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ABSTRACT

We propose a micro-founded theory of diversified firms. The theory suggests that
diversified firms exist because they allow better deployment of factors that, because of sub-
additive contracting costs, are hard to trade in fractions. Firms diversify into industries in which
these factors are more productive than any alternatives available in the factor market. Like
markets, diversified firms allow specialization by enabling factors to be used on a larger scale.

The individual businesses making up a diversified firm exhibit specific similarities in behavior.

1. Introduction

Diversified firms dominate the economy!and yet almost all economic reasoning is based
on models without them. We here develop a new, micro-founded explanation for the existence of
these firms, as well as a characterization of their behavior. Specifically, the theory portrays
diversified firms as mechanisms that leverage factors that cannot easily be traded in fractions — a
category that includes many factors commonly cited as sources of competitive advantage,
including brand names, IP, teams of employees, and relationships with trading partners. These
factors need not be inherently indivisible, but the contracting costs make them effectively so. The
businesses making up diversified firms are neighbors in two senses: they need the services of the
factor in question and when shared, this factor is still more productive than any substitute that
can be bought in the factor market. Beyond explaining why these firms exist and what constitutes
them, the analysis yields two additional results. First, it suggests that optimal management results

in specific similarities in the behavior of their constituent businesses. Second, it adds to Adam

! The combined worldwide sales of the US Fortune 500, almost all of which operate in multiple businesses, is
roughly equal to % of the US GDP.



Smith’s insight that markets enable specialization by showing that diversified firms do so as
well.

The theoretical argument relies on two forces, sub-additive contracting costs and
advantages of specialization, to define, justify, and characterize diversified firms. Sub-additivity
plays two roles in the argument, and we will discuss them in turn.

Consider first the problem of contracting between a user of a productive factor and the
owner of that factor. They could write many contracts, say 100, each of which specify that the
user can utilize the factor in a particular way in return for a payment. Alternatively, they could
write a single contract specifying that the user can choose to utilize the factor in any of the 100
ways in return for an average per-use payment. The sub-additivity assumption states that the
latter contract, which covers 100 different uses, costs less than 100 single use contracts. For
human factors this means that an employment contract, which gives the boss the right to tell the
employee which of many possible tasks to perform, can be cheaper than a sequence of
negotiations over single tasks. For non-human factors, it means that an ownership contract,
which gives the owner the right to decide what to do with the factor, can be cheaper than a
sequence of rental contracts. From this perspective, employment contracts and ownership
contracts are identical; they both confer broad rights of control to the user of the factor and allow
costless adaptation. The subadditivity assumption ensures that they can be cheaper that large sets
of narrow contracts conferring the same rights.

We use these contracts to define the scope of firms. Specifically, from this perspective,
the scope of a firm consists of the human and physical factors tied to it by employment and
ownership contracts. The scope of a diversified firm is not given by the output markets in which
it is active, but by the productive factors over which it has contractual control.

This definition unifies elements from two different streams in the theory of the firm. Most
literature has defined firms based on either employment (Simon, 1951; Barnard, 1938) or asset
ownership (Grossman and Hart, 1986), but not both. Our definition combines those and speaks to
Hodgson’s (2019) suggestion that the recent lack of progress in the theory of the firm can be

attributed to economists’ failure to agree on a definition.?

2 For related discussions see Langlois (1995), Carter and Hodgson (2006), Gindis (2016), and Deakin, Gindis, and
Hodgson (2021).



The theory is less synthetic when it comes to the transactions costs motivating the
existence of firms. Some literature (Grossman and Hart, 1986) focus on ex ante investment
distortions and others look at the costs of ex post adaptations (Coase, 1937; Bajari and Tadelis,
2001; Matouschek, 2004; and Hart and Moore, 2008). Our paper falls squarely in the latter
category in which Wernerfelt (1997) was the first to look at the case in which the adaptation
costs are sub-additive.

The second role of sub-additivity depends on advantages of specialization and is more
direct. Suppose that a firm controls a specialized factor but cannot put all its capacity to the use
in which it is specialized (as is, for example, the case for many intangible factors). In such cases,
sub-additivity tends to make it inefficient to trade or rent out the excess capacity, at least
compared to use in a pair of businesses which are “similar” in the sense that some advantages of
specialization transfers between them. So it might be efficient for the firm to diversify by
entering such a business.

Let us now walk through three examples to highlight the intuition behind the model and
the results. Each of the examples will highlight a factor that can be specialized along two
dimensions and the idea is that it will be most productive if it is doubly specialized and deployed
exclusively in the corresponding narrow zone. (In the model, we label the two dimensions as

service- and business- specialization, but the examples will illustrate a wider set of cases.)

Example 1 — advertising agencies®

Advertising agencies design, produce, and book appropriate ads in several media (print,
video, and digital). In the typical situation, each of these nine tasks is performed by a team of
specialized experts, and individual team members can in turn do better if they can specialize in
an even narrower sub-task (selecting colors for print ads, editing video clips, booking social
media ads, ...). However, there are also advantages of specialization along the nature of the
products or services advertised: a team is more efficient if it works on similar brands (two items
for teenagers vs. one item for teenagers and a financial product, two “green” brands vs. one
green brand and one luxury brand,...).

Suppose now that a one-brand luxury company needs a team to design a digital ad. The

company would, ceteris paribus, prefer to use a team that is “doubly specialized” - in the design

% This example is taken from Wernerfelt, Silk, and Yu, 2021.
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of digital ads and in messaging for luxury brands. If the company cannot utilize an efficiently
sized team on a full-time basis, it would have to settle for a team that is specialized in only one
of the two dimensions: It could work with an external agency and share the digital design team’s
time with other customers, or it could hire its own team and have them do design for all media
(not just digital). However, if the company diversified, by acquiring or building a second luxury
brand, it might be able to use a doubly specialized team on a full-time basis.

Example 2 — rental property maintenance?

A small landlord typically maintains a rental property in one of two ways: Either by
employing a jack-of-all-trades superintendent or by hiring independent specialists, such as
plumbers, electricians, etc. However, by acquiring other, similar, buildings, our landlord might
be able to employ, on a full-time basis. a set of doubly specialized craftsmen — each of whom
know both a trade and the type of buildings they work on.

Example 3 — brand names

Brand names are specialized in two ways. First, they signal an attribute that is desirable
for some products, but not for others (“McDonald’s” is a better fit for a bacon cheeseburger than
for shampoo). Second, they only help sales to segments of consumers who know them (a brand
name normally used on teen products would not be ideal for a Medicare supplement). Brand
names have a lot of excess capacity — the same name can be used on many different products.® It
is, however, very hard to write a contract that allows two different firms to share a brand name.
So while umbrella branding is common, it is almost always in the form of diversification. To get
extra leverage out of its brand name, a firm should diversify in a direction that allows it to take
advantage of both dimensions of specialization: the signaled attribute should be important for the

new product and the target segment should already know and like the brand.

