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Institution/Transaction Costs and Economic Growth

Heng-Fu Zou”

This paper develops a dynamic economic growth model in which institu-
tions are treated as real cost technologies borne directly by households that
produce, consume, and own firms. Building on Coase’s insight that insti-
tutions exist to economize on the costs of exchange, Williamson’s theory of
comparative governance, North’s historical thesis on institutional divergence,
and Cheung’s claim that transaction costs are institution costs, we construct a
framework where governance structures absorb resources and alter intertempo-
ral incentives. In this setting, the representative capitalist household faces not
only the usual trade-off between consumption and saving but also the resource
drain and dynamic wedges created by supervision, verification, and bureau-
cratic complexity. Institutions thus determine both the feasibility of exchange
and the trajectory of growth.

The analysis demonstrates how poor institutions depress capital accumula-
tion and consumption, widen the gap between potential and realized outcomes,
and lock economies into low-level equilibria. Reforms that reduce verification
costs deliver immediate consumption gains, while reductions in supervision and
complexity costs require transitional sacrifices but yield higher long-run capital
and welfare. Comparative governance is formalized as a boundary condition
that selects markets, firms, or hybrids according to which minimizes institution
costs at the relevant scale. When governance intensity both raises productiv-
ity and consumes resources, institutional performance follows an inverted-U
pattern, generating a Laffer-type curve. The model shows that institutional
change is the hinge of capitalist development: societies that reduce institution
costs achieve sustained growth, while those that do not stagnate.
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Governance; Economic Growth; Institutional Change; Political Economy.
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1. INTRODUCTION

The theory of economic growth has long been dominated by models that
treat institutions as background conditions or exogenous parameters, while
assuming that a benevolent planner directs the allocation of resources. Such

* The World Bank, Washington, D. C. 20433, USA.

299
1529-7373/2026

All rights of reproduction in any form reserved.



300 HENG-FU ZOU

formulations, though analytically convenient, obscure the essential fact that
capitalist economies are not managed by planners but by households and
firms who own resources, bear costs, and make decentralized decisions.
Institutions in this context are not external constraints imposed from above
but endogenous arrangements that enable exchange at a cost. To model
growth without placing the representative capitalist household at the center
is to miss what Coase (1937) identified as the fundamental problem: why
institutions exist in the first place.

In his classic essay on the nature of the firm, Coase argued that market
exchange is costly and that firms arise to economize on the use of the price
mechanism. Williamson (1975, 1985) extended this insight into a compara-
tive governance framework, showing that markets, hierarchies, and hybrids
are alternative organizational forms whose relative efficiency depends on
the attributes of transactions. North (1990, 2005) shifted attention to his-
tory, arguing that the long-run divergence of societies can be traced to
the institutions that reduce or perpetuate the costs of exchange. Cheung
(1998) crystallized these insights into a single claim: transaction costs are
institution costs. These are not abstract frictions but real resources con-
sumed in supervision, verification, and bureaucratic complexity, borne by
households and firms in order to make trade possible.

This paper develops a dynamic general equilibrium model that embeds
these insights directly into the budget constraint and intertemporal choices
of a representative capitalist household. The household produces output,
consumes goods, accumulates capital, and owns firms, but must also pay
for the institutions that enable production and exchange. Institutions are
represented as a cost technology that absorbs resources and alters incen-
tives, thereby shaping both the feasible set and the growth trajectory. By
moving away from planner formulations, the analysis captures the reality
of capitalist economies in which private actors choose among governance
structures, bear their costs, and reap their returns.

The contribution of this framework is threefold. First, it formalizes
Coase’s efficiency principle by showing how the welfare effect of institu-
tions is exactly the shadow-valued present value of resources they con-
sume. Second, it provides a quantitative boundary-of-the-firm condition
that captures Williamson’s comparative governance logic: firms emerge
when supervision and complexity costs are lower than verification costs in
markets, and markets dominate when the reverse is true. Third, it demon-
strates that North’s thesis of institutional divergence has a precise dynamic
counterpart: societies that reduce institution costs converge to high-capital
steady states, while those that fail stagnate. By treating transaction costs
as institution costs, as Cheung insisted, the model ensures that institutional
economics is not peripheral but central to the theory of growth.
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This approach also connects with more recent contributions to the liter-
ature on institutions and development. Acemoglu, Johnson, and Robinson
(2001) and Acemoglu and Robinson (2012) argue that political institutions
determine long-run prosperity by shaping incentives and property rights,
a perspective consistent with our focus on supervision, verification, and
complexity costs. Greif (2006) demonstrates how historical institutional
arrangements in medieval trade reduced contracting costs, offering case
studies that can be interpreted through our cost technology. Nelson and
Winter’s (1982) evolutionary theory of economic change highlights how rou-
tines and organizational forms evolve as cost-saving devices, complement-
ing the Coasean logic of institution formation. By embedding these in-
stitutional considerations in the structure of the Ramsey—Cass—Koopmans
model, this paper provides a bridge between classical institutional eco-
nomics and modern growth theory, unifying historical, contractual, and
evolutionary perspectives under a common analytic framework.

The remainder of the paper is organized as follows. Section 2 sets up the
decentralized capitalist household model, embedding institution costs di-
rectly in its budget constraint and optimization problem. Section 3 derives
the dynamic Euler equation and steady-state conditions under alternative
governance structures. Section 4 provides a comparative static analysis
of the institutional parameters, showing how supervision, verification, and
complexity costs affect capital, consumption, and welfare. Section 5 exam-
ines policy and reform experiments, including transitional dynamics and
the institutional Laffer curve. Section 6 develops the boundary-of-the-firm
condition, linking Coase and Williamson within the dynamic system. Sec-
tion 7 explores institutional change over time and its implications for long-
run divergence, building on North’s historical thesis. Section 8 concludes
by synthesizing the results and highlighting the central role of institutions
as real cost technologies in capitalist economies.

2. MODEL SETUP

In order to capture the functioning of a capitalist economy, it is essen-
tial to avoid recourse to a benevolent planner’s problem. As Coase (1937,
1960) emphasized, institutions exist not because a social planner optimizes
aggregate welfare, but because private agents, operating within markets,
seek to economize on the costs of carrying out exchange. Williamson (1975,
1985) similarly stressed that governance structures are chosen by firms and
individuals as comparative contractual devices rather than imposed from
above. North (1990, 2005) argued that institutional change is path depen-
dent, reflecting the incentives of political and economic actors, while Che-
ung (1998) insisted that transaction costs are nothing but institution costs,
borne directly by real agents. Building on this perspective, we construct
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a model in which a representative capitalist household simultaneously pro-
duces, consumes, saves, and bears the costs of maintaining institutions.

