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Abstract
We model contracting for joint production between workers and shareholders when investment
in knowledge is non-verifiable, and the resulting specific human capital embedded in the
workers is non-tradable. The model provides sufficient conditions for workers’ becoming
stakeholders of the firm, and conditions under which it is in the interest of shareholders to
empower workers and/or increase their employability as a way to motivate workers’ investment
in knowledge. Problems of implementation of bilateral and trilateral governance mechanisms
for the knowledge-intensive firm, which substitute for the hierarchical, shareholder-oriented
mechanism of the physical capital-intensive firm, are highlighted.
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1.-Introduction.

Critics of the dominant, shareholder oriented, model of corporate governance often justify the
need for change because public corporations have gone too far, in terms of unethical conduct, in
their profit maximizing behavior. Others justify the need for change from efficiency reasons: the
shareholders oriented model of corporate governance was useful when the priority was the
efficient accumulation of physical resources, but modern capitalism increasingly depends on
knowledge and related resources and the governance of the modern firm has to be adapted to
this new reality (Rajan and Zingales,2000, Zingales,2000) 1 . The complexities around
generating, transferring and valuing knowledge based assets are well known (Arrow, 1962,
Teece, 1987). Previous research also gives reasons why the organization (Kogut and Zander,
1996, Grant, 1996) and governance (Grandori, 2004, Osterloh and Frey, 2006) of knowledge
based firms must be different from those of firms which use physical assets. However the
details on the origin and nature of the complexities posed by knowledge based assets, compared
with those of physical ones, have not been worked out, neither there are papers investigating the
implications of workers’ versus shareholders’ finance of the investment in knowledge.
Our paper describes and models a contracting situation between workers and shareholders who
must take the following decisions: i) who finances the investment in knowledge and physical
assets for production? ii) how much to invest in each asset depending on who finances it? iii)
how services from human capital embodied in workers and from physical assets are combined
to produce output that will be sold in a (imperfectly) competitive market? The received theory
of the firm explains that efficient risk allocation (Wilson, 1968, Hart and Holmstrom, 1987)
requires that shareholders finance long lasting risky investment because they can better diversify
their wealth and returns than workers of the firm can do. Moreover, Williamson (1979, 1985),
Klein, Crawford and Alchian (1978) propose single ownership of firm specific assets as a way
to protect from hold up and make efficient investment decisions when contracts between
independent buyer and supplier would have to be necessarily incomplete. If production requires
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services from physical capital and services from knowledge based human capital it makes
economic sense, in terms of efficient risk sharing, that shareholders finance both, physical and
knowledge based assets. The other two relevant possibilities are that workers finance all the
assets and that shareholders finance the investment in physical capital and workers finance the
investment in knowledge.
The vertical integration solution where shareholders finance all the assets faces a unique
complication from the fact that shareholders can not “own” the workers and therefore they are
unable to prevent workers from leaving the firm taking with them the incorporated human
capital, as they can as owners of material assets. The other single ownership solution where
workers finance all the assets will face the limitations imposed by wealth constraints, risk
aversion and imperfect financial markets. The third possibility, where workers finance
investment in knowledge and shareholders finance the investment in non human capital, is
complicated because the amount invested in knowledge can be non-verifiable information and
because future transactions between well intentioned parties involving services from human
capital resulting from such investment are problematic because knowledge is tacit and too costly
to “codify” in a comprehensible way. Contracts between workers and shareholders will have to
be necessarily incomplete so the risk of hold up can only be prevented by choosing to invest in
knowledge that transforms in general human capital. Specificity in human capital may be
determined by productive and/ or competitive conditions so the collaboration between workers
and shareholders involves specific assets and to be governed by incomplete contracts.
With the exception of workers’ single ownership, incomplete contracts lead towards bargaining
between the collaborating parties to decide how to allocate the existing resources in future
transactions and collect the respective share of the quasi rents. The solution of the contracting
problem will be affected by the respective bargaining power and outside opportunities if the
collaboration brake down. Future rents for today’s investment decisions will depend on two key
parameters, bargaining power and employability of human capital (non human capital is
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There are also those who believe that no major change is needed in the actual model of the capitalist
firm and corporate governance, Holmstrom and Kaplan (2003).
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assumed to be general). Investment decisions and wealth creation will then depend on these two
parameters and also on the financing decision.
We find that workers’ single ownership is the trivial first best solution under unlimited wealth
and perfect financial markets. When these conditions do not apply, the two other two alternative
solutions, namely that shareholders finance all the assets or that workers finance the initial
investment in knowledge while shareholders finance the other assets, are both second best
solutions. From a total wealth maximizing perspective workers’ (shareholders) finance is
preferred when workers’ bargaining power is higher (lower) and when human capital is more
general (specific). Next, the paper examines the conditions under which shareholders would be
willing to give workers more bargaining power if they could, or the conditions for shareholders
implementing practices that increase the employability of workers, as a way to increase the
incentives to invest in knowledge when the workers finance this investment. The two
shareholders’ initiatives are shown to be partially effective for the purpose of increasing
investment in knowledge and total welfare, but their relative effectiveness differs depending on
other conditions. For example, employability is more effective than increasing bargaining power
when the competitiveness of the firm in the product market is not affected, but not so much
when one assumes, realistically, that employability of workers will reduce the competitive
advantage of the firm.
The content of the paper is related to the literature on the economics of human capital. Becker,
(1975) and Hashimoto (1981) consider the investment decision in firm’s specific human capital,
but they assume that investment is contractible and therefore solutions such that workers and
shareholders share the cost of the investment are feasible to implement. Hall and Lazear (1984)
look at how firm specific human capital affects workers’ turnover but do not model the
investment decision. Malcomson (1997) revises the literature on investment and hold up in
labor markets; the literature assumes that the firm owns the services from the specific
investment so if negotiation brakes down employers deploy such investment in outside
investment alternatives. In this paper we assume that are the workers who always appropriate
the human capital services from knowledge investments, even when they do not finance them.
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More importantly, none of these papers explore the decision on who should finance the
investment in knowledge, the workers or the shareholders, neither do they model the policy
decisions on sharing quasi-rents and choosing the governance mechanism. 2 The Property Rights
Theory of the Firm (see Hart (1995, chapters 2, 3 and 4 for a review) has investigated the
incentives to invest in non contractible firm specific human capital buy both customers and
suppliers in the context of vertical separation versus vertical integration decisions. The
application of this framework to our contracting problem (where only suppliers make firm
specific investment decisions) would anticipate the trivial first best optimal solution that
workers should own all the assets of the firms. However this literature does not address either
the policy and/or financing decisions. One limitation of our approach is that we can not explore
the incentive effects for workers that finance the investment in human capital of contractual
solutions such as up-or-out (Waldman, 1990) or promoting the highly able workers to higher
hierarchical positions (Pendergast, 1993) since the model dos not contemplate different job
positions.
The theoretical results of the paper provide some guidance on the public debate around good
corporate governance and the possible reform of the dominant shareholders oriented model in
favor of a stakeholders oriented one (Tirole,2001, Blair and Stout,2001). Our results identify
productive conditions that support the economic rational of governance models different from
the shareholders oriented one and provides a general framework to investigate the welfare
implications of governance choices. In this respect we explicitly examine the proposal of Blair
and Stout (2001) on converting corporate boards in boards of trustees and the proposal by
Osterloh and Frey (2006) to nominate representatives of knowledge workers as board members.
The rest of the paper is organized as follows. Section 2 presents an overview of the economic
thinking on contracting for labor services in the firm. Section 3 contains the formal model and
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Other somehow related papers are Aoki (1990), Pagano and Volpin (2005) who model coalition
formation between managers and workers to dispute shareholders rents but in a model of complete
contracting and no distinction between general or specific human capital. Baker et al (2002) model the
firms’ boundary decisions applying relational contract theory combined with asset specificity and
incomplete contracts. These papers do not examine the finance and policy decisions.
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the main theoretical results. Section 4 studies the interest of shareholders in increasing the
bargaining power of workers, when the latter finance the investment in human capital, and in
altering the specificity of human capital. Section 5 examines different proposals on corporate
governance systems, in light of the theoretical results of the paper. The conclusions summarize
the main findings and refer to some extensions of the model.

