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Abstract

Entrepreneurship is generally regarded as a force of change, innovation and
development in modern economies. Entrepreneurs bring new and better products to
markets, restore allocative efficiency through arbitrage and reinvest their
profits.However, as Baumol (1990), Mehlum et al. (2003) and Acemoglu (1995)
have argued, the same energy and talent can also be allocated to unproductive ends
and reduce total welfare. In this paper we present a model that analyzes the
allocation of a given entrepreneurial talent over destructive and productive
activities. We show that in this model two stable equilibria can emerge. As Baumol
(1990) hypothesized, institutions determine the pay-offs to both types of
entrepreneurial activity and hence drive this allocation. But we also show that the
distribution of initial wealth and entrepreneurial talent plays a decisive role. This
analysis provides a different perspective on the importance of high quality
institutions in developing countries and sheds light on the situation in conflict and
post-conflict countries, where both informal and formal institutions arguably have
broken down. Under such circumstances, our analysis shows that micro credits can
support the transition to a productive equilibrium, because they help to overcome
credit contraints without creating incentives for destructive entrepreneurship.
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1 Introduction

Entrepreneurship is widely recognized as a force of good in capitalist economies.
Schumpeter (1911) put the entrepreneur center stage in his theory of in-
novation and capitalist development and Kirzner (1973) ascribed an im-
portant role to profit driven entrepreneurs to restore market equilibria. Of
course the idea that self interested and even greedy entrepreneurs could do
society some good in the pursuit of their own fortunes was already estab-
lished by Adam Smith and has been a cornerstone in economic thinking
since.

Current events in global capital markets, however, illustrate the importance
of the institutions that we build to channel this force and the devastation it
can cause when left unchecked. As for example Baumol (1990), Murphy
et al. (1991), Mehlum et al. (2003) and Acemoglu (1995) have argued, the
same energy and talent can also be allocated to unproductive ends and re-
duce total welfare. In these models the entrepreneurs can choose between
productive ventures that increase total welfare and redistributive practices
in which they appropriate (legally or illegally) a share of the productive
entrepreneurs’ profits. This rent seeking behavior reduces the incentive to
engage in productive ventures and it thereby has a negative impact on ag-
gregate economic activity. As the institutional setting is typically rewarding
such behavior, institutional reform is typically suggested to prevent it. The
problem with that strategy is that institutions are not so easily built up or
changed. If strong but wrong institutions exist and reward such behavior
they are also likely to persist. For example Acemoglu et al. (2001) have ar-
gued that institutions are largely historically determined and in Acemoglu
and Robinson (2008) a model is proposed to explain the persistence of bad
institutions, even in democratic regimes.

If the proper institutions are absent or weak it is not easy to just build the
proper ones overnight. That situation applies in for example (post-conflict)
developing countries. In such a context pre-existing institutions have bro-
ken down and entrepreneurial talent can turn into a truly destructive force. !
Without reducing the need for institutional development in the medium
and long run, in this paper we focus on strategies to improve the incen-
tive structure unde such conditions in the short run. To that end this paper
tirst presents a model of such an economy. That economy is closer to the

! This also sets our paper apart from the more traditional economic literature on
criminal behavior, e.g. REFS Becker, as that literature studies criminal behavior
in the context of well developed institutions, that merely fail to eliminate crime.
Our entrepreneurial talents are not criminals. They merely find themselves in an
institutional vacuum in which they have to choose how to employ their talents.



"stateless society" that for example Bates et al. (2002) presents and we fol-
low Desai and Acs (2008) in assuming that entrepreneurial talent will be
allocated between productive and truly destructive activities, such as steal-
ing and raiding productive inputs.? It is assumed that entrepreneurs can
employ their talent and resources in a productive venture, but risk being
raided when doing so. When raided they do not merely lose a share of their
profit flow, as in the models of unproductive entrepreneurship mentioned
above, but actually see their venture terminated, the productive assets liqui-
dated and the proceeds consumed by the raiders. This adds insult to injury
and reduces both the incentives and opportunities to engage in productive
entrepreneurship in the next rounds.

Obviously institutional recovery helps. A non-corrupt and well-equipped
police force that will uphold the rule of law can reduce the pay-offs to raid-
ing and hence the probability of being raided. That will improve matters
and help the economy move to a productive entrepreneurship equilibrium.
The practical problem with such a strategy is that in the initial state there is
no tax base from which such an investment might be financed or sustained.
Stuck in the destructive equilibrium, such a tax base will also not develop
and outside funding for such investments is rarely available. One implica-
tion of the model is that wealth redistribution or the provision of micro-
credits to productive entrepreneurs improves the incentive structure to-
wards more productive activities and away from destructive entrepreneur-
ship without the requirement to successfully develop a macro-institutional
environment first. The mechanism in the model that enables such a devel-
opment strategy hinges on the reduction of credit constraints for many raid-
ing would-be entrepreneurs without producing very attractive new targets
or the remaining raiders.

