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Abstract

Episodes of booming firm creation often coincide with intense specu-
lation on financial markets. Disagreement among investors transforms
the economics of optimal firm creation. We characterize the interaction
between speculation and classic entry externalities from growth theory
through a general entry tax formula for a non-paternalistic planner. The
business-stealing effect is mitigated when investors believe they can iden-
tify the best firms. Speculation thus increases firm entry but reduces the
optimal tax, potentially resulting in under-entry. The appropriability ef-
fect also vanishes, leaving only general equilibrium effects on input prices,
aggregate demand, or knowledge. As a result, speculation reverses the
role of many industry characteristics for efficiency. For instance, as the
labor share increases, the optimal tax decreases under agreement but in-
creases under disagreement. Further, economies with identical aggregate
properties but a different market structure have the same efficiency with
agreement, but call for different policies once financial market speculation
is taken into account.
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Introduction

Do markets naturally generate the optimal level of firm creation? The discus-
sion around firm creation crystallizes in episodes of abnormally high firm entry.
For example, many observers wonder if the startup boom of the last few years is
efficient. However, a salient feature of these episodes that has been neglected by
the large literature on entry is the intense speculation among investors about
which firms will ultimately be successful. In this paper, we introduce a general
framework to study optimal firm creation with speculative financial markets.

The presence of speculation drastically changes, and sometimes even re-
verses, the conclusions of standard analysis of entry. Even though high specu-
lation increases firm entry, it can imply less over-entry, often transforming an
economy with over-entry into one with under-entry. The role of industry char-
acteristics for efficiency is also reversed. For instance, a lower labor share leads
to under-entry rather than over-entry, which is the case under the standard
intuition.

We represent speculation using a new specification in which heterogeneous
beliefs about which firms will succeed are symmetrically distributed among in-
vestors. Market participants agree on the aggregate distribution of productivity
but disagree on the relative positions of firms in this distribution. The beliefs
about firm productivities are symmetric across households, but disagreement
does not wash out in aggregate. In equilibrium, each household invests in their
favorite firms, increasing their valuations and incentivizing more firms to enter,
thereby starting firm creation booms.1

We study the optimality of these outcomes by deriving the optimal tax on
firm entry under a non-paternalistic criterion. Specifically, we Pareto rank
allocations while respecting each household’s belief. This is straightforward
in our model because the symmetry across households implies that all agents
share the same expected utility despite their differences in beliefs. We favor
our approach over more paternalistic criteria sometimes used in the literature
as our criterion respects the intrinsic lack of information when evaluating new
projects. In such an environment investors must rely on their prior and we
consider optimal policy which allows them to do so.

The optimal entry tax reveals that the classic externalities of growth the-
ory depend crucially on the level of speculation. When firms enter, they do not
internalize that they can displace other participants — the business-stealing
effect. New entrants also affect the surplus of other agents in the economy —
the appropriability effect. Finally, firm creation alters the general equilibrium
of input markets and aggregate quantities. We show the first two externalities
become irrelevant with intense speculation, but the last one is left unchanged.
This differential effect on externalities leads to the reversal of many implica-
tions obtained in settings without speculation.

1The mechanism of disagreement leading to optimism has been studied in Van den Steen
(2004).
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First, we study an economy where the only reason a firm’s entry decision
affects competitors is through the ability to participate in the market. This
business-stealing externality classically leads to over-entry: firms do not inter-
nalize the fact that by entering, they might displace another firm. This exter-
nality is weaker in presence of speculation than with agreement. Because each
investor views the firms she invests in as more productive than the average
firm, all investors are less worried about being displaced by a new entrant. In
the high speculation limit, we find that the business-stealing externality disap-
pears altogether if the supply of firms is relatively inelastic. On the other hand,
when the supply of new firms is elastic, the quantity of firms increases so much
that only extremely productive firms survive. As a result, the entry wedge con-
verges to the one with agreement since speculation does not affect the tail of
the distribution. In more general settings, we focus on the case with inelastic
entry, reflecting the high asset prices often observed when many firms enter.

Next, we introduce a fixed supply of labor input, which creates two more
discrepancies between the social value and private value of a firm. First, house-
holds supplying labor collect some of the surplus created by firms, which pushes
towards under-entry. In a high speculation episode, this appropriability effect
becomes negligible as speculators value the firms they invest in much more
than the average firm in the market, which is the one driving labor income.
Second, more entry leads to a more productive set of active firms and a higher
demand for labor. This yields higher equilibrium wages, which hurts the prof-
its of other firms, pushing towards over-entry. Since the proportional impact of
wages does not depend on firm productivity in a model with a fixed labor share,
disagreement does not alter this general equilibrium externality. Therefore,
with high speculation, only the latter externality survives.

The particular externalities that survive with high speculation lead to a re-
versal in the role of industry characteristics. With agreement, a smaller labor
share implies a smaller share of surplus for workers and increases over-entry.
With disagreement, the planner instead focuses on the general equilibrium ef-
fect of firm entry the wedge. This effect becomes weaker with a smaller labor
share, leading to less over-entry. In the limit where the labor share is zero, the
economy is efficient with high speculation. Similarly, the Pareto tail exponent
of the productivity distribution has a positive effect on the entry tax with agree-
ment, but a negative effect with high speculation. Extensions to the framework
reveal that these reversals occur more generally.

The observation that only general equilibrium externalities survive is true
beyond the effect on input markets. With differentiated goods, positive ag-
gregate demand externalities are unchanged by speculation. With knowledge
spillovers, positive knowledge externalities survive. Both of these positive forces
can even lead to situations where there is under-entry with speculation. If these
externalities are strong enough, the conditions for over-entry (under-entry) un-
der agreement imply under-entry (over-entry) with disagreement.

Our analysis of these general equilibrium mechanisms highlights that the
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precise structure of the economy is crucial for optimal entry decisions in pres-
ence of speculation. With agreement, only the aggregate production function
matters for the optimal tax. With disagreement, the specific forces and exter-
nalities underlying the aggregate production function impact the optimal tax.
For example, introducing aggregate demand effects (Aghion and Howitt, 1992;
Grossman and Helpman, 1992) or knowledge externalities (Romer, 1986, 1990)
does not alter the macroeconomic features and optimal entry tax of our baseline
model under agreement. However, both features change the optimal tax under
disagreement. Our results emphasize the importance of understanding the mi-
croeconomic structure of firms’ interaction in situations with disagreement.

Our setup is flexible and maintains its tractability under a number of other
features present in the literature on firm creation. In particular, we extend our
tax formulas to setups where a variable number of firms participate in the ex-
post market, either exogenously or endogenously as in Hopenhayn (1992) and
Melitz (2003). In these richer models, again we find that speculation affects
the economics of optimal entry. For instance, the role of the Frisch elasticity
of labor supply and the elasticity of firm participation on output markets are
reversed with disagreement.

All these results highlight the importance, during an episode of high inno-
vation, to determine if the high entry is coming from high overall productivity
prospects, actual or perceived, or from speculation. We show that different com-
binations of expected productivity and disagreement can lead to the same price
and quantity of entry, but imply very different optimal entry taxes. Informa-
tion on financial markets will help differentiate those situations. Starting from
primitives, one could directly measure heterogeneity in opinions about firms.
Other equilibrium objects are also informative: speculation lead to more spe-
cialized portfolios.

We introduce our model of speculation with business stealing and the wel-
fare analysis in Section 1. Section 2 considers optimal entry in richer general
equilibrium models. We consider the practical implications of our model in Sec-
tion 3.

Literature Review

TO BE COMPLETED.

1 Business Stealing with Speculation

In this section, we lay out our framework for speculation and introduce our wel-
fare approach in the context of a simple model. This first model focuses on one
of the classic forces behind overentry, business stealing, and ignores all other
sources of firms’ interaction. Firms compete for a fixed number of slots to pro-
duce in equilibrium. When a firm enters it does not internalize that it might
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take up the slot of another firm. We show that the business stealing externality
is weaker with speculation, and completely disappears when high speculation
environments coincide with high asset prices. The results of this section con-
stitute a building block for the more complete study of entry externalities of
Section 2.

1.1 Model

Time is discrete. Firms are created at date t = 0. Trading occurs at date
t = 0 and at all subsequent periods until the stochastic date T , at which point
consumption and production are both realized.

1.1.1 Setup

The economy is populated by households, firms, and firm creators. The com-
modities in the economy are a date-0 consumption good in fixed supply, blueprints
produced by households and used to create firms, and a date-T consumption
good produced by firms.

Firm Creators. There is a continuum of short-lived firm creators operating
a technology to create at date 0 the firms that will produce at date T . Each
firm creator can use a unit blueprint to create a new firm. If they create a firm,
they sell it on competitive financial markets at date 0. They do not have any
information about the firms they create. We assume firm creators participate
in competitive markets for blueprints and firms, taking their respective prices
pb and pi,0 as given. The firm creator problem is therefore at time t = 0:

max
c∈{0,1}

c · (pi,0 − pb). (1.1)

Firm creators are owned by households and Π denotes their aggregate profits.

Firms. A continuum of firms, indexed by i and with total mass Me, is created
in equilibrium. At each date t, the economy enters the production stage with
probability `−1 and T = t, or firms stay in the development stage with probabil-
ity 1− `−1. Hence the average time before the production stage is E{T} = `.

At each date t before production, firms engage into some development activ-
ity with productivity ai,t that is unknown. If firms are still in this development
stage, then with some probability ϑ they change their activity and receive a new
productivity draw independent from their past productivity.2 With probability
1 − ϑ firms’ productivity stays the same as last period and ai,t = ai,t−1. As we
will see, the probability ϑ of a change in productivity in the development stage
maps into the trading volume before the production stage.

2The change of firms’ activity before production captures for instance the pivot of startups in
the early stage of their development.
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At date T , firms enter the production stage and their productivity aT is re-
vealed. We assume that only the most productive mass M of firms is able to
produce. This allocation of production slots is the key assumption to capture
the business stealing externality, which we discuss below. Given the cumula-
tive distribution function (cdf) of productivities in the population F , only firms
above a cutoff a are able to produce, with:

a := F−1
(

1− M

Me

)
. (1.2)

The profit function of a firm with productivity aT is given by:

π(aT ) = aηT · 1 {aT ≥ a} , (1.3)

where η determines how differences in productivities translate into differences
in generated profits. In this setting, the marginal active firm collects positive
profits. While this feature enhances the tractability of our framework, we show
it is not what drives our results in Section 1.5.

Households. There is a unit mass of households indexed by j. At date 0,
household j is endowed with a fixed unit of consumption good c0 as well as her
share of firm creators. At date 0, each household decides how many blueprints
to supply, bj . Blueprints are produced at a convex cost W (bj) = feb

θ+1
j M−θ/(θ +

1), where the parameter θ controls the elasticity of supply of blueprints and fe
the level of production costs. At each date t during the development stage, she
also decides on the number of shares to invest in each firm on financial market,
{sji,t}i,t. On financial markets, we assume that agents can only take long posi-
tions in claims to firms. At each t before production, households have a view
on the distribution of productivities ai,t, which we describe in detail hereafter.
They also behave competitively and take prices as given. Hence, they solve the
problem:

max
c0,s

j
i,T−1≥0,bj

c0 + Ej
{∫

sji,T−1πi,Tdi

}
−W (bj) (1.4)

s.t. c0+
∫
sji,0 pi,0 di ≤ 1 + pbbj + Π, (1.5)∫
sji,t pi,t di ≤

∫
sji,t−1 pi,t di, (1.6)

where Ej is the household j expectation.

Markets. The markets in this economy are for blueprints at date t = 0 and for
claims to firms profits (the stock market) at each date before production. Hence
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we write market clearing conditions for each market across all households:∫
bjdj = Me,

∀i ∈ [0, 1], ∀t ∈ {0, . . . , T − 1},
∫
sji,tdj = 1.

Finally, to concentrate on situations where fewer firms produce than are
created, we assume:3

W ′(M) ≤
∫ ∞
−∞

π(a)dF (a).

Business Stealing. This economy is not purely competitive: we assume the
production slots are allocated to the most productive firms rather than traded
on a market.4 This missing market gives rise to the business stealing external-
ity because firms do not internalize that they might take up the slot of another
firm.

The assumption of a missing market to allocate production slots is plausible,
in particular in the context of innovation. For instance intellectual property law
often provides exclusive use of a technology to its inventor. Formally, we could
assume there are M processes to produce the homogenous good. The first firm
to discover a process gets its exclusive use. The speed of discovery for a process
is perfectly correlated with the productivity type a.

Another motivation for the incompleteness is the difficulty to establish mar-
kets for what has not been encountered yet. Indeed it is often the case that
nobody owns something before it is discovered. For instance how could we trade
nuclear power before Marie Curie discovered radioactivity? Formally, we could
assume that to produce, a firm needs one unit of an indivisible good that has
not been discovered yet —the unknown ingredient—and that only M of those
exists in nature. Again firms with a higher type a, find the ingredient faster
than others.5

1.1.2 Beliefs

To capture the notion of speculation, we assume that households have heteroge-
nous beliefs about which firms will be successful.

Households agree on the dynamics of the economy, ` and ϑ, and on the pop-
ulation distribution of firm productivity at each point in time. We assume the
population distribution F follows a Pareto distribution: F (a) = 1−a−γ for a ≥ 1,

3The case where Me =M is straightforward to analyze.
4We study perfectly competitive benchmarks in Section 2.
5Other frictions in the allocations of productive positions can also lead to a business stealing

effect, network goods, or fixed number of slots due to institutional constraints—see Borjas and
Doran (2012) for evidence in the context of scientific research.
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where γ is constant over time. However, agents have different priors on which
firms will be successful. After a change in firm activity, each agent observes
all the firms organized in packets of size n.6. She believes she knows the exact
ranking of productivity draws of the firms within each packet. For instance, if
a firm is predicted to be the most productive of its packet, the agent perceives
it has productivity drawn from Fn, the distribution of the maximum of n inde-
pendent draws from F . We assume the composition of packets and the order
of firms within packets is drawn in an i.i.d. equiprobable fashion across agents
and firms after each change in activity. We illustrate such ranking for a given
date in Figure 1.