The household derives utility from consumption according to a standard
intertemporal utility function consistent with the Ramsey—Cass—Koopmans
tradition. Preferences are represented by

[ee] l1—0 _
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where ¢(t) denotes consumption at time ¢, p > 0 is the subjective discount
rate, and o > 0 is the coefficient of relative risk aversion. This form ensures
comparability with canonical growth theory, but in our context it describes
the valuation of the consumption stream by the very household that also
owns capital and firms.

Production is carried out through firms that are owned by the household,
and aggregate output follows a neoclassical production function of the form

y(t) = F(k(t)) = Ak(t)®, 0<a<l1,

with A > 0 representing total factor productivity and « the capital share.
Capital depreciates at rate § > 0. Because firms are owned by the repre-
sentative household, profits are distributed directly back to the household,
ensuring consistency with capitalist ownership rather than centralized plan-
ning.

Institutions are modeled as technologies that absorb real resources. Fol-
lowing Cheung’s (1998) equivalence, transaction costs are defined as in-
stitution costs and are explicitly deducted from the household’s feasible
allocation. The institutional cost function is given by

Ok, ;1) =y (D)k + d(i)e + 5n(0)k?,

where ¢ indexes the chosen governance structure, such as market exchange,
hierarchical firm organization, or hybrid arrangements. The parameter ~y(¢)
reflects supervision and monitoring costs, consistent with the analysis of
Alchian and Demsetz (1972) and Williamson (1985). The parameter ¢(7)
measures verification and enforcement costs in contracting and delivery,
in the spirit of Barzel (1997). Finally, 7(i) captures the increasing com-
plexity of bureaucratic administration as the scale of production expands,
a phenomenon emphasized by both Williamson and North. These terms
represent resources that must be consumed in order to make transactions
feasible; they are not mere welfare losses but real goods and services ab-
sorbed in the operation of institutions.
Capital accumulation for the household therefore takes the form

k(t) = AR(t)* = (6 + (i) k(1) — 50(0)k(t)? — (1 + ¢(0)c(?),
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which makes clear that institution costs directly reduce the resources avail-
able for saving and consumption. This expression embodies Coase’s insight
that using the price system consumes resources, and Williamson’s logic that
alternative governance arrangements entail different institutional burdens.

The household chooses its consumption path in order to maximize utility
subject to this accumulation constraint. The Hamiltonian associated with
this private optimization problem is

1—0o

c -1 .
e +>\(F(k) —5k—c—<I>(k,c,z)>,

Hic, k; A\) =
where A is the co-state variable interpreted as the private shadow value of
capital. The first-order conditions are straightforward. The condition for
consumption is

¢ 7 = A1+ 0(i)),

which shows that marginal utility is scaled by the verification wedge. The
costate equation is

A= A(p+3+70) +n()k - F/(k)),

which makes clear that institution costs raise the user cost of capital. The
state equation repeats the accumulation constraint, and the Euler equation
obtained by combining the conditions is

¢ 1/, . )
C =~ (F'k) == p— () — k).

In this decentralized setting, institution costs appear twice: as a resource
drain that lowers feasible output and consumption, and as a dynamic wedge
that reduces the effective return on capital. This dual role makes precise
Cheung’s (1998) claim that transaction costs are institution costs. It also
embodies Coase’s (1937) explanation for the emergence of firms, since the
household chooses between alternative institutional regimes characterized
by different (v, ¢,n). Williamson’s comparative governance becomes ex-
plicit in the trade-offs between market and hierarchy: markets economize
on supervision but require high verification, whereas firms economize on
verification but impose higher supervision and complexity. Finally, North’s
historical thesis appears in the comparative statics: societies with high in-
stitution costs converge to low steady states of capital and consumption,
while those that reduce (v, ¢,n) converge to higher levels of development.

This reformulation ensures that institutions are embedded directly into
the budget constraint of the representative capitalist household, rather than
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into a planner’s objective function. The household is the producer, con-
sumer, and owner of firms, and bears the costs of institutions directly.
In this way, the model remains firmly anchored in the logic of a capital-
ist economy while giving mathematical precision to the insights of Coase,
Williamson, North, and Cheung.

3. DYNAMICS AND EULER EQUATION WITH
INSTITUTIONAL WEDGES

Having established that the representative capitalist household owns
firms, consumes, and bears institution costs directly, the dynamics of the
system can be derived from the household’s optimality conditions. The
institutional cost function enters the problem in two ways: it subtracts
directly from available resources and it alters the effective marginal return
on capital. This dual role formalizes Coase’s insight that institutions are
chosen to economize on the cost of carrying out transactions, while simulta-
neously embedding Cheung’s identity that transaction costs are institution
costs.

The first-order condition for consumption equates marginal utility with
the shadow value of resources adjusted by the verification wedge:

7 =M1+ ¢(2)).

This condition makes explicit that consumption is more expensive at the
margin when institutions impose verification costs. In Barzel’s (1997)
terms, property rights enforcement and contracting introduce a wedge be-
tween the utility derived from goods and the effective shadow value of
delivering them. The shadow value of capital, A, thus reflects not only in-
tertemporal substitution but also the institutional burden associated with
consumption.

The dynamic condition for the co-state variable, which represents the
household’s valuation of capital, is

A=Xp+0+70G) +n(i)k — F'(k).

This expression highlights that the user cost of capital is raised by both
constant supervision costs, 7, and scale-dependent complexity costs, nk.
In Williamson’s framework of governance, these correspond to the bureau-
cratic burdens associated with internal organization or state regulation,
which raise the effective hurdle rate for investment. The return to capital
is not merely F’(k)—4 but is reduced further by institutional costs, showing
how governance structures alter incentives at the margin.
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Capital accumulation itself is given by the household’s budget constraint,
k= AR — (5 4+ 7))k — In(0)k — (1+ 6(0))e,

which records the resources available after consumption and institutional
costs are paid. The three institutional parameters operate differently: ~
acts like an additional depreciation rate, reducing net capital regardless
of scale; n introduces a quadratic congestion term, penalizing large-scale
accumulation; and ¢ inflates the resource cost of each unit of consumption,
reducing the level of goods that can be enjoyed out of output. This differ-
entiation is consistent with Williamson’s discriminating alignment, where
different governance structures economize differently depending on the type
of transaction and the scale at which it is organized.

Combining these conditions yields the Euler equation for consumption
dynamics,

¢ 1/, . )
S=—(F'®) =6 =p=16) —n(i)k).