Preview of the model

4 An expanded version of this example is used in Wernerfelt (2015).
> Montgomery and Wernerfelt (1992) report that 83% of products evaluated in Consumer Reports are umbrella
branded.



A factor’s productivity when performing a particular service for a particular business
depends on the narrowness of its specialization and the match between it and the (service,
business) pair in question. To describe this, we will introduce the concept of factor capital. Just
like human capital can be service specific and/or firm specific, other factors can be specialized
along the same two dimensions.® We assume that a factor can be specialized or un-specialized in
both domains. If it is specialized in a particular service (business), it is more productive if it is
providing that service (working for that business), but then also less productive if it has to
perform a different service (work for a different business). So a factor is most productive if it is
specialized in both service and business domains and can perform the same service for the same
business in every period.

However, if the individual businesses are scale constrained and do not need the same
services in every period, such double specialization can be inefficient. It is often better to
specialize in one domain only. For example, a factor that is specialized in the service domain but
not in the business domain can follow the demand for that service from business to business.
Conversely, a factor that is specialized in the business domain but not in the service domain can
provide a series of different services for that business.

Factors can, however, approximate double specialization by taking advantage of business
“neighborhoods”. This concept captures the observation that some pairs of businesses are more
“similar” than others. There are two aspects of similarity: Business specialized factors and
services needed.’ First, some pairs of businesses use similar factor capital, such that specialized
business skills transfer at least partially, making the factor more productive than an unspecialized
alternative.® Second, some pairs of businesses tend to need some of the same services, such that a
factor will be able to leverage narrow service specialization in one of the two firms in almost
every period.

To see the role of neighborhoods in efficient production, consider a factor whose capital
is doubly specialized in an individual business and an individual service. This factor may be able
to perform the chosen service for the businesses in the neighborhood on a full-time basis. When

these businesses are independently operated, they could be seen as a local market. However, if

& We will use the term business specialization to cover specialization in a trait the business shares with very few,
ideally no, other firms.

7 As shown in the Corollaries 1 and 3, it turns out that we need both properties to make our argument.

8 This links the model to the strategy literature because it means that the factor confers a “competitive advantage”.
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the neighborhood businesses are operated by a single entrepreneur and this entrepreneur owns
(or employs) the factor, they would constitute a diversified (or multi-business) firm.

To explain this, we posit that bilateral contracting is burdened by contracting costs, for
example from bargaining. The crucial assumption is that these costs are sub-additive in the
number of possible services covered by the contract. For example, if the contract gives the
entrepreneur the right to ask for any one of S services, then the cost of contracting on it are less
than S times the cost of contracting on a single service.

The sub-additivity is key because it makes it possible to compare alternative contracts:
The parties may agree on a sequence of contracts for individual services on an as-needed basis,
or they may eliminate all later contracting by once-and-for-all agreeing on a price for which the
factor would provide any service in any business the entrepreneur asks for. Under this blanket
contract, the factor provides any of several services on demand with no further contracting, thus
making adaptation costless. It is an ownership or employment contract depending on whether the
factor is human or not and it is more efficient if more frequent adaptation is necessary. (As
pointed out by Grossman and Hart (1986), ownership confers the right to make residual use
decisions by fiat. That is, just like employment, it allows adaptation without negotiation.) So we

will define a “firm” by the factors tied to it through ownership and employment contracts.

Based on this we can use the model to explain the existence of diversified firms. Think of
a business neighborhood and factor that is doubly specialized to one of the businesses and an
individual service. No single business will need the service in question every day, but on many
days, at least one business in the neighborhood will. For simplicity, assume exactly one. The
services of the factor could be traded through a sequence of daily market contracts between its
owner and the business which needs the service in question on that day. But if all the businesses
are managed by the same entrepreneur, a once-and-for-all employment or ownership contract

eliminates the need for any further contracting.

Literature

Despite their massive importance in modern economies, the mainstream economics

literature on diversified firms is extremely scant. The problem is, undoubtedly, that the standard
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neoclassical assumptions leave no role for these firms. Diversified firms are often referred to as
“conglomerates” and portrayed as inefficient results of “empire building” by managers with
unchecked agency problems. There is almost no literature on efficiency reasons for their

existence.

Diversified firms fit much more comfortably in institutional economics where they
appear as institutions for managing transactions costs. Accordingly, their nature and performance
have attracted quite a lot of attention from institutional economists. This literature combines two
observations that resonate strongly with the argument proposed here. First, Penrose (1959)
suggested that firms grow to utilize excess capacity of managerial expertise (here “factor
capital”) that cannot be sold because of transactions costs (here “contracting costs”). Second,
Richardson (1972) generalized this to other factors and introduced the idea that two activities
(here “businesses”) are similar (here “in the same neighborhood”) when they draw on the same
capabilities (here “factor capital”). In the words of Foss and Langlois (1999), this implies that
“capabilities are the determinants of the boundary of the firm”.° A similar point is developed in
the management area by Argyres and Zenger (2012) who argue that the capabilities and
transaction cost approaches to diversification cannot be separated. Our paper also combines the

two but is based on excess capacity and business neighborhoods rather than complementarity.

The management literature on corporate diversification shares many influences with
institutional economics, in particular Coase and Penrose, but has recently added a Ricardian
flavor.® The literature started with Rumelt (1975) who defined “core factors” as those that are
indivisible and subject to transactions costs. He posited that we have “economies of scope” and
thus a basis for diversified firms, when individual markets are of limited size relative to the
capacity of a core factor.!* This theory has been tested by, among others, Silverman (1999) who
draws on Williamson (1975) to operationalize transactions costs. In the later, more Ricardo-
inspired literature, the typical argument starts by asking what a focal firm can do better than

other firms. It then focuses on the factors responsible and labels them “resources” (Wernerfelt,

® Foss and Langlois are two of the main drivers behind the revival of this stream. See e. g. Foss (1993; 1996) and
Langlois (1998; 2004). Menard and Shirley (2014) is broader but also important.

10'Wan et al (2011) suggest that research on corporate diversification can benefit from combining insights from new
institutional economics and management. Klein and Lien (2009) also straddle the two streams.