Figure 1
Firms and Households Beliefs for n = 4.7
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23
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21
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The parameter n controls the intensity of disagreement. When n = 1, house-
holds consider all firms to be the same, with productivity drawn from F . As n
increases, households can compare more firms to each other. Thus, they have
stronger views on which firms are likely to have high productivity, and in partic-
ular expect the best of each packet to have higher productivity in expectation.
These views differ across households because they see different packets and
differing rankings.

This set of assumptions has a couple of notable implications which facilitate
our analysis. First, while they disagree on which firms will succeed, all agents
agree on the population distribution of firms at date 1. This is because the

6It is straightforward to allow for the number of packets to change after each reorganization.
7We assume that the composition of the packet is the same across agents for exposition pur-

poses. This does not affect any of our results
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population of all n firms in a packet is always viewed as having distribution F .
Hence, they also agree on all aggregate outcomes: the threshold a as well as
market conditions, which play a role in the richer settings in Section 2. Second,
beliefs are completely symmetric across households. This alleviates the typical
issue of having to keep track of the entire distribution of beliefs and allocations.
In particular, all households will have the same level of utility in equilibrium,
rendering welfare comparison straightforward.

1.1.3 Competitive Equilibrium

The competitive equilibrium of this economy is defined as follows. Firm creators
maximize profits from selling their firms taking wages as given. Households
maximize their perceived expected utility by choosing their optimal blueprint
discovery effort and a dynamic optimal portfolio allocation, taking the price of
blueprints and of firms as given. Firms maximize profits given their production
status.

Firm creators’ profit maximization implies that the price of a firm equals
the priceof a blueprint,

pi,0 = pb.

Denote the multiplier on household j’s budget constraint by λjt . Household op-
timization is characterized by the following first-order conditions with respect
to date 0 consumption, investment in a firm i purchased by the household, and
blueprint provision:

λj0 = 1,

λjt · pi,t = `−1 ·Ej{π(ai,t)}+ (1− `−1) ·Ej{λjt+1pi,t+1},
W ′(b) = pb,

To pin down prices at the intermediate dates of the development stage, we use
a unit of risky consumption as the numeraire. This implies λjt = 1. Note there
is no disagreement about aggregate uncertainty, hence the first-order condition
for an optimal portfolio is

pi,t = `−1 ·Ej{π(ai,t)}+ (1− `−1) ·Ej{pi,t+1}.

Since the equilibrium is symmetric, each investor only buys the firms she prefers
within each packet of size n, thereby guaranteeing market clearing on the mar-
ket for firms.

Combining these conditions and market clearing for blueprints, we obtain
the following entry condition characterizing equilibrium firm creation:

W ′(Me) = V (n)(Me) =

∫ ∞
aT

π(a)dFn(a). (1.7)
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The marginal cost of creating an additional firm, W ′(Me), is equal to the ex-
pected profits to an investor who favors it, V (n)(Me). With our simple specifica-
tion of profits, we have V (n)(Me) = In(Me, η), where we define:

In(η,Me) =

∫ ∞
F−1(1−M/Me)

aηdFn(a). (1.8)

We will see that the properties of In play a crucial role, both in this economy
and in the richer models of Section 2.

1.2 Speculative bubble

We can now discuss how our model captures the salient features of asset price
bubbles. A simple definition of a bubble is a situation where asset prices ex-
ceed an asset’s fundamental value, see for example Brunnermeier (2017). In
our model, there are two ways in which this happens. First, the total value
of traded assets In exceeds the realized total output of the economy I1, and all
investors agree on this observation. In other words, all investors agree the mar-
ket portfolio is overpriced. This overvaluation manifests itself by a crash in the
value of firms when productivities are realized. Such a situation occurs because
of heterogenous beliefs. Different agents in the economy view different firms as
the most valuable, and specialize their portfolios in those firms, pushing their
price up. Because of the short-sale constraint nobody shorts the firms they view
as overpriced. The general observation that disagreement combined with opti-
mal choice leads to overvaluation is articulated in Van den Steen (2004). In the
context of financial markets, Miller (1977) first pointed out the importance of
short-sale constraints.

There is a second, more dynamic source of overvaluation. The price of each
firm exceeds the maximum valuation of its cash-flow by any specific investor
in the economy, which we denote pmaxi,t . At any point in time, an investor rank-
ing the firm first in a packet attains this maximum valuation. The difference
between the two valuations is

pi,t − pmaxi,t = (In − I1) · `
ϑ(`− 1)

1 + ϑ(`− 1)
> 0.

This difference comes from the fact that when firms change their activities, the
current investor will typically not favor firm i anymore. On average, she values
it as a typical firm in the economy, with I1, rather than a favorite, with In. This
source of overvaluation is intimately related to the trading volume. Indeed
each time agents exchange firms, this signals a change in who values them
most, a mechanism reminiscent of the models of Harrison and Kreps (1978)
and Scheinkman and Xiong (2003). In particular note that the strength of the
overvaluation is increasing in the volume per period ϑ and the length of the
bubble `.8 Historically, abnormally high trading volume is seen as hallmark of

8For instance when ϑ� `−1 � 1, the overvaluation is proportional to ϑ`2.
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bubbles — see Scheinkman et al. (2014) for a survey. For instance during the
Roaring Twenties, all-time daily records of share trading volume were reached
10 times in 1928 and 3 times in 1929 with no new record set until 1968 (Hong
and Stein (2007)). More recently, during the DotCom bubble. Internet stocks
had 3 times the turnover of other similar cases. Greenwood, Shleifer, and You
(2018) document that large stock price increases are more likely to end in a
crash when they are accompanied by increased trading volume.

Finally, and most importantly for our purpose, disagreement is crucial to
the arisal bubbles. The price pi,0 and quantity Me of firms created are both in-
creasing in the strength of disagreement n. It is really because disagreement
fuels the bubble: the larger n, the more prices exceed fundamentals for both
of our definitions above. In our setting, disagreement arises from the reliance
on heterogenous priors when confronted with new productive ideas. The pres-
ence of asset price bubbles along with the arrival of new technologies has long
been documented. Some examples include: railroads, electricity, automobiles,
radio, micro-electronics, personal computers, bio-technology, and the Internet.
Scheinkman et al. (2014) and Brunnermeier and Oehmke (2013) provide an
overall survey, while Janeway (2012) give a first-person account of the rela-
tion of innovation and speculation. Moreover Greenwood, Shleifer, and You
(2018) find that when the price run-up in an industry occurred disproportion-
ately among the younger firms, crashes and low future returns are more likely.

The relation between bubbles and innovation begs the question of efficiency
of such episodes. In the remainder of this paper, we use our framework to
assess how the presence of speculation affects conclusions about optimality of
firm creation.

1.3 Optimal Firm Creation

To characterize optimal firm creation under disagreement, we now introduce
our notion of optimality, then derive a measure of the wedge between the com-
petitive equilibrium and the efficient level of entry.

Welfare criterion. Evaluating efficiency in models with heterogenous beliefs
requires making choices on the treatment of beliefs. We study efficiency under
the Pareto criterion, respecting each household’s beliefs. This corresponds to
evaluating the utility of each household under their own beliefs. Then an al-
location is more efficient than another one if it makes all households better
off. The main existing alternative is a more paternalistic approach, where the
planner knows the true distribution and evaluates allocation under this distri-
bution.9

The Pareto criterion is particularly well-suited for our object of study. In a
situation where new firms are created, not much information is available about

9Brunnermeier, Simsek, and Xiong (2014) propose a variation which avoid taking a stance on
the true distribution by considering efficiency across any convex combination of agents’ beliefs.
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them. Households must rely on their priors to evaluate these firms, and there
is no telling which of these is correct. Our criterion respects this difficulty. The
planner is no better judge of firms’ futures than any investor. In contrast, a
paternalistic approach might be more suited where heterogenous beliefs come
from a failure to communicate or the irrationality of some agent, and thereby
viewed as inefficient on their own. Another more positive — as opposed to
normative — reason to favor the Pareto criterion is that if households in our
economy are offered a vote between two Pareto ranked allocations, they would
all choose the more efficient one. Our characterization of efficiency is therefore
a practical one, answering the question of which policies agents in our economy
would support.

We study the difference in implications between our particular choice and
the paternalistic option in Section 3.3.

Policy instrument. We are interested in optimal entry, and thus study al-
locations where the planner freely chooses the level of entry, leaving financial
markets unaffected. The symmetry we assumed across agents guarantees a un-
ambiguous ranking of allocations. Further, this simple policy approach reflects
the policy debate of whether firm creation should be subsidized or taxed.

We could also consider a more general constrained efficient planner prob-
lem. The constraint on the planner is to allocate date-T consumption using
positive linear combinations of firm profits, reflecting the limits on trading in
financial markets in the competitive equilibrium. In the case of our simple
model, because production is efficient, the allocation chosen by a planner who
can only choose entry is Pareto efficient for the constrained planner. It is actu-
ally the most efficient allocation if we impose additionally that welfare weights
are equal across agents.

The entry wedge. Under the assumptions stated above, the planner max-
imizes household’s perceived utility by choosing the level of entry. This corre-
sponds to maximizing MeV

(n)(Me)−W (Me), the perceived total expected profits
minus the cost of effort for firm creation. The first-order condition of this prob-
lem characterizes optimal entry:

W ′(Me) = V (n)(Me) +MeV
(n)′(Me) (1.9)

The planner equalizes the marginal cost of an additional firm, to its value
V (n)(Me) plus the effect it has on the value of the existing firms MeV

(n)′(Me).
A simple way to implement this level of entry is to use an entry tax. Firm

creators must pay out a fraction τ of their revenue if they sell a firm. The to-
tal equilibrium proceeds T from the tax are rebated lump-sum to households.
Equilibrium entry with such a tax becomes W ′(Me) = (1 − τ)V (n)(Me). This
leads to an expression for the entry wedge that reconciles the competitive allo-
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cation with optimal entry:

τ = τn(Me) =
−MeV

(n)′(Me)

V (n)(Me)
(1.10)

The wedge is the opposite of the elasticity of firm value to firm entry, −EIn >
0.10 The entry tax is optimal because it exactly offsets the negative business
stealing externality imposed on incumbents by new entrants. As new firms
enter, existing firms are displaced as the cutoff for production increases, which
lowers the value of existing firms. The wedge is the value of this change applied
to all firms relative to the value of one firm, hence the elasticity.

Throughout the various models of the paper, a similar entry wedge τ ex-
ists to capture entry distortions. We will use this wedge to compare optimality
across different economies with different levels of entry. We follow the com-
monly used practice of evaluating the tax at the competitive equilibrium out-
come to simplify the analysis.

1.4 Speculation Dissipates Displacement

We now study how the entry wedge depends on disagreement. We first show
that entry is always more efficient with disagreement than under agreement.
Then, we show conditions under which entry becomes optimal in the large dis-
agreement limit. We leave all proofs to Appendix A.

Agreement versus disagreement. Under agreement, the wedge is

τ1(Me) =
γ − η
γ

. (1.11)

The wedge is increasing with γ and decreasing in η. Recall that the wedge
comes from value of displaced profits relative to expected profits. The former
is determined by the quality of marginal firms, whereas the latter comes from
the whole distribution of productivity above this cutoff. As γ falls, the tail of
the distribution becomes fatter, and the tax decreases because the value of a
marginal firm becomes small with respect to the average firm. Similarly, when
η is large, small differences in productivity translate into large differences in
profits and a large difference between the marginal and the average firm. The
wedge does not depend on entry Me because under a Pareto distribution, the
ratio between marginal and average productivity is independent of the lower
cutoff.

The following proposition shows that there is always less over-entry with
speculation (n > 1) than with agreement (n = 1).

10Throughout the paper, we denote the elasticity of quantity X to firm entry Me by EX =
d log(X)/d log(Me).
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Proposition 1 (Disagreement lowers business stealing). The wedge is larger
with agreement than with disagreement:

τn ≤ τ1 (1.12)

Under disagreement, the wedge is smaller even though there is a higher
level of firm entry than with agreement. This seemingly contradictory result
arises because the planner respects the beliefs of households. Under disagree-
ment, households only invest in their favorite firms. Therefore, each household
places a lower probability on being displaced by new entrants, thereby reducing
the effect of the externality that gives rise to the wedge.

More formally, we can rewrite the wedge from (1.10) in its integral form:11

τn(Me) =
−MeV

(n)′(Me)

V (n)(Me)
=

∫ ∞
a

π(a)
F ′n
F ′

(a) dF (a)∫ ∞
a

π(a)
F ′n
F ′

(a) dF (a)

.

Holding Me and thus a constant, consider how this ratio changes from n = 1
and n > 1. The numerator, which is the expected value of displaced firms, is
affected by the change in probability weights F ′n/F ′ at the threshold a. In con-
trast, the denominator, which is the expected profits of a firm, is affected by
changes in probability weights throughout the distribution above the thresh-
old. Because increasing n corresponds to shifting the perceived distribution of
productivities to the right, the change in probability weights is increasing as we
move to higher productivities (see Figure 2). Such an increase therefore affects
expected profits more strongly than the value of displaced firms, decreasing the
wedge.

In Appendix A, we show that this result holds more generally with minimal
assumptions on the productivity distribution F (·) and profit function π(·).

The high speculation limit. We now study what happens to the wedge in
an economy with high speculation by considering the limit case when disagree-
ment is large, n→∞. This situation delivers a sharp characterization of role of
disagreement for the efficiency of entry. We will use the contrast of the wedge in
the high speculation environment with the agreement case throughout the pa-
per. The following proposition describes this asymptotic behavior for our model
of business stealing.