This equation makes fully explicit the role of institutions in dynamic accu-
mulation. In the standard Ramsey model, growth of consumption depends
on the difference between the marginal product of capital and the sum of
depreciation and the rate of time preference. Here, the same condition is
modified by institutional wedges: supervision costs v and complexity costs
nk reduce the effective return on capital, lowering the growth rate of con-
sumption. Coase’s observation that institutions exist to minimize the costs
of exchange is thus rendered in precise dynamic form: poor institutions
depress the growth rate directly.

At a steady state, both ¢ and k vanish. The Euler condition then implies

aA(k)* ™t =6+ p+(i) +n(i)k,

which determines the steady-state capital stock. This generalizes the fa-
miliar Ramsey condition by including institutional depreciation, 7, and
scale-dependent complexity, nk. The level of steady-state capital is there-
fore smaller when supervision or complexity costs are high, a direct for-
malization of North’s thesis that poor institutions constrain the long-run
accumulation path. The corresponding steady-state level of consumption
is
1
c= T 460) (A(R)* = (8 +~())k — 3n(D)(k)?) .

This shows that verification costs, ¢, scale down feasible consumption uni-
formly, while supervision and complexity costs not only drain resources but
also reduce the steady-state level of capital.
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The dynamics around the steady state are governed by the linearization
of the system. The Jacobian matrix has one positive and one negative
eigenvalue, ensuring saddle-path stability.! The slope of the stable man-
ifold through the steady state, which determines how consumption must
adjust relative to capital, is altered by the institutional parameters. In par-
ticular, higher verification costs ¢ steepen the adjustment path by raising
the marginal cost of consumption, while higher supervision and complexity
costs reduce the level toward which the system converges. This captures
North’s idea of institutional path dependence: the economy converges sta-
bly, but toward a lower steady state when institutions are inefficient.

A comparison with the institutional golden rule is instructive. The level
of capital that maximizes steady-state consumption satisfies

QAT =6 + (i) + (DK,

which omits the rate of time preference. As in the standard Ramsey model,
the actual steady state k is below the golden rule because impatience re-
duces saving. However, both k and k% are depressed by poor institutions,
and the efficiency gap between them widens as v and 7 rise. This means
that even if society could overcome time preference, inefficient institutions
would still prevent it from achieving higher potential consumption. The
model thus provides a formal counterpart to North’s claim that institu-
tional inefficiencies impose long-run constraints on development.

In summary, the Euler equation and steady-state analysis demonstrate
how institutions enter the dynamics of a capitalist economy. The house-
hold’s consumption and saving decisions are distorted by wedges that reflect
the costs of verification, supervision, and complexity. These costs reduce
the growth rate of consumption, depress steady-state capital and consump-
tion, and widen the efficiency gap relative to the golden rule. Coase’s theory
of institutions as devices to economize on transaction costs, Williamson’s
comparative governance framework, North’s emphasis on historical diver-
gence, and Cheung’s equivalence between transaction and institution costs
are all unified here in a dynamic general equilibrium model of a capitalist
economy in which the representative agent owns firms, consumes output,
and directly bears the costs of institutions.

4. COMPARATIVE STATICS OF INSTITUTIONAL
PARAMETERS

The steady-state conditions derived in the previous section allow us to ex-
amine systematically how institutional parameters influence long-run out-
comes and the dynamics of adjustment. In the standard Ramsey—Cass—

1Proposition 1 in the appendix offers a rigorous proof of this saddle-point stability.
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Koopmans framework, steady-state capital is determined by the balance

between the marginal product of capital, depreciation, and the rate of

time preference. In our institutional extension, supervision, verification,

and complexity costs enter explicitly into this balance, shifting both the

steady-state level of capital and the associated level of consumption.
From the Euler equation, the steady-state capital stock satisfies

QAR)* ™V =5+ p+ v+ gk,

where v and 7 are the institutional cost parameters associated with su-
pervision and scale-dependent complexity. It is immediate from this ex-
pression that both parameters reduce the steady-state capital stock. A
marginal increase in supervision costs «y raises the effective user cost of
capital uniformly, shifting the equality toward a lower k. An increase in
complexity costs 1 has a scale-dependent effect, intensifying the penalty as
k rises, thereby depressing the equilibrium even more strongly in large-scale
economies. These comparative statics mirror Williamson’s (1985) logic of
hierarchical organization: as supervision and complexity costs mount, the
gains from accumulation are eroded, lowering the efficient scale of the firm
and the aggregate capital stock.
Consumption in steady state is determined by the resource constraint,

1
1+ ¢

This expression shows that verification costs, represented by ¢, enter as
a pure level wedge. For any given capital stock, higher verification costs
reduce feasible consumption proportionally, echoing Barzel’s (1997) argu-
ment that property rights and contracting absorb a fraction of output in
the form of transaction costs. By contrast, supervision and complexity
costs operate in two ways: they reduce consumption directly through the
resource drain terms and indirectly by lowering the steady-state capital
stock. The overall effect is a systematic reduction in c.

The comparative statics can be made more precise. Differentiating the
steady-state condition for k with respect to vy yields

ok &
oy F'(k)—n

C

(Al = @+ )k = 3n(k)?).

<0,

since the production function is concave (F”(k) < 0). Similarly,

ok 1

o~ P

Both effects confirm that higher supervision and complexity costs reduce
capital accumulation.
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Consumption responds as

Ge_
dp  1+¢ 7
Oc 1 Ok
—=——(p— —k) <0,
oy 1+¢(p87 )
dc 1 ok 1,

a—nffm(pa—nfik ) < 0.
These expressions make clear that all three institutional parameters depress
steady-state consumption: verification costs reduce it directly; supervision
and complexity costs reduce it both directly and indirectly through their
effect on the capital stock.

Turning to dynamics, the linearized system around the steady state ex-
hibits saddle-path stability, with one stable and one unstable root. The
Jacobian matrix is given by

_ p —(1-9)
T=lewty—n o

Its determinant is negative because F”(k) —n < 0, which ensures the
existence of a stable manifold. Comparative statics of this Jacobian reveal
that higher verification costs ¢ steepen the adjustment path by magnifying
the sensitivity of capital dynamics to changes in consumption. Increases in
supervision and complexity costs not only shift the steady state downward
but also alter the curvature of the stable path by making F"'(k) — n more
negative. This implies faster convergence in formal terms but to a lower
steady state of capital and consumption. The dynamic system therefore
confirms North’s argument that poor institutions impose not just static
efficiency losses but enduring growth penalties: even as economies converge,
they converge toward poorer outcomes.