11 Similar arguments, also based on indivisibility and transactions costs, are developed by Teece (1980; 1982).
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1984; Barney, 1991), “competencies” (Prahalad and Hamel, 1990), “capabilities” (Kogut and
Zander, 1992; Grant, 1996), or “dynamic capabilities” (Teece, Pisano, and Shuen, 1997). It is
posited that resources are “hard to trade” since competitors otherwise could buy them and
ultimately eliminate the rents. The literature, which often is referred to as the “resource-based
view of the firm” (RBV), argues that a firm’s resources determine how it should compete in
individual markets (in which it will earn Ricardian rents). The additional point, that resources in
excess capacity should be leveraged in other industries where they are important, has been part
of the RBV from the beginning (Wernerfelt, 1984). More recently, strategy scholars have looked
at other factors of importance to diversification decisions, including the costs of changing scope,
reductions in scope (de Figueiredo, Feldman, and Rawley, 2019), and the costs of internal
organization (Rawley, 2010). In the current paper the cost of internal organization can be thought
of as part of the cost of writing employment and ownership contracts. It is important to learn
more about the origin and behavior of these costs but breaking them out in further detail would
not change the conclusions reached here. It should finally be mentioned that the strategy
literature on diversification resonates strongly with managers, who make the real-life

diversification decisions about which it theorizes.'?

In sum, the literatures in institutional economics and strategic management suggests that

a firm should diversify from one industry into another if (1) it has excess capacity of factors that
are indivisible, “hard to trade”, and yield Ricardian rents and (2) the second industry is “related”
to the first. Beyond adding a micro-foundation, we contribute to this literature in two ways. First,
our factors do not have to be inherently indivisible. What matters is that contracting costs render
them indivisible by making it economically unattractive to sell or rent fractions of them. Second,
we make clear that industry relatedness should be defined in relation to a factor. A factor can
support diversification into an industry if it creates value there and is more productive than any

substitute available in the factor market.

As mentioned in the Introduction, the paper also makes a novel point about mechanisms
that facilitate specialization. It has been known since Adam Smith (1776) and Stigler (1951) that

12 As a rough gauge of the influence of this literature, the combined citation counts of the six above-mentioned
papers exceed 240,000 (scholar.google.com, August 2021)
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markets enable specialization, and we add to this by introducing the diversified firm as another

way of sustaining specialization and increasing the incentives to invest in it.

Plan of the paper

Since the model has many moving parts, we look at a simple small numbers version in
Section 2 and relegate the more complicated analysis of a large economy to Appendix A. The
paper concludes with a brief discussion in Section 3.

2. Small Numbers Model

The model presented and analyzed here is as simple as possible while still containing the
critical ingredients of the argument (which are underlined). The main cost of the simplicity,
which matters less for a theory of diversified firms, is that the model does not portray “firms”
and “markets” in a very intuitive way. These terms fit much more naturally in the large economy

version analyzed in Appendix A.
Economic environment

This model has four businesses, b1, bz, bs, and ba, five factors, fi, f2, fs, fa, and fs, four services,
S1, S2, S3, and ss, and two periods. We initially imagine that the four businesses are owned by four
different entrepreneurs and that the factors are owned by five different “investors” or, in the case
of human factors, by themselves. All players are risk-neutral, fully informed about the history of
the game, and financially unconstrained. Each business “needs” a specific service in each period
and value is created if a factor performs that service for the business and only then. The needs

are given in Table 1.



Table 1
Needs per Business and Period

Business | Need in first period Need in second period
b1 S1 S4
b2 S St
b3 S3 S2
ba S4 S3

At the start of the first period, businesses advertise for factors. An ad specifies the factor
capital a factor must have and whether the offered contract is for one period and one service, or
for two periods and two services.'® Businesses may only contract with factors that have the
specified factor capital and may only sign them to the advertised type of contract. Contracts are

binding, but the parties can, if they both agree, terminate a two-period contract after the first

period. If more than one factor meets the specifications of a business, the business hires one of
them at price zero and the other goes unemployed also at zero pay.

Once they have seen the first period advertisements, investors endow their factors with factor
capital (at a very small cost) and apply for contracts with the owner of fi acting first, the owner
of f, acting second, etc. Each of them may choose to make their factor a specialist in one or none
of (s, S2, S3, S4) and one or none of (b1, bz, bs, ba). That is, factors can be specialized in a service
and/or a business. (We can think of the pre-endowment factors as uneducated humans and cash.)
Specialization works much like you would expect in the sense that the amount of value a factor
creates depends on the fit between its factor capital and the [service, business] pair it works on.
Specifically, the value it creates in each period is the sum of a service component and a business
component. If it is specialized in a service (business) and performs (works for) that, the service

(business) component is vs > 1 (vg >1), while it is 1 if it is not specialized in any service

13 In the larger economy analyzed in Appendix A, second period needs are not known ex ante and two-period
contracts give the business the right to specify a second period service from a very large set (give an order).
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(business). Finally, if a factor performs one service (or works for one business) but is specialized
in another, that value component is normally 0. (More on this below.) The weight on second
period payoffs will be ¢ < 1, which also, since it varies with the period length, is a measure of
the frequency with which needs change. To eliminate artifacts of the two-period format, we rule
out behaviors in which investors choose their factor capital with no regard for the second period.
This can be accomplished by assuming that the difference in efficiency between specialization
and non-specialization, Max{vs - 1, vg - 1}, is less than .

Businesses that did not sign two-period contracts also advertise for factors in the second
period. Factor capital can no longer change at that point, but available factors can again select a
business to apply to.

It is an important feature of the model that some businesses are more similar than others. We
capture this by dividing them into pairs or “neighborhoods” characterized by two properties.

First, the businesses in each neighborhood have correlated needs in the sense that a “common

service” in every period is needed by one of the neighbors. In this example, the neighborhoods
are (b1, b2) and (bs, bs) and their common services are s; and ss, respectively. Secondly, factor

capital partially transfers between neighboring businesses such that a factor that is specialized in

one, but works for the neighbor, still creates value ve* < (0, vg).!*

A contract stipulates a single per-service price such that the services in two-period contracts

are priced identically. (The function of this assumption is to rule out complete contracts.) The

only non-standard assumption in the model is that players incur sub-additive contracting costs.

We do not specify a micro-foundation for these costs, but they could have to do with literal
contracting costs (Dye, 1984), incomplete information bargaining (Bajari and Tadelis, 2001), the
possibility of taking out ill will by perfunctory performance (Hart and Moore, 2008), rent
seeking (Wernerfelt, 2015), or simply the unpleasantness and time cost of contracting.
Depending on whether the contract covers one or two services, contracting costs are K(1) and
K(2), respectively, and K(1) < K(2) < 2K(1).%°

While the sub-additivity may seem like a strong requirement, it is not unreasonable: For

example, most people prefer not to bargain, but if they must, would rather bargain once over one

14 Montgomery and Wernerfelt (1988) and Wernerfelt and Montgomery (1988) present evidence that average
performance decreases with increasing diversification - a pattern consistent with vg* < vg.