2.-Contracting problems and the theory of the firm.
Contracting between providers of labor services and providers of capital services lies at the
core of production of goods and services. Capital services are most often supplied from long
lived invested assets owned by the firm, while labor services are provided by hired skilled
workers. Under the legal form of the corporation shareholders, or managers on whom they
delegate, decide on the use of the assets of the firm and on the conditions under which workers
will have access to them. Shareholders decide initially on how much to invest in the firm and in
what kind of assets such investment should be placed. Services from invested assets will be
deployed over time along the economic life of the asset, so shareholders, at the time of the
investment decision will take into account present and future transactions affecting capital
services.
There are two cases where the time delay between the moment when the investment is made and
when the assets will be used are not relevant for the investment decision. One is the situation
when all future circumstances around the foreseeable transactions can be easily anticipated at
the time of the invested and costlessly contemplated in a legally enforceable complete contract.
The other occurs when assets are general so their economic value is similar in the use that
initially motivates the investment than in any alternative one. In other circumstances that, either
contracts have to be necessarily incomplete, or assets are specific to the use that originates them,
the investment decision can be affected by decisions made by the other transacting parties and,
from that, the investor will not be indifferent on who owns other complementary assets used in
production. In fact, Transaction Cost Theory (Williamson, 1979, 1985, Klein et al, 1978, Teece,
1987) predicts single ownership of closely complementary assets to prevent ex post
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opportunism, which is possible because the contract is incomplete, and avoid hold up, because
exit from the relationship implies a low outside value for the asset.
Later on the Theory of Property Rights (Grossman and Hart, 1986, Hart and Moore, 1990, Hart,
1995, Rajan and Zingales, 1998) raises the concern about the implications of single ownership
of non-human capital assets, for the incentives to invest in firm specific human capital. Hart
(1995, chapter 3) documents the costs of vertical integration (single ownership) decisions in
terms of lower incentives to ex ante invest in human capital by workers who are deprived of
control over complementary non human capital. The theory predicts that if firm specific human
capital is present in only one side of the transaction (for example in the buying or in the selling
firm) then workers who invest in such capital should be the single owners of all complementary
non human assets. However when firm specific human capital is present in both sides of the
transaction (buyer and seller), since slavery is excluded and people who are endowed with such
capital are not transferable, then the decision on how to allocate ownership rights of non human
capital must be analyzed case by case.
Implicitly, the theory assumes absence of financial constraints and risk neutrality of those who
put their personal wealth into productive investments. Under limited wealth and risky returns
from investments, shared ownership (and shared economic risks) among many investors has
well-known advantages over single ownership of human and non-human capital, even under
well-functioning financial markets. To have financial investors (shareholders) as residual
claimants financing tangible and intangible assets, while risk-averse workers receive a fixed
salary, is viewed as an efficient way to allocate economic risks (Wilson, 1969, Hart and
Holmstrom, 1987). Therefore, even in cases where firm specific human capital occurs in only
one side of the transaction, the single finance and ownership of all, human and non-human,
assets by workers must weight the negative welfare effects of no risk diversification by workers.
In this paper we consider that there are many economically relevant situations where the
solution of workers financing investment in firm specific capital and hiring or owing non human
capital, is not feasible; shareholders who finance the investments are needed for accumulation of
productive capital. Secondly, the human capital is non tradable (non- slavery assumption) and
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therefore shareholders can not own the human capital resulting from investment in knowledge
so the use of human capital is always determined by the will of the workers. Finally, when
investment is in knowledge related assets the contracting complexities, pointed out by Arrow
(1962) and many others, prevent using complete contracts to protect the interests of workers and
shareholders when they finance and decide on the amount of the respective investments.
Incomplete contracts will include a governance system, which sets how decisions will be made
under circumstances not contemplated in the contract. There are three main alternatives,
hierarchical, bilateral and trilateral governance, proposed in the literature (Kreps, 1997).
Hierarchical governance means that residual decision rights are all allocated to one of the
contracting parties, for example, the entrepreneur in the traditional capitalist firm 3 . In bilateral
governance, decision rights are shared among transacting parties (for example German codetermination). In trilateral governance, residual decision rights are allocated to a third party
external to the transaction. The shareholders oriented governance system for today’s
corporations belongs to the class of hierarchical governance where shareholders hold the
decision rights on any thing not pre-contracted.
The model presented in section two contemplates contracting between workers and shareholders
under the assumption of hierarchical governance where shareholders (or managers appointed by
them) will decide on the use in production of services drawn from an existing stock of physical
and human capital. However decision rights are limited because, even when they finance the
investment in knowledge, shareholders can not prevent workers from leaving the firm. Second,
the problem contemplates an exogenously given bargaining power of workers that affects the
allocation of ex post cash flows. Section four will make the bargaining parameter endogenous,
while section five explores the implications from implementing the other two governance forms.
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Simon (1951) is the first to formalize the employment relation as an incomplete contract, in which the
employee sells his services to the employer who will observe the contingencies of the job as they appear,
and will determine the appropriate task assignment for each worker. The efficiency of the relationship is
determined by a trade-off between the flexibility of adjustment to contingencies as they arise, and the
disutility of the worker arising from the uncertainty at the start of the relationship concerning the more or
less attractive job to perform.
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3. - Contracting with specific human capital.
3.1.Description of the contracting problem.We describe a production and exchange situation summarized in Figure 1. Production involves
physical capital, K, and human capital, H, and two agents identified as workers and
shareholders. Workers are embedded in the human capital and, since they cannot be bought or
sold, ownership of human capital is non-tradable. Physical capital can be traded. Investment in
knowledge that will become human capital is non-verifiable; thus, explicit and legally
enforceable contracts in this variable are not feasible. The assets have a long productive life and
the complete contract at the start of the relationship would require foresight of future
contingencies

in a way that is unrealistic. Therefore, contracts will – necessarily - be

incomplete.