Comparison with the institutional golden rule reinforces this interpreta-
tion. The golden rule capital stock satisfies

QAR = § 4 4 nkOE,

which maximizes steady-state consumption for a patient society. The Ram-
sey steady state, however, includes the additional term p, and thus always
lies below the golden rule. Both the golden rule and the actual steady
state are reduced by higher supervision and complexity costs, but because
impatience reduces saving further, the gap between k* and k“%® widens
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as institutions deteriorate. This widening efficiency gap represents a for-
malization of North’s historical claim that institutional inefficiency not only
reduces long-run potential but also makes societies systematically fall short
of their productive possibilities.

The welfare implications of marginal institutional reform can be ex-
pressed through the envelope formula, which equates the welfare gain from
reducing an institutional parameter with the present value of the shadow-
valued resources saved. For example, the welfare effect of a marginal re-
duction in supervision costs is

aW /w,t
S [ e PIA@)k(t)dt < 0,
o A0l

showing that lowering supervision costs always improves welfare by the
value of the capital resources freed. Similar expressions apply to verifica-
tion and complexity costs. This provides a rigorous and general statement
of Coase’s efficiency principle in dynamic general equilibrium: the best
institution is the one that minimizes the shadow-valued resource cost of
effectuating exchange.

In sum, the comparative statics of the model demonstrate that insti-
tutional parameters systematically reduce capital accumulation, consump-
tion, and welfare, while also altering the dynamics of adjustment. Ver-
ification costs act as level wedges, supervision costs as depreciation-like
burdens, and complexity costs as scale-dependent penalties. These effects
embody Coase’s logic of institutions as cost-saving devices, Williamson’s
comparative governance framework, North’s thesis of institution-driven di-
vergence, and Cheung’s identification of transaction costs with institution
costs. The result is a rigorous characterization of how institutions shape
both the steady state and the transition path of capitalist economies.

5. POLICY AND REFORM EXPERIMENTS: TRANSITIONS,
WELFARE, AND THE INSTITUTIONAL LAFFER CURVE

The dynamic framework also provides a natural laboratory for evaluat-
ing institutional reforms. Since institutions are represented explicitly as
cost technologies that absorb resources and alter intertemporal margins,
changing their parameters has clear effects on both the steady state and
the transition path. This makes it possible to analyze not only long-run
outcomes but also the short-run sacrifices or gains that reforms may entail.
Such an analysis reflects Coase’s (1960) principle that the efficiency of an
institutional arrangement should be judged by the costs of effectuating ex-
change, Williamson’s (1985) discriminating alignment between transactions
and governance structures, and North’s (1990) argument that institutional
change is the central determinant of long-run development trajectories.
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Suppose the economy is initially in a steady state associated with insti-
tutional parameters (Yo, ¢o,70). At time zero, a permanent reform reduces
one of these parameters, reflecting, for example, the introduction of bet-
ter property rights enforcement, a reduction in bureaucratic monitoring, or
simplification of governance procedures. Since capital is predetermined, the
stock of capital at the moment of reform equals the old steady-state value
k. However, the new steady state associated with the reformed parame-
ters, say (71, ¢1,m1), will in general differ from the old one. The economy
must then move along the new stable path toward the new equilibrium,
with consumption adjusting immediately to place the system on the stable
arm.

Consider first a reduction in verification costs, ¢. In this case, the steady-
state capital stock is unaffected, since ¢ does not enter the Euler condition,
but steady-state consumption rises directly according to

1
1+

(AW)™ = 3+ )k = In(k)?),

C1

which exceeds the old level ¢y. The adjustment of consumption is immedi-
ate, because capital does not need to move for the benefit to be realized.
The representative household enjoys a pure level gain: more of output is
available for consumption once verification costs are reduced. This corre-
sponds to Barzel’s (1997) argument that greater clarity and enforceability
of property rights reduce the fraction of resources wasted in contracting,
and it illustrates Cheung’s (1998) point that reductions in transaction costs
are equivalent to reductions in institution costs directly borne by house-
holds.

Reforms to supervision or complexity costs, by contrast, affect both cap-
ital and consumption. If v or n is reduced, the Euler condition

QAR)* L =0+ p+y+nk

implies that the new steady-state capital stock is higher. The household
therefore faces an incentive to accumulate more capital over time. However,
since capital is predetermined, the economy begins below the new steady
state, and to move onto the new stable path, consumption must adjust
downward immediately. The household sacrifices some current consump-
tion in order to save more, generating an “investment boom” that raises
capital and eventually consumption. This transitional sacrifice illustrates
North’s observation that institutional reforms, though efficiency-enhancing
in the long run, may entail short-run costs that make them politically
difficult to implement, especially when incumbents rely on rents from su-
pervision or bureaucracy.
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The transitional dynamics can be approximated linearly around the new
steady state. If k; denotes the new capital stock, then

k(t) = ki + (ko — kl)e/\*t, c(t) =c; +m_ (ko — kl)e/\’t,

where A_ < 0 is the stable root of the linearized system and m_ the slope
of the stable arm. The adjustment is monotonic, with capital converging
upward to the new higher steady state and consumption rising gradually
after an initial drop. Welfare effects of such reforms can be captured by
the envelope condition, which states that the gain equals the present value
of shadow-valued resources saved. For instance, a reduction in supervision
costs yields

dw /°° o
—_— = e PPA(t)k(t) dt <0,
e AR CLO

so that welfare rises in proportion to the capital resources released. This is
a dynamic restatement of Coase’s efficiency principle: the value of reform
is exactly the shadow-valued resource saving it generates.

The magnitude of welfare gains from alternative reforms can be com-
pared by evaluating the shadow-valued savings associated with each cost
parameter. Near steady state, the approximate welfare value of reduc-
ing supervision is Ak/p, of reducing verification is Ac/p, and of reducing
complexity is A\(k)?/(2p), where A = ¢77/(1 + ¢) is the shadow value of
resources. This ranking provides a sufficient statistic for prioritizing re-
forms: in capital-intensive economies, reducing supervision or complexity
costs yields the greatest welfare gains, while in economies dominated by
exchange of final goods, reducing verification costs is most beneficial. This
is Williamson’s discriminating alignment rendered in quantitative form:
governance reforms should target the parameter that multiplies the largest
shadow-weighted scale variable.