Proposition 2 (Entry wedge with high speculation). In the high disagreement
limit (n→∞), the entry wedge converges to a finite limit, which depends on the
sign of γθ − η:

11Note that for exposition purposes we drop the T subscript from the productivity cutoff and
simply write a for aT .
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• If γθ > η, the wedge disappears:

lim
n→∞

τn = 0 (1.13)

• If γθ < η, then τ converges to the wedge in the agreement case (n = 1):

lim
n→∞

τn =
γ − η
γ

(1.14)

• In the knife-edge case of γθ = η,

lim
n→∞

τn = τ̌ <
γ − η
γ

, (1.15)

where τ̌ is defined in appendix (A.15).

The proposition derives a condition under which entry becomes completely
efficient as disagreement increases. In such a situation, as speculation picks up
and prices and quantities of firms increase, the problem of over-entry actually
vanishes. Interestingly, when this does not happen, the wedge goes back to the
case of agreement. Figure 3 illustrates these cases.

Two forces determine the asymptotic behavior of the wedge. First, with more
disagreement, investors increasingly believe that the firms they invest in are
in the tail of the productivity distribution. Therefore, they are less concerned
about the risk of being displaced by new entrants, as they expect that the mass
of firms in their own portfolio that will be below the entry threshold is small.
For a given level of entry Me, this mass converges to 0 as n goes to infinity. This
is an extreme case of the result we characterized in Proposition 1 where the
wedge goes to zero.

Second, disagreement leads to more entry. For a given level of disagreement,
n, as Me converges to infinity, the M producing firms end up in the tail of both
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the population distribution, F , and the favorite-firm distribution, Fn. The tails
of these two distributions have the same shape since limx→∞ F

′
n(x)/F ′(x) = n.

Therefore disagreement does not affect the relative position of the marginal
and average valuation in the tail. This force brings the wedge back towards the
agreement wedge.

Which of these two forces dominates depends of how fast firm creation in-
creases with speculation. If γθ > η, the latter force dominates. When θ is large,
the marginal cost of creating rises more rapidly, which reduces equilibrium en-
try Me and weakens the second force. Similarly, as γ decreases, we have a fatter
tailed firm productivity distribution. The size of the tail becomes more impor-
tant than the relative ordering of firms, which strengthens the second force. As
η increases, any difference in productivity translates into a larger difference in
profit, which again diminishes the importance of the first force.

1.5 Zero Cutoff Profit Condition

We now investigate the robustness of our result to allowing for an alternative
form of selection of producing firms. Our baseline model specifies that the M
most productive firms will be allowed to produce. While this allows for tractabil-
ity and a clear understanding of the model forces, this also results in marginal
producers earning positive profits, π(a) > 0. To show that our main result
does not rely on the profits of the marginal firms being positive, we augment
the previous model with an intermediate stage where firms, after entering the
market, compete to be among one of the M firms producing. The competition
stage ensures that a business stealing externality remains. We keep the belief
and production structure of the model intact. We show that the main features
of the entry wedge remain unchanged despite the introduction of a zero cutoff
profit (ZCP) condition for the marginal firm.

In the new intermediate decision stage, firms can use some of their produc-
tion as advertisement to reach consumers, a deadweight loss. Only the M firms
that spend the most on advertising produce in equilibrium. Formally, each firm
chooses how much of its production to use on advertisement, hi ≤ π(ai). In do-
ing so, firms take as given the equilibrium level h of advertising necessary to
attract consumers. Their profit function is therefore π(ai)1{hi ≥ h}−hi. Clearly,
the optimal advertisement choice is hi = h if π(ai) ≥ h and 0 otherwise. The
equilibrium value of h of is such that exactly M firms choose to spend more on
advertisement. Keeping the definition of the production cutoff a from earlier,
this implies

h = π(a). (1.16)

Firms must spend the profits of the marginal firm to be able to produce, result-
ing in zero profits for the marginal firm.

Firm value in this model with a ZCP condition is modified to account for the
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cost of advertisement paid by producing firms:

Ṽ (n)(Me) =

∫ ∞
a

(π(a)− π(a)) dFn(a), (1.17)

We can define the corresponding integral Ĩn. With this new definition of firm
value, the remainder of the competitive equilibrium and the planner problem
are unchanged. In particular, the entry wedge is τ = −EĨn . We compare the
wedge between the planner problem and the competitive equilibrium and we
actually find the same result as in Proposition 2.

Proposition 3 (Entry wedge with advertising). In the model with a ZCP con-
dition and agreement (n = 1), the entry wedge is

τ =
γ − η
γ

(1.18)

Moreover in the high disagreement limit (n→∞), the wedge between the planner
problem and the competitive equilibrium converges to a finite limit:

• If γθ < η, then limn→∞ τn = (γ − η)/γ.

• If γθ > η, then limn→∞ τn = 0.

Our conclusions are therefore robust to including competition to enter. Intu-
itively, this is because marginal firms drive the externality in both settings. In
our baseline, the externality operates at the extensive margin: more entry dis-
places the profits of excluded marginal firms. In this model, the externality is
at the intensive margin: more entry increases the productivity of the marginal
firms and therefore advertisement costs for all producing firms.

2 Speculation and Optimal Entry in General Equi-
librium

2.1 Model where Firms Compete for a Scarce Input

We now build on our model from Section 1 by considering a neoclassical bench-
mark where firms have a production technology with decreasing returns to
scale, using an input in fixed supply.12 We refer to this input as labor. Be-
cause entrants do not internalize their impact on this market, this gives rise to
additional sources of inefficiency. We characterize how speculation affect these
inefficiencies.

12This perfectly competitive approach, introduced in Hellwig and Irmen (2001), differs from
the most commonly used models with imperfect substitution and monopolistic competition. We
study these models and the role of the demand complementarities they induce in Section 2.2.
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2.1.1 Market for Labor

Setup. We maintain the same setup — preferences, beliefs and firm creation
technology — as the model of Section 1 for date 0. We now endogenize the profit
function π(a) at date T , by adding labor in fixed supply.

Households are endowed with a fixed quantity of labor L.13 Firms use la-
bor to produce a homogenous good according to a decreasing returns to scale
technology. The production function for a given productivity level a is:

y(a) = a · σ

σ − 1
`
σ−1
σ , (2.1)

where y is firm output, ` is firm labor input, and the parameter σ ∈ [1,∞]
controls the returns to scale in labor.

Labor trades at a competitive wage w. The market clearing condition for
labor is: ∫

`idi = L. (2.2)

We formally define an equilibrium of this economy in Appendix B. In equi-
librium, the firm profit function for a given productivity level a becomes:

π(a) =
1

σ − 1
· w1−σaσ. (2.3)

Relative to Section 1, profits are still isoelastic with respect to productivity a.
However, they now also depend on the equilibrium wage w, which is affected by
equilibrium entry.

Equilibrium properties. We now characterize properties of the economy at
date T needed to analyze the entry wedge. We derive the labor and profit shares,
as well as the elasticity of the wage and aggregate consumption with respect to
the quantity of firms, Me, created at date 0.

First, because of the production technology, a fraction (σ − 1)/σ of the rev-
enue for each firm is used to pay for labor and the remaining 1/σ accrues to
profits. Because this is true for each firm, aggregate labor income is equal to
a fraction (σ − 1)/σ of aggregate consumption C, and aggregate profits are a
fraction 1/σ:

wL =
σ − 1

σ
· C.

Second, the aggregate production frontier is homogenous of degree 1 in the
distribution of productivities. Because of the Pareto distribution, increasing Me

by one percent is equivalent to increasing all productivities by 1/γ percent. For
13We consider the case of an elastic input supply in Section 2.3.
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the date T economy, the first welfare theorem holds and production is efficient.
Therefore the elasticity of aggregate consumption with respect to firm creation
EC is:

EC =
1

γ
(2.4)

Third, we can combine these two arguments to obtain the response of the
wage to firm creation.14 Recall that aggregate labor expenditure is wL = C(σ −
1)/σ. This immediately gives the elasticity of wages with respect to firm cre-
ation Ew:

Ew =
1

γ
. (2.5)

2.1.2 Comparing Planner and Competitive Equilibrium

We now lay out the framework to derive the wedge between the planner and
the competitive equilibrium allocation.

Expected profits. Recall the definition of the integral In, which aggregates
the productivity of firms under the distributions Fn:

In(Me, σ) :=

∫ +∞

a
aσdFn(a).

Under the population distribution, the average profit of a created firm is:

V (1)(Me) :=

∫ +∞

a
π(a)dF (a) =

w1−σ

σ − 1
· I1(Me),

which is the product of the integral I1 studied in Section 1 and a term capturing
equilibrium labor market conditions. Alternatively, because all firms are ex-
ante identical, they represent the same share, 1/Me, of aggregate profits in
expectation, thus:

V (1)(Me) :=
w1−σ

σ − 1
· I1(Me) =

1

σ
· C
Me

.

These expected profits correspond to the price of a firm in a competitive equilib-
rium with agreement. Under disagreement, profits are aggregated under the
distribution of the favorite firm rather than the population distribution. We
transform one into the other by multiplying the expected profit by In/I1. The
value of a firm with disagreement is therefore:

V (n)(Me) =
1

σ
· C
Me
· In(Me)

I1(Me)
14Alternatively, we can aggregate individual labor demands to determine the equilibrium

wage. A firm with productivity a uses (w/a)−σ units of labor. The market clearing condition
gives L = w−σMeI1. Using equation (B.1), we obtain Ew = 1

γ
.
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Competitive equilibrium. In the competitive equilibrium, firm entry equal-
izes the marginal cost of entry with ex-ante firm valuation:

W ′(Me) =
1

σ
· C
Me
· In(Me)

I1(Me)
, (2.6)

Planner problem. The planner maximizes expected consumption while re-
specting the individual household’s belief. Consumption for household j is the
product of labor income and profits from its investment:

Cj =
σ − 1

σ
· C

labor income: wL

+
1

σ
· In
I1
· C

firm profits: V (n)

Hence the planner optimization sets the marginal cost of labor to equal its effect
on perceived aggregate output Cj :

W ′(Me) =
1

σ
· d (In/I1 · C)

dMe
+
σ − 1

σ
· dC
dMe

(2.7)

Wedge between planner and competitive equilibrium allocation. Tak-
ing the ratio of social and private benefits of firm creation, as in Section 1.4, we
obtain the entry wedge.

Proposition 4 (Wedge in general equilibrium). The entry wedge, τn between the
competitive equilibrium and the planner allocation is:

τn = −EIn
bus. stealing

+ 1 + EI1 − EC

general equilibrium

− (σ − 1)EC ·
I1
In

appropriability effect

. (2.8)

With agreement (n = 1), the wedge becomes:

τ1 = 1− σEC (2.9)

Three externalities give rise to the wedge. The business stealing externality
is the only externality present in the model of Section 1. As before, the con-
tribution to the wedge from the business stealing externality is −EIn , arising
because entrants displace marginal firms. This is a negative externality that is
weaker with disagreement than with agreement.

The general equilibrium externality corresponds to the change in profits due
to the change in equilibrium wages, Ew · d log π/d logw = − (1 + EI1 − EC). As
new firms are created, the set of producing firms is more productive. Aggregate
demand for labor increases, pushing wages up. The negative effect on firm value
depends on the wage elasticity and on the impact of wages on profits. Since a
change in the wage has the same relative effect on all firms regardless of their
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productivity, the general equilibrium externality does not depend on the level
of disagreement.

Thirdly, an externality arises from the appropriability effect because in-
vestors on financial markets do not take into account the surplus accruing to
workers. When more firms enter, aggregate output increases and the surplus
accruing to workers increases as well — the labor share is constant and equal
to (σ − 1)/σ. Therefore this is a positive externality from firm creation. Unlike
on the market for firms, there is no speculation in labor markets. Hence this
part of the social value of a firm is evaluated under the population distribution
F , whereas the private value is evaluated under the subjective distribution Fn.
The difference accounts for the ratio I1/In in the externality.

2.1.3 The High Speculation Limit versus Agreement

We now contrast the economics of the optimal tax in the high speculation limit
with the agreement case. Along the lines of Section 1, we focus on situation of
high disagreement with inelastic entry. We view this as the empirically relevant
case because it implies that speculation has a large positive impact on firm
entry and asset prices.15 The following proposition characterizes the asymptotic
wedge in this case.

Proposition 5 (General model with high disagreement). Assume θ > 1/γ. In
the high disagreement limit (n → ∞), the entry wedge between the competitive
equilibrium and the planner problem is:

τ∞ := lim
n→∞

τn = 1 + EI1 − EC

In the high speculation limit, only the general equilibrium effects from the
tax formula in equation (2.8) remain. The business stealing externality, −EIn ,
disappears with high speculation in the case of inelastic entry. This result is
analogous to Theorem 2 in Section 1, but with a weaker parameter restriction
for the externality to disappear. With fixed labor supply, the impact of disagree-
ment on firm entry is dampened, thus increasing the difference between the
average and marginal valuation.

The externality from the appropriability effect also disappears in the high
speculation limit. As disagreement increases, households believe that they are
investing in increasingly better firms while their labor income stagnates at
the equilibrium wage determined by the physical distribution of productivity.
Therefore they expect and increasing share of their welfare to come from their
capital investment profits rather than labor income. Formally, the ratio I1/In
converges to zero.

Now we compare how the economic environment affects this tax relative to
the case of agreement. From equation (2.9), we have the formula for the tax

15We fully characterize the cases with elastic entry in Appendix B.1.
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with agreement in the model with decreasing returns to scale:

τ1 =
γ − σ
γ

.

The tax with a high level of disagreement corresponds to the general equilib-
rium effect:

τ∞ =
σ − 1

γ
.