Time 0

Time 1

Time 2

Time 3

-----------------------------------------------------------------------------------------------------------------------------Parties decide who
Decisions on the amount
Parties agree on the Market competition
finances the investment
invested in physical
terms of the
allocates wealth
in knowledge and in
capital and knowledge
transaction (resource created between
physical capital
allocation and rent
consumers and
sharing between
producers.
workers and
shareholders)

Figure 1.- Timing of contracting and investment decisions

At time 0 a decision is made on who will finance the investment, workers or shareholders.
There are several alternatives: workers finance both assets, human and physical; shareholders
finance all assets; workers finance human capital while shareholders finance physical capital. At
time 1, actual decisions on the amount invested are made. At time 2, the parties bargain on the
conditions of exchange, subject to the capital and labor services available from previous
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decisions 4 . Bargaining will proceed on the assumption that, in the event of no agreement, each
party can leave the collaboration and collect the value of the respective assets in outside
alternatives. This situation is equivalent to that where external labor markets are competitive
and in order to retain workers firms have to pay at least as much as the best outside offer.
In the basic formulation of the model we assume that physical assets are of general use while
human capital can have different degrees of specificity. If an asset is general it means that the
asset holder can cash outside the current transaction the amount invested at t=0. For physical
assets, being general means that if amount invested is K then the outside value of the asset is
also K. If human capital has specificity 1-λ, between 0 and 1, it means that the human capital
services resulting from an investment in knowledge equal to H have a current outside value of

λH. The outside value of human capital resulting from investments in knowledge increases with
λ so this parameter gives a measure of employability of existing human capital. When parameter
λ=0, the outside value of the asset is also 0 (null employability) while if λ=1 then existing
human capital has full employability..
Decisions at time 0 and 1 will take into account what will happen in the future, times 2 and 3,
when parties determine the terms of trade. To do so, transacting parties will evaluate the net
benefits of the alternatives they face. We define by U=F(K,H) the output of the transaction if
physical and human capital are combined in the production process. F( ) is an increasing and
concave production function, and the two assets are complementary, F’’K,H>0. U expresses the
utility from consumption, valued in euros, of willingness to pay for the product. The amount
actually paid for the product, its price, will be determined by competitive conditions in t=3.
To solve the contracting problem, we proceed by backward induction. Thus, we first solve for
competition in the product market, t=3.
3.2.-Competition and price
At time 3 there are two firms competing in the market so potential buyers have two alternatives
to choose from. We identify the alternative to our reference firm as firm “b”. The amounts of
4

Efficient and effective production requires that workers have the right human capital, capabilities for the
job they are assigned, and that they provide the effort required to apply these capabilities. We focus on
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physical and human capital have been previously determined to values K* and H*, respectively.
Consumers’ willingness to pay for each product are U*= F(K*,H*) and Ub respectively. On the
other hand, marginal opportunity costs of production are C* and Cb. The difference between
value and opportunity costs determines the wealth created by the firm. It is assumed that the
reference firm creates more wealth than firm “b”:
W = F(K*,H*) – C* > Wb= Ub – Cb

This assumption may be justified in that the reference firm employs firm’s specific human
capital. Specificity limits imitation and replication by rival firms and helps to sustain the
competitive advantage. In general it makes economic sense to assume that wealth created by
competing firms is an increasing function of the employability parameter λ, Wb(λ) increasing
with λ, so that full employability implies that the two firms create the same amount of wealth
and the competitive advantage is lost, Wb(1)=W. To simplify the notation we write Wb or Wb(λ)
indistinctly.
Buyers will choose the product that gives them a higher consumer surplus (value minus the
price they pay). Price is the competition variable firms have to attract buyers. Let P be the price
charged by our reference firm and Pb that of firm b. In the equilibrium solution, buyers are
indifferent to the offers of the two firms, and no firm has an incentive to change the price
(profit-maximizing Bertrand equilibrium). In the equilibrium solution,
F(K*,H*) – P* = Ub – Pb* = Ub - Cb
That is, firm “b” sets a price equal to its opportunity cost and the reference firm sets a price that
makes consumers indifferent to the two alternatives.
The revenues collected by the reference firm are equal to,
P* = F(K*,H*) – (Ub -Cb ) = F(K*,H*) – Wb
Where Wb = Ub -Cb is the wealth created by firm “b”. Therefore, the economic rent of the firm
is R* = P* – C* = F(K*,H*) – C* – Wb = W* – Wb , while consumers obtain a surplus of CS*

the first problem, of human capital accumulation, and ignore the additional problem of motivating effort.
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=F(K*,H*) – P* = Wb . The total wealth created is R* + CS* = W*. The equilibrium solution is
summarized in the following proposition 5 .

Proposition 1.- In the (Bertrand) competitive equilibrium solution, the reference firm earns a
rent equal to the wealth created, over and above the wealth of the competing firm, R* = W* –
Wb; consumers earn a surplus equal to the wealth created by the second most competitive firm
in the market, CS*=Wb; all other firms earn a rent equal to zero
3.3.- Resource allocation and bargaining between shareholders and workers at time 2
At time 2, shareholders and workers are endowed with physical and human capital resulting
from investment decisions in time t=1. They have to decide how to allocate these resources,
taking into account the revenues provided by the competitive process and the opportunity costs
of the assets. As just shown, for given values of physical and human capital K* and H*,
revenues of the reference firm are given by P*=F(K*,H*)-Wb . On the other hand, at t=2 the
opportunity cost of production is equal to C=K*+λH*, since the outside value of human capital
is determined by its degree of employability.
The allocation of physical and human capital at t=2 takes place in a bargaining environment that
leads to the “Nash bargaining solution”. This solution implies that the amount of resources used
in production will maximize revenue minus opportunity costs (quasi-rents) and that resulting
quasi- rents will be shared by the bargaining parties according to their respective bargaining
power. That is, the values of K and H used in production are those that solve the problem,

Max P* –C = F(K,H)-Wb-C=F(K,H)-K-λH-Wb
K≤K*, H≤H*

5

This is a Bertrand competitive solution of the value-based cooperative game, formulated by
Branderberger and Stuart (1996). The solution is the same as that given in the original paper, but is
obtained from a straightforward competition model that departs from cooperative game theory approaches
to the problem. The model implicitly assumes that separate collaboration between customer and
shareholder, and customer and worker, will generate output of value equal to zero.
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The optimal solution is K=K* and H=H* 6 . Then, each party receives a pay-off equal to the payoff in the outside option, plus a share of the optimal quasi-rent that varies with their bargaining
power. If collaboration breaks down in t=2, workers will get away with human capital of value