An important implication of this analysis is that institutional reform
may exhibit Laffer-type properties. Governance efforts may simultaneously
increase productivity and consume resources. If we let governance intensity
be parameterized by s, so that A = A(s) with A’(s) > 0 and v = v(s),¢ =
o(s),m = n(s) with positive derivatives, then welfare changes are given by

aw — OO e—Pt)\(t) (kj(t)aA/(s) _ *y/(s)k(t) _ (ﬂ(S)C(t) — %n/(s)k(tf)dt.

i A

At low levels of enforcement, increases in governance effort raise produc-
tivity faster than they raise costs, so welfare rises. At high levels, however,
the marginal costs dominate, and welfare falls. The optimum lies at the
point where marginal benefits equal marginal costs. This inverted-U shape
represents an institutional Laffer curve, where institutional intensity first
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enhances and then depresses economic performance. North’s historical nar-
rative of societies that initially benefit from stronger institutions but later
collapse under the weight of bureaucratic expansion finds a precise mathe-
matical expression in this framework.

The policy analysis thus shows that reforms have heterogeneous effects.
Verification reforms raise consumption immediately, while supervision and
complexity reforms require transitional sacrifices but deliver higher long-
run capital and consumption. Welfare comparisons can be reduced to sim-
ple shadow-weighted sufficient statistics, consistent with Coase’s principle
of economizing on costs and Williamson’s comparative governance. And
institutional intensity may follow a Laffer curve, consistent with North’s
historical evidence of institutional rise and decline. Together, these results
make precise Cheung’s claim that transaction costs are institution costs:
the entire welfare calculus of institutional reform can be expressed as the
present value of resources consumed by institutions and saved by reform.

6. COMPARATIVE GOVERNANCE AND THE BOUNDARY
OF THE FIRM

The institutional framework developed above allows us to reinterpret the
classical problem posed by Coase (1937) concerning the boundary of the
firm, extended by Williamson (1975, 1985) in his comparative governance
framework, and given long-run historical significance by North (1990). The
basic insight is that markets and hierarchies are not alternative modes
chosen by a planner but are instead cost technologies available to private
agents. Each governance structure is defined by a triplet of institutional
parameters (7, ¢, 1), representing supervision, verification, and complexity
costs. Choosing between markets, firms, or hybrids is therefore equivalent
to choosing the cost vector that minimizes institution costs for the relevant
scale and scope of transactions.

Consider two institutional modes, market governance and firm gover-
nance, with parameter vectors (vas, dar, nav) and (yr, ¢, nr) respectively.
The steady state under either mode satisfies the Euler condition

aA(k)*T =6+ p+ i + ikt

and the resource constraint
_ 1
1+

where ¢ indexes the chosen governance structure. The welfare associated
with each mode can be approximated by the permanent consumption equiv-
alent implied by these steady states. In practice, the decisive factor is the
difference in institution costs incurred at the equilibrium scale of activity.

Ci

(A(k)™ = (5 +7i)kt — dmi(k*)?),
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Let k and c represent the relevant scale of capital and consumption.
Then the cost differential between firm and market governance is

AIC = (yr — ym)k* + (oF — dnr)c™ + 2 (np — nar) (K7)2.

The efficient governance structure is the one for which this expression is
negative, meaning that, at the margin, it absorbs fewer resources from the
representative household. This inequality provides a rigorous and quantita-
tive formulation of Coase’s original question: firms exist when they reduce
the cost of organizing transactions relative to markets. Williamson’s dis-
criminating alignment becomes equally precise: when transactions involve
high asset specificity and large capital intensity, the terms proportional to
k and (k)% dominate, making firms preferable if they economize on super-
vision and complexity. When transactions involve frequent, low-specificity
exchanges primarily in final consumption goods, the term proportional to ¢
dominates, making markets preferable if verification costs are lower there.

This condition also has dynamic implications. Suppose an economy ini-
tially organizes transactions under markets but shifts to firm governance at
time zero. Since capital is predetermined, it begins at k™, the steady state
associated with markets, but the new equilibrium under firms, k%, differs.
If k¥ > kM| consumption must jump downward immediately to place the
economy on the stable path to the new higher steady state, as resources
are redirected toward capital accumulation. If k¥ < kM, consumption
jumps upward, reflecting the liquidation of capital under the new gover-
nance structure. Thus, governance choice involves not only differences in
long-run institution costs but also short-run sacrifices or windfalls. This
formalizes North’s observation that institutional transitions are often po-
litically contested because the short-run distributional consequences can
outweigh the long-run efficiency gains for some groups.

Uncertainty and asset specificity, emphasized by Williamson (1985), can
be modeled as shifts in the institutional parameters themselves. High asset
specificity raises the risk of opportunism in market exchange, effectively
increasing ¢ys, while firm governance can mitigate such risks, implying
a lower ¢p. Conversely, high uncertainty or technological complexity in-
creases the bureaucratic burden of hierarchies, raising ny relative to 7.
The comparative governance inequality then determines which institutional
mode minimizes total costs given the characteristics of the transaction.
This formulation unites Williamson’s contractual analysis with the dy-
namic general equilibrium of growth: the representative household bears
the institutional costs through its budget constraint, and governance choice
determines not only steady-state allocations but also transitional dynamics.

Historical experience illustrates the same principle. In periods of rapid
industrialization, when asset specificity and capital intensity are high, firms
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expand because hierarchical organization economizes on verification and
opportunism, even at the price of higher bureaucratic complexity. In pe-
riods of extensive trade in standardized goods, markets dominate because
they minimize verification costs relative to the costs of maintaining bureau-
cracies. North’s historical analysis of institutional divergence is captured
in the dynamic differences between these modes: societies that persist with
high-cost governance structures converge to lower steady states of capital
and consumption, while societies that innovate by shifting to lower-cost
governance converge to higher steady states.

In this way, the boundary of the firm is not a theoretical abstraction but
the solution to a concrete inequality comparing the shadow-valued costs of
markets and hierarchies. Coase’s insight that firms exist to economize on
the cost of using the price mechanism, Williamson’s discriminating align-
ment of governance modes with transactional attributes, North’s historical
thesis on the role of institutional change in long-run development, and
Cheung’s equivalence of transaction and institution costs all converge in
a single analytic framework. Institutions are technologies of organization,
and the choice among them is determined by which minimizes the real,
shadow-valued costs borne by the capitalist household.

7. INSTITUTIONAL CHANGE AND LONG-RUN GROWTH

The framework can now be extended to study institutional change and
its consequences for long-run growth. In capitalist economies, institutions
evolve not as the outcome of a social planner’s design, but as the cumulative
effect of innovations in contracting, governance, and enforcement mecha-
nisms adopted by households and firms seeking to economize on costs. As
Coase (1937, 1960) observed, institutions arise endogenously because the
costs of using the market or of managing within a firm vary across contexts.
Williamson (1975, 1985) added that comparative governance involves align-
ing transactional attributes with governance structures that minimize costs.
North (1990, 2005) emphasized that the long-run divergence of economies
stems from their ability, or inability, to reduce the costs of exchange over
time. Cheung (1998) closed the loop by asserting that transaction costs
are in fact institution costs—real resources consumed by private agents to
make trade feasible.

