(B.7.6, N w, 06,00, p,pe,p0) = [ [ (L1 (377 (L7 (LA™

i=1

Dg is a dummy variable indicating the case. The log-likelihood is then obtained by
taking the natural logarithm of the respective expressions.
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C Data definitions and summary statistics

Table 9: DEFINITIONS OF ALL VARIABLES USED

Variable Description

A: Main Variables
Male Dummy equal one if male, zero if female.
Age Age of the individual in years.

Years of Schooling

Experience

HH head
Married
HH Size

Monthly income

Dissatisfied
SE by Constraint

Firm Size

Registered

Years of formal education. Constructed by combining
information on highest level of education attended, and
highest grade completed.

Labour market experience in years, constructed as Age
— Years of Schooling —6.

Dummy equal one if household head.
Dummy equal one for married and cohabitating.

Number of individuals reported to be living in the house-
hold.

Real monthly income (in 2010 COP, inflated with CPI)
for self-employed; real monthly wage for wage-employed,
including overtime and extra pay, excluding fringe benefits

Dummy equal one if said dissatisfied with current job.

(SE only) Dummy equal one if self-employed by constraint.
Constructed from list of ten options to question about
main reason of being self-employed.

(SE only) Number of employees that are not household
members.

(SE only) Dummy equal one if business registered with
any authority or official organism.

Switch WE to SE

C: Outcome Variables

(WE only) Dummy equal one if a wage-employed indi-
vidual transits to self-employment in the next period, zero
if stays wage-employed.

CONTINUED ON NEXT PAGE
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TABLE 9 — CONTINUED FROM PREVIOUS PAGE

Variable

Description

Switch SE to WE

(SE only) Dummy equal one if a self-employed individual

transits to wage-employment in the next period, zero if
stays wage-employed.

Grow Firm

(Non-switching SE only) Dummy equal one if self-

employed individual adds employees to firm, zero other-
wise.

TABLE 10

SUMMARY STATISTICS OF ALL VARIABLES USED

WE SE T-test
N Mean  Stdev N Mean  Stdev | p-value
A
Male 12,880  0.55 . 8,083  0.57 . 0.001
Age 12,880 35.93 11.84 8,082 44.33  13.65 0.000
Years of Schooling 12,880 10.74 4.07 8,083  9.52 4.46 0.000
Experience 12,880 19.19 13.31 8083 28.81  15.37 0.000
Household head 12,880  0.36 8,083  0.50 0.000
Married 12,857  0.48 8,075  0.61 0.000
HH size 12,063  4.87 1.97 7,545  4.52 1.96 0.000
Monthly Income 12,880 803.86 1093.1 8,083 763.32 3958.6 | 0.368
Monthly Income (log) 12,880 13.32 0.71 8,083 12.15 3.27 0.000
Dissatisfaction 12,880 0.21 7,589 0.23 0.004
SE by Constraint 7,856  0.41 .
Firm Size 7,255  1.89 14.79
Registered 7,398  0.29
B
Switch WE to SE 5,178 0.14 . .
Switch SE to WE 2,993 0.21
Grow Firm 2,368 0.20

Source: Encuesta Social Longitudinal de Fedesarrollo (ESLF')

1 In thousands of Colombian Pesos (COP) of 2010. In 2010 the exchange rate was COP
1,898 for one US dollar. Standard Deviation of binary variables not reported.
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D  Additional tables and figures

TABLE 11

ROBUSTNESS CHECKS (1)