15The model presents K(2) as a one-time cost of organizing the firm, but it could be thought of as including all costs
of internal organization.
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$300 pie than 30 times over $10 pies.'® The same property seems natural for other contracting
costs, such as those associated with writing, time, and hassle. To keep things simple, we assume

that the players’ bargaining power, and thus the division of value created minus contracting

costs, is the same in all contracts.

Summarizing, the sequence of events is as follows:

0. The needs of all firms in periods, as depicted in Table 1, are revealed to all players.

1. Businesses post ads specifying the capital a factor must have, the number of periods for
which it would be signed, and the service(s) it would have to perform.

2. Inorder from f1 to fs, investors choose their factor capital profiles and select a business to

apply to.

Investors and businesses contract.

Factors perform first period services and payoffs are made.

Investor - business pairs that signed two-period contracts may agree to void them.

o 0o M~ w

Businesses that do not have a factor under contract for the second period post ads for that

period, specifying the capital a factor must have and the desired service.

7. In the order of their numbers, factors who are not signed for the second period select a
business to apply to.

8. Investors and businesses contract.

9. Factors perform second period services, and payoffs are made.
Results

Depending on parameter values, the most efficient symmetric subgame perfect equilibrium is
one of five. In the “ownership/employment” or “firm” equilibrium, factors specialize in a
business but not in a service. The contract runs for two-periods and the factor performs a
different service in each period with no further bargaining. The “sequential contracting”
equilibrium is very similar except for the fact that the parties negotiate two one-period contracts.

So the difference between these depends on the sign of K(2) - K(1)(1+4) and the firm can only

16 Consistent with this, Maciejovsky and Wernerfelt (2011) report on a laboratory experiment in which bargaining
costs are found to be positive and sub-additive.
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be more efficient if K() is sub-additive. In particular, sequential contracting is more efficient
when needs change less frequently.!’ In the “market” equilibrium, factors specialize in services
but not in businesses. They then start each period by contracting with the business that needs the
service in question. Compared to a firm and sequential contracting, the market is more attractive
when the differences between services are greater than those between businesses in the sense that

service specialization is more efficient.!8

Another class of equilibria created by the neighborhood structure will be called “local market”
equilibria. In these, two factors doubly specialize in a common service and the business that first
needs it. They then switch to the neighboring business in the second period, thus taking
advantage of both the correlation in needs and the partial transfer of factor capital. The other two
factors can either specialize in a service and behave like market factors or specialize in a

business and sign two one-period contracts.

LEMMA 1: When each entrepreneur operates exactly one business, the most efficient

symmetric subgame perfect equilibrium is one of the following:

-In the market equilibrium, fi specializes in si (i =1, 2, 3, 4), and in each period negotiates a

contract for that service with the business that needs it. Each factor and each business shares
payoffs (vs + 1)(1 + 6)- K(1)(1 + §).° The last factor, fs, does not acquire factor capital and stays
unemployed in this and all other equilibria.

-In the sequential contracting equilibrium, fi specializes in bi (i = 1, 2, 3, 4), and negotiates a

one-service contract with her in each period. Each factor, business pair shares payoffs (1 + vg)(1
+9) —K(L)(1 + 9).

17 A good example is large earth moving equipment. Construction companies often weigh whether to buy or rent
such assets.

18 Al this is known from Wernerfelt (2015).

19 In a larger economy, like that analyzed in Appendix A, there should not be any contracting costs in the market.
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-In the firm equilibrium, f; also specializes in bi (i = 1, 2, 3, 4) but now negotiates a two-

period contract with her. There is no new contracting in the second period. Each factor, business
pair shares payoffs (1 + vs)(1 + 0) — K(2).

-In two local market equilibria, fi (f2) specializes in s1, b1, (s3, b3) and contracts with by (bs) in
the first period and b (bs) in the second. These factors get a share of payoffs vs + vs + (vs +

ve*)o — K(1)(1 + o). In the local market with market factors, fs (fs) specializes in sz (S4) and in

each period contracts with the businesses that need this service, getting a share of payoffs (vs +
1)1 +0) - K(1)(1 + o). In the local market with contractors, f3 (f4) will specialize in b, (bs) and
in the first period contract with her. However, since this business is “taken” by f1 (f2) in the

second period, f3 (f4) will sign a second period contract with bz (b3), getting a share of payoffs 1
+vg + 5(1 + ve*) - K(1)(1 + 9).

Proof: See Appendix B

If entrepreneurs are allowed to own both businesses in a neighborhood,?® a new class of
“diversified firm” equilibria appear. In all of these, one entrepreneur owns by and b2 (bz and bs),
while fy (f2) doubly specializes in s1, bz (ss, bs) and contracts with the owner of the by + by (bs +
bs) businesses. The contract is for s; (s3) but says that the owner can tell f; (f2) which business to
work for in the second period. (So the “firm” label again comes from the fact that the factor
obeys an order with no new contracting.)

Compared to the local market equilibria, the merged businesses have two advantages. First,
the doubly specialized factors, f; and f,, can sign a single two-period firm contract while still
being able to work for both businesses in their neighborhoods. As a result, their contracting costs
will be K(1) which obviously is lower than the (1 + 6)K(1) they had to pay in the local market
equilibria. This means that local markets no longer can be efficient once diversified firms are
allowed. Second, the other factors, f3 and fs4, can also sign a two-period contract under which the
owner of the neighborhood can tell them both which service to perform and which business to

work for. They will have contracting costs K(2) and their net payoff is identical to what they

20 It should be clear that it is better to combine neighbors than two unrelated businesses.

14



would have in the market, except that the latter have contracting costs (7 + J)K(1). Of course, f3

and f4 can also still be contractors or market factors, just like in the local markets.

LEMMA 2: When each entrepreneur may operate either one or two businesses, the most
efficient symmetric subgame perfect equilibrium is either (single business) firms, sequential
contracting, the market, or one of three diversified firm equilibria.