In our dynamic general equilibrium system, institutional change corre-
sponds to the evolution of the parameters (y(t), ¢(t), n(t)) over time. These
parameters directly enter both the resource constraint and the Euler equa-
tion of the capitalist household. The household’s accumulation equation,

k(t) = Ak(t)* = (6 +7(8))k(t) — 5n(D)k(t)? = (1 + o(t))e(t),
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shows that any shift in institutional costs alters the net savings available
to finance capital accumulation. The Euler equation,

¢t) 1

o) = 5 (@AROTT =0 —p () — (kD).

demonstrates that supervision and complexity costs reduce the effective
return to capital and thereby depress the growth rate of consumption. In-
stitutional change is therefore not a background condition but a direct de-
terminant of both the household’s intertemporal choices and the economy’s
growth trajectory.

Two societies with identical technology, preferences, and initial capital
may diverge permanently if their institutional trajectories differ. If one
society gradually reduces supervision, verification, and complexity costs—
through improved property rights enforcement, contract standardization,
or simplification of bureaucratic processes—its representative households
face higher effective returns on capital and lower resource drains. Con-
sumption growth accelerates, capital accumulation rises, and the economy
converges toward a higher steady state. By contrast, if another society
allows supervision costs to remain high, verification costs to proliferate, or
bureaucratic complexity to intensify with scale, then capital accumulation
is stunted and the growth of consumption is slowed. In dynamic terms,
the Euler equation ensures that such a society converges to a lower steady
state. This formalizes North’s claim that institutional divergence generates
economic divergence.

The comparison between the Ramsey steady state and the institutional
golden rule underscores this result. The golden rule level of capital satisfies

aA(kGR)oz—l _ 5+7+?7]€GR,

and represents the capital intensity that maximizes consumption in the
long run. Both the Ramsey steady state and the golden rule decline as
supervision and complexity costs increase, but because the Ramsey equi-
librium also incorporates time preference, the gap between the two widens
under poor institutions. This widening efficiency gap corresponds precisely
to North’s historical argument that inefficient institutions not only depress
long-run output but also prevent societies from ever achieving their full
potential.

Institutional reform, however, is rarely politically costless. As the dy-
namics of Sections 5 and 6 have shown, reductions in supervision or com-
plexity costs often require an immediate fall in consumption, since house-
holds must save more in order to exploit higher long-run returns. Elites
who benefit from rents associated with supervision or bureaucracy resist
such reforms, preferring the preservation of inefficient arrangements even
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if long-run output is depressed. The political economy of reform therefore
reflects the same transitional dynamics as the household’s optimization:
immediate sacrifices offset by long-run gains. This helps explain why, as
North (1990) emphasized, inefficient institutions often persist despite their
evident growth costs.

The process of institutional innovation can be conceptualized as move-
ment along an institutional frontier in (v, ¢, n)-space. Economies closer to
the efficient frontier, where institutional costs are minimized, enjoy higher
steady-state capital and consumption and converge more rapidly to equi-
librium. Economies further inside the frontier suffer from lower capital
accumulation and slower consumption growth. Movement toward the fron-
tier may be achieved through innovations in governance, such as the rise
of relational contracting, judicial independence, or streamlined property
registration systems. The capitalist household benefits directly from such
innovations because they reduce the real resources absorbed by institutions,
increasing both feasible consumption and the effective return on capital.

Long-run convergence is therefore conditional not only on technology
and preferences but also on institutions. Societies that succeed in lowering
institutional costs experience higher growth and converge to higher steady
states, while those that fail remain trapped at low levels of capital and
consumption. In formal terms, if one society reduces its cost parameters
so that (vx,dx,nx) < (v, ¢y, ny), then its steady-state allocations sat-
isfy kX > kY, ¢X > ¢Y, and Wx > Wy. Institutional divergence thus
leads to welfare divergence, reinforcing North’s contention that the roots
of prosperity and poverty lie in institutional evolution.

In summary, institutional change in this model is not an exogenous back-
drop but a central determinant of dynamic accumulation paths. By enter-
ing both the resource constraint and the Euler equation of the capitalist
household, institutions shape not only long-run outcomes but also transi-
tional dynamics and welfare. Coase’s idea that institutions economize on
the cost of using markets, Williamson’s theory that governance must align
with transaction attributes, North’s historical evidence of divergence, and
Cheung’s assertion that transaction costs are institution costs all converge
in this analysis. Institutional change is the hinge upon which capitalist
growth turns: societies that reduce supervision, verification, and complex-
ity costs achieve sustained growth, while those that fail to do so stagnate.

8. CONCLUSION

This paper has developed a dynamic general equilibrium framework that
embeds institutions directly into the intertemporal choices of a represen-
tative capitalist household. By conceptualizing transaction costs as in-
stitution costs, following Cheung (1998), we have shown how governance
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structures absorb real resources and alter the incentives facing producers,
consumers, and owners of firms. Institutions are not treated as background
conditions or as constraints imposed by a benevolent planner, but rather as
technologies of organization that the capitalist household must pay for in
order to make exchange feasible. In this sense, institutions operate as both
drains on resources and wedges in dynamic accumulation, simultaneously
reducing feasible consumption and lowering the effective return on capital.

The model unifies the insights of Coase (1937, 1960), Williamson (1975,
1985), North (1990, 2005), and Cheung (1998). Coase argued that firms
exist to economize on the cost of using the price system, a principle that
here takes the form of a quantitative boundary condition: governance struc-
tures are efficient when their cost vector (7, ¢,7n) minimizes the shadow-
valued resources absorbed at the relevant scale of capital and consumption.
Williamson’s theory of comparative governance is made precise by express-
ing markets, firms, and hybrids as alternative parameter sets, where high
asset specificity or scale favors hierarchies, and frequent standardized trans-
actions favor markets. North’s historical thesis that the divergence of so-
cieties lies in institutional evolution is captured directly in the dynamics:
economies with persistently high supervision, verification, and complexity
costs converge to low steady states, while those that reduce such costs
converge to higher ones. Cheung’s claim that transaction costs are insti-
tution costs is given exact operational meaning, since the welfare value of
institutional reform is the present value of resources freed for productive
use.