The following proposition shows that disagreement reverses the effect of the
labor share and Pareto tail on the wedge:

Proposition 6 (Comparative statics of the wedge with and without disagree-
ment). With agreement, the entry wedge is decreasing in the labor share and
decreasing in the Pareto tail parameter, γ. With high disagreement (n→∞ and
θ > 1/γ), the entry wedge is increasing in the labor share and increasing in the
Pareto tail parameter, γ.

0
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Figure 4
Comparisons of taxes with and without disagreement

With agreement, as the labor share increases, the positive externality from
not internalizing the labor surplus becomes more important, pushing the tax
down. With disagreement, there are no externalities from the appropriability
effect. Instead, only the general equilibrium effect survives. As the labor share
increases, firms rely more on the labor input. Hence, firm profits become more
sensitive to the wage, which increases the general equilibrium externality. The
two opposite forces have similar strength. When the labor share moves through
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its range from zero to (γ − 1)/γ, the wedge varies between zero and (γ − 1)/γ in
both cases.16

Similarly, the tail of the productivity distribution affects the wedges in op-
posite directions. As the productivity distribution tail becomes thinner, γ is
higher, and the elasticities of both aggregate consumption and the wage rela-
tive to firm entry decrease. This is because additional entry does not increase
the number of superstar firms as much. With agreement, this implies that ag-
gregate consumption exhibits more decreasing returns to scale. The growth
rate of the economy in response to entry becomes even slower than implied by
firms’ private valuations. This leads to more over-entry and a larger wedge.
With disagreement, this slowdown generates a smaller response of the wage,
hence less negative externalities and a smaller wedge.

2.2 The Role of General Equilibrium Effects

Input markets are not the only mechanism through which firms interact in gen-
eral equilibrium. We now study two other sources of firm interactions — aggre-
gate demand and knowledge spillovers. We show that both Propositions 4 and
5 still hold. However the general equilibrium effects, and therefore the wedge
with high speculation, depend on the nature of firms’ interaction. In contrast,
with agreement, only the behavior of the economy’s aggregates matters for the
wedge.

We set up both models and then we study the peculiarities of the wedge
in both environments. We leave details of the models and derivations to Ap-
pendix B.2 and Appendix B.3 for the model of aggregate demand and knowledge
spillovers respectively.

Aggregate demand. To capture the role of aggregate demand, we study an
economy with differentiated goods where firms operate under monopolistic com-
petition at date T . Date 0 is unchanged from Section 2.1. Each firm produces a
differentiated variety and household utility over the set of goods produced is:

C =

(∫ Me

0

∫ ∞
F−1

(
1− M

Me

) c (a, i)
σ−1
σ dF (a)di

) σ
σ−1

Firms operate a linear technology in labor and output for a firm with produc-
tivity a is y = a`.

The economy is similar to the previous model at the macroeconomic level.
The profit share is 1/σ. The aggregate production function is also homogenous
of degree one in the distribution of productivities and the relative labor alloca-

16The labor share is bounded from above by (γ − 1)/γ and not one. This is the consequence of
the integrability condition σ < γ.
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tions are efficient.17 The macroeconomic elasticity of aggregate consumption to
firm entry is therefore EC = 1/γ, which is equal to the wage elasticity, Ew = 1/γ.

However the microeconomics of firms’ interactions is different. Profits are:

π(a) =
1

σ
·
(

σ

σ − 1

)1−σ
w1−σ · C · aσ−1.

Profits are less sensitive to individual firm productivity, with an elasticity of
σ− 1 instead of σ. However, profits are now increasing in aggregate demand, C,
the consequence of imperfect substitution across goods.

Knowledge spillovers. We capture the role of knowledge spillovers by as-
suming a firm’s productivity combines its own type, a, and an aggregate of all
the active firms’ productivity, A. We assume the aggregator is homogenous of
degree one in the productivity distribution.18 The production function is:

y =
σ

σ − 1
a1−αAα`

σ−1
σ ,

where α is the intensity of the knowledge spillovers. This implies aggregate
productivity has an elasticity EA = 1/γ with respect to firm creation.

All the macroeconomic features of the economy with decreasing returns to
scale are preserved: the labor share is (σ − 1)/σ and EC = Ew = 1/γ. However,
the microeconomics of firms’ interactions differ from the model with decreasing
returns to scale. Profits are:

π(a) =
1

σ − 1
· w1−σ ·Aασ · a(1−α)σ

As the intensity of knowledge spillovers increases (larger α), firm profits become
less sensitive to individual types and more sensitive to the aggregate distribu-
tion.

Behavior of the wedge with externalities. In both of these economies, the
labor share is (σ−1)/σ and profits are isoelastic in firms’ productivity. These two
conditions are sufficient to obtain Propositions 4 and 5.19 The following propo-
sition stresses how the economics of the wedge with and without disagreement
differs sharply.

Proposition 7 (Role of the microeconomic structure with disagreement). With
agreement, our baseline economy (decreasing returns to scale) and the economies

17This result was first shown in Lerner (1934). It is the consequence of the homogenous distor-
tions at the firm level when markups are constant.

18In Appendix B.3 we derive the case of Hölder mean of degree q, A =
(
Me/M

∫∞
a
aqdF (a)

)1/q
,

where the parameter q < γ controls how aggregate knowledge comes from the top firms.
19The condition for convergence θ > 1/γ is unchanged as long as EC = 1/γ.

25



with aggregate demand or knowledge spillovers have the same wedge:

τ1 =
γ − σ
γ

With high disagreement (n → ∞) and θ > 1/γ, the wedges differ, taking the
forms:

τDRS
∞ =

σ − 1

γ

τAD
∞ =

σ − 2

γ

τKS
∞ =

(1− α)σ − 1

γ

for the decreasing returns to scale, aggregate demand, and knowledge spillovers
models respectively.

The wedge with agreement only depends on the macroeconomic aggregates,
and not on the microeconomic structure of the economy. The size of the appro-
priability effect relative to profits is determined by the labor share. The private
value of profits assume a linear growth with firm creation Me, whereas social
value takes into account the elasticity of aggregate consumption EC .

The irrelevance of microeconomic structure does not hold in an economy
with disagreement. With high levels of speculation, only the general equilib-
rium externality contributes to the wedge, rather than the business stealing or
appropriability effects. The microeconomic structure of the economy is therefore
crucial to understanding the wedge. In the baseline model, the general equilib-
rium effect operates through the wage, giving rise to a tax of −(1− σ)Ew. In the
aggregate demand model, aggregate demand influences profits, leading to an
additional positive externality that lowers the tax by EC · d log π/d log C = 1/γ.
Similarly, knowledge spillovers cause increases in aggregate productivity to in-
duce a positive externality. The tax is lower than in the baseline model by
EA · d log π/d logA = ασ/γ. The stronger is the spillover, the lower the wedge.

In both cases, the labor share continues to have opposite effects on the tax
with and without disagreement. With agreement, the tax is decreasing in the
labor share. In contrast, it is increasing under disagreement. Furthermore,
the additional positive externalities arising from the aggregate demand and
knowledge spillover channels can lower the wedge below zero, leading to an
optimal policy of subsidies to firm entry rather than taxes. This gives rise to
another sharp difference in the optimal tax between the cases with and without
disagreement. We state the conditions under which the wedge changes sign
under agreement or disagreement in the following proposition:

Proposition 8 (Sign reversal for the wedge). With demand externalities or
knowledge spillovers, if the labor share is close to zero, the wedge is positive
with agreement and negative with large disagreement. The converse happens
when the labor share is close to its upper-bound.
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The proposition implies that situations calling for an entry tax with agree-
ment require a subsidy with disagreement and vice-versa — see Figure 5. The
reversal of the sign is true throughout the range of the labor share whenever
γ = 2 with demand externalities or α = 1 − 1/γ with knowledge spillovers. For
instance when the labor share is low, the labor surplus is relatively small, and
the dominant force for the tax is that firms do not internalize the aggregate de-
creasing returns to scale of the economy. This issue is addressed by a positive
tax on firm entry. With disagreement however, since firms do not rely much on
labor, the general equilibrium externality is small, hence the positive demand
or knowledge externality dominates. An entry subsidy encourages firm creation
to take advantage of this dominant positive externality.

2.3 Extensions

To highlight the flexibility of our framework, we now discuss several extensions.
In particular, we study the role of an elastic supply of labor input, a variable
number of producing firmsM , and a setup in which firms compete to participate
as in Section 1.5. Finally, we consider a setting where fixed costs determine the
set of producing firms, as in Melitz (2003). For all these models, we obtain
simple generalizations of the wedge formula of Proposition 4 and find that the
comparative statics of Proposition 6 are still valid. Details and derivations of
the models are in Appendix C and D.

Production factor in variable supply. We consider the case of a variable
labor supply by allowing households to provide labor L by exerting an effort cost
S(L). We assume

S′(L) = fl

(
L

L0

)1/κ

,

where κ is the Frisch elasticity of labor supply. As κ converges to 0, the model
converges to a constant labor supply L0. The remainder of the model is un-
changed.

The labor share is still constant and equal to (σ − 1)/σ, but the elasticities
of both the wage and consumption to firm entry change: Ew = σ/ (γ(κ+ σ)) and
EC = (σ+κσ)/ (γ(σ + κ)). As we increase the elasticity of labor supply, the wage
becomes less elastic to firm entry and consumption becomes more elastic to firm
entry as it becomes less costly to expand labor.

The wedge is similar to Proposition 4. However, the labor surplus term now
accounts for the utility cost of expanding the labor supply

τn = −EIn + EI1 + 1− EC − (σ − 1) (EC − EL)

Ew

I1
In
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Figure 5
Comparisons of taxes with and without disagreement

The wedges for the cases with agreement and with high disagreement (and high
θ) are:

τ1 =
γ − σ
γ

,

τ∞ = (σ − 1) · Ew =
σ − 1

γ

σ

κ+ σ
.

The wedge with agreement is unchanged from the baseline model. The wedge
with high disagreement is increasing in σ and decreasing in γ, as is the case
in Proposition 6. The elasticity of labor supply does not affect the wedge with
agreement, but with disagreement a higher κ lowers the tax. As labor supply
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becomes more elastic, the wage becomes less responsive to entry, and firms have
less influence on each other through general equlibrium effects. With perfectly
elastic labor supply, there are no general equilibrium effects, and the economy
with disagreement is efficient, i.e. τ∞ = 0.

Variable number of participating firms. We study a model where the
number of participating firms, M , responds to firm creation Me. For instance,
households’ consumption bundles may become more or less concentrated as
more firms enter the economy. We assume

M =
1

Mχ−1
0

·Mχ
e ,

where χ is the elasticity of firms producing to firms created.
The elasticities of consumption and the wage are still equal to each other:

EC = Ew =
1

γ
+ χ ·

(
1

σ
− 1

γ

)
The equation for the wedge from Proposition 4 still applies with a generalized
version of In that accounts for firm participation. The wedges for the case with
agreement and the case with high disagreement (and high θ) are:

τ1 = 1− σEC =
γ − σ
γ
· (1− χ)

τ∞ = (σ − 1) · Ew =
σ − 1

γ
+ χ (σ − 1)

(
1

σ
− 1

γ

)
As long as |χ| < 1, Proposition 6 still holds with the generalized version of
In. A higher elasticity of firm participation with respect to firm entry leads to
opposite results with and without disagreement. A large elasticity χ dampens
the wedge with agreement because it diminishes business stealing. However
it leads to a higher wedge with disagreement: in response to firm entry, labor
demand responds at the intensive margin with more productive firms, and at
the extensive margin with more participating firms.

Advertisement costs. In Section 1.5, we discussed the behavior of the busi-
ness stealing externality in a model where firms compete to produce, and found
identical results to the baseline model. We revisit this analysis in the context
of our general equilibrium model. The wedge is:

τn = −EĨn + EI1 + 1− EC − (σ − 1)EC
I1
Ĩn
,

where the adjusted integral Ĩn aggregates productivity net of advertisement
costs. The aggregate economic quantities are the same as in the baseline model,
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with EC = Ew = 1/γ. However, the profit share is now lower because of ad-
vertisement costs. A fraction (σ − 1)/σ of output accrues to labor but only a
fraction 1/γ (< 1/σ) is collected as profits. The larger importance of labor rel-
ative to profits gives rise to a lower tax with agreement, τ1 = 1/σ − 1/γ. The
tax with disagreement is unchanged, with τ∞ = (σ − 1)/γ. Proposition 6 still
holds. In Appendix C.3 we confirm that it also holds with aggregate demand
and knowledge spillovers.

Entry costs. To ensure the marginal firm makes zero profits, we consider an
alternative mechanism: firms invest in infrastructure to produce. We assume
that upon entry all firms can participate in the goods market. Firms must
acquire one unit of infrastructure to reach all of their customers. Households
produce infrastructure competitively at a cost of effort Φ. In an equilibrium
with M producing firms the price of infrastructure is

Φ′(M) = ϕ(M) = ϕ0 ·Mν ,

with ν > 0, such that the higher the mass of producing firms M , the larger
the cost of infrastructure. Participation is now a good traded on a competitive
market, so the first welfare theorem holds and the wedge with agreement is
zero: τ1 = 0. More generally the wedge is

τn = −EĨn + EI1 + 1− EC − (σ − 1)EC ·
I1
Ĩn
− γ − σ

γ
(EC − EM ) · I1

Ĩn
surplus from

participation costs

,

where the last term accounts for the surplus from infrastructure creation. With
high disagreement (and θ large enough) we have the following limit:

τ∞ = (σ − 1) · Ew =
σ − 1

γ
·
(

1 + ν

1 + ν + 1/γ − 1/σ

)
.

Again, Proposition 6 holds. Moreover τ∞ is decreasing in ν. As the cost of
producing infrastructure becomes steeper, the sensitivity of firm participation
to firm creation is smaller, and the wedge is less responsive. In the limit with
ν → ∞, a fixed number of firms produces, we are back to our baseline τ∞ =
(1− σ)/γ.