-In all three diversified firm equilibria, f1 (f2) specializes in s1, b1, (Ss, b3) and signs a firm

contract with the owner of the b1 + b, (bs + bs) neighborhood. The contract gives the owner the

right to tell the factors which business to work for but only specifies a single service. These

factors get a share of payoffs vs + vg + (vs + ve*)d — K(1). In the diversified firm with a market
factor, f3 (f4) specializes in sz (s4) and signs two one-period contracts with two different
diversified firms both covering this service. This gives two-period net value creation (1 + o)(vs +
1) - K(1)(1 + ). In the diversified firm with a contractor, fs (f4) specializes in by (bs) and signs

two one-period contracts with the owner of the by + b2 (bs + bs) neighborhood. Since f1 (f2) will
serve bz (bas) in the second period, f3 (f2) will switch to bi (bs). This gives two-period net value

creation 1 + vg + (1 + v&') — K(1)(1 +5 ). Finally, in the diversified Firm with an owned

factor/an employee, f3 (f1) specializes in b2 (bs) and signs a two-period contracts with the owner

of the b1 + b2 (bs + bs) neighborhood. Since f; (f2) will serve bz (bs) in the second period, f3 (f4)

will switch to by (bs). This gives two-period net value creation 1 + vs + (1 + vs') — K(2).

Proof: See Appendix B

Noting that average per-factor net payoffs in the three diversified firm equilibria are vs + vg/2 +
1/2 + (vs + ve*/2 + 1/2)6 — K(L)(I + 0/2), vsI2 + Y2+ vg + (vs/2 + 1/2 + ve*)o — K(1)(1 + 6 /2),

and vs/2 + % + vg + (vs/2 + 1/2 + vg*)o — (K(1) + K(2))/2, we now have, after some algebra:

PROPOSITION 1: In the most efficient symmetric subgame perfect equilibria, any co-owned

businesses will be neighbors. Furthermore, two businesses will be co-owned iff
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Max{(vs—Ve)(1 + 6), 0, k(1)(1 + ) —k(2)} <
Vs/2 — Y5 + (Vs/2 - Y2 + vg* - vB)o + k(1)o/2

+ Max{(Vs — V&)/2+ (Vs — v&*)d/2, 0, [K(L)(1 + ) — k(2)]/2}

So the choice within each ownership category depends on vs— vg, Vs — vg*, and k(1)(1 + ) —
k(2), while the choice between ownership categories to a large extent depends on how vg - vg*
compare with vs - 1. Specifically, the diversified firm is more efficient if vs — 1 is larger and vs -
vg* is smaller. This is consistent with the fact that diversified firms, compared to single business
firms, allows the parties to take advantage of more service-specialization at the cost of some
decay in the gains from business-specialization. Note also that more frequent change, reflected in

a higher ¢, favors equilibria with more firm contracts.

It also turns out that diversified firms cannot exist unless both assumptions made about

neighborhoods hold.

COROLLARY 1: If neighboring businesses do not have correlated needs, diversified firms
create less value than sequential contracting. If too little factor capital transfers between

neighbors, diversified firms create less value than markets.?*

Proof: See Appendix B.

We finally derive an appealing result about the optimal management of diversified firms. To
this end, we assume that each service (s1, Sz, S3, S4) consumes some costless materials in
proportion (normalized to 1) to the value created. The materials to-value ratios for s; and sS4 in by

are [vs + vg]/[ vs + ve + (vs +1)o] and (vs +1)d/[ vs + v + (vs +1)J], respectively. In by, the

2L If an entrepreneur makes a mistake and announces factor demand for a less than maximally efficient equilibrium,
factors have to follow whether they realize this or not. If they do not, they end up on the long side of a mechanism.
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ratios for sp and sy are 1/(1 + 6 ) and o/(1 + o), respectively. If the two businesses are merged, the
“b2 division” will have materials-to-value ratios for s; and s equal to [vs +1]/[vs + 1 + (vs +
ve*)o] and [(vs + ve*)d]/[vs + 1 + (vs + vg*)d/, respectively. We can again perform similar

calculations for the two other types of diversified firms. For both cases, simple algebra gives:

COROLLARY 2: Prior to the merger, the business with the doubly specialized factor has a
higher materials-to-value ratio for the common service and a lower ratio for other services. The
merger causes the ratios for the other business (which uses the doubly specialized factor in
period 2) to change to resemble more closely those of the former business.

This result is consistent with the finding of Atalay, Hortacsu, and Syverson (2014) who
report that newly acquired firms change their product-market mixes to resemble more closely

those of their acquirers.

3. Discussion

We have proposed a micro-founded theory of diversified firms as mechanisms through which
firms can leverage excess capacity of factors of production that are hard to trade in fractions.
They expand into industries where these factors are needed and are more productive than
versions that can be accessed in factor markets. This activity enables specialization beyond what

can be achieved through the size of the market into which the original business is selling.

While diversified firms dominate modern economies, essentially all mainstream
economic reasoning is based on single-business firms. The theory presented here suggests that
there are important linkages between seemingly quite different industries, not because one
supplies physical inputs to the other, but because they use common, often intangible, factors of
production. These linkages have implications for efficiency and behavior. Furthermore, the

theory suggests that the arrival of new multi- or single use technologies may create or destroy
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inter-industry relationships and affect the demand for different types of specialized or
standardized factors.

The theory is simple, intuitive, and based on benefits from specialization and sub-additive
contracting costs. The role afforded to contracting costs is non-standard, and there may be a
sense that such “small” costs cannot explain large effects. However, the point is that these costs
would be incurred with very high frequency in the absence of firms, thus giving them significant
aggregate weight. A complementary point is that since firms are common, any explanation for
their existence should be based on common forces.

As part of exploring the rationale for, and properties of, diversified firms, the paper
contributes two results of additional interest: It shows that these firms manage their constituent

businesses in similar ways and that they, like markets, enable specialization.

The results are lent additional credence by being broadly consistent with the prevailing
logic in the management literature on corporate strategy. The paper is, more generally, part of a
growing and potentially fruitful convergence between that literature and branches of economics

interested in firms.
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APPENDIX A
Diversified Firms in a Large Economy

This model is in some ways a scaled version of that in Section 2, but the scale allows us to
endow firms and markets with more natural properties, consider a wider range of factor capital,
and reduce the role of contracting costs. We continue to use the notation from Section 2 but need
to expand it a bit.

Model

The basic economic environment is the same as that analyzed in Section 2. Businesses,
operated by entrepreneurs, produce by using factors, initially owned by investors, to perform
services. Each business b e B needs one service, s, € A, in each period t, and if a needed service
s is performed by the factor f, it creates vspr units of value. Any factor can perform any service at
zero cost, but only one per period and value cannot be created by using two factors or by
performing an unneeded service. We here assume that the number of services S is greater than
the number of factors F, and that the latter is greater than the number of businesses B.?? The
model covers two time periods, t =1, 2, and ¢ € (0, 1) is the weight on second period payoffs.
All players are risk-neutral, financially unconstrained, and at all times perfectly informed about

the entire history of the game.