λH*, independently of whether or not they finance the investment, since shareholders cannot
claim property rights over the workers. Once the investment is made, λH* is also the
opportunity cost of the human capital in the current allocation. Shareholders claim ownership of
physical assets and the outside value of the investment is K* (since we assume physical assets
are general). Therefore, the Nash equilibrium pay-offs are given by,
GB(K*, H*) = K* + (1-α) (F(K*,H*) – K* – λH*-Wb)
GS(K*,H*) = λH* + α ( F(K*,H*) – K* – λH*-Wb)
For shareholders and workers respectively.
3.4.- Investment decisions at t=1
The investment decision at t=1 will maximize net pay-off, the gross determined at t=2 minus the
cost of the investment. The later will in turn depend on who finances the investment.

a) Workers are the single owners of all the assets, both physical and human capital. Single
ownership avoids bargaining and the owner, workers in this case, collects all revenues, P*.
Therefore, assuming an interest rate of zero, discount factor of one, the net income of workers at
t=1 will be,
R* = F(K*,H*) -Wb – K* – H*
The optimal, rent-maximizing values of physical and human capital will satisfy the respective
first order conditions of marginal productivity, F’H , F’K , equal to marginal cost of production
(in this case 1 for the two resources by assumption). This is also the total welfare maximizing
solution, confirming that single ownership of physical and human capital, if feasible, assures
socially efficient investment decisions in physical capital and knowledge. Professional
Recall that Wb is a constant and that λ is a parameter between zero and one. Under first best decision on
K and H at time 1, the values of K* and H* would be determined by the first order conditions F’K=1 and
F’H=1. On the other hand, the first order conditions of the problem in time 2, ignoring the resource
6
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partnerships and workers cooperatives, where labor “hires” capital would be examples of legal
forms of firms where partners and workers, respectively, are single owners of all assets of the
firm. The relevance of exploring other financing and ownership alternatives comes from the
possibility that workers financial constraints make necessary the involvement of external
shareholders to finance the investment (we ignore here other collective action problems that
may create inefficiencies in these types of firms as discussed in Jensen and Meckling (1979) and
Hansmann (1996)).

b) Shareholders finance both investments. Shareholders will own the physical assets and will
decide how and where to use them, but they cannot properly own the human capital. In making
the decision at time 1, shareholders take this restriction into account that will affect the solution
to the bargaining problem at time 2. Remember that the contract between workers and
shareholder at t=1 is incomplete, which means that the terms of the exchange will be under
dispute in the future.
From the bargaining solution at t=2 obtained above, the net profit at t=1 of shareholders that
finance both physical and human, capital is given by,
B(K*,H*) = GB(K*,H*) – K* – H* = (1-α) (F(K*,H*) – K* – λH*-Wb) – H*
Shareholders will choose values of K* and H* that satisfy the first order conditions,
F’K = 1

(1)

F’H = (1+(1-α)λ)/(1-α)

(2)

Proposition 2.- Shareholders’ finance of both physical and knowledge capital imply underinvestment in the two forms of capital and lower total welfare, compared with first best results,
except in the particular cases of α = λ = 0.

Equation (1) indicates that shareholders invest, in physical assets, an amount for which marginal
productivity is equal to marginal cost of 1; this is a first best optimal condition. The result of
availability constraints, are F’K=1 and F’H=λ. Since λ is less or equal to one, the constraint will always
be binding and therefore the optimal solutions are K* and H*.
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under-investment in human capital, relative to the first best value, comes from (2) and the fact
that the effective marginal cost of human capital for the shareholder is λ+(1/(1-α)), greater than
1 for general values of λ and α ,and from F’H being a decreasing function in H. When physical
and human capital are complements in the production function, the marginal productivity of
physical capital increases with the amount of human capital invested and therefore underinvestment in human capital implies under-investment in physical capital too.
The right hand side of (2) will be equal to 1, that is it will be equal to the marginal production
cost of H, only if α = λ = 0: that is, when shareholders hold all bargaining power and human
capital is fully specific. Zero bargaining power of workers is not sufficient to protect the value
of the investment, since shareholders cannot claim property of the investment in knowledge
underlying workers’ human capital, nor can they prevent workers from leaving the firm to
collect the outside value of such capital. Only when this outside value is also equal to zero will
the effective marginal cost of H be equal to 1 for the shareholder, and the first best solution will
be achieved.

c) Workers finance the investment in human capital and shareholders invest in physical
capital. It is straightforward to see that the decision on physical investment is the same as in b)
so we shall focus on the human capital decision.
The workers’ pay-off at time 2 is the same as when shareholders finance the investment,
GS(K*,H*) = λH* + α ( F(K*,H*) – K* – λH*-Wb). Their net pay-off at time 1, when the
investment decision is made, takes into account that workers finance the investment in human
capital, that is,
S(K*,H*) = λH* + α ( F(K*,H*) – K* – λH*-Wb) – H*
The first order condition with respect to H* is given by,
F’H = (1- (1-α)λ)/α

(3)

Proposition 3. – The solution where workers finance investment in knowledge and shareholders
finance investment in physical capital implies under-investment in the two forms of capital and

15

lower welfare, compared with first best results, except for values of the parameters, α = 1 or λ
=1.
The under-investment result comes from the effective marginal cost of H being greater than 1
for values of α or λ lower than 1. It is easily seen that the effective marginal cost of human
capital is equal to 1 when either α = 1 or λ =1. Even though (1) continues to hold, underinvestment in K is explained by complementarities with H. When workers finance the human
capital and decide how much to invest in knowledge, the first best investment decision requires
only one of the two conditions to be satisfied: either workers have all the bargaining power and
collect all the extraordinary profits from the transaction, or human capital is fully general and its
outside value assures at least a competitive return for the investment. Again, in the latter case, to
invest in general human capital implies that, at time 2, the resource allocation decisions are
made under similar conditions as at time 1, since the opportunity cost of human capital is now H
before and after the investment is made.

3.5.- The financing decision
The criterion to determine who will finance the investment in knowledge at t=0 is total welfare
maximization. That is, the investment will be financed by the party whose decision implies the
creation of higher total wealth.

Proposition 4. - Wealth created is maximized if workers finance the investment in knowledge
when α≥αc= (1-λ)/(2-λ) and shareholders finance the investment otherwise.
To prove this result, notice that from concavity of F( ) on H, total wealth increases with higher
values of H* as long as H*< H** (first best). Equation (1) gives the marginal productivity equal
to marginal cost condition for physical capital, the same for all finance-investment alternatives.
The left hand side of equations (2) and (3) gives the marginal productivity of human capital
under shareholders finance, and under workers finance. Since marginal productivity has the
same functional form in the two cases, we concentrate on the comparison in effective marginal
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costs of human capital: To maximize wealth created is equivalent to choosing the financeinvestment alternative that gives the minimum effective marginal costs. Therefore, from (2) and
(3) the effective marginal cost of human capital is lower under worker finance than under
shareholder finance if
(1 -(1-α)λ)/α ≤ (1+(1-α)λ)/(1-α)

(4)