These types of entry costs are often used in conjunction with monopolistic
competition and CES demand, for instance in Melitz (2003) and related work.
We study this combination in Appendix D.2.

3 Implications

In this section we discuss situations where our analysis is likely to be empiri-
cally relevant. We point out that it is difficult to separate the role of speculation

30



from that of productivity using macroeconomic aggregates. However their nor-
mative implications differ sharply. The model suggests directions to measure
speculation using disaggregated data. We discuss the extant empirical litera-
ture along the lines of our framework. Finally we compare our welfare approach
to a paternalistic criterion, highlighting the different implications for tax policy.

3.1 High Entry Episodes

An unambiguous consequence of high speculation is high firm creation. Across
all of our settings, higher disagreement n goes with a higher level of firm en-
try Me. Large entry in a sector usually follows disruptive innovation, either
through a large technological change or the introduction of new products. Fol-
lowing Mokyr (1992), new firms conduct micro innovations to take advantage
of a macro innovation. Empirically, these episodes appear particularly relevant
to economic growth, as discussed for instance in Abernathy (1978) and Free-
man (1982). The intrinsic novelty of these breakthroughs is conducive to an
environment with low information where investors must rely on their priors.
This makes our model of speculation, with heterogeneous beliefs, well suited to
represent these situations. Further supporting this view, these episodes of high
firm entry also tend to coincide with effervescent financial markets — Janeway
(2012) and Brunnermeier and Oehmke (2013) review the evidence on this rela-
tion.

The current condition of the Tech sector is representative of this nexus of
facts. The development of large-scale social networks and new forms of com-
munication technologies has fostered the creation of a slew of creative firms.
These firms are financed at unusually high valuations in a decentralized man-
ner through venture capital. It is difficult to predict which of these ideas will
be successful in the long run and different financiers bet on different firms.

However, it is important to acknowledge other explanations of a joint obser-
vation of high valuations and high entry. They could also be the consequence
of the high future productivity of these new ideas, actual or perceived. Indeed,
if all agents in the economy think that the new firms will be highly productive
and will collect higher profits than usual, this will result in a higher demand
for new firms. This pushes the price and quantity of new firms up.

Within our theory, aggregate prices and the quantity of entry cannot distin-
guish these two interpretations. To see this, include an aggregate productivity
component A to firm profits in the model of Section 1, and note that the entry
condition becomes

pi = W ′(Me) = A In(Me).

Any combination of price and quantity consistent with the entry technology
W (.) can be rationalized by adjusting either the aggregate productivity A or
the level of disagreement n.
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While these two explanations are impossible to disentangle in real time
based on aggregate observations alone, they have radically different implica-
tions for optimal entry policy. For instance, innovative firms often have a rel-
atively high profit share because their value stems from their original idea. If
one interprets the high entry and prices as high productivity expectations, this
pushes towards enforcing a maximal entry tax. These firms displace each other,
but do not create much surplus for workers. With disagreement, however, in-
vestors do not care about business stealing, and because such firms do not affect
wages, there is no negative externality, pushing towards a low entry tax — see
Proposition 6. The analysis in Section 2.2 shows that with speculation, the mi-
croeconomic structure of the economy has a further impact on the optimal tax.
Innovative firms often learn from each other and facilitate the development of
new sectors of consumption, resulting in additional positive externalities that
can lead to a sign reversal in the entry tax between the two interpretations:
there is over-entry under the productivity narrative, but under-entry with spec-
ulation — see Proposition 8.

3.2 Detecting Speculation

To implement the optimal entry tax, it is therefore necessary to determine
whether firm entry is being driven by speculation. While aggregate quantities
do not allow one to separate the two interpretations of high entry episodes, dis-
aggregated data can help. Our model produces unique predictions for measures
of belief or ownership data that can be checked empirically.

A direct way to measure speculation is by getting at the primitive of the
model: beliefs. Because investors rank firms differently, we should observe a
larger dispersion in forecasts of future profits and stock returns in the presence
of speculation. Data on individual investors’ beliefs is scarce, but the empirical
literature has been using dispersion in analysts’ forecasts, which is more readily
available. For example, Diether, Malloy, and Scherbina (2002) find that stocks
with dispersed analysts forecasts experience low subsequent returns, consis-
tent with our model. Yu (2011) aggregates this measure to portfolios such as the
market and finds a similar result. Our particular model focuses on a more spe-
cific form of disagreement, where the identity of relatively optimistic investors
is different across different stocks. To our knowledge, there are no empirical
studies of this joint distribution of beliefs.

Another approach to detect speculation is to study outcomes: positions on
the stock market. In the model, as n increases, only a fraction 1/n of in-
vestors buys each firm. Different investors buy different firms such that all
investors have the same total position. Chen, Hong, and Stein (2002) measure
the breadth of ownership for individual stocks as the fraction of the population
of mutual funds investing in a given stock. They find this measure predicts low
stock returns, again in line with our model of disagreement.
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3.3 Role of the Welfare Criterion

Even if the decision-maker has confirmed the presence of speculation, one last
issue remains: the choice of a welfare criterion. A crucial issue for our analysis
is how to handle heterogenous beliefs. In this paper, we take a non-paternalistic
approach. We use the Pareto criterion, respecting the beliefs of each investor.
The main alternative in the literature is to use a more paternalistic approach,
assuming the planner knows the true distribution of productivity types and
evaluate allocations on behalf of households using the physical distribution.
Brunnermeier, Simsek, and Xiong (2014) take a more subtle paternalistic ap-
proach and focus on allocations that are efficient across any convex combination
of agents’ beliefs. Because all agents in the economy agree on the aggregate pro-
ductivity distribution, this criterion reduces to the standard paternalistic one
in our setting.

In Section 1.1.2, we discussed reasons we favor the Pareto criterion. We now
contrast the implications of this choice with the paternalistic approach, for the
family of models of Section 2. Under the physical distribution, the planner max-
imizes aggregate consumption net of entry costs, C −W (Me). This immediately
gives an entry wedge of:

τpater
n = 1− σEC

I1
In
.

This optimal tax is similar to the case of agreement, except that the relative
social value is weighted by the ratio I1/In, reflecting the distortion in the entry
decision due to heterogenous beliefs — a friction with this welfare criterion.
As disagreement increases, more and more firms enter even though these firms
have a low value according to the planner evaluating them under the population
distribution. Therefore, the tax increases. In the high disagreement (n → ∞)
limit, the market values firms infinitely more than their social value, In/I1 →
∞. The planner can only rein in this exhuberance by taxing entry completely,
τpater
n → 1.

This result is in sharp contrast to our analysis, where the additional entry
generated by disagreement is not always unesirable. Instead, we showed that
high disagreement often results in less over-entry than agreement, and even
under-entry overall in some cases.

4 Concluding Remarks

In this paper we propose a framework to study the role of speculation on firm
creation. We find that under a non-paternalistic planner, classic results on the
efficiency of firm entry are reversed in an economy with speculation. In an
economy where there would be over-entry with agreement, we show that there
is under-entry with speculation, despite the higher level of firm creation. We
find that speculation plays a distinct role on different externalities in models of
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firm creation. With high speculation, direct externalities like business stealing
and the distortion of households’ labor surplus disappear, leading to a more
efficient economy. However, indirect externalities on aggregate quantities such
as labor wages, aggregate demand or knowledge spillovers are left intact. The
labor share in the economy affects the efficient level of firm creation distinctly
under agreement or under a speculative environment. Hence, an increase in
the labor share would have dramatically different implications for efficiency
under each situation.

Our paper suggests that a planner relying solely on macroeconomic aggre-
gates to determine the efficiency of firm creation can easily obtain mislead-
ing solutions. In the presence of disagreement, the microeconomic structure of
firms’ interactions is crucial for the optimal level of firm creation. Moreover,
cross-sectional data is necessary to distinguish different sources of high firm
entry, each of which lead to distinct policy implications.
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A Simple Model
A.1 General Results
We first express the wedge in integral form, then prove Proposition 1 for general functions F and π.

A.1.1 General Formulas

The wedge between the competitive equilibrium and the planner problem is

τn(Me) = −[MeV
(n)′(Me)]/[V

(n)(Me)].

The numerator and denominator have interpretable expressions. First rewrite the denominator in
the following integral form:

V (n) =

∫ ∞
F−1

π(x)dFn(x)

=

∫ ∞
F−1

π (x)
F ′n
F ′

(x) dF (x), (A.1)

where we denote F−1(1−M/Me) by F−1 for convenience. Now the numerator can be written:

−Me
dV (n)

dMe
= −M

Me
· π
[
F−1

(
1− Me

M

)]
· F
′
n

F ′

[
F−1

(
1− Me

M

)]
. (A.2)

We rewrite this in the integral form:

−Me
dV (n)

dMe
=

∫ ∞
F−1

π
[
F−1

] F ′n
F ′
[
F−1

]
dF (x). (A.3)

This leads to the following formula for the wedge:

τn =

∫∞
F−1 π

[
F−1

] F ′n
F ′

[
F−1

]
dF (x)∫∞

F−1 π (x)
F ′n
F ′ (x) dF (x)

. (A.4)

A.1.2 Comparing the wedges

Lemma A.1. Holding constant the number of firms, the wedge is larger with agreement than with
disagreement.

Proof. First recall the wedge τn(Me) = −MeV
(n)′ (Me)

V (n)(Me)
. We have the derivative:

V (n)′ = − 1

Me

M

Me
π
[
F−1

]
· n
(

1− M

Me

)n−1
,
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and we can bound V (n):

V (n) =

∫ ∞
F−1

π(x)nFn−1(x)dF (x)

≥
∫ ∞
F−1

π(x)nFn−1
[
F−1

]
dF (x)

≥ n
(

1− M

Me

)n−1 ∫ ∞
F−1

π(x)dF (x).

Therefore we are able to bound the wedge for a given Me and n:

τn(Me) ≤
∫∞
F−1 π

[
F−1

]
dF (x)∫∞

F−1 π(x)dF (x)
≤ τ1(Me), (A.5)

where the second inequality comes from the definition of τ1(Me).

A.2 Power case derivations
We now outline the derivations for the case we focus on in the main text, with F (a) = 1 − a−γ and
π(a) = aη · 1 {a ≥ a} .

First, define

a = F−1(1− Me

M
) =

(
Me

M

)1/γ

.

The ex-ante value of a firm, V (n)(Me), is:

V (n)(Me) =

∫ ∞
(MeM )

1
γ

xηγnx−γ−1
(
1− x−γ

)n−1
dx (A.6)

= γnaη−γ
∫ ∞
1

tη−γ−1
(
1− a−γt−γ

)n−1
dt, (A.7)

The first derivative with respect to entrants is:

dV (n)

dMe
= − 1

Me
· M
Me

(
Me

M

) η
γ

· n
(

1− M

Me

)n−1
. (A.8)

It is convenient to express −MeV
(n)′(Me) as:

−MeV
(n)′(Me) = aη−γ · n

(
1− a−γ

)n−1
. (A.9)

A.2.1 Wedge and firm entry under agreement

Lemma A.2. With agreement (n = 1), the wedge does not depend on the level of entry:

τ1(Me) =
γ − η
γ

. (A.10)

40



The level of entry is:

Me

M
=

(
fe
γ − η
γ

)− γ
γ(θ+1)−η

. (A.11)

Proof. Under agreement, n = 1, and we can derive an exact solution for the mass of firms entering
in equilibrium, Me. The value of a firm is:

V (1)(Me) = γaη−γ
∫ ∞
1

tη−γ−1dt

=
γ

γ − η
aη−γ =

γ

γ − η

(
Me

M

) η−γ
γ

. (A.12)

From equation (A.9) with n = 1, we have the numerator of the wedge:

−Me
dV (1)

dMe
=

(
Me

M

) η−γ
γ

, (A.13)

which leads directly to the desired formula (A.10) for the wedge. Finally, we can rewrite equation
(1.7):

fe

(
Me

M

)θ
=

γ

γ − η

(
Me

M

) η−γ
γ

,

which reduces to (A.11) as desired.

A.2.2 Disagreement asymptotics

Lemma A.3. If θ ≥ 0, then as disagreement increases (n → ∞) the mass of entrants also increases
and goes to infinity: limn→∞Me =∞.

Proof. We define an = (Me/M)
1/γ , where Me now depends on n, and show that an → ∞. Equation

(1.7) implies an implicit definition of the sequence an:

fea
γ(θ+1)−η
n = γn

∫ ∞
1

tη−γ−1
(
1− a−γn t−γ

)n−1
dt.

Suppose an has a finite limit that is strictly larger than zero, i.e. a∞ > 0.20 Then there exists N
large enough such that ∀n > N , an > A = a∞ − ε > 0. We obtain a lower bound for the right-hand
side of the implicit equation above:

In = γn

∫ ∞
1

tη−γ−1
(
1− a−γt−γ

)n−1
dt

> γn

∫ ∞
1

tη−γ−1
(
1−A−γt−γ

)n−1
dt.

20Since the mass of firms producing cannot be higher than the mass of firms created, an ≥ 1.
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Consider an arbitrary threshold Tn that depends on n and satisfies:

In > γn

∫ ∞
Tn

tη−γ−1
(
1−A−γt−γ

)n−1
dt

> γn
(
1−A−γT−γn

)n−1 ∫ ∞
Tn

tη−γ−1dt

=
γ

γ − η
· n · T η−γn

(
1−A−γT−γn

)n−1
.

Choose the threshold Tn = n1/γ . The bound becomes:

In >
γ

γ − η
· n

η
γ exp

(
−(n− 1) log(1−A−γn−1)

)
>

γ

γ − η
· n

η
γ exp

(
−(n− 1)A−γn−1 +O(n−1)

)
.

Since γ(θ + 1)− η ≥ γ − η > 0, this implies In →∞, contradicting a∞ <∞.