Businesses come in pairs called neighborhoods and N(b) denotes the neighborhood of which
b is a member. The businesses in N(b) need the common service s*p in one period each and two

different services in the other periods.

Given the above, we can describe the first and second period distributions of needs. In the

first period, each business has a 50% chance of needing the common service associated with its

22 \We think of S as very large including many end products as well as alternative ways of making them.

23 This is obviously very strong assumption. It rules out three interesting cases; that in which one business
sometimes needs the common service in both periods, that in which the members of a neighborhood sometimes do
not need the common service, and that in which both of them sometimes need it in the same period. The first of
these adds little, but the second allows us to explain why employment relationships occasionally break down, and
the third could be used to introduce waiting time as an additional cost of in-house specialists. Unfortunately, all
generalizations complicate the formulas and give rise to several new “cases”. So rather than obscuring the main
message of the present paper, we leave them to future research.
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neighborhood and an equal chance of needing any of the other S — 1 services. The second period
distribution depends on the first period realizations in two ways. First, a business that did not
need its neighborhood’s common service in period 1 will need it in period 2. Second, to keep the
analysis uncluttered, we assume that the total number of businesses needing each service is the
same in both periods. Beyond these constraints, second period needs are random draws.

Very early in the game, investors endow their factors with factor capital (at a very small
cost). We can think of the pre-endowment factors as uneducated humans and cash, but the post-
endowment, they can be specialized in a service and/or a business. In the service domain, the
factor may be specialized in an individual service or services in general. Similarly, in the
business domain, they may be specialized in an individual business or businesses in general.
Because no misunderstanding should be possible, we use the subset of S x B in which a factor is

specialized as shorthand for its factor capital profile. So f’s factor capital is summarized in its
profile (hss, hig) € {{s}ses, S}x {{b}ves, B}.

The production function is additive. When f performs s for b, the value created per period
IS Vsbf = Vst + Vbt Where Vst depends on hrs and the match between it and s, while vo depends on hes
the match between it and b. Both business and service components are 1 if the factor has general
capital, they are vs > 1 and vg > 1, respectively, if it has specialized capital and works in the
exact service or business. The productivities are 0 if it works beyond the neighborhood or the
service in which it is specialized. Reflecting the idea that neighboring businesses are “similar”,
the business component of value creation is vg* & (0, vs) if the factor is specialized to one
business and works for its neighbor. These productivities mean that business neighborhoods are
defined by two properties: Needs are correlated, and factor capital is partially transferable from

individual businesses to their neighbors.

Once they know their needs for a period, businesses advertise for factors. A posting from
business b specifies the desired factor capital (hss, hos) and the number of periods (1 or 2) for
which the factor would be signed. This again determines how the price will be arrived at. If hyg =
b, the price will be found through bilateral contracting and if hyg = B, it will be found in a market
with other businesses and other factors. We make six assumptions about the contracting

mechanisms.
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- Any mechanism produces agreement on exactly one price.

- All mechanisms which have the same number of participants (factors and businesses)
on each side, will produce the same division of net payoffs.?* In all other cases, the long side gets
negative payoffs. Factors who do not participate in any mechanism stay unemployed and get zero
payoff. (Factors who anticipated being unemployed will not even undertake the small cost of

acquiring factor capital.)

- Contracts are binding, but the parties can agree to terminate a two-period contract after
the first period.

- Businesses are committed to the specification in their factor postings. They can only
hire factors with the advertised factor capital and only for the advertised number of periods.

- In mechanisms involving more than one entrepreneur, the parties incur no contracting

costs and are matched with randomly chosen trading partners.?

- In mechanisms involving a single entrepreneur, the parties incur contracting costs
totaling K(o), where o is the number of services covered by the contract, K(0) = 0, and K() is
sub-additive in the sense that K(o) < oK(1).

So in a two-period model, firms can only exist if K(S) < (I + 6)K(1), which again requires
that K() be sub-additive.

To avoid a possible artifact of the two-period setting, we assume that the second period is so
important that no factor will want to specialize in a single service (other than common service) or
a single business to do well in the first period while hoping to avoid a change in the second
period. This requires that the extra payoff from specialization cannot be too big relative to the

weight on the second period. Specifically, we need that 6 > Max{vs- 1, v -1}.
The sequence of events is as follows.

First period needs are known ex ante.

24 The “net” refers to the contracting costs introduced below.
% The random matching means that players cannot avoid contracting costs by entering a market and then trading
with their preferred partner.
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Businesses post ads specifying a factor capital and the number of periods (one or two) for which
it would be signed.

In the order of their numbers, the owners of factors choose their factor capital profiles and select
a business to apply to.

Mechanisms are executed.

First period services are performed, and payoffs are made.

Second period needs are realized.

Business-factor pairs that signed two-period contracts may agree to void them.

Businesses that are not bound by two-period contracts post ads for the second period, specifying
the factor capital desired. Businesses that are bound by two-period contracts tell their factors
which services to perform in the second period.

In the order of their numbers, factors that are not bound by two-period contracts select a business
to apply to.

Mechanisms are executed.

Second period services are performed, and payoffs are made.

We will be looking for the most efficient symmetric subgame perfect equilibria.

Analysis

We start by focusing on single-business firms. Except for the fact that contracting costs
are zero in markets, this analysis mirrors that in Section 2. When businesses are very different in
the sense that the value of business specific factor capital is high, the most efficient equilibria are
those in which factors stay with the same business in both periods and thus invest in business
specific factor capital. The use of firms depends on the frequency with which adaptations are
needed. If changes are frequent, a firm is best, and otherwise sequential contracting.?® When
services are very different, the most efficient sub-game perfect equilibrium is that in which
market factors stay with the same service in both periods and invest in the corresponding factor

capital. The existence of business neighborhoods creates a fourth option in which factors do two

26 This is tested in Novak and Wernerfelt, 2012.
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different things. In these equilibria, the first factor to enter a neighborhood will specialize in the
common service and the business that needs it in period 1. Factors who are later in the queue are
in a less attractive position and will use either sequential contracting, the market solution, or not

invest at all (on the expectation that they will be unable to find a job). Formally, we have

LEMMA 3: When each entrepreneur operates exactly one business, the most efficient
symmetric subgame perfect equilibrium is one of the following:

Firm: (hss, hig) = (S, b) and a two-period contract covering S. This gives two-period net
value creation (1 + vg)(1 + ) - K(s). In this and all other equilibria, factors with indices above B

will acquire no factor capital and remain unemployed.