Arranging the terms of the inequality, we find that (4) is equivalent to α≥ (1-λ)/(2-λ). The rest
of the proposition follows immediately.
For a given value of the employability parameter λ wealth created is higher if workers
(shareholders) finance the investment in knowledge when their bargaining power α (1-α) is
relatively high. For a given bargaining power wealth created is higher if workers (shareholders)
finance investment in knowledge when employability is relatively high (low). Figure 2 shows
the combinations of the two parameters that determine the optimal financing decision. Since the
minimum value of λ is 0, i.e. human capital fully specific, the maximum value of the bargaining
parameter α for which it is desirable that shareholders finance human capital is ½; for values of
bargaining power of workers higher than ½, wealth maximization will always recommend that
workers finance the investment in knowledge. When shareholders finance all investments it is
never second best optimal that workers have more power than shareholders, which makes
economic sense since otherwise it would mean that those who pay for all the assets are in a
weaker position than those that do not pay anything. On the other hand in situations where
workers are the most powerful party in the transaction then it makes economic sense that they
pay for the investment in knowledge.
It can be shown that when condition (4) is satisfied and workers finance the investment in
knowledge their net pay-off is higher than the pay-off (profits) of shareholders if they had
financed the investment. When condition (4) is reversed and shareholders finance the
investment their profits are higher than the pay-off of workers if they had financed the
investment. Therefore, a decentralized rule saying that the party who finances the investment in
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knowledge is the one who obtains higher net pay-off from the decision will implement the
second best welfare condition given by equation (4) 7 .

α
1
Higher welfare with
worker finance

1/2

Higher welfare
with shareholders
finance

1

λ

Figure 2.- Combinations of parameter that determine the second best optimal
investment decisions on knowledge from the condition
α≥ (1 - λ)/(2-λ)
4.- Organizational and strategic choices
4.1.-The shareholders incentives to share power with workers
Workers’ bargaining power can be given by factors external to the contracting parties; for
example, the existence of organized trade unions, legal impositions on workers’ representation
in the governance bodies of firms, as happens with German co-determination laws, etc. Or it can
be agreed by the parties as a way to improve wealth created. In this section, we explore the
enlightened self-interest of shareholders to empower workers with higher bargaining power.

Proposition 5.- When shareholder finance the investment in knowledge, the profit maximizing
value of the empowerment parameter is zero. If workers finance the investment, shareholders

7

To make sure that the decentralized solution works it must be true that when welfare maximization
recommends that workers (shareholders) finance the investment in knowledge, shareholders (workers)
earn higher profits under workers (shareholders) finance than the profits earned if they would finance the
investment. We restrict the analysis of the paper to situations where these conditions hold, to keep its
length within reasonable limits. The decentralized decision rule would be incentive compatible if parties
could engage in side payments at t=0.
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prefer nil empowerment of workers if human capital is general, and positive empowerment if
human capital is specific.
Proof.- It is clear from (2) that, when they finance the investment, shareholders will never want
to increase workers’ bargaining power. But when workers finance the investment, shareholders
weight the positive effect of empowerment on the incentive to invest, with the negative effect on
the profit they get from the bargaining solution. Formally, the shareholders’ problem is as
follows.
Max B(K,H) = GB(K,H) – K = (1-α) (F(K,H) – K – λH-Wb)

α
Subject to

Max B(K,H) = (1-α) (F(K,H) – K – λH-Wb)
K

(P1)

Max S(K,H) = λH + α ( F(K,H) – K – λH-Wb) – H
H
Let K* ((α,λ), H*(α,λ) be the values of K and H that solve the first order conditions on K and
H. Substituting in the objective function, the first order interior conditions with respect to α are,
(1-α)(F’H - λ) H’α = F(K*,H*) –K*- λH* -Wb
From the first order conditions of optimal K and H it happens that F’K=1 (equation (1)) and F’H
=λ+ (1-λ)/α (equation (3)). Performing comparative static analysis in the first order conditions
gives H’α = ((1-λ)/α2)(-F’’K/(F’’HF’’K-(F’’KH)2 )), where F’’HF’’K-(F’’KH)2 >0 from the
condition that the pay- off function is strictly concave (interior solution). Substituting in the
previous equation, the value of α, preferred by the shareholders, satisfies the condition,
(1-α)(1-λ)2/α3= - ((F’’HF’’K-(F’’KH)2 ))/F’’K)(F(K,H*)- K*-λH*-Wb)

(5)

The right-hand side is positive (remember that F( ) is concave and (F’’HF’’K-(F’’KH)2 ) >0) for
positive values of H* so the left-hand side has also to be positive. A necessary condition for H*
positive when λ<1 (equation (3)) is α>0. Therefore, shareholders will choose a positive value
of the bargaining power parameter, but lower than 1 because for α=1 the left-hand side of (5)
would be equal to zero. For λ=1, the left-hand side of (5) is zero and the corner solution in this
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case is α=0. If human resources are fully general, it is in the interest of the shareholder to
minimize the bargaining power of workers.
We have implicitly assumed that the socially optimal condition determining that workers
finance the investment is satisfied, α≥ (1-λ)/(2-λ). To verify this condition in general is quite
complex, and we check if shareholders choose a value of α within the set of socially optimal
values with an example that assumes a Cobb- Douglas production function, U=27K1/3H1/3.
Solving for the optimal values of K and H, and substituting in the objective function, the
shareholders’ pay off is equal to (assuming WB= 0 with no loss of generality),
B

B(α,λ) = α(1-α)(2(1-λ)+αλ)/(1-λ+αλ)2

(6)

When λ=1, B(α,λ) = 1- α and the profit maximizing solution is α*=0. On the other hand, when

λ=0, B(α,λ) = 2α(1- α) and the profit maximizing value of the bargaining parameter is α*=1/2.
These solutions are consistent with the general results obtained above. The first order conditions
of the profit maximizing problem give a cubic function of α , the decision variable, with two
imaginary and one real solutions. From the latter, we can numerically solve for the optimal
value of α as a function of λ.. Figure 3 represents the numerical solution. We also plot the value
of the bargaining parameter associated with the condition of indifference between workers or
shareholders finance, αc= (1 - λ)/(2-λ).
The observation of the figure reveals that the empowerment of workers that maximizes
shareholders’ profits satisfies the (second best) welfare maximizing condition α*>αc. Secondly,
the level of empowerment preferred by shareholders, when workers finance the investment in
knowledge, is decreasing with λ, the extent to which human capital is general: when workers
finance the investment preferred by shareholders, profit maximizing, empowerment of workers
increases with human capital specificity. Therefore, conditions exist under which shareholders
choose a profit maximizing empowerment of workers above the minimum one required to
satisfy the second best condition that workers should finance the investment in human capital 8 .
8

Shareholders may face a limit on the empowerment of workers when empowerment correlates with
profits and risk sharing and workers are risk-averse. Risk aversion may make workers refuse the
empowerment offered by shareholders with the intention of providing incentives for their investment and
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4.2. -Shareholders’ interest in workers employability
Shareholders also have preferences for the values of λ, the parameter that determines the
employability of human capital. The preferred value of λ for the shareholders will be that which
solves a problem analogous to (P1), but now the decision variable is λ instead of α.