This paper contributes to three related streams in the literature.

Since Becker (1968) and Ehrlich (1973) there is a long-standing tradition in
economics to study the determinants and consequences of criminal behav-
ior. This literature relates to our model, because the destructive entrepreneur
does not behave differently from a criminal in the economic crime models.
However, despite a large number of theoretical and empirical studies, this
literature focuses very strongly on the effects of punishment, more particu-
larly, on the incentive and the incarceration effect of prison sentences (see,
e.g., Freeman (1999)). The longer a prison term, the more likely it is both
to discourage (incentive effect) and to disable (incarceration effect) people

2 Thereby we follow the talent allocation literature referred to above in assuming
the stock of available entrepreneurial talent in an economy is given exogenously.
The institutional setting determines the allocation of that given amount of talent
over activities that we traditionally consider entrepreneurial and those that are
considered rent-seeking or even criminal.



from committing a crime. Although the analysis of these effects is crucial
for the evaluation of crime policy, they do not fully apply to our setting,
where institutions are assumed to be weak and policing is largely absent.
Furthermore, as the main focus of many of these models lies on crime deter-
rence (Cameron (1998)), the theoretical economics of crime literature rarely
investigates where the proceeds from criminal activity exactly come from.
However, in terms of economic development, there can be a large difference
between fraudulently diverting profits and raiding productive inputs if the
former is welfare neutral and the latter welfare destroying.

Another related field of research investigate the determinants of conflict.
The so-called predator-prey models in this literature primarily study the
emergence of conflicts and their resolution. As one of earlier and most
prominant contributors in this field, Hirshleifer (1987) covered a multitude
of aspects including the analysis of continuing conflict (Hirshleifer (1988)),
the paradox of power (Hirshleifer (1991a)), the technology of conflict (Hir-
shleifer (1991b)), as well as anarchy and its breakdown (Hirshleifer (1995)),
culminating in his Presidential Address to the Western Economic Associa-
tion in 1993 (Hirshleifer (1994)). These and many other studies in the field
cover a broad spectrum (e.g. Bates et al. (2002), Neary (1997), Skaperdas
(1992)), although their main focus is on the effect of rule of law, enforca-
ble property rights and offense/defense technologies on the trade-off be-
tween productive and coercive activities. As such they provide a very fertile
breading ground for economic models on the allocation of entrepreneurial
talent.

In fact, the border between the two research streams on conflict and on the
allocation of entrepreneurial talent (e.g. Murphy et al. (1991), Acemoglu
(1995)) is rather blurred, as the paper from Mehlum et al. (2003) on par-
asitic enterprises shows. While the former focuses more on the trade-off
between productive and coercive activities, the latter investigates the trade-
off between productive an unproductive activities. However, as in the eco-
nomics of crime, little attention is spent on the origin of the appropriated
proceeds. More specifically, the predatory or rent-seeking activities in both
research streams aim at profits, but not, as proposed by Desai and Acs
(2008), at productive inputs, which is not only unproductive, but destruc-
tive, and directly reduces welfare. Further, the role of the raider or predator
is often fixed, whereas, in our model a formerly productive but robbed en-
trepreneur is likely to turn into a raider himself.

The remainder of the paper first presents the basic structure and the three
occupations in the model and derives the behavior of and pay-offs to those
in these occupations. Then we analyze the choice of occupation in a one-
generation game to identify what parameters in the model drive the alloca-
tion of talent. Then the dynamics in a repeated game overlapping genera-



tions structure are discussed and we conclude our analysis.

2 The Occupations; Behavior and Pay-off

Our model borrows from overlapping generations model of endogenous
growth with imperfect capital markets as in Galor and Zeira (1993), Barro
and Sala-i Martin (2004) and Aghion and Howitt (1998) and models of occu-
pational choice and the allocation of entrepreneurial talent such as Murphy
etal. (1991) and Acemoglu (1995). Assume individuals live for two periods
and for simplicity abstract from altruism and bequests, such that individu-
als maximize:

Ui = logc, + plog ci (1)

For the occupational choice model we focus exclusively on that part of the
population that has the option to become an entrepreneur. The rest of the
population is assumed to provide a perfectly elastic labor supply at a sub-
sistence level wage ws. The N individuals that have more than one option
are endowed with a level of entrepreneurial ability 6’ that is i.i.d. uniformly
distributed over the interval [0, 1] and one unit of labor in the first period. 3
As we want to focus on a developing country context we also assume that
financial intermediation is absent and no interest bearing financial assets
exist. Individuals in group N then have to finance investments with their
own wealth and savings do not generate any return unless invested in one’s
own productive venture. Assume an individual receives a random endow-
ment of initial wealth, w, that is i.i.d. uniformly distributed over an interval
[w;, wy,| and that can be consumed, saved for consumption in period 2 or
invested in one’s own venture.* At the start of the first period an individ-
ual 7 in group N chooses between three available occupations, worker, en-
trepreneur or raider, discussed in detail below. That choice is made based
on rational expectations about the events in the periods ahead. Once the

3 Note that our model therefore has nothing to say about the number of (would-
be) entrepreneurs in an economy. We assume an exogenously given number of
people is endowed with the required talent, knowledge and risk attitudes and the
rest of the population simply is not. Empirical evidence on entrepreneurial talent
and traits shows that this is perhaps a simplistic but not unreasonable assumption.
The talent is assumed to be there, the institutions determine if and how it will be
used.