Lemma A.4 (Asymptotics for firm creation). In the high disagreement limit (n → ∞), we have the
following asymptotics for the mass of firms created, Me:

• If γθ < η, then Me/M =
(

1
fe

γ
γ−η · n

) γ
γ(θ+1)−η

.

• If γθ = η, then limn→∞Me/M = α∞n, where α∞ is a constant defined below.

Proof. Substituting a into (1.7), we have:

fe = γaη−γ(θ+1)n

∫ ∞
1

tη−γ−1
(
1− a−γt−γ

)n−1
dt

' γaη−γ(θ+1)n

∫ ∞
1

tη−γ−1 exp
(
−(n− 1)a−γt−γ

)
dt,

where we have used the fact that a → ∞ from Lemma A.4, and log(1 − x) = −x + O(x2). To find
a solution, we guess the asymptotics of a(n). We rewrite a = α(n)n1/(γ(1+θ)−η) and show that α(n)
converges to a finite limit α. The above equation becomes:

fe = γα(n)η−γ(θ+1)

∫ ∞
1

tη−γ−1 exp

(
−α(n)−γ

n− 1

n
γ

γ(1+θ)−η
t−γ
)
dt.

Suppose γθ < η. Then the exponential term converges to zero and we have:

fe = γαη−γ(θ+1)

∫ ∞
1

tη−γ−1 = αη−γ(θ+1) γ

γ − η
,

such that we have the following asymptotics for firm entry:

Me

M
=

(
1

fe

γ

γ − η
· n
) γ
γ(θ+1)−η

. (A.14)

42



Suppose γθ = η. Then a is defined by:

fe = γa−γn n

∫ ∞
1

tη−γ−1
(
1− a−γt−γ

)n−1
dt.

Since a = (Me/M)1/γ , it is sufficient to guess and verify that an = α(n)−1/γn1/γ , and α(n) has a
finite limit, α∞ defined by:

fe = γα(n)

∫ ∞
1

tη−γ−1 exp
(
−(n− 1)(α(n)n−1 +O(α(n)2n−2))t−γ

)
dt

−−−−→
n→∞

γα∞

∫ ∞
1

tη−γ−1e−α∞t
−γ
dt,

where we take the limit when n→∞. The wedge with agreement implies:

fe > γα∞e
−α∞

∫ ∞
1

tη−γ−1dt

> α∞e
−α∞ γ

γ − η

and thus

α∞e
−α∞

fe
<
γ − η
γ

, (A.15)

which implies a finite bound on α∞.

Theorem A.5 (Asymptotics for the wedge, τ ). In the high disagreement limit (n → ∞), the wedge
between the planner problem and the competitive equilibrium converges to a finite limit.

• If γθ < η, then τ → (γ − η)/γ.

• If γθ > η, then τ → 0.

• If γθ = η, then τ → α∞e
−α∞/fe.

Proof. Using the asymptotics derived in lemma A.4, we consider the three cases separately.
Suppose γθ < η. Substitute the asymptotics derived in equation (A.14) into the formula for the

wedge:

τn(Me) =

M
Me

(
Me

M

) η
γ n
(

1− M
Me

)n−1
fe
(
Me

M

)θ (A.16)

' 1

fe
· fe

γ − η
γ

1

n
· n
(

1− M

Me

)n−1
→ γ − η

γ
, (A.17)

where we have used the fact that (1−M/Me)
n−1 → 1.21 The wedge therefore converges to the wedge

with agreement in this case.
21This follows from (1−M/Me)

n−1 = exp [−(n− 1) log(Me/M)] and using the asymptotics derived above for

γθ < η: (1−M/Me)
n−1 = exp

[
−(n− 1)

(
f−1
e

γ
γ−ηn

)− γ
γ(1+θ)−η

]
→ 1.
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Now suppose γθ > η. We write the wedge directly:

τn(Me) =
naη−γ(1− a−γ)n−1

feaγθ
.

First suppose a→∞. We rewrite the competitive equilibrium condition (1.7):

na−γ =
fea

γθ−η

γ
∫∞
1
tη−γ−1(1− a−γt−γ)n−1dt

.

The denominator is bounded from above by γ
∫∞
1
tη−γ−1dt, which implies na → ∞. Using a first-

order approximation, we have:

(1− a−γt−γ)n−1 ' exp
(
−na−γ

)
.

Therefore, the wedge in the limit is:

τ ' na−γ exp (−na−γ)

feaγθ−η
→ 0, (A.18)

since the numerator goes to zero and the denominator goes to infinity. Suppose instead that a has
a finite limit. We obtain the expression for τ :

τ =
n(1− a−γ)n−1

feaγ(1+θ)−η
=
n exp ((n− 1) log(1− a−γ))

feaγ(1+θ)−η
→ 0, (A.19)

since the denominator has a finite limit and the numerator goes to 0.
Lastly, consider the case where γθ = η. The tax expression simplifies to:

τ =
1

fe
· na−γ

(
1− a−γ

)n−1
.

Using lemma A.4 and the result that a−γ = α(n)/n, and α(n)→ α∞ we have:

τ ' 1

fe
α(n) exp (−(n− 1)α(n)/n) (A.20)

' 1

fe
α(n) exp (−α(n))→ 1

fe
α∞e

−α∞ . (A.21)

Moreover using lemma A.4, this also proves that in the limit τ is below the wedge with agreement
(γ − η)/γ.

A.3 Results with a Zero Cutoff Profit Condition
We now derive the results for the model of advertisement in Section 1.5.
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A.3.1 General derivations

We decompose firms’ valuations into two the revenue (from (1.17)) and advertising cost components:

V (n)(Me) =

∫ ∞
F−1(1− M

Me
)
π(a)dFn(a)−

(
M

Me

)1− ηγ
· n
(

1− M

Me

)n−1
. (A.22)

The first derivative of V (n) is:

−Me ·
dV (n)(Me)

dMe
=
η

γ

(
Me

M

) η
γ

·
[
1−

(
1− M

Me

)n]
.

Using the free-entry condition, V (n)(Me) = W ′(Me), we have following formula for the wedge be-
tween planner problem and competitive equilibrium:

τn(Me) =
η

γ
· 1

fe
·
(
Me

M

) η
γ−θ

·
[
1−

(
1− M

Me

)n]
. (A.23)

A.3.2 Wedge and firm entry

Lemma A.6. In the model with a ZCP condition and agreement (n = 1), the wedge between the
competitive equilibrium and the planner problem is:

τ =
γ − η
γ

.

Proof. The free-entry condition with n = 1 gives us:(
Me

M

) γ(1+θ)−η
γ

=
1

fe
· η

γ − η
.

Given the derivation of the wedge in (A.23), we have:

τ1(Me) =
η

γ
· 1

fe
·
(
Me

M

) η
γ−θ

· M
Me

=
γ − η
γ

, (A.24)

where we have used our equilibrium solution for Me/M .

Lemma A.7. In the high disagreement limit (n→∞), the mass of entrants also increases and goes
to infinity: limn→∞Me =∞.

Proof. We adapt the proof from Lemma A.3, again defining the sequence an = (Me/M)
1/γ and

showing that an → ∞. Equation (A.22) implies the implicit definition of the sequence (an)n in this
case:

fea
γ(θ+1)−η
n = γn

∫ ∞
1

tη−γ−1
(
1− a−γn t−γ

)n−1
dt− n(1− a−γn )n−1.
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Assume that an has a finite limit that is strictly larger than zero, a∞ > 0. Then there exists N large
enough such that ∀n > N, an > A = a∞ − ε > 0. For any arbitrary threshold Tn we have

In > n

[
γ

γ − η
· T η−γn

(
1−A−γT−γn

)n−1 − 1

]
.

As in Lemma A.3, we conclude by considering the threshold Tn = n1/γ .

Lemma A.8 (Asymptotics for firm creation). In the high disagreement limit (n → ∞), we have the
following asymptotics for the mass of firms created Me:

• If γθ < η, then limn→∞Me/M = αγ∞n
γ

γ(1+θ)−η .

• If γθ = η, then limn→∞Me/M = α−1∞ n.

In each case, α∞ is a constant defined below.

Proof. We adapt the proof from Lemma A.4. Starting from (1.7), and using a:

fe ' γaη−γ(θ+1)n

∫ ∞
1

(tη − 1) t−γ−1 exp
(
−(n− 1)a−γt−γ

)
dt,

where we have used the fact that a → ∞ and log(1 − x) = −x + O(x2). To find a solution, we
guess that asymptotically a ' α(n)n

1
γ(1+θ)−η and show that α(n) converges to a finite limit α. The

first-order condition becomes:

fe ' γα(n)η−γ(θ+1)

∫ ∞
1

(tη − 1) t−γ−1 exp

(
−α(n)−γ

n− 1

n
γ

γ(1+θ)−η
t−γ
)
dt.

If γθ < η, then the exponential term converges to zero and we have:

α∞ =

(
1

fe
· η

γ − η

) 1
γ(1+θ)−η

. (A.25)

If γθ = η, then a is defined by:

fe = γa−γn n

∫ ∞
1

tη−γ−1
(
1− a−γt−γ

)n−1
dt.

We guess and verify that an = α(n)−1/γn1/γ , and α(n) has a finite limit, α∞:

fe = γα∞

∫ ∞
1

(tη − 1) t−γ−1e−α∞t
−γ
dt,

where we took the limit when n → ∞. Moreover we are able to bound the wedge above the wedge
with agreement using a bound on α∞:

α∞e
−α∞

fe
<
γ − η
η

, (A.26)

which verifies that α∞ is finite.
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Theorem A.9. In the high disagreement limit (n→∞), the wedge between the planner problem and
the competitive equilibrium converges to a finite limit.

• If γθ < η, then τ → (γ − η)/γ.

• If γθ > η, then τ → 0.

• If γθ = η, then τ → η
γ

1
fe
e−α∞ .

Proof. If γθ > η, then given equation (A.23), we use that Me →∞ to conclude that limn→∞ τ = 0.
If γθ < η, then we can use the asymptotics from A.8 and the formula for the wedge from (A.23):

τn(Me) '
η

γ

1

fe
αη−θγ∞ · n

η−θγ
γ(1+θ)−η ·

[
1−

(
1− α−γ∞ n

−γ
γ(1+θ)−η

)n]
(A.27)

' η

γ

1

fe
αη−θγ∞ · n

η−θγ
γ(1+θ)−η ·

[
1− exp

(
−α−γ∞ n

γθ−η
γ(1+θ)−η

)]
(A.28)

' η

γ

1

fe
αη−θγ∞ · n

η−θγ
γ(1+θ)−η · α−γ∞ n

γθ−η
γ(1+θ)−η → η

γ

1

fe
αη−γ(1+θ)∞ . (A.29)

Using the definition of α∞ from the proof above, we conclude limn→∞ τn(Me) = (γ − η)/γ.
In the knife-edge case with γθ = η, we have:

τn(Me) '
η

γ

1

fe
·
[
1−

(
1− α∞n−1

)n]→ η

γ

1

fe
· e−α∞ . (A.30)

We can bound the wedge in the limit: limn→∞ τn(Me) < α−1∞ · (γ − η)/γ.
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B General Equilibrium Models
Recall the definition of the average of a power function in productivity under the physical or dis-
torted beliefs:

In(Me, σ) =

∫ ∞
a

aσdFn(a).

The integral with no disagreement is I1. We will use In when the dependence of the integral to Me

or σ is unambiguous. Under the Pareto distribution with parameter γ, we have the following result:

I1 =
γ

γ − σ
·
(
Me

M

)σ
γ−1

. (B.1)

B.1 Model with decreasing returns to scale
B.1.1 Equilibrium

The firm optimization problem given the production function and the competitive input price w is:

max
`(a)

π(a) = a · σ

σ − 1
`(a)

σ−1
σ ,

The first-order condition leads to demand for labor at the firm level:

`(a) =
(w
a

)−σ
.

Output and profit at the firm level are:

y(a) =
σ

σ − 1
· w1−σ · aσ

π(a) =
1

σ − 1
· w1−σ · aσ.

Market clearing on the input market yields:

L = Me · w−σ
∫ ∞
a

aσdF (a) = Me · w−σ · I1, (B.2)

which, given (B.1), leads to the following wage in equilibrium under a Pareto distribution for F :

w =

(
γ

γ − σ

) 1
σ

·
(
Me

L

) 1
σ

·
(
Me

M

) 1
γ−

1
σ

.

Given the equilibrium quantities, we can decompose aggregate output into the profit and labor
shares. First, observe that aggregate ouput is:

C = Me ·
∫ ∞
a

y(a)dF (a) = Me ·
σ

σ − 1
w1−σI1,
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From this expression we immediately conclude that:

w1−σ · I1 =
σ − 1

σ
· C
Me

,

and we are able to simplify the ex-ante valuation of firms:

V (n)(Me) =

∫ ∞
a

π(a)dFn(a) =
1

σ − 1
· w1−σ · In(Me)

=
1

σ
· C
Me
· In(Me)

I1(Me)
.

Finally, we express the wage as function of the equilibrium mass of firms:

w =

(
γ − σ
γ

L

)− 1
σ

·M
γ−σ
γσ ·M

1
γ
e .

The equilibrium condition that determines entry in equilibrium is:

W ′(Me) =
1

σ
· C
Me
· In(Me)

I1(Me)
. (B.3)

B.1.2 Entry wedge

The optimal entry tax is such that the level of entry in the competitive equilibrium with a tax τ is
the same as in the planner problem. To find the tax formula we express entry in the competitive
equilibrium W ′(Me) (equation (B.3) above) with a tax to entry in the planner problem defined in
Equation (2.7), that we recall here:

W ′(Me) =
1

σ
· d (In/I1 · C)

dMe
+
σ − 1

σ
· dC
dMe

To find the tax formula we take the ratio of the expression for the planner entry to the competitive
equilibrium entry and find:

1− τn =
Me

C
I1
In
· d (In/I1 · C)

dMe
+ (σ − 1) · Me

C
I1
In
· dC
dMe

This leads us immediately to the general optimal entry tax formula:

τn = −EIn + (1 + EI1 − EC)− (σ − 1)EC ·
I1
In
. (B.4)

The asymptotic environment is similar to that of Section 1. We start by studying the asymptotics
of the business stealing effect.