If

shareholders finance the investment in knowledge, it is clear from (2) that their preferred choice
of profit maximization is to minimize employability and choose a value of the parameter equal
to zero. However, under workers’ finance, shareholders may have an interest in increasing
workers employability up to a certain point, since their profits increase as workers’ investment
in human capital increases. We skip the details and formulate the proposition that summarizes
the main findings, which will be corroborated with the illustrative example. For the moment we
assume that Wb is independent on λ.

Proposition 6. – When shareholders finance the investment in knowledge, their preferred level
of workers’ employability is λ=0 (human capital fully specific). When workers finance the
investment, shareholders prefer positive but less than full employability, except for the
particular case when they hold all bargaining power, α=0, where they will choose λ=1.
Given the production function of the previous illustration solving (6) for the optimal λ given α
we obtain,

λ*= (2-3α)/(2-3α + α2)
First, notice that for all α, λ*= (2-3α)/(2-3α + α2) > (1-2α)/(1-α)=λm, where λm is the
minimum value of the employability parameter for which it is second best for workers’ finance.
Therefore, for any value of the bargaining power α, the shareholder always chooses a value of

financing the human capital. Workers may prefer to contract, up-front, a fixed salary w in exchange for
their collaboration. Given that compensation w can not be contingent on the value of human capital H by
assumption, when workers have to finance the investment in human capital they will rationally choose a
value of H = 0. To understand this solution, notice that the workers pay-off is w+ λH-H, which is
maximized at H=0 when λ<1. Any investment in human capital must be provided by the shareholders at
marginal cost 1+λ. Shareholders will see whether such investment is competitive, or not, given the
situation of other firms in the market.
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the employability parameter above that which results from the condition that workers should
finance the investment in human capital.

α

0,50

0,40

0,30

0,20

0,10

λ

0,00
0

0,2

0,4

0,6

0,8

1

Figure 3.- Optimal empowerment α*(λ), continuous line, and critical value of
workers’ bargaining power so that it is socially efficient for workers to finance the investment in
human capital, αc= (1 - λ)/(2-λ), dotted line.
When α=0, λ*=1; λ*>0 when α<2/3 and λ*=0 when α≥2/3. Shareholders choose positive
values of the employability parameter, up to relatively high values of the bargaining power of
workers. When α=1/2 then λ*=2/3 and α=0.38 implies λ*=0.856. These choices are not
symmetric with those resulting from choice of α given λ obtained before: α*=1/2 when λ=0
and α*=0.38 when λ=1/2.
It can be shown that, for this illustration, the shareholders pay-off is higher for the choices of
optimal λ given α than vice-versa. For example, for α*=0.38 and λ=1/2 the pay off is 0.589,
while for α=0.38 and λ*=0.856 the pay off is 0.657. In this illustration, shareholders will prefer
to choose the employability parameter for a given bargaining power, rather than choosing the
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bargaining power for a given employability. We do not know, however, if this is a general result
that can be extended to all functional forms or not 9 .
When we turn to the general case of Wb(λ) increasing with λ the conclusions are likely to
change. As employability increase so it does the wealth created by competing firms and for this
reason the competitive advantage of the reference firm is reduced. Shareholders (and workers)
will be concerned about this competitive effect of employability in making decisions that affect
such employability. The shareholders’ trade-off in the choice of the employability parameter is
straightforward from the solution to P(1) when Wb is substituted by Wb(λ). The first order
conditions will include the term -(1-α) W’b(λ)λ; this means that higher employability of human
capital implies a transfer of wealth created to customers since now competing firms are able to
offer products that are closer substitutes to those of the reference firm (its competitive advantage
is reduced for the benefit of customers). The benefits of employability in terms of higher
incentives for workers investing in knowledge must be weighted against the loss of quasi-rents
if higher employability also implies lower competitive advantage.

4.3. - Shareholders commitment by choice of the legal form of the firm
Blair and Stout (1999, 2005) explicitly claim that in production set ups where physical capital
provided by the shareholders and resources provided by other contracting parties are
complementary (team production) it may be in the interest of shareholders to commit the
physical capital (lock it into the firm) in order to stimulate the (specific) investment of the other
interested parties. Blair (2004) argues that, in the Anglo-Saxon legal environment, to choose the
public corporation as a legal form of the firm indicates that shareholders voluntarily commit to
restrict the discretional disposal of the assets of the firm to their private benefit. Those
shareholders who do not want to make the commitment, and prefer having more discretion in
disposing of the assets that legally belong to the firm, will choose other legal forms, different
from the public corporation. Asher, Mahoney and Mahoney (2005) and Grandori (2005) draw
9

In the particular case that shareholders can choose empowerment and employability, the profit
maximizing solution when workers finance the investment in human capital is no empowerment, α=0

23

important managerial implications from these proposals. However no formal prove of this
conjecture is provided.
The model assumes that physical capital is general and its outside value is always equal to
production cost of the capital. To commit the capital to the firm can be interpreted in terms of
shareholders voluntarily lower ex ante the outside value of the firm, that is to make physical
capital firm specific. Blair suggests to do so by choosing a particular legal form for the firm.
Consider the case where workers finance the investment in knowledge and shareholders finance
the physical capital. Let μ between 0 and 1 represent the specificity parameter of the physical
assets resulting from legal constraints at their disposal, decided by the shareholders. If μ = 1 this
will imply that shareholders can dispose of all the assets of the firm if collaboration breaks
down. If the break down occurs and μ = 0, then all the assets would be left in the firm. It can be
assumed that, in this case, the assets remaining will be shared among the rest of the interested
parties.
The effective cost for the shareholders of one unit of the assets they finance, in time 1, changes
from (1-α) in the initial model with no commitment, to ((1-α)+(1-μ)=2-μ-α) with commitment;
the case we initially solved is a special case of the new one with μ=1. To commit the physical
capital results in an increase in the cost of the input equal to (1-μ). Simple algebra shows that to
choose a value of μ < 1 implies lower profit maximizing investment in physical capital by
shareholders, and lower investment in knowledge by the workers, than that obtained with no
commitment. The total wealth created also decreases, compared to that obtained under
conditions of no commitment. Any private or social benefit of shareholders’ commitment, as
proposed by Blair and Stout, described, will have to do with other consequences.
For example, commitment is a tool that shareholders may use to increase the likelihood that the
workers’ participation constraint will be satisfied in case of uncertainty in the output. For
illustrative purposes, assume that there is an externally-determined probability p that the
collaboration will continue in time 2, and a probability of 1-p of termination. This uncertainty

and full employability, λ=1.
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lowers the workers expected rent from the human capital investment, which now is equal to
S1(K,H) = λH + pα ( F(K,H) – K – λH) – H, when μ=1. It could happen that the expected value
of compensation SN1(K,H) is either negative or implies a negative certainty equivalent when
workers are risk-averse, in such a way that workers would refuse to collaborate. If shareholders
would commit an amount μK of the investment in the benefit of the workers when collaboration
terminates, then workers’ expected rent will be 10 S1(K,H) + (1-μ) K .When μ <1 the expected
pay-off increases, as does the incentive of workers to collaborate. The legal form of the firm
converts the physical capital to collateral of human capital investments.