* Tt would be a very interesting extension to consider an endogenous distribution
of wealth. One could introduce bequests and make initial wealth dependent on
parents” wealth. However, that complicates the model and will not help to explain
the key mechanism the model intends to uncover. We therefore leave this for future
research.



choice is made, random events are realized and all agents receive their in-
come over period 1. Then they decide to consume goods and services and
save or invest. In the second period the individuals consume their savings
and receive capital income only. The problem for all individuals in group
N is the same and can be formalized by:

max : Ul = logci+ plog Ci+1
ci,CiH,OCf

s.t.: Ciﬂ = wi + E[Y}|OCi] + E[Yf+1|OCﬂ —c @
s.t.: E[Y{|OCI] 4 wi > i

Where OC! is the occupation chosen by individual i at time ¢. An individual
chooses his occupation first and then solves the problem in equation 2 con-
ditional on his choice and the random events that follow. The occupation
is chosen to maximize ex ante expected utility. We therefore first consider
the maximum expected utility for individual i in each occupation and then
work out who will chose what occupation in section 3.

The individual has three options, worker, entrepreneur or raider, indexed
by OCi= 1, 2 and 3, respectively. Option 1 is to become a worker and re-
ceive the market wage for supplying one unit of labor. When an individual
chooses to be a worker he cannot invest his wealth in a productive venture
and it can only be held in non-interest bearing assets such as cash or gold.
These assets can be consumed at the end of the first or the second period.
As the wage is given and the same for all individuals in N, the expected
incomes in this occupation are equal to:

E[Y/|OCi =1] = w; -
E[Y; {|0Ci=1] =0

where w; is the wage that clears the labor market at time t.¢ Using the
expressions in equation 3 to substitute and solve the problem in equation 2
implies that the ex ante maximum expected utility of this fall-back option

> for simplicity we abstract from inflation. We assume that a risk free asset with a
zero real rate of return is available

® We assume that this wage is known and given to group n. this is a reasonable
assumption if group n is small relative to the total population. One can use this
variable to see how development and economic growth affect the trade-offs.



can be written as:
E[UI|OCi =1] =

log<1+p> + plog <1L> + (4)
(1+p) log (w; + w})

Obviously a higher outside wage implies that more individuals will choose
this option. Proposition 1 states this result:

Proposition 1: A higher outside wage level will, ceteris paribus, cause more en-
trepreneurial talent to allocate into non-entrepreneurial activity.

Individuals in group N can also choose option 2 and become productive
entrepreneurs, investing their initial wealth in productive assets and hiring
labor to produce a homogenous final output, y}, according to:

yi = 01" (ki — ko) " (5)

Where [! is labor employed, ki is the capital stock of individual i at the
start of the period and ky is a fixed start-up cost in capital units. As we
assume that there are no financial markets, individuals will only choose
this option and set up a productive venture when their initial wealth ex-
ceeds ko. In period 1 the entrepreneur is assumed to supply his labor to
his own venture inelastically and hire additional workers if this is optimal.
His entrepreneurial ability 6 operates to increase total factor productivity
in the venture. Normalizing the price of the final good to 1 we know that
a productive entrepreneur will employ all his initial wealth endowment as
capital k. = w! and hires labor to maximize the total income from his ven-
ture, ni: 7

max : 71t = 01" (ki — kO)' =% — wyl! (6)

I

The labor demand for venture i in period t is then given by:

—1
P (B g
1= () ™ (k= ko) %

7 Employing less than the entire available wealth would imply that total income
from the venture is below its maximum as long as the return on capital in that
venture is positive. This is a result of our simplifying assumption that wealth can
be consumed also after use in the venture. A more realistic approach would be to
introduce depreciation, but that would add a lot of complexity to the model and
create little additional insights



Note that for every individual productive entrepreneur the demand for la-
bor is negative in the wage level. Total demand for labor in the entrepreneurial
sector is the sum of these individual demands over all productive ventures
and this yields a downward sloping labor demand curve. The total income
of a productive entrepreneur in period ¢ is equal to the market wage plus a
venture-specific return on his capital. Substituting for capital and labor in
equation 4 entrepreneurial income can be written as:

= (147 (wi — ko) + wy ®)

Where it can be verified that the venture-specific expected return on capital,

1 —
ri = (1 —a)a™:0 “w[* — 1, is positive in entrepreneurial talent, §; and
negative in the wage level, w;. In period t + 1 the productive entrepreneur
cannot supply his own labor as he is old, but he can invest his savings from
period t once more into his own venture. He is then entitled to the profit
flows in period t + 1 and his savings from period 1 yield a positive return.