The comparative statics of the model show that supervision and com-
plexity costs depress both capital and consumption, while verification costs
act as a level wedge on feasible consumption. The Euler equation demon-
strates that these costs reduce the growth rate of consumption by lowering
effective returns, and the golden rule comparison reveals that poor insti-
tutions widen the efficiency gap between potential and realized outcomes.
Policy experiments illustrate the different profiles of reform: reductions in
verification costs deliver immediate consumption gains, while reductions
in supervision and complexity costs require transitional sacrifices but raise
long-run capital and consumption. Welfare comparisons can be reduced to
shadow-weighted sufficient statistics, allowing institutional reforms to be
ranked by their return on investment. The concept of an institutional Laf-
fer curve emerges naturally when governance intensity both improves pro-
ductivity and consumes resources, producing an interior optimum where
marginal benefits equal marginal costs.

The broader implication of this analysis is that institutions are not exoge-
nous constraints but endogenous cost technologies, directly shaping house-
hold budgets, accumulation, and welfare. A capitalist economy does not
rely on a planner to optimize allocations, but rather on the decentralized
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decisions of households who must choose governance structures that mini-
mize institution costs. The model shows precisely how those choices deter-
mine long-run growth trajectories and why institutional reforms matter so
profoundly for development. By anchoring institutional economics firmly
within the dynamic general equilibrium of the Ramsey—Cass—Koopmans
model, while respecting Coase’s focus on cost economization, Williamson’s
emphasis on comparative governance, North’s concern with historical di-
vergence, and Cheung’s identity between transaction and institution costs,
we provide a rigorous synthesis that links institutional theory to modern
growth dynamics.

The conclusion is therefore clear. Economic performance in capitalist
systems is shaped not only by technology and preferences but also, funda-
mentally, by the costliness of institutions. Societies that succeed in reducing
these costs enjoy higher accumulation, faster growth, and greater welfare,
while those that fail remain trapped in low-level equilibria. Institutions
are not ancillary but central, not abstract but concrete, and not costless
but costly. They are the real technologies of organization through which
capitalism operates, and their efficiency or inefficiency determines the fate
of long-run growth.

APPENDIX: PROPOSITIONS AND PROOFS

We work with the decentralized institutional Ramsey—Cass—Koopmans
(RCK) system on € = (0, 00)%:

k= G(k,c)=F(k)— 6k —c—®(k,¢), ¢ = H(k,c),

with CRRA preferences (elasticity o > 0), discount rate p > 0, depreciation
§ > 0, production F € C?((0,00)) strictly concave (F’ > 0,F” < 0),
and institutional costs ® € C? (specified per proposition). We adopt the
admissibility (“small institution”) condition

(&) sup{F(k) = (6+7k =30k} >0
>0

whenever ®(k, ) contains the separable quadratic terms vk + ink* + ¢c.
(Economically: net resources at some scale remain strictly positive, exclud-
ing degenerate cases in which excessive institutional burdens force negative
consumption. )

~ Below, “steady state” means an interior fixed point (k,c) € Q satistying
k = ¢ = 0. For separable ® we often write

(I>(kvc) = ¢(’f) + X(C), "/}/(k) = By, XI(C) = ..
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ProPOSITION 1 (Uniqueness and Saddle Stability under Separable Convex Costs).

Assumptions. F(k) = Ak® with A > 0,0 < a < 1. ®(k,c) = vk+ 3nk*+¢c
with v,n,¢ > 0 and (A).

Claim. There exists a unique interior steady state (k>c) with k,c > 0.
The Jacobian J at (k,c) has det J < 0; hence (k,c) is a (hyperbolic) saddle.

Proof.  Uniqueness of k*. Define h(k) = F'(k) — (6 + p+ v+ nk). Since
F'(k) = aAk®~1 is strictly decreasing from +o00 to 0 and the linear term is
strictly increasing, there exists a unique k& > 0 with F'(k) = §+ p+~+nk*.

Positivity and uniqueness of ¢* From k= 0,

(1+ @) = F(k) — (6 +7)k — %n(kﬂ.

Using kF'(k) = aF (k) (Cobb-Douglas homogeneity) and the Euler con-
dition, this equals

(1—a)F(k) + pk + in(K? >0,

so ¢* > 0. Admissibility (A) guarantees uniform positivity and rules out

“too large” (v, ®,n).
Stability. The Jacobian at steady state is

_ p —(1—-9¢)
T=lerm-n o

Its determinant is negative because F” (k) —n < 0, which ensures the exis-

tence of a saddle. |

Thus, with convex separable institutional costs, institutions absorb re-
sources but do not introduce strategic cross-effects. The unique saddle path
survives (classical RCK geometry), yet steady-state levels are lower because
v,7, ¢ divert output to governance. The “smallness” condition ensures the
economy remains interior (positive ¢, k).

PRrOPOSITION 2 (Multiplicity under Non-Monotone Supervisory Costs).
Assumptions. F(k) = Ak™ with A > 0,0 < a < 1. Let

®(k,c) = vk + ink® — 0k + ¢c, v, 6 >0,0>0,1<8<2.

Claim. There exists 0 > 0 such that the Fuler condition has three distinct
roots k, < ky < kg, generating three steady states (k;,c;) with ¢; > 0.
At ki, and kg, detJ < 0 (saddles); at kyr, detJ > 0 and trJ* = p > 0
(unstable) .
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Proof. Geometry of the Euler condition. Define

E(k;0) = F'(k) — (6 + p+ 7+ nk — 08k°~1).

For 1 < B < 2, themap k — 6+ p+ v+ nk — 0BkP~1 is U-shaped
(its derivative is  + 03(1 — 8)k”~2 > 0 near 0, decreases, then increases).
Since F’ is strictly decreasing, sufficiently large 0 yields three intersections.
Formalizing: a saddle-node bifurcation arises at (k, #) solving

E(k;6) =0, OE(k;0) =0,

with

g F'k) =@ +ptytnk) - F"(k)
Bk)P=1 BB —1)(k)F—2
Under F(k) = Ak®, the scalar equation for k has a solution whenever
8 >2—« (mild; e.g.,, « = 0.35 = 8 > 1.65). By standard nondegeneracy
(0pE > 0,0%F # 0), there are exactly three roots ky, < kar < kg

Positivity of ¢. From k = 0,

(14+¢)c = F(k)—(6+7)k—3nk*+0k” = (1—a)F(k)+pk+ink*+(1-B)0k",

using kF'(k) = aF (k) and the Euler condition. Hence, the RHS is > 0, so
c> 0.