5.-Choice of the governance form
This section will explore the welfare implications of the choice of the governance form in the
contracting problem presented in the previous sections. The exposition will compare existing or
proposed governance forms that match with hierarchical, bilateral and trilateral governance
models.
Hierarchical governance implies that residual decision rights to close incomplete contracts will
be allocated to one of the parties participating in the transaction; in our case either to workers or
to shareholders. It is straightforward from the previous exposition that if those who finance the
investment hold strong ownership rights (so that the party that finance the investment can
prevent others from making decisions on the asset) and strong cash flow rights (full
appropriation of ex post cash flows) then the allocation of decision rights to workers or
shareholders makes no difference in inducing first best welfare maximizing investment
decisions on firm specific assets. On the other hand, if shareholders have weak ownership rights
(they can not prevent workers to leave the firm and take with them the human capital acquired
from investment in knowledge financed by shareholders) and weak cash flow rights (so workers

10

If external risk of termination can be separated from termination forced by the workers in the
bargaining process, then expected workers compensation under commitment would be SN1(K,H) + p(1-μ)
K, assuming that shareholders give μK to workers only if termination occurs due to external causes.
Shareholders would receive B1 = (1-p(1-μ))K + p(1-α) ( F(K,H) – K – λH) – K. The increment in
effective cost of investment for shareholders will be (1-p)(1-μ), and investment will increase, as will
welfare and profits.
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have bargaining power and capture a fraction of the firm’s quasi rents) then shareholder’ finance
of the investment in knowledge will induce sub optimal investment decisions in knowledge and
in related complementary assets. Workers hierarchical governance, such as that implemented
through the cooperative or partnership legal form of the firm, will produce efficient knowledge
specific investment decisions when workers have no financial constraints and have full cash
flow rights (for example by renting the capital services from the market). If knowledge
transforms into general human capital, then workers financing the investment in knowledge
always gives first best investment decisions.
However, in situations where workers are financially constrained, there are concerns on optimal
risk allocation and when renting markets for capital service are imperfect (so investors have to
have control rights over the use of the physical assets to prevent expropriation) financial
investors will have to continue being active holders of decision rights in the knowledge
intensive corporation. In this scenario shareholders will have incentives to share cash flow
rights with workers when these workers finance the investment in knowledge (and shareholders
the investment in other tradable assets) and resulting human capital is firm specific. But
shareholders may have enlightened self-interests in going beyond sharing cash flow rights and
give workers participation rights, for example by nominating workers’ representatives in the
board of directors.
The reason is that, ex post, it is in the interest of the shareholders to make decisions that reduce
the employability of workers: Once the investment in human capital is made a marginal
reduction in the value of λ implies an ex post gain (loss) for shareholders (workers) of (1-α)H*.
If workers anticipate that shareholders will make ex post decisions that will reduce the outside
value of their investment in knowledge then they may refuse ex ante to finance such investment.
Shareholders must credibly commit to leave unchanged the employability of workers from that
which is anticipated when making the ex ante investment decisions. If such commitment is
infeasible shareholders may give workers ex post decision power in key strategic and
organizational decisions with consequences for the outside value of human capital. Nominating
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workers representatives in the board of directors would be one way to empower workers and
prevent ex post opportunistic behavior by shareholders ( Osterloh and Frey, 2006).
The hierarchical shareholders oriented governance form of today’s capitalist firm may then
naturally evolve into a bilateral governance form where workers and shareholders share
ownership and cash flow rights, in proportions dictated by the interests of shareholders who
manage the transition from their privileged initial position in established firms. Since the
governance form affects wealth creation, for a given production technology, and wealth creation
is a source of competitive advantage, stronger product market competition may force
shareholders to speed up the transition to avoid unrecoverable losses in competitive positions.
Balanced bilateral governance is in fact legally enforced by the German co-determination
system and is close to the consensus approach to decision making that has characterized the
Japanese firm for many years. In our model this means that firms in these countries have to
make decisions within an institutional framework that limits shareholders ownership rights
(workers have half of the seats in the board of directors) and possibly also cash flow rights (in
Japan workers have compensation tied to the evolution of profits of the firm, while in Germany
collective bargaining is centralized to the industry and country level so workers’ salaries are not
tied too much to the profits of the employing firm). When bilateral governance implies high
values of α, the model shows that profit maximizing shareholders will have lower incentives to
invest in knowledge unless the resulting human capital is fully specific (for α equal to ½
shareholders finance of the investment in knowledge is efficient only when the outside value of
human capital is zero). In Japan and Germany investment to produce firm specific human
capital has been financed by firms (with funds that otherwise would have been paid as
dividends) and government subsidized. So not surprisingly external labour markets have been
traditionally quite inactive in Japan and in German, with life employment for workers specially
those employed in large firms.
A closer look to the model also tells us about the importance of coherent institutional choices to
preserve the overall competitiveness o a particular economy. The model shows that different
combinations of two key parameters, workers bargaining power and degree of human capital
27

specificity, can give similar results in terms of wealth creation, when properly combined. For
example, shareholders finance of the investment in knowledge with balanced bargaining power
(α=1/2) and highly specific human capital (λ=0), gives, second best, investment decisions
similar to that of workers’ finance with low empowerment (α=1/4) and relatively low human
capital specificity (λ=2/3). The first combination of parameters is that one would expect to
dominate in Germany and Japan, while the second is probably close to the dominant
institutional environment for US firms.
The third governance model proposed for the modern firms is that where the board of directors
is converted into a board of trustees (Blair, 2004, Blair and Stout, 1999, 2005). The board now
is composed of outsiders, with no direct or indirect interest in the firm, who receive the mandate
to make decisions that maximize total wealth created. The proposal would then fall into the
class of trilateral governance solutions. Shareholders and workers would now accept that all
decision rights are held by the trustees so there is no room for bargaining in Stage Two; all
parties will accept the decisions made by the board of trustees including its proposal about the
allocation of quasi rents. If the system works as expected at Stage Three the trustees will induce
managers to make competitive pricing decisions similar to those that are part of the equilibrium
solution above. At Stage Two the decision will continue to be the same as above: the trustees
will allocate the services from given human and physical capital to maximize the ex-post wealth
appropriated by the firm. What changes here is the way quasi rents are allocated between
workers and shareholders. The trustees will choose an allocation that induces efficient
investment decisions in Stage One, taking into account which party finances such investment.
For example, if workers finance the investment in knowledge and shareholders the investment
in physical capital then the board may assign shareholders and workers the pay offs,