This occupation, however, is not without risk in our model. The productive
entrepreneur can be raided by a destructive entrepreneur, who will seize
his assets and liquidate them. When raided, the productive entrepreneur
looses his venture and can only hope to find a job in period t.® He will
then earn w; as a worker but has lost his initial wealth endowment. When
there are destructive entrepreneurs in the economy the value of productive
entrepreneurship is therefore rated down relative to the other two occupa-
tions as the probability of being raided and receiving only the market wage
is positive. Assuming that this probability is given by ¢! we can write the
expected incomes in occupation 2 as:

E[Y{|OC; = 2] = (1 — E[gi) (1 + ) (w] — ko) + ) + E[Z}]we

E[Y{110C; =2] = (1= E[Gi) (1 +7i,1)ki

©)

Where ki

b= (1+ 1) (wi — ko) + w — cl is the amount invested in the ven-

1-a

, t+1
2 rate of return on capital. E[¢}] is the expected probability that venture i is

raided in period ¢ and will be endogenized below. We assume for simplicity
that a productive venture that survives the first period can be maintained
without the risk of being raided in the next period. Using these expressions
in equation 2 and solving the problem yields the expected utility for occu-

. 1
ture at the end of period 1and r} ; = (1 —a)aT+6;*w 1 is the period

8 We eliminate the possibility that he chooses to become a destructive en-
trepreneur for now.



pation 2:

E[U}|OC} = 2] =

log (5 + 1o (15

E[Zi](1+ p) log (w:)

(1—E[g) ((1+ p)log (1 + ) (wl — ko) +w;) + plog (1 + 11 ,4))

(10)

From this equation one can immediately derive propositions 2A-B:

Proposition 2A: A higher level of entrepreneurial talent will, ceteris paribus, in-
crease the attractiveness of productive entrepreneurship

Proposition 2B: A higher level of initial wealth will, ceteris paribus, increase the
attractiveness of productive entrepreneurship

From equation 10 using the definitions of ri, 7! 41 and 7ti* one can also de-
rive that higher wage levels do not unambiguously make productive en-
trepreneurship more or less attractive. They increase the wage income and
the utility value of the fall-back option when the venture is raided, but
higher wages also reduce the return on capital invested. The sign of the
effect depends on the raiding probability, &, and the output elasticity of la-
bor, a. Also, it should be noted that ceteris paribus will not hold when we
endogenize the raiding probability below.

Occupation 3 in the model is the destructive entrepreneur or raider who
confiscates and liquidates the assets of productive entrepreneurs. We as-
sume that destructive entrepreneurs select one victim from the pool of pro-
ductive entrepreneurs. When selecting a victim they do not perceive the
amount of assets employed in a venture perfectly. Destructive entrepreneurs
are therefore assumed to select their victim at random but the probabil-
ity of being selected and raided is assumed to be proportional to the level
of productive assets employed in the venture. To operationalize these as-
sumptions we simply assume that each unit of capital is equally likely to be
raided. The probability that any given venture being hit is then given by:

L G an
[ (ki —ko)di

ni

where we index the individuals in the group N from 0 to n such that indi-
viduals 0 to 11 are the N; individuals that choose to be workers. Individuals
n1 to ny are the N, productive entrepreneurs and individuals 7, to n are N3
destructive entrepreneurs and N7 + N, + N3 = N. This also implies that the



total amount of assets the destructive entrepreneurs are expected to seize is
given by:

1)

/

np .
n f (ké —ko)dl
ny

i 2
Na(ki — ko) di (12)

We assume that destructive entrepreneurs are all equally likely to select a
given productive venture and therefore the expected level of assets seized
is equal to the total level of assets seized in equation 12 divided by the num-
ber of destructive entrepreneurs, N3. Assuming that a talented destructive
entrepreneur is better able to liquidate the captured assets and sell them
off, the income received in this occupation is then a share, 0 < A(Gi) <1,of
captures assets:

2

J (ki—ko)*di
E[Y/|OCi = 3] = A (8" ———
S [ (Ki—ko)di (13)

m

E[Y! 4]OC; =3] =0

It can be verified in equation (13) that the expected period 1 income for
raiders is equal to a share A(#') of the average level of capital employed,
only when all productive entrepreneurs have an equal amount of capi-
tal installed. As was derived above, productive entrepreneurs will invest
their entire initial wealth, such that this result would only materialize when
the initial wealth distribution is equal among those that choose productive
entrepreneurship. If the initial wealth distribution among productive en-
trepreneurs is not flat, however, then the average destructive entrepreneur
expects to seize above average assets. Solving the consumer’s problem in
equation 2 using these expected incomes yield the ex ante expected utility
of occupation 3:

E[U}|OC] = 3] =
o5 () + e (1)
E[ns]
I (wi—kodi (14)
(1+p)log [ A(OT])Ftr—— + ]
| (wi—ko)di
E[nq]

This allows us to formulate proposition 3A-C:

10



Proposition 3A: More concentrated productive assets, ceteris paribus, make de-
structive entrepreneurship more attractive.