Lemma B.1 (Asymptotics for business stealing distortion). In the high disagreement limit (n→∞),
the business stealing distortion converges to a limit that depends on the marginal cost of firm creation
θ:
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• If θγ < 1, then limn→∞ EIn = EI1 = σ
γ − 1.

• If θγ > 1, then limn→∞ EIn = 0.

• If θγ = 1, then limn→∞ EIn = α∞e
−α∞/fe.

Proof. The free entry condition equation (B.3) leads to:

(σ − 1)

(
γ − σ
γ

L

) 1−σ
σ

· fe = Mθ+σ−γ
γ

σ−1
σ ·M

1−σ
γ −θ

e · In

We recast the free entry condition using a to be able to use the asymptotic results from lemma A.4

constant = a1−σ−γθ
∫ ∞
a

xσdFn(x).

Writing θ̃ = θ+(σ−1)/γ and η̃ = σ, we recognize the first-order condition from equation Lemma A.4
and use Theorem A.5.

For the labor surplus term, we study the behavior of I1/In.

Lemma B.2 (Asymptotics for labor surplus distortion). In the high disagreement limit (n→∞), the
labor surplus distortion disappears:

lim
n→∞

(σ − 1)EC
I1
In

= 0

Proof. Since θ̃ > 0, Lemma A.3 gives limn→∞Me =∞. The proof of Lemma A.3 implies limn→∞ In =
∞. Finally, because σ < γ,

I1 =
γ

γ − σ

(
Me

M

)σ−γ
γ

→ 0

as n→∞. Therefore I1/In converges to 0.

B.2 Differentiated goods
B.2.1 Date 1 economy

The introduction of differentiated goods in Section 2.2 changes the production stage. We therefore
focus on the equilibrium conditions in date 1.

Firms produce a mass M of differentiated goods, indexed by (a, i), where a is firm productivity
and i indexes the firms. We drop the i index when unambiguous. Household utility aggregates con-
sumption of these goods with constant elasticity of substitution σ across goods. At date 1, household
j with total expenditure Ej solves:

C(Ej) = max
{c(a,i)}

(∫ Me

0

∫ ∞
F−1(1− M

Me
)
c (a, i)

σ−1
σ dF (a)di

) σ
σ−1

s.t.
∫ Me

0

∫ ∞
F−1(1− M

Me
)
p (a, i) c (a, i) dF (a)di ≤ Ej .
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For reasons that will soon be clear, we denote by 1/P the Lagrange multiplier on the budget con-
straint. Because the objective function is homogenous of degree 1 in consumption and the budget
constraint is linear, C(Ej) is linear in Ej . Thus we have C(Ej) = Ej/P. Therefore P is the price of
one unit of the consumption basket. We use this consumption basket as the numeraire at date 1 by
normalizing P = 1. The linearity also implies that to aggregate individual demands, it is sufficient
to know the aggregate expenditure in the economy, and not the whole distribution of individual
expenditures.

The first-order condition in the problem above implies the demand curve:

c(p) = Cp−σ.

Output for a firm with productivity a is y = a`. Firms face monopolistic competition. They
maximize profits by setting prices, taking as given the demand curve from each household. Each
firm solves

max
p(a)

p(a)y (p (a))− wy (p (a))

a
= C

[
p(a)1−σ − w

a
p(a)−σ

]
.

The optimal price is therefore

p(a) =
σ

σ − 1

w

a
.

Firms charge a markup σ/(σ − 1) over their marginal cost w/a.
We can then compute output y, revenue py, labor expenditure w` and profits π as functions of

productivity:

y = Cw−σaσ
(

σ

σ − 1

)−σ
py = Cw1−σaσ−1

(
σ

σ − 1

)1−σ

w` =
σ − 1

σ
Cw1−σaσ−1

(
σ

σ − 1

)1−σ

π =
1

σ
Cw1−σaσ−1

(
σ

σ − 1

)1−σ

We see that labor expenditure is a fraction (σ−1)/σ of revenues, and profits make up the remaining
1/σ share.

Labor market clearing gives C(σ− 1)/σ = wL. In equilibrium, aggregate expenditure is equal to
aggregate consumption, so we have:

C = C
(

σ

σ − 1
w

)1−σ

MeI1(Me, σ − 1)

= M
1

σ−1
e

(
γ

γ − (σ − 1)

) 1
σ−1

(
Me

M

) (σ−1)−γ
(σ−1)γ

· L

=

(
γ

γ − (σ − 1)

) 1
σ−1

M
1

σ−1−
1
γM

1
γ
e · L.
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Therefore we have EC = Ew = 1/γ. Alternatively, notice that the labor allocation is efficient with
monopolistic competition and the aggregate production function is homogenous of degree 1 in the
distribution of productivity. Because an increase inMe increases all productivities with an elasticity
1/γ, this results in an elasticity of aggregate consumption of 1/γ.

B.2.2 Entry wedge

All arguments behind Proposition 4 apply, so the propostion is still valid, but with I1 and In now
evaluated with parameter σ − 1.

With agreement, because the aggregate consumption elasticity is unchanged, the entry wedge
is unchanged: τ1 = (γ − σ)/γ.

With speculation, the free entry condition is:(
Me

M

)θ
=

1

σ
C
(
C
L

)1−σ

In,

which we can rewrite as:

KMθ−(1−(σ−1))/γ
e = In,

where K does not depend on Me and n. This is again the same condition as the homogenous goods
model, with σ replaced by σ − 1. The condition for the convergence of EIn from Lemma B.1, still
applies as well. In the high disagreement limit with θ > 1/γ, the tax becomes:

τ∞ = 1 + EI1 − EC =
σ − 2

γ
. (B.5)

B.3 Knowledge externalities
B.3.1 Date T economy

We again focus on the date T economy and return to a setting with decreasing return to scale.
Now firm productivity depends on the productivity of other firms producing. In particular,

consider the production function:

y =
σ

σ − 1
a1−αAα`

σ−1
σ ,

where a is firm productivity and A is an aggregator of all producing firms’ productivities. α > 0
captures the intensity of knowledge spillovers. We use a Hölder mean of the productivity of all
firms producing:

A =

(
Me

M

∫
(MeM )

1
γ

aqdF (a)

) 1
q

.

Imposing q < γ so that the integral is well defined, we have:

A =

(
γ

γ − q

) 1
q
(
Me

M

) 1
γ

.
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Our results generalize to any aggregator which is homogenous of degree 1 in the productivity distri-
bution of producing firms. Any such aggregator would similarly yield an elasticity 1/γ with respect
to Me.

Firms maximize their profits taking the wage as given:

max
`

σ

σ − 1
a1−αAα`

σ−1
σ − w`.

The demand for labor is therefore

` =
( w

a1−αAα

)−σ
,

and we have:

y(a) =
σ

σ − 1

(
a1−αAα

)σ
w1−σ

w`(a) =
(
a1−αAα

)σ
w1−σ =

σ − 1

σ
y(a)

π(a) =
1

σ − 1

(
a1−αAα

)σ
w1−σ =

1

σ
y(a)

The labor share is still (σ − 1)/σ.
The market clearing condition for labor is:

L = w−σAασMeI1 (Me, (1− α)σ)

=

(
γ

γ − q

)ασ
q
(
Me

M

)ασ
γ

Me
γ

γ − (1− α)σ

(
Me

M

) (1−α)σ
γ −1

w−σ

=

(
γ

γ − q

)ασ
q γ

γ − (1− α)σ
M

(
Me

M

)σ
γ

w−σ

w =

(
M

L

) 1
σ
(

γ

γ − q

)α
q
(

γ

γ − (1− α)σ

) 1
σ
(
Me

M

) 1
γ

.

We still have (σ − 1)/σC = wL, and the same elasticities: Ew = EC = EA = 1/γ.

B.3.2 Entry wedge

Proposition 4 and Lemma B.1 still apply, with I1 and In evaluated with parameter (1 − α)σ. The
wedge with agreement is unchanged: τ1 = (γ − σ)/γ. The wedge in the high disagreement limit
with θ > 1/γ becomes:

τ∞ = 1 + EI1 − EC =
(1− α)σ − 1

γ
. (B.6)
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C Extensions
C.1 Elastic labor supply
We now consider the case of variable labor supply. Households can provide labor L by exerting an
effort cost S(L). We assume

S′(L) = fl

(
L

L0

)1/κ

,

where the parameter κ is the Frisch elasticity of labor supply. As κ converges to 0, the model
converges to a constant labor supply L0. The remainder of the model is unchanged.

C.1.1 Equilibrium.

In equilibrium, we have: S′(L) = w. This implies that EL = κEw. Using the observation of a constant
labor share, (σ − 1)/σC = wL, we also have: EC = Ew + EL = (1 + κ)Ew.

Market clearing for labor yields:

L = Me · w−σ
∫ ∞
a

a−σdF (a) = Me · w−σ · I1

Which given the expression for I1 in (B.1) under a Pareto leads to the following restriction:

wL1/σ =

(
γ

γ − σ

) 1
σ

·M
1
σ
e ·
(
Me

M

) 1
γ−

1
σ

Using the labor supply equation, we obtain:

Ew =
1

γ

σ

κ+ σ

EC =
1

γ

σ + κσ

σ + κ

C.1.2 Entry wedge

Asymptotics. To study the asymptotic behavior of the wedge, recall the free entry condition:

fe

(
Me

M

)θ
=

1

σ − 1
w1−σIn.

We define

θ̃ = θ +
σ − 1

γ

σ

κ+ σ
≥ 0

and recognize the free entry condition from the pure business stealing model. This guarantees that
limn→∞ I1/In = 0. In addition, EIn converges to 0 if:

γθ̃ > σ (C.1)

⇔ γθ > 1 + (σ − 1)
κ

κ+ σ
(C.2)
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Planner problem and wedge. The planner objective is now:

max
Me

1

σ
C In
I1

+
σ − 1

σ
C − S(L)−W (Me)

The first-order condition is:

W ′(Me) =
1

σ
C In
I1
I ′n
In

+
1

σ
C′ In
I1
− 1

σ
C In
I1
I ′1
I1

+
σ − 1

σ
C′ − S′(L)L︸ ︷︷ ︸

σ−1
σ C

1

L

dL

dMe
.

The wedge is therefore:

τn = −EIn + EI1 + 1− EC − (σ − 1) (EC − EL)

Ew

I1
In
.

With agreement, we have:

τ1 = 1− EC − (σ − 1)Ew (C.3)

= 1− (σ + κ)Ew =
γ − σ
γ

. (C.4)

With high speculation and large θ, we have:

τ∞ = (σ − 1)Ew =
σ − 1

γ

σ

κ+ σ
. (C.5)

C.2 Variable number of participating firms
C.2.1 Setting and equilibrium

We introduce a variable number of firms M . We assume that M varies exogenously with the level
of firm entry Me:

M =
1

Mχ−1
0

·Mχ
e ,

where χ is the elasticity of firms producing to firms created and M0 a normalization constant. We
assume that χ ≤ 1 such that we always have M ≤Me.

The cost of creating a firm only depends on M0 through:

W ′(Me) = fe

(
Me

M0

)θ
.

The productivity threshold to produce is now:

a := F−1
(

1− M

Me

)
=

(
Me

M0

) 1−χ
γ

.
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The model still features a constant labor share and firm profits are still isoelastic in the productiv-
ity:

π(a) =
1

σ − 1
· w1−σ · aσ =

1

σ

C
Me
· a

σ

I1
,

where we have redefined the integrals I1 and In to adjust for the new expressions for the produc-
tivity threshold a:

In(χ) =

∫ ∞(
Me
M0

) 1−χ
γ
aσdFn(a)

I1(χ) =
γ

γ − σ
·
(
Me

M0

)(χ−1) γ−σγ
.

The market-clearing condition L = Mew
−σI1 implies the equilibrium wage:

w =

(
γ

γ − σ

) 1
σ

· L− 1
σM

(1−χ)( 1
σ−

1
γ )

0 ·M
χ
σ+

1−χ
γ

e ,

so that the labor elasticity is :

Ew =
1

γ
+ χ ·

(
1

σ
− 1

γ

)
.

We obtain aggregate consumption by aggregating individual output C = Meσ/(σ − 1)w1−σI1,
which yields equilibrium aggregate consumption and elasticity:

C =
σ

σ − 1

γ

γ − σ
· L

σ−1
σ ·M (1−χ)( 1−σ

σ + γ−1
γ )

0 ·M
1
γ+χ·(

1
σ−

1
γ )

e

EC = Ew =
1

γ
+ χ ·

(
1

σ
− 1

γ

)

C.2.2 Entry wedge

Given the constant labor share and isoelastic profits, we can apply Proposition 4 and obtain the
wedge:

τn = −EIn(χ) + 1 + EI1(χ) − EC − (σ − 1)EC ·
I1(χ)

In(χ)
. (C.6)

From the expression for In we have the following change in the elasticities:

EIn(χ) = (1− χ)EIn(χ=0) = (1− χ)EIn (C.7)

Asymptotics. We now turn to the high disagreement limit. The first-order condition for firm
creation is:

fe

(
Me

M0

)θ
=

1

σ − 1
w1−σIn(χ)

⇐⇒ constant = a−θ
γ

1−χ+(1−σ) γ
1−χ ( 1

γ+χ( 1
σ−

1
γ ))
∫ ∞
a

aσdFn(a).
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We define:

θ̃ =
1

1− χ

(
θ +

σ − 1

γ
+ χ(σ − 1)

(
1

σ
− 1

γ

))
,

and recognize the entry condition of the baseline model. We apply our previous results, changing
the condition for EIn(χ) → 0 to γθ̃ > σ, which reduces to:

γ(θ + χ) > 1 + χ
(γ
σ
− 1
)
. (C.8)

If this condition is satisfied, then limn→∞ EIn(χ) = 0. When the inequality is reversed, limn→∞ EIn(χ) =
EI1(χ) = (1−χ)(σ−γ)/γ. With equality, the elasticity admits a finite limit between these two values.