Sequential Contracting: (hss, hs) = (S, b), and two one-period contracts with the same

business covering s’ and s%,. Two-period net value creation is (1 + vs)(1 + ) — (1 + 6)K(1).

Global Market: (hss, hg) = (s, B) and two one-period contracts with two different

businesses both covering s. Two-period net value creation is (vs+ 1) (1 + ).

Local Market with a Contractor: Label two neighboring businesses such that st = s’
and N(b) = {b, b’}. One of the first B/2 factors sets (hss, hs) = (@', b) and signs two one-period
contracts first with b and then 5°, both covering s™. Its two-period net value creation is vs + vg +
S(vs +Ve') — (1 + 6)K(1). One of the next B/2 factors sets (hrs, hig) = (S, »°) and signs two one-
period contracts first with »* and then with b, covering s'y- and s2,. Its two-period net value
creationis 1 + vg + 6(1 + v8") — (1 + §)K(1).

Local Market with a Market Factor: One of the first B/2 factors again sets (hts, hig) =

(s™v, b) and signs two one-period contracts first with b and then 5°, both covering s’. Its two-
period net value creation is vs + vg + d(va + va*) — (1 + 6)K(1). One of the next B/2 factors sets
(hss, his) = (s, B) and signs two one-period contracts with two different businesses both covering

a. This gives it two-period net value creation (vs + 1)(1 + 9).

Since the proof is very similar to that of Lemma 1, it is omitted.

23



We next look at the case in which each entrepreneur operates two businesses. Since it is
obvious that the most efficient such firms consist of neighboring businesses, we focus on that
case. To facilitate comparison with the single business case, we express productivity on a two-

period per-factor basis.

When each entrepreneur operates a pair of neighboring businesses, three new subgame
perfect equilibria appear. Two of them are similar to, but dominate, the local markets. In both of
these, one factor again chooses to doubly specialize, but now only negotiates once (with the
owner of both the neighboring businesses). So these equilibria dominate both local market
equilibria. The new equilibrium is similar, but the factor who is not doubly specialized is now
owned by/an employee of, the combined business. The contract gives the owner the right to tell it
which service to perform and which business to work for. An analog solution was not possible in

the local market context because the two businesses were not co-owned.

If we label two neighboring businesses such that s', = s", and N(b) = {b, b’}, the formal

characterizations of the two-business equilibria are:

LEMMA 4: When each entrepreneur may operate either one or two businesses, the most
efficient symmetric subgame perfect equilibrium is either a (single business) firm, sequential
contracting, the market, or one of three equilibria in which B/2 factors are owned by/employees
of, diversified firms, while another B/2 are either market factors, contractors, or

owned/employees. The last F - B factors are unemployed.

Diversified Firm with a Market Factor: One of the first B/2 factors sets (hss, his) = (b, b)

and signs a two-period contract with the owner of the neighborhood covering s’y. Its two-period
net value creation is vs + vg + d(vs + Vg ') — K(1). One of the next B/2 factors sets (hss, hs) = (s,
B) and signs two one-period contracts with two different businesses both covering s. This gives

two-period net value creation (1 + d)(vs+ 1).

Diversified Firm with a Contractor: Label two neighboring businesses such that s', = s’
and N(b) = {b, b’}. One of the first B/2 factors sets (hss, hs) = (S'b, b) and signs a two-period

contract with the owner of the neighborhood covering s’. Its two-period net value creation is vs

24



+ Vg + 5(vs + V') — K(1). One of the next B/2 factors sets (hrs, he) = (S, 5°) and signs two one-
period contracts first with 5” and then with b, covering sy and s?. Its two-period net value
creationis 1 + vg + 6(1 + v8*) — (1 + §)K(1).

Diversified Firm with an Owned Factor/an Employee: Label two neighboring businesses
such that s'y = s’y and N(b) = {b, b’}. One of the first B/2 factors sets (hss, his) = (b, b) and signs

a two-period contract with the owner of the neighborhood covering s. Its two-period net value
creation is vs + vg + Jd(vs + Vg ') — K(1). One of the next B/2 factors sets (hss, his) = (S, b°) and
signs a two-period contract with the owner of the neighborhood, covering s'y- and s%. His two-
period net value creation is 1 + vg + &(1 + vg') — K(S).

Since the proof is very similar to that of Lemma 2, it is omitted.

We can easily evaluate the efficiency of the multi-business equilibria by comparing the average
per factor payoffs to those in the single business equilibria. Noting that average per-factor net
payoffs in the three diversified firm equilibria are vs + vs/2 + 1/2 + (vs + vs*/2 + 1/2)0 — K(1)/2,
Vs/2 + Y2 + vg + (vs/2 + 1/2 + vg*)o — K(1)(1 + 0 /2), and vs/2 + Y2 + vg + (Vs/2 + 1/2 + vg*)o —
(K(1) + K(S))/2, we have, after some algebra:

PROPOSITION 2: In the most efficient symmetric subgame perfect equilibria, any jointly
operated businesses will be neighbors. Furthermore, entrepreneurs will operate a diversified firm

in equilibrium iff 2’
Max{[vs— Ve + K(L)](Z + ), 0, k(1)(1 + &) — k(S)} <
Vs/2 — Y2 + (vs/2 - Y2 + vg* - vg)d + K(1)0/2

+ Max{[(Vs — va)+ (Vs — vg*)d + k(1)(I + 8])/2, 0, [K(1)(L + &) — k(S)]/2}

2" This is different from the condition in Proposition 1 because we here have no contracting costs in the market.
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The Proposition also allows us to see that diversified firms are dominated by single business
firms or sequential contracting if neighboring businesses do not have correlated needs and by the
global market if too little factor capital transfers inside business neighborhoods (such that vg* <
1).

COROLLARY 3: If neighboring businesses do not have correlated needs, diversified firms
create less value than sequential contracting. If too little factor capital transfers between

neighbors, diversified firms create less value than markets.

Since the proof is very similar to that of Corollary 1, it is omitted.
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APPENDIX B

Proof of Lemma 1:

Since factors get no payoffs if they do not get a job, f1, f2, f3, and f4 will select the factor
capital required for, and take, the best job on offer when it is their time to choose in the first
period and take the best job on offer if and when they have to choose in the second period. The
last factor, fs, has no incentives to incur the small factor capital cost on the equilibrium path.
However, if one of the factors selecting earlier invests in the “wrong” factor capital, fs will take
that factor’s place. So we can focus on the businesses, start in the second period, and work
backwards.