Proposition 3B: Higher entrepreneurial talent, ceteris paribus, makes destructive
entrepreneurship more attractive.

Proposition 3A: Higher initial wealth, ceteris paribus, makes destructive entrepreneur-
ship more attractive.

The proofs follow directly from equation 14.

3 Choosing among Occupations

This section will analyze which individuals will choose what occupation
by comparing the ex ante expected utility levels in equations 4, 10 and 14.
As the propositions have shown, there are variables that affect the absolute
utility level of one or more occupations in different or the same direction.
In this section the relative attractiveness of occupations is considered. First
consider the choice between wage labor and destructive entrepreneurship.
An individual is indifferent between these occupations when the ex ante
expected utility levels are equal. Equations 4 and 14 show that an individual
will choose to engage in destructive entrepreneurship when:

wy < A(6)Zs (15)
ny .
[ (wi—ko)?di
where we have defined ; = 5
J (wj—ko)di
n
for all individuals i and represents the inequality in the initial wealth dis-

tribution among those that choose productive entrepreneurship. Assum-
ing A can be inverted we can derive the threshold level of entrepreneurial
talent, 0, for which individuals are indifferent between work and raiding.
Above that threshold level of entrepreneurial talent individuals will choose
for raiding.

i a1 W
o=4 (Ct) (16

Note that the threshold level depends negatively on the wage level and
positively on the inequality of the initial wealth distribution among pro-
ductive entrepreneurs but does not depend on the level of initial wealth of
individual i.

. Note that this variable is the same

11



Now consider the choice between productive entrepreneurship and wage
labor. Those with initial wealth levels below ko will choose occupation 1
over 2 at all levels of talent because they simply cannot start a venture.
Starting at initial wealth level ko, however, there is a positive level of en-
trepreneurial talent that is required to make entrepreneurship the preferred
option, even without the threat of being raided. This threshold level in en-
trepreneurial talent can be derived by setting equations 4 and 10 equal and
assuming ¢=0. We then obtain:

Lep

i B w} + w; P
1+7(0,wpyq) = ((1 +7(0,wt)) (w! — ko) + wt) (17)

which defines the threshold level,  for entrepreneurial talent, below which
all individuals would choose employment over productive entrepreneur-
ship. This threshold level is increasing in initial wealth as the right hand
side of equation 17 is decreasing in the level of initial wealth. The intuition
for this result is that, at higher levels of wealth, the consumption of em-
ployees rises one for one, whereas for the entrepreneur diminishing returns
to capital kick in. To compensate for that, a higher level of entrepreneurial
talent is required. However, if there is a positive probability of being raided
and that probability depends positively on the level of wealth, as we have
assumed above, then the trade-off changes and an even higher level of
threshold talent is required. Using equations 4 and 10 without restrictions
on ¢ we can show that an individual will choose to engage in productive
entrepreneurship if:

Jr‘ Jr. .
Q(w}, 0') — (1+ p)log (wi + wy)
Q(w;, 0') — (1 +p) log (wy)

&<

(18)

+ +
Where Q(w}, 0') = plog(1+7i ) + (14 p)log (wr + (14 ri)(wi — ko)) is
defined to save on notation. This function is positive in the second argu-
ment due to the positive relationship between the rates of return on en-
trepreneurial ventures, r; and 7! 11, and entrepreneurial talent, 6'. Equation
18 allows us to state proposition 4:

Proposition 4A: For every individual i, endowed with entrepreneurial talent 0'>0,
there exists a unique level of initial wealth, &i>ko for which that individual is
indifferent between occupations 1 and 2. At wealth levels below this threshold level
he will prefer entrepreneurship over wage labor.

Proposition 4B: The threshold wealth level in proposition 4A depends positively
on the level of entrepreneurial talent.

12



The proof for both parts of proposition 4 follows from the properties of
equation 18. An individual prefers entrepreneurship over wage labor when
the probability of being raided is low. That probability is given on the left
hand side and it was assumed to be linear in w! and zero when the initial
wealth level is equal to k. On the right hand side is the raiding probability
for which the two occupations give the same ex ante expected utility. It can
be verified in equation 18 that the right hand side is strictly decreasing in
the initial wealth level and is positive for an initial wealth of kg. Moreover,
the limit of the right hand side for initial wealth going to infinity is equal
to 0. The expression in equation 18 has no closed form solution, but when
we draw the left hand and right hand side into a w!, & -plane we find the
unique threshold wealth level in Figure 1.