GB = K + b (F(K, H) -K-H-Wb)
GS = H +(1-b)(F(K,H) -K-H-Wb)
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Where b is a parameter between 0 and 1 which may be chosen under criteria of fairness in the
distribution of surplus. At Stage One shareholders (workers) choose K (H) that maximizes B
=GB-K=b(F(K,H)-K-H) (S=(1-b)((F(K,H) –K-H)), which implies choosing the first best values
of K** and H**(those for which marginal productivity equal marginal cost of 1). So the
trilateral governance system can give the first best result if it behaves as expected.
The first issue raised by the implementation of the trilateral governance is how to make sure that
trustees will have the proper incentives to make welfare-maximizing decisions, especially taking
into account the difficulties for finding an incentive system that drives board decisions towards
this objective (Tirole, 2001). This will be even more complicate when the board of trustees has
to introduce fairness as well as efficiency considerations in making decisions. For example the
problem above shows that customers are also part of the list of stakeholders of the firm because
they obtain a positive share of total wealth created. The model assumes that customers protect
their interests through the opportunities to choose offered by product market competition. But
consider a case with no competition so Wb=0. Should the board of trustees make proposals on
wealth allocation that imply a positive surplus for the consumers, or should care only about
workers and shareholders?
Second, the proposal does not specify who will appoint the trustees. One possibility is that the
shareholders who decide to go public, and list the firm on the stock market, nominate the first
board of trustees and, after that, the board itself makes all future nominations. But now, the
question is how to make sure that the owner/shareholder who decides to go public will choose
the board with the criteria of maximum wealth, rather than the criteria to maximize the share
price. Codes of good governance recommend that boards of listed firms should have a majority
of independent directors to protect the interests of minority shareholders. The substitution of
current boards of directors by boards of trustees will require replacing independent directors by
trustees, and replacing the mandate of share value maximization with that of total welfare
maximization. To find trustees motivated to act for the benefit of all stakeholders is not
expected to be easier than finding independent directors ready to protect the interests of all
shareholders.
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In addition to changes in formal governance structures, firms can rely on implicit contracts to
protect the stakes of interested parties and foster ex-ante investments. At times 0 or 1 of the
model, workers and shareholders can agree on certain conditions under which to conduct future
transactions, although they are not legally protected by an explicit contract. Implicit contracts
create conditions for sharing rents and protecting ex-ante investments, but also create incentives
for wealth transfer, which must be accounted for. For example, new shareholders who join the
firm through a public offer, or through a merger, may not feel obligated by the implicit contracts
of previous shareholders (Shleifer and Summers, 1988). For this to be a feasible solution, trust
between workers and shareholders may require additional restrictions such as blocking the exit
of current shareholders. In situations where the investment is observable but not verifiable,
implicit contracts can be used to agree on the amount of investment shared by workers and
shareholders, in line with solutions to the hold-up problem proposed by Becker (1975).

6.-Conclusion and extensions.The evolution form the industrial to the knowledge-based society has risen the logical concern
for the question of whether existing governance systems of firms, which are rooted in the
physical capital intensive industrial firm, are effective for governing the knowledge intensive
one. All this at the time when markets expand in size and geography, industries vertically
disintegrate and product market competition increases. This paper presents a focused
contracting problem between workers and shareholders intended to highlight the issues under
debate and clarify the possible consequences of proposed governance reforms. The results
suggest that we may observe an increasing trend towards workers oriented hierarchical
governance systems in line with higher involvement of workers in financing the investment in
knowledge intensive assets, specially in activities with low physical capital intensity or when
there is an active rental market for capital services. Removing workers’ financial constraints and
improving the markets where workers can transfer the risks of concentrating their wealth in
human (and some times also physical) capital in the same firm, will be welfare improving
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institutional developments in the knowledge intensive economy, since they will foster workers’
controlled efficient hierarchical governance forms.
When financial constraints and risk allocation concerns will require the presence of shareholders
financing investments and sharing the risks, the issue of who should finance the investments
will continue to be a relevant question as long as shareholders ownership rights over the human
capital resulting from investment in knowledge continue to be weak and market employability
of workers increases. If workers contribute to finance a large portion of the investment in
knowledge, while shareholders finance the rest together with physical capital, then the expected
trend is towards a more balanced governance system with workers and shareholders sharing
ownership and cash flow rights for better protecting the rents from their respective investments
and this way to increase the incentives to undertaken them. Shareholders have enlightened self
interests in collaborating in the transition from the hierarchical shareholder oriented governed
firm, towards the bilaterally governed one. More uncertain appears the diffusion of trilateral
governance forms such as those where boards of directors become boards of (altruistic) trustees.
The model presented also predicts that in the old firm described by Rajan and Zingales
shareholders had incentives to invest in specific human capital as needed, but in the new firm
such incentives may disappear. It could happen that technological developments that increased
the outside value of human capital broke up a status quo of low λ (high firm specific capital)
and moderate α (workers sharing part of the quasi rents of the old firm). In the new scenario of
higher employability of workers the position of the shareholders will be worsened because
workers will increase the pay off, for a given value of α. It is likely that, to restore the
equilibrium, shareholders will pressure managers to lower the bargaining power of workers or
to move production to places with weaker trade unions. These responses of corporations to
higher outside value of invested human capital may have turn out to give the desired result since
in recent years the share of salaries in total GDP of developed countries has decreased or
remained unchanged.
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Off course other business strategies are possible. One way the new firm has to protect the rents
of shareholders and workers in developed countries, is to produce highly innovative and highly
differentiated products, that more than compensate the increase in Wb by competing firms that
outsource production to countries with cheaper labor but similar product quality. The high-value
moderate-cost strategy will require high investment in firm specific knowledge and related
intangible assets (information technology, flexible organization). However to create internal
conditions in the firm that make λ sufficiently low so that shareholders have incentives to
finance the investment in knowledge, may be a difficult task, even at the low values of
bargaining power of workers that we observe today. Workers may have to be involved in
financing the investment in knowledge or, alternatively, public authorities may be forced to
heavily subsidize it. These managerial implications of our results should be of interest for
research on conditions that affect wealth creation and wealth appropriation and in turn the
competitive advantage of firms (Barney, 1986, 2005, Lippman and Rumelt, 2003, MacDonald
and Ryall, 2004). So far these papers have ignored the implications of wealth sharing for the ex
ante investment decision in strategic resources.
The diversity of contracting situations that may occur depending upon the actual values of the
parameters of the model, make very difficult to propose regulatory changes in corporate
governance to improve welfare relative to the second best results documented in the paper.
Better legal protection of property rights for those who finance the investments continue to be
an issue specially when shareholders finance the investment. When this protection is infeasible
public subsidies and public finance of investment in knowledge may be worthwhile to consider,
although this topic has been left out of the analysis of the paper.
The paper can be extended in several directions. One of them is making explicit the uncertainty
of output and rents and allowing for risk averse workers. The workers’ participation constraint,
and possibly the investment behavior for those who accept to participate, are expected to
change. The exposition above has hinted towards possible responses of workers when they have
to assume risks, but the formal analysis would provide more rigorous results. Another extension
is to allow for knowledge and non knowledge workers and examine the choice of governance
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mechanisms in such circumstances. Finally, a more realistic model of contracting would
combine investment decisions with workers unobservable effort decisions in future production
activities, so efficient contracting will have to address hold up and moral hazard problems at the
same time.
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