If a business has to post a job ad in the second period, it will only ask for factor capital that is
represented in the pool of factors available to it — a pool that is determined by the first period
contracts. In principle, first period contracts can be any one of eight types: They can cover one or
two periods and factors can specialize in a service, a business, both of those, or be unspecialized.
We can, however, eliminate four of alternatives: It clearly does not make sense to hire an
unspecialized factor for any length of time or to sign a two-period contract with a factor that is
specialized in a service. Furthermore, signing a doubly specialized factor for two periods would
get a business a share of vs + vs + vsd — K(2), whereas a similar contract with a business
specialized factor gives it a share of (1 + vs)(1+0) - K(2), which, since § > vs -1, is bigger.
(Since bargaining power is the same across all contracts, we will hence forth operate with the
total value created by a business or a factor and drop the “share of” prefix.) So we are down to
four possible first-period contracts: service specialization with one-period contracts, business
specialization with one- or two-period contracts, and double specialization with one-period
contracts. If f1 (f2) specializes in s1, by, (s3, bs) when ve* < 1, fs will specialize in s; (s3) and since
this is more efficient, all parties will agree that it should replace the errant factor in the second
period. Given this, f1 (f2) will only double specialize when vg* > 1.

We will now go through all possible factor pools at the start of the second period when first
period equilibria are symmetric. Suppose that there are four service specialists on the second
period factor market. In this case, the businesses will advertise for factors that are specialized in

the service they need in the second period. So if they, in the first period, advertise one period
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contracts for factors that are specialized in the service they need in that period, their two-period
payoff will be (vs + 1)(1+0) - K(1)(1+0). Similarly, if there are four business specialists on the
second period factor market, contracts in both periods will specify business specialization and
have one period duration, giving the businesses two-period payoff (1+ vg)(1+d) - K(1)(1+4).
Finally, if there are no factors available, all businesses initially signed two-period contracts with
business specialists and will get two-period payoff (1+ vs)(1+9) - K(2).

If there are two service specialists and two business specialists or just two of one of these,
two of the businesses can do better by switching to the strategy employed by the others. So this
cannot happen in any equilibrium. If there are four double specialists, the businesses cannot get
dual specialization benefits in both periods but have to do with vs + 0 or 0 + vg in one of the
periods, presumably the second. But since 6 > Max{vs — 1, vg -1},this will give them total
payoffs below either (vs + 1)(1+0) — (1 + 6)K(1) or (1 + vs)(1+d) — (1 + 6)K(1). So this cannot
be efficient. Finally, if there are two double specialists, the businesses that are looking for second
period factors cannot do better than renewing the contract with their first period factors, giving
them at most vs + ve + dvs - (1 + 0)K(1) < (1 + ve)(1+0) — (1 + 6)K(1). So also this cannot be
efficient.

Suppose next that there are two double specialists and two service specialists and that the
double specialists worked for b: and bs in the first period. In this case, b; and bz will want to be
served by service specialists in the second period (preferring vs + 1 over 0 + vg) while bz and b4
will ask for the double specialists, getting vs + ve*. (As discussed above, this only happens if vg*
> 1.) The average business payoff in this equilibrium is vs + %2 + vg/2 + d(vs + %2 + vg*/2) - (1 +
0)K(1). This is more efficient than anything that can be achieved if the double specialists worked
for b and ba in the first period.

Consider finally the case in which the second period factor market consists of two double
specialists and two business specialists and assume that the double specialists worked for by and
bz in the first period. In this case b: and bz will want to be served by business specialists in the
second period (preferring 1 + vs~ over 0 + vg) while b, and bs will ask for the double specialists
(getting vs + vg*). The average business payoff in this equilibrium is vs/2 + % + vg + §(vs/2 + Y2
+ vg*) - (1 + §)K(1). Also this is more efficient than anything that can be achieved if the double

specialists worked for bz and b in the first period.

28



So depending on max{(vs + 1)(1+0) - K(1)(1+6), (I + ve)(1+5) — (1 + ) K(1), (I +
ve)(1+0) —K(2), vs + Y2+ vel2 + O(vs+ Yo + vg*/2) - (1 + 0)K(1), VsI2 + Y2+ Vs + d(vsl2 + Y2 +
ve*) - (1 + 0)K(1)}, the most efficient symmetric subgame perfect equilibrium is either the global
market, sequential contracting, a firm, the local market with a market factor, or the local market
with a contractor, and the latter two equilibria further require that vg* > 1.

It remains to be shown that none of the five regions described above are empty. We will just
show this with numerical examples. The global market isbestifvs =2, ve =1, 0 =1, K(2) =
2K(1), and vg* = 0. sequential contracting isbestif vs=1,ve =2, 6 = 1, K(2) = 2K(1), and vg*
=0.Thefirmisbestifvs=1,vs =2, ¢ = 1, K(2) = K(1), and vg* = 0. The local market with a
market factor is best if vs = 2, ve = 1, 0 = 1, K(2) = 2K(1), and vg* = 2. The local market with a
contractor is best if vs = 3/2,ve = 2, 6 = 1, K(2) = 2K(1), and vg* = 2.

QED

Proof of Lemma 2:

This is very similar to the local market equilibrium with two exceptions. First, if b1 and b
merge, f1 can doubly specialize in si, b1 and write just one contract (with the owner of the
merged business) in which he agrees to perform s; for either by or bz. Since the parties thus avoid
the second period contracting costs, the expected value created by any business or factor is 6K(1)
larger than in the corresponding local market. Second, f3 can now also write an
ownership/employment contract (with the owner of the merged business) in which he agrees to
perform either s, or s4 for either by or bz. Contrary to what is the case in the local market with a
contractor, this contract does not prevent it, or its doubly specialized peer, from shifting from one
business to the other. Since this carry contracting costs K(S), versus (1 + 6)K(1) in the otherwise
identical diversified firm with a contractor, either equilibrium may be more efficient than the
other.

QED

Proof of Corollary 1:

Without the correlated needs, doubly specialized factors in diversified firms make vs + vg + dvs”
—K(1)(Z + o). This is less than the payoff from sequential contracting (1 + vg)(1 + 9) - K(1)(1 +

0) since Max{vs - 1, vg -1} <¢. If too little factor capital transfers between neighbors in the

29



sense that vg* < 1, the second period payoff with doubly specialized factors in diversified Firms,
o(vs + vg*), is less than the J(vs + 1) that would be achieved with fs. Since this therefore will be
more efficient and fs’s alternative is to make 0O, the diversified Firm can pay the originally hired

factor to dissolve the contract. Knowing this, f1 (f2) will not doubly specialize unless vg* > 1.

QED
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