Figure 1. Graphical derivation of @!

g
L5 @ik
n2 .
f(wtl —ko)di
K
RHS(6' ko)
gi
RHS=Q(61’C§?;);(1+P)log(w;+w,)
E QO ,00;) - (1+ p)log(wy)
ko o )
+ +

By the fact that Q(w?, #') is positive in ' and appears in the numerator and
denominator on the right hand side we can derive that the right hand side
depends positively on the level of entrepreneurial talent. It is then clear that
a more talented entrepreneur is willing to take a higher risk of being raided
as he is compensated by higher returns on the venture.

13



As individuals with a wealth level below ky do not have the option to be-
come productive entrepreneurs, even if they would prefer to be, proposi-
tion 4 implies that only those at intermediate levels of initial wealth, be-
tween kg and @! will choose entrepreneurship over labor. The poor cannot
set up a venture and the very rich will not risk their wealth.

The trade off between productive and destructive entrepreneurship can be
analyzed in a similar fashion. From equations 10 and 14 we can derive that
an individual will choose productive over destructive entrepreneurship if:

gi o Qwi 0) — (1+p) log (wi +4A ()
+ +
O(w), ) — (1+ p) log (w)

(19)

This expression allows us to state proposition 5:

Proposition 5A: For every individual i, endowed with entrepreneurial talent 6'>0
there exists a unique level of initial wealth, @i>ko for which that individual is
indifferent between occupations 2 and 3. At wealth levels below this threshold level
he will prefer productive over destructive entrepreneurship

Proposition 5B: The threshold wealth level in proposition 5A depends negatively
on the level of entrepreneurial talent.

The proof again follows the same logic and depends on the different prop-
erties of the right hand side in equation 19. The right hand side takes a
value between 0 and 1 at initial wealth level kg when occupation 3 is pre-
ferred over occupation 1 (see equation 15). The right hand side is once more
downward sloping and has an asymptote at 0 as the raider does not risk
his initial wealth and the productive entrepreneur does. And again there is
a unique point of intersection that determines the threshold initial wealth
level for which an individual is indifferent. Above that level the probabil-
ity of being raided exceeds the acceptable level and individuals choose to
become raiders themselves. The corresponding graph would be similar to
the one in figure 1, although of course the threshold initial wealth levels are
not. Also, this time the right hand side of equation 19 depends negatively
on entrepreneurial talent as that talent also increases the pay-off to raid-
ing. This implies that the threshold level of initial wealth will decline as the
talent increases.

We can now draw the derived threshold levels of §' and w! into a box-
diagram that has 6’ on the vertical axis, running from 0 to 1 and w! on the
horizontal one, running from wj to wy. The allocation of individuals over
the various occupations can now be determined by drawing the thresholds
levels 8, @i(0"), (w!) and @ (6) into the box. It can be verified in the under-
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lying equations that @i(1)>@i(1) when we assume that the most talented
entrepreneur will prefer raiding to labor and 8 is less than 1. From equa-
tions 18 and 19 we know that the two w-curves will intersect at § and the
box has 8 areas. These areas are labeled A to H Figure 2 below.

Figure 2. The Choice of Occupations
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As we have assumed i.i.d. uniformly distributed endowments the relative
size of the area’s in the boxes represent the proportions of the population
that will choose one occupation over another. By considering the bilateral
comparisons in each of the enclosed area’s in the box we can derive what
area chooses what occupation. In all figures in area A there is too little
wealth to become a productive entrepreneur, but enough talent to be suc-
cessful as a raider. In area B there is too little wealth to start a venture and
too little talent to become a successful raider. So these individuals choose
employment. Those in area C and D have sufficient wealth to engage in
a productive venture but not so much that they must fear raiding. They
choose productive entrepreneurship. Those in areas E and F have too much
wealth to want to become productive entrepreneurs for fear of raiders, but
lack the talent to be successful raiders themselves. So they too choose em-
ployment. Those in areas G and H choose destructive entrepreneurship
over employment and productive entrepreneurship. The areas of produc-
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tive entrepreneurship are dark-shaded in figure 2 whereas the light shaded
areas are those for which entrepreneurial talent allocates into destructive
activities.