Behavior of the wedge. The wedge with agreement is

τ1 = 1− σEC =
γ − σ
γ
− χσ

(
1

σ
− 1

γ

)
. (C.9)

The wedge with high disagreement, when θ is large enough, is:

τ∞ = 1 + EI1(χ) − EC =
σ − 1

γ
+ χ (σ − 1)

(
1

σ
− 1

γ

)
(C.10)

The wedge with agreement is decreasing in σ (for |χ| < 1) and increasing in γ.

C.3 Advertising to Participate
We augment the previous model with an intermediate stage after market entry when firms compete
to be one of M firms producing, as in Section 1.5.

C.3.1 Setting and equilibrium

In the new intermediate decision stage, firms choose to spend on advertisement to reach consumers.
We assume that only the M firms that spend the most on advertising produce in equilibrium. For-
mally if a firm with productivity ai spends hi in advertising, its profit is: π(ai)1{hi ≥ h}−hi. Hence
there is a threshold level of advertising, h, below which firms cannot reach any consumers and
above which firms do produce. Firms take the threshold as given and decide on their choice of
advertising. Thus the advertising equilibrium is such that the threshold matches the profit of the
marginal firm: h = π(a).

Profits are modified with respect to the standard model of Section B.1 to incorporate the adver-
tisement payments:

π(a) =
1

σ
w1−σ (aσ − aσ) ,

The ex-ante firm valuation is therefore:

V (n)(Me) =
1

σ
· C
Me
· Ĩn
I1
,
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where we define the adjusted integral Ĩn as

Ĩn(Me) =

∫ ∞
(MeM )

1
γ

(
aσ −

(
Me

M

)σ
γ

)
dFn(a).

The entry condition in the competitive equilibrium is now:

W ′(Me) =
1

σ
· C
Me
· Ĩn
I1
.

C.3.2 Entry wedge

The planner maximizes expected utility:

max
Me

−W (Me) +
1

σ
C Ĩn
I1

+
σ − 1

σ
C

The corresponding optimality condition is:

W ′(Me) =
1

σ
C Ĩn
I1
Ĩ ′n
Ĩn

+
1

σ
C′ Ĩn
I1
− 1

σ
C Ĩn
I1
I ′1
I1

+
σ − 1

σ
C′.

The wedge is therefore

τn = −EĨn + EI1 + 1− EC − (σ − 1)EC
I1
Ĩn
. (C.11)

With agreement, the wedge is:

τ1 = 1− EC − (σ − 1)EC
γ

σ
=

1

σ
− 1

γ
, (C.12)

where we have used that EC = 1/γ. The wedge with agreement, τ1, is equal to its value in the
standard model at its lower and upper bound with σ = 1 and σ = γ respectively. As in the standard
model, τ1 is decreasing in σ and increasing in γ.

To derive the wedge with high disagreement, notice that I1/Ĩn → 0 and therefore, if θ > 1/γ,
then:

τ∞ =
σ

γ
− 1

γ
(C.13)

τ∞ is unchanged from the standard model.

C.3.3 Advertising with Demand or Knowledge Spillovers.

We now introduce advertisement costs to the aggregate demand and knowledge externalities mod-
els from Sections B.2 and B.3.

The formula for τn in both of these models is the same as in Equation (C.11), so that we have
the limit with high disagreement τ∞ = σ/γ − 1/γ.
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The main difference between wedge in the standard model and the models in Section B.2 and
B.3 arises through the differences in the profit function, which affects the ratio I1/Ĩn.

With aggregate demand externalities the ratio is γ/(σ − 1) and the wedge with agreement is:

τAD
1 = − 1

γ
. (C.14)

For the model with knowledge spillovers the ratio is γ/(1− α)σ and the wedge with agreement is:

τKS
1 = 1− 1

γ
− σ − 1

(1− α)σ
. (C.15)
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D Participation Costs
We study models where firms have to invest in infrastructure to participate in the goods market.

D.1 Participation Costs in the Baseline Model
We assume that upon entry all firms can participate on the goods market, but firms must buy one
unit of infrastructure to reach all of their customers. Households produce infrastructure competi-
tively at a cost of effort Φ. In an equilibrium with M producing firms, the price of infrastructure
is:

Φ′(M) = ϕ(M) = ϕ0 ·Mν

such that the higher the mass of producing firms M , the larger the cost of infrastructure.

D.1.1 Participating firms

Given Me and M , profits before the infrastructure costs are unchanged from the standard model
with decreasing returns to scale:

π(a) =
1

σ − 1
· w1−σ · aσ.

The equilibrium wage is also unchanged:

w =

(
γ

γ − σ

) 1
σ

·
(
Me

L

) 1
σ

·
(
Me

M

) 1
γ−

1
σ

.

The marginal firm has productivity a and spends all of its profit in infrastructure. Therefore, we
have the zero cutoff profit condition Φ′(M) = π(a), which implies:

Mν+ 1
γ+

σ−1
σ =

1

ϕ0

1

σ − 1

(
γ − σ
γ

)σ−1
σ

L
σ−1
σ ·M

1
γ
e ,

where we use the fact that a = (Me/M)1/γ . In Section C.2, we specified an exogenous set of produc-
ing firms M = Mχ

e /M
χ−1
0 . This arises endogenously through our cost of infrastructure with

χ =
1

γ

(
ν +

1

γ
+
σ − 1

σ

)−1

M1−χ
0 =

(
1

ϕ0

1

σ − 1

(
γ − σ
γ

)σ−1
σ

L
σ−1
σ

)(ν+ 1
γ+

σ−1
σ )

−1

,

where the exponent satisfies χ ≤ 1.
We can also compute the elasticity EC :

EC =
1

γ
+ χ

(
1

σ
− 1

γ

)
=

1

γ
· 1 + ν

1 + ν + 1/γ − 1/σ
= χ · (1 + ν).
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D.1.2 Equilibrium

The equilibrium condition in the competitive equilibrium is:

W ′(Me) =
1

σ
· C
Me
· Ĩn
I1
,

where we define the modified Ĩn integral to account for the infrastructure expenditures of the firm:

Ĩn(Me, χ) =

∫ ∞(
Me
M0

) 1−χ
γ

(
aσ −

(
Me

M0

)σ 1−χ
γ

)
dFn(a).

With n = 1, we have:

Ĩ1(Me, χ) =
σ

γ − σ
·
(
M0

Me

)(1−χ) γ−σγ
=
σ

γ
· I1(Me, χ).

Aggregate profits therefore represent a fraction σ/γ of aggregate revenue after labor costs, while
aggregate infrastructure costs account for the other (γ−σ)/γ. Therefore aggregate profits represent
a share 1/γ of consumption and aggregate infrastructure costs 1/σ − 1/γ.

D.1.3 Entry wedge

The planner maximizes expected utility:

max
Me

−W (Me) +
1

σ
C Ĩn
I1

+
σ − 1

σ
C +

(
1

σ
− 1

γ

)
C

consumption from
infrastructure

− Φ(M)

cost of
infrastructure

.

The corresponding optimality condition is:

W ′(Me) =
1

σ
C Ĩn
I1
Ĩ ′n
Ĩn

+
1

σ
C′ Ĩn
I1
− 1

σ
C Ĩn
I1
I ′1
I1

+
σ − 1

σ
C′ +

(
1

σ
− 1

γ

)
C′ − Φ′(M)M

( 1
σ−

1
γ )C

· 1

M

dM

dMe
.

The wedge is therefore:

τn = −EĨn + EI1 + 1− EC −
[
(σ − 1)EC +

(
1− σ

γ

)
(EC − χ)

]
I1
Ĩn
.

In particular, the wedge with agreement (n = 1) is:

τ1 = 1− EC −
[
(σ − 1)EC +

(
1− σ

γ

)
(EC − χ)

]
γ

σ
.
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Using the values of EC and χ, we obtain:

τ1 = 1− χγ
(

1 + ν − 1

σ
+

1

γ

)
= 0, (D.1)

given the formula above for χ. The competitive equilibrium with agreement is efficient since the
first welfare theorem applies.

Now we apply the reasoning from Section C.1 to find the condition for convergence when θ is
large. The condition for convergence of EĨn is the same as for EIn :

γ(θ + χ) > 1 + χ
(γ
σ
− 1
)

(D.2)

⇐⇒ γθ > 1 +
1

ν + 1
γ + σ−1

σ

(
1

σ
− 1

γ
− 1

)
(D.3)

As n→∞, we have that Ĩn →∞ and I1 → 0, and therefore I1/Ĩn → 0.
For the high disagreement wedge we have:

τ∞ = (σ − 1) · Ew =
σ − 1

γ
+ (σ − 1)χ

(
1

σ
− 1

γ

)
(D.4)

=
σ − 1

γ
·
(

1 + ν

1 + ν + 1/γ − 1/σ

)
. (D.5)

Since 1/γ < 1/σ, τ∞ is decreasing in ν. Furthermore we have limν→∞ τ∞ = (1 − σ)/γ which is our
baseline result. Finally, τ∞ is increasing in σ.

D.2 Melitz (2003) Model: Participation Costs and Dixit-Sitglitz
We now turn to the case with Dixit-Stiglitz preferences and linear technology.

D.2.1 Participating firms

Given Me and M , profits before the infrastructure costs are unchanged from the standard model
with decreasing returns to scale:

π(a) =
1

σ

(
σ

σ − 1

)1−σ

· C · w1−σ · aσ−1.

The equilibrium consumption is also unchanged:

C
L

=

(
γ

γ − (σ − 1)

) 1
σ−1

M
1

σ−1−
1
γM

1
γ
e .

The marginal firm has productivity a and spends all of its profit in infrastructure. Therefore, we
have the zero cutoff profit condition Φ′(M) = π(a), which implies:

Mν+ 1
γ+

σ−2
σ−1 =

1

ϕ0

1

σ

(
γ − (σ − 1)

γ

)σ−2
σ−1

L ·M
1
γ
e ,
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where we use the fact that a = (Me/M)1/γ . In Section C.2, we specified an exogenous set of produc-
ing firms M = Mχ

e /M
χ−1
0 . This arises endogenously through our cost of infrastructure with

χ =
1

γ

(
ν +

1

γ
+
σ − 2

σ − 1

)−1
,

M1−χ
0 =

(
1

ϕ0

1

σ

(
γ − (σ − 1)

γ

)σ−2
σ−1

L

)(ν+ 1
γ+

σ−2
σ−1 )

−1

,

where the exponent satisfies χ ≤ 1 if and only if ν + σ−2
σ−1 ∈ (−∞,−1/γ)∪ [0,∞). Otherwise, all firms

participate as Me grows to infinity.
Finally, we derive the elasticity EC :

EC =
1

γ
+ χ

(
1

σ − 1
− 1

γ

)
=

1

γ
· 1 + ν

1 + ν + 1/γ − 1/(σ − 1)
= χ · (1 + ν).

D.2.2 Equilibrium

The equilibrium condition in the competitive equilibrium is:

W ′(Me) =
1

σ
· C
Me
· Ĩn
I1
.

Aggregate profits represent a fraction (σ−1)/γ of aggregate revenue after labor costs, and aggregate
infrastructure costs account for the other (γ − (σ − 1))/γ. Therefore aggregate profits represent a
share (σ − 1)/(σγ) of consumption and aggregate infrastructure costs (γ − (σ − 1))/(σγ).

D.2.3 Entry wedge

The planner maximizes expected utility:

max
Me

−W (Me) +
1

σ
C Ĩn
I1

+
σ − 1

σ
C +

(
γ − (σ − 1)

σγ

)
C − Φ(M).

The corresponding optimality condition is

W ′(Me) =
1

σ
C Ĩn
I1
Ĩ ′n
Ĩn

+
1

σ
C′ Ĩn
I1
− 1

σ
C Ĩn
I1
I ′1
I1

+
σ − 1

σ
C′ +

(
γ − (σ − 1)

σγ

)
C′ − Φ′(M)M

1

M

dM

dMe
.

The wedge is therefore

τn = −EĨn + EI1 + 1− EC −
[
(σ − 1)EC +

(
1− σ − 1

γ

)
(EC − χ)

]
I1
Ĩn
. (D.6)
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In particular, the wedge with agreement (n = 1):

τ1 = 1− EC −
[
(σ − 1)EC +

(
1− σ − 1

γ

)
(EC − χ)

]
γ

σ − 1
(D.7)

= − 1

σ − 1
· 1 + ν

1 + ν + 1/γ − 1/(σ − 1)
. (D.8)

Now we apply the reasoning from Section C.1 to find the condition for convergence when θ is
large. The condition for convergence of EĨn is the same as for EIn :

γ(θ + χ) > 1 + χ

(
γ

σ − 1
− 1

)
(D.9)

⇐⇒ γθ > 1 +
1

ν + 1
γ + σ−2

σ−1

(
1

σ − 1
− 1

γ
− 1

)
(D.10)

As n→∞, we have Ĩn →∞ and I1 → 0, and therefore I1/Ĩn → 0.
For the high disagreement wedge we have:

τ∞ = (σ − 1) · Ew − EC =
σ − 2

γ
·
(

1 + ν

1 + ν + 1/γ − 1/(σ − 1)

)
. (D.11)

When ν → ∞, there is a fixed supply of infrastructure and therefore a fixed number of firms,
which implies:

τ1 = − 1

σ − 1
,

τ∞ =
σ − 2

γ
.
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