Stability classification. For separable institutional costs ®(k, c) = (k) +
¢c, the Jacobian of the dynamical system at a steady state (k, ¢) simplifies
to,

g p —(1-9¢)
s (k) =y (k) 0

At a downward crossing (Ej < 0, the low and high roots), det J < 0: sad-
dles. At the upward crossing (Ej > 0, the middle root), det J > 0 with

trJ= p > 0: unstable (node/focus). |

Therefore, non-monotone supervisory costs encode “learning-at-low-scale”
(marginal institutional cost falls as k rises from very low levels) and “congestion-
at-high-scale” (marginal cost rises later). The result is path dependence: a
low-capital institutional trap and a high-capital equilibrium may both be
feasible; initial conditions (or small shocks) select the long-run outcome.

PropoSITION 3 (Complex Eigenvalues from Capital-Consumption Cross-Effects).
Assumptions. F(k) = Ak, A > 0,0 < a < 1.
O(k,c) = vk + 50k* + pc + suc® — ke, y,m, 0,4 >0, € > 0.

Assume 1+ ®.(k,c) > 0 and D(k,c) =1+ gligc >0 on .
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Claim. There is a nonempty open set of parameters for which the unique
steady state (k,c) is an unstable focus (a complex conjugate pair with pos-
itive real part).

Proof. First derive the Jacobian in general. The Euler FOC and costate
yield (algebra standard in continuous-time consumption dynamics)

2 (F'—5—p—®i) — £ 2% G(k,c)
e T . G=F-dk—c—0.

At a steady state G = 0 and F/ — 6 — p — &, = 0, and differentiation
gives

¢ =

P _(1+¢c)

B (R) — e — sy 0

For the stated ®, @y =1, P = —&, hence

det.] =55 [(1+ 62) (F" (k) — ) + pé]

Since trJ = p > 0, the eigenvalues are complex iff the discriminant
A =p?—4detJ <0, ie.,

det J > p?/4.

Choosing ¢ large enough (and adjusting p so 1 + @, > 0) makes det J >
p?/4. By continuity, this holds on an open parameter set. Hence the
eigenvalues form a complex pair with real part p/2 > 0: an unstable fo-
cus. |

J =

Economic intuition is obvious: The cross-term —&kc captures comple-
mentarities: governing a larger, more monetized economy can be cheaper
per unit when activities co-move. This strengthens feedback in the Eu-
ler dynamics and can produce spirals (oscillations) rather than monotone
convergence—formalizing institutional boom—bust episodes.

ProrosITION 4 (No Cycles under Separable Convex Costs).  Assump-
tions. F € C? with F" < 0. ®(k,c) = ¢(k) + x(c) with ¥",x" > 0 and
1+ x'(c) > 0.

Claim. The planar system on ) admits no nontrivial periodic orbits.

Proof.  (Hirsch—Smith).
Compute the off-diagonal partials:
ok ¢ c
—=—(1 ! 0 — = (F"(k) — " (k 0
5o = (X <0 So = sl (P — () <0,
since F” < 0,9"” > 0,c > 0,D > 0. Thus the system is strongly competi-
tive on ). By the Hirsch—Smith theorem for planar competitive systems,

periodic orbits cannot exist; every compact limit set is an equilibrium. |
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Hence, with separable convex costs, governance adds friction but no
strategic interaction across margins. The induced order structure precludes
rotation in phase space: oscillations are globally ruled out, and the economy
converges monotonically to its unique saddle path.

ProposITION 5 (Limit Cycles under Cross-Effects or Nonconvexity).  As-
sumptions. F"" < 0. ® € C? with either cross-effects ®., # 0 or a noncon-
vex component causing an unstable focus at (k,c). Assume

(i))1+®.>qo>0,D>dy >0 on

(ii) coercivity at large scale: for some positive-definite quadratic form Q
and M > 0,

O(k,c) > Q(k,c) — M when Vk? + c? is large;

(#ii) no other equilibria in an annulus around (k,c).

Claim. There exists at least one periodic orbit surrounding (k,c).

Proof.  Inner boundary (outward flow). Since (k,c¢) is a hyperbolic
repelling focus (A < 0, trJ > 0), the linearized system has a positive-
definite Lyapunov function Vi,(z) = 2 Pz with V(z) > A|z||?> > 0 near
the origin (standard Lyapunov equation). Thus a small closed curve T,
around (k, ¢) is crossed outward.

Outer boundary (inward flow). Let Vou(k, ) = k? +c2. For large radius
R, coercivity yields

G(k,c) = F(k) = 0k — ¢ — ®(k,¢) < —Q(k,c) + C1R + Cy < —22 R?

for some Ag > 0. Using the explicit ¢ formula with bounded &, 1+ ®. >
qo and D > dy, one obtains Vo = 2kk + 2c¢ < —CR? for large R: the
vector field points inward on the circle oy = {k? + ¢ = R?}.

Trapping annulus and Poincaré-Bendixson. The closed annulus A be-
tween Ty, and Tyt is positively invariant. By (iii), A contains no equilibria
other than the inner repeller. Therefore by the Poincaré—Bendixson the-

orem, the w-limit set of any trajectory in A\ {(k,c} is a periodic orbit. |

Economic discussion. Cross-effects/nonconvexities create a repelling fo-
cus (inner source). Coercive institutional burdens at scale push trajectories
back (outer sink). The economy cannot settle at the repeller nor escape to
infinity; instead it cycles endogenously—institutional boom—bust dynamics
in which accumulation relaxes costs for a while, then escalating complexity
raises costs and reverses course.

Notes on Admissibility and Interior Dynamics

e The “small-institution” condition (A) is economically essential: if v, n, ¢
are too large, the numerator in (1+¢)c = F(k) — (§+7)k* — 3nk? becomes
nonpositive, forcing ¢ < 0. All results above are stated under (A) (and,
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where relevant, 1 + ®. > 0,D > 0), ensuring interior steady states and
economically meaningful paths.

e For Proposition 2, multiplicity requires the U-shape in the marginal
institutional cost, which holds for 1 < 8 < 2 (the 8 € (0,1) case cannot
generate three intersections because k®~1 is decreasing too steeply and does
not bend the user-cost upward at high k).

e For Proposition 3, complex eigenvalues follow from det .J > p?/4. The
cross-effect @, = —¢ < 0 enters positively in det J via +p&/(14+PF), giving
a clean, checkable inequality.

e Propositions 4-5 describe a sharp dichotomy: separable convex costs
= global monotonicity (no cycles); cross-effects/nonconvexity = possibility
of cycles via Poincaré-Bendixson.
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