4 Comparative Statics; What drives the Talent Allocation?

4.1 The Entry Barrier, k

It is clear from the figures that lower initial capital requirements, kg will
reduce the size of the rectangular areas A and B in all figures. From 17 we
can also observe that for a reduction in kg 6 will fall, causing the areas C, D
and E to increase. The @ and @-curves will also respond. The reduction in
ko will reduce the probability of being raided for individual ventures if the
venture is above average in size, whereas it will increase that probability
for the smaller than average ventures. This implies the @ and @ curves will
rotate clockwise. The negative effect of ko on the ()-functions defined above
implies that for every level of talent the @ curve will shift up for a decrease
in ko, whereas for the @ curve the threshold level of talent decreases for
every level of initial wealth and the curve shifts down. Their intersection
point will move horizontally to the right as long as 6 is not affected, causing
areas C and D to grow further at the expense of areas H and E. There are
no first order effects on 6, but because a possible larger spread in the size of
entrepreneurial ventures will increase the attractiveness of raiding through
z,0 may shift down. As these effects are second order effects, however, it
can be concluded that the shifts in @, 8 and the kj line all work towards
increasing the number of productive entrepreneurs.

The shift in the @-curve has an ambiguous effect. A reduction in the costs of
setting up a venture, or, alternatively, reducing the financing constraints on
small productive ventures, will produce less destructive entrepreneurship
of the talented poor (area A smaller) and induce more people to switch from
employment into productive entrepreneurship (area E to D). This positive
effect of decreasing ko may be offset by a possible increase in areas H and G.
One implication from this is that micro credits can help to make the transi-
tion to a productive equilibrium. Micro credits could provide an incentive
to switch into productive entrepreneurship at the individual level by help-
ing to overcome the credit constraints. As the productive assets that they
finance are not easily captured, these assets are unlikely to create enough in-
centives for a switch to destructive entrepreneurship at the aggregate level.
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4.2 Initial Wealth, w;, wy

A spread preserving increase in the mean level of initial wealth will shift the
box to the right and simply adds to the light area on the right what is lost
on the left. Such a shift would only start to have an impact on the relative
size of the occupations when w; exceeds ko, in which case there are no more
credit constraints. As that is not a very interesting case we consider shifting
the lower and upper bound separately.

If only wy increases, then areas A and B become smaller as above. This time,
however, there is no further impact on any of the curves as the minimum
level of initial wealth has no first order impact on any of the trade-offs.
However, as the number of raiding entrepreneurs falls, the incentives to en-
gage in productive entrepreneurship increase. The fall in N3 will reduce the
probability of being raided, thereby lowering the level of talent for every
level of wealth for which an individual prefers productive entrepreneur-
ship over labor. The @-curve will shift down and to the right, increasing the
number of productive entrepreneurs. This effect is partially offset by the
downward shift in the @ curve.

Increases in wy will have the opposite effects. The number of destructive
entrepreneurs will increase and the curves shift in the opposite direction.

4.3  Wages, wi, wyyq

The current wage level, w;y, affects all curves in the graphs. The direct im-
pact of w; on 0 is negative. The current wage w; has an ambiguous effect
on the @-curve. On the one hand both wages drive the Q-functions down,
which increases the right hand side of equation 18 and thus shifts the curve
to the right. On the other hand, an increasing wage level reduces the right
hand side, as the relative importance of initial wealth levels is reduced. As
both effects work in opposite direction, it is unclear how the curve will shift.
In the comparison with destructive entrepreneurship the effect of an in-
crease in the wage level is unambiguously positive on the right hand side,
causing the @w-curve to shift up and to the right. Finally, 6 is positive in
the current wage level. The net first order effect of an increase in the wage
level is then an increase in the number of employees, as areas B, E and F
will increase and area D increases one for one at the expense of C. The shift
in the w-curve increases the number of productive entrepreneurs in area
C as they have the current wage as their fall-back position. The ambigu-
ous effect on @ may offset this positive effect on the number of productive
entrepreneurs, but the number of destructive entrepreneurs will unambigu-
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ously fall as G+H+A will be smaller.

The future wage only affects the rate of return on productive entrepreneur-
ship in our one generation one shot model. Hence, larger future wages de-
crease the attractiveness of productive entrepreneurship vis-a-vis the alter-
natives. § increases, @ shifts up but rotates down because the lower returns
need to be offset with higher initial investments. The trade-off between em-
ployment and destructive entrepreneurship is not affected, so 0 stays where
it is.  will shift to intersect @ at 6. It is a priori unclear if the intersection
point moves horizontally to the right or left.

The effects of both wages together imply that in an economy with high
growth in wage levels, employment will be increasingly attractive and pro-
ductive entrepreneurship is less attractive relative to employment and de-
structive entrepreneurship.

4.4  Inequality, (;

Finally, we can consider the impact of a larger initial wealth inequality
among productive entrepreneurs. This variable is, however, not an exoge-
nous variable in our model. The width of the area C-D in the graph gives
the spread of initial wealth in the population of productive entrepreneurs.
If it were to increase exogenously then 6 would shift down and cause more
employees to switch to destructive entrepreneurship. As that happens the
w-curves will shift/rotate down as well but § would not fall. This is because
the zero raid probability level of talent for which an individual is indiffer-
ent between employment and entrepreneurship does not depend upon the
probability of being raided. As the w-curve shifts to the left, however, the
spread of initial wealth for the productive entrepreneurs is squeezed and
this provides an offsetting force. As the spread of initial wealth for produc-
tive entrepreneurs is an endogenous variable, determined by the position
of the various curves, all this exercise shows is that the allocation is inher-
ently stable. A similar argument holds for variables Nj, N, and N3. The
comparative static effects of shifts in the parameters of the model, « and p
are complex and hard to interpret in terms of policy implications. In the fi-
nal subsection we will therefore consider the impact of stronger institutions
as captured in A(6).