) (2) (3) @ | > (6) (7) (8)
Dependent Switch Switch Grow Grow Switch Switch Grow Grow
Variable SE to WE  SE to WE Firm Firm SE to WE  SE to WE Firm Firm
Control: Firm Size Control: SE income
1() 0.026 -0.050%** 0.024 -0.031
(0.017) (0.019) (0.017) (0.020)
Pr() 0.069%** -0.097*%* 0.079%** -0.070**
(0.024) (0.027) (0.025) (0.030)
Control 0.003*** 0.004%** -0.012%*%%  _0.013%** -0.000 0.003 0.003 0.001
(0.001) (0.001) (0.004) (0.004) (0.002) (0.002) (0.003) (0.003)
Ny 12,880 12,880 12,880 12,880 12,880 12,880 12,880 12,880
Ny 2,789 2,789 2,210 2,210 2,701 2,701 2,154 2,154
Controls: HH size, head, married, children Controls: Wage predictors
1() 0.011 -0.041%* 0.027* -0.035**
(0.017) (0.018) (0.016) (0.017)
Pr() 0.036 -0.079*** 0.065*** -0.068%**
(0.024) (0.026) (0.023) (0.025)
Ny 12,880 12,880 12,880 12,880 12,880 12,880 12,880 12,880
Ny 2,739 2,739 2,170 2,170 2,993 2,993 2,368 2,368

Subjective Preference: Job Dissatisfaction

Subjective preference: SE by constraint

1 (E(w;) > ;) 0.013 -0.027 0.007 -0.027
(0.017) (0.018) (0.016) (0.018)
f’\r(wi > ;) 0.048** -0.058** 0.043* -0.058**
(0.024) (0.025) (0.024) (0.026)
Subjective 0.071%** 0.065%** -0.067***%  _0.063*** 0.066%** 0.061%%* -0.051%%*%  _0.047***
(0.018) (0.018) (0.022) (0.022) (0.017) (0.017) (0.017) (0.018)
N1 12,880 12,880 12,880 12,880 12,880 12,880 12,880 12,880
N 2,990 2,990 2,366 2,366 2,919 2,919 2,309 2,309
Wage Controls: City dummies ‘Wage Controls: city-year dummies
i() 0.019 -0.039** 0.019 -0.039**
(0.016) (0.015) (0.016) (0.017)
f’\r() 0.062*** -0.069%** 0.065*** -0.073%**
(0.022) (0.021) (0.022) (0.025)
N1 12,880 12,880 12,880 12,880 12,880 12,880 12,880 12,880
N 2,789 2,789 2,210 2,210 2,701 2,701 2,154 2,154

** p<0.01 ** p<0.05 * p<0.10. Probit Regressions, average marginal effects. Dependent variables in

column header.

All specifications include a constant, and city-year dummies.

Additional controls are

included as indicated in the panel headers. SE obtained by bootstrapping OLS, predictions, and probit

with 200 replications each. SE clustered at the individual level.
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TABLE 12

ROBUSTNESS CHECKS (2)

o (2) (3) (4) (5) (6) (7) (8)
Dependent Switch Switch Grow Grow Switch Switch Grow Grow
Variable SE to WE  SE to WE Firm Firm SE to WE  SE to WE Firm Firm
Wage Controls: education spline function Wage Controls: alternative spline function
1() 0.020 -0.030* 0.025 -0.035%*
(0.015) (0.018) (0.016) (0.018)
Pr() 0.065%** -0.065%** 0.076%** -0.075%**
(0.022) (0.025) (0.022) (0.025)
Ny 12,880 12,880 12,880 12,880 12,880 12,880 12,880 12,880
Ny 2,739 2,739 2,170 2,170 2,993 2,993 2,368 2,368
Attrition test: Drop 2007 wave Attrition test: Drop city of Bucamaranga
10 0.021 -0.036* 0.022 -0.034%*
(0.018) (0.020) (0.018) (0.017)
Pr() 0.068%** -0.073%%* 0.068%** -0.072%**
(0.026) (0.028) (0.025) (0.023)
Ny 10,979 10,979 10,979 10,979 10,517 10,517 10,517 10,517
Na 2,488 2,488 1,965 1,965 2,543 2,543 2,009 2,009

Attrition test: Invest probability weights

1 (E(wi) > m) 0.020 -0.034**
(0.017) (0.017)
Pr(w; > m) 0.047%* -0.069%+*
(0.023) (0.024)
N 12,880 12,880
N 2,368 2368

*¥** p<0.01 ** p<0.05 * p<0.10. Probit Regressions, average marginal effects. Dependent variables in
column header. All specifications include a constant, and city-year dummies. SE obtained by bootstrapping
OLS, predictions, and probit with 200 replications each. SE clustered at the individual level.
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