4.5 Institutions, A(6)

Institutional strength in our model implies that a government enforces prop-
erty rights and protects the productive entrepreneurs from the destructive
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ones. To capture this in the model, we assume that these government of-
ficials can reduce the returns to a given level of entrepreneurial talent by
reducing the part of captured assets that can be consumed by the raider.
This reflects the fact that it is always possible to raid a productive venture,
but strong institutions prevent one from enjoying the proceeds. Strong in-
stitutions therefore shift the function A () to the right and down, implying
that a higher level of talent is now required to consume the same share of
assets captured as before. In the graph such a shift would cause @ to shift to
the right. Also § would move up. As there is no impact on the other curves
it is clear that this reduces the incentives for the rich and the poor to engage
in destructive entrepreneurship. An economy in which the institutions are
strong enough to push the @ curve to the point where 6=1 eliminates all
destructive entrepreneurship. All economies with institutional strength be-
low that level have a group of poor destructive entrepreneurs and some
very rich ones. This, we believe, gives an adequate description, even for
most developed countries.

5 Overlapping Generations and Concluding Remarks

When the model is analyzed in an overlapping generations dynamic re-
peated game setting, the results will be different. A full blown analysis of
such a model is beyond the scope of this paper. For now, we speculate on
the outcomes of such an analysis using the propositions and properties that
were derived in the static model above.

The essence of an overlapping generations model is that two cohorts co-
exist in the model and the decisions of the old affect the choices of the
young. If one abstracts from inheritance and still has a random distribu-
tion of initial wealth for every generation, the model should take into ac-
count that productive entrepreneurial ventures can now be raided in both
time periods. In an overlapping generations structure the incentive to raid
is therefore, ceteris paribus, higher for every individual in every cohort.
This is a relatively straightforward extension to the static, one-generation
model above and it increases the likelihood that any individual chooses de-
structive entrepreneurship. As a result, a larger proportion of the total pop-
ulation will engage in destructive entrepreneurship, reducing the levels of
productive activity.

The analysis becomes much more complicated when we assume that the
young inherit their initial endowments from their parents and individuals
act to maximize the utility of their dynasty. In that case high levels of raid-
ing will reduce the inherited wealth and the box will tend to move to the
left, causing more and more raiding until all initial wealth is below k. As
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the number of productive entrepreneurs falls, however, so will the incen-
tives to raid and the economy would then end up in an all employment
equilibrium. In such an equilibrium, however, wealth starts to accumulate
and the box shifts to the right again. There is a priori no reason to exclude
dynamic equilibria that have repetitive cycles or even a chaotic system that
cycles but never repeats itself.

As the model above does not specify how entrepreneurship contributes to
economic growth, there can be no predictions on the growth regimes that
may result. But it is relatively easy to see that, if productive entrepreneur-
ship positively affects growth, the mechanism described above implies that
various possibilities exist. Depending on the parameters of the model an
economy may be stuck in a no growth equilibrium, a high growth equi-
librium or a continuous cycle of booms and busts. Such economic growth
would feed back into the model through higher growth rates of wages in
employment, causing an even more complex dynamic process.

What is clear from the static analysis above is that stronger institutions will
help an economy switch to productive entrepreneurship in the long run,
but as such policies are hard to implement, strategies to reduce credit con-
straints by setting up financial intermediation and the provision of micro-
credits may be a promising way to start.

The impact of more traditional forms of development aid can also be dis-
cussed in the context of our model. Such aid from the outside, in kind
or financially, will shift the incentives to raid or engage in productive en-
trepreneurship in favor of the raiding, because aid, especially if it enters
the country through a few bottlenecks in the distribution chain, will cre-
ate additional targets for raiding and reduce the returns from, for example,
farming food or producing necessities. Our model does not account for the
possibility that such aid will also draw entrepreneurial talent from both
raiding and productive ventures into rent seeking and aid maximizing ac-
tivities, which may render the economy aid dependent and stuck in a non-
productive zero-growth equilibrium that is not characterized by the booms
and busts in raiding. This issue remains on the agenda for further research
as proper analysis of this mechanism requires substantial extensions to our
current model. Nevertheless, we may conclude from our model that insti-
tutional improvements constitute a medium- to long run growth strategy,
whereas the reduction of credit constraints, without attracting destructive
raiders (or unproductive rent seekers) in the process, is a sensible short-
term development strategy.
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