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Integrating Institutional Change
and Technical Change in Economic History
A Transaction Cost Approach

by

DoucLass C. NortH* and JouN J. WALLIs*

1. Introduction

One of the central themes in modern economic history is that the enormous
productive potential unleashed by the technical changes of the last two cen-
turies could only be captured by fundamental changes in the institutional
structure of the economy. Changes in technology reduced the cost of physically
taking land, labor, and capital and making physical things — what we call
transformation costs — provided the fundamental driving force for increasing
incomes. In turn, these changes in the production process induced changes in
the institutions that control the cost of purchasing inputs, monitoring the
production process, and selling outputs — what we call transaction costs.
There is a strong suggestion that at the level of the firm over time transfor-
mation costs have been falling, while transaction costs have been rising. For
example, economies of scale have induced the development of hierarchical
managerial structures, but the cost of operating those structures has ultimately
placed a limit on firm size and the economies of scale that can be realized. In
an earlier paper we estimated that the transaction sector has grown from 25 to
45 percent of GNP over the last century. Between 1870 and 1970 the percentage
of the industrial labor force employed in purchasing and marketing depart-
ments or as managers, supervisors, or clerical workers grew from 3 to 25
percent in mining, 4 to 30 percent in manufacturing, 13 to 18 percent in
transportation, and from 6 to 28 percent in services (WALLIS and NORTH [1987,
107-108]). The numbers suggest that the growth of the transaction sector may

* The authors would like to thank Elizabeth Case for editiorial assistance; seminar
participants at the Washington Area Economic History Seminar, California Institute of
Technology, and University of Hawaii; and Kenneth Sokoloff, Sumner LaCroix, Lance
Davis, Barry Weingast, Alfred Chandler, and Claudia Goldin, and several referees for

their comments and assistance.
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be a drag on economic growth, that firms incur increasing transaction costs to
manage their ever growing size and complexity, and that these costs may
gradually erode the productivity gains associated with technological change
and economies of scale.

This essay explores the interplay between institutional and technical change
and suggests a less pessimistic interpretation of the growing transaction sector.
We focus on the level of the firm, rather than the level of the market or the
individual, because the relationship between technique and institutional struc-
ture are most obvious there. CoaSE [1937] and [1960] gave birth to the trans-
action costs approach to the study of institutions by studying the firm. We
begin with “The Nature of the Firm” followed by a reexamination of
WILLIAMSON [1985] and CHANDLER [1977], the two most productive uses of
Coase’s insight. One summary hypothesis of Coase is: given the existence of a
specific technology, institutions are chosen by firms to minimize transaction
costs. This formulation of Coase, and its shorthand, rule of thumb expression
— institutions are chosen to minimize transaction costs — have been extremely
productive starting points for understanding the evolution of institutions in the
modern economy.

But what happens when technologies are not given? What happens when
technologies and institutions are simultaneously chosen? Then the rule of
thumb proposition that institutions are chosen to minimize transaction costs is
demonstrably false. Institutions will be chosen that minimize total costs, the
sum of transformation and transaction costs, given the level of output. This
essay is an exploration of the possible interpretations of technical and institu-
tional change that emerge from taking heed of that simple fact.

The framework developed in this paper suggests a new historical perspective
on the relationship between technical and institutional change. It questions
whether the growth enhancing effects of technical change — driving down
transformation costs — are ultimately limited by the rising transaction costs
associated with the institutional changes necessary to implement new technolo-
gies. While the process may work this way in some sectors of the economy, in
other sectors technical change may lower transaction costs, not raise them. In
other cases institutional change may raise transaction costs if, at the same time,
it lowers transformation costs. This is a fundamental revision of the basic way
in which economists and economic historians think about the process of eco-
nomic growth.! Rather than viewing institutional change as a way of imple-

! This essay is concerned with the interplay between institutional forms of organiza-
tion and technical change in the context of rational decision makers. The institutions
examined are typically at the level of the firm and, therefore, the institutions and tech-
niques chosen by firms will enhance the rate of economic growth. Of course, this is only
true in the context of a basic institutional framework conductive to economic growth,
such as existed in the United States. NoRTH [1985] and [1988] explores the consequences
of the basic institutional framework for the growth or non-growth of economies.
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2. Coase, Transaction Costs, and the Transaction Sector

In “The Nature of the Firm” Coase laid the intellectual foundation for a
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tics. Some characteristics are physical attributes: size, shape, color, location,
chemical composition, and weight for example. Other characteristics are the
property rights to the good: the rights to use, derive income from, and exclude
others from using the good. Just as the physical attributes affect the value of
the good to the user so too the property right attributes affect the value of the
good.

Changing the physical attributes of a good or service is the transformation
function. Changing the property right attributes of a good or service is the
transaction function. Transformation costs are the costs of the land, labor,
capital, and entrepreneurial skill required to physically transform inputs into
outputs. Transaction costs are the costs of the land, labor, capital, and en-
trepreneurial skill required to transfer property rights from one person to
another.*

Many transaction costs are unobservable. A prospective house buyer typical-
ly spends time looking at available houses, a cost the buyer incurs that is not
transferred to the seller. This transaction cost is not quantifiable. On the other
hand the buyer may engage the services of a realtor. The realtor’s fee is a
quantifiable transaction cost. The realtor’s service is a transaction service, that
is, a transaction cost that results in a visible exchange and is therefore observ-
able. The transaction sector is made up of the various transaction services that
are exchanged within the economy. The size of the transaction sector is, there-
fore, a lower bound estimate of the level of transaction costs in the economy
in much the same way that GNP is a lower bound estimate of welfare in the
economy.

The concept of transaction services provides an empirical measure of
transaction costs that can be integrated into the Coasian framework using a
simple production function model of a firm. Firms are concerned with trans-
action costs because transaction costs use real resources. Firms must not
only devote resources to physically transforming inputs into outputs, they
must also devote resources to transacting for the purchase of inputs, the coor-
dination and monitoring of inputs in the transformation process, and the sale
of outputs.’

The production function of a typical firm can be written as:

4 Remember that not all transaction costs occur at the point of exchange, many occur
before and after the point of exchange. Information costs typically occur before exchange
and monitoring costs typically occur after exchange. The transaction and transformation
cost distinction can be quite subtle. It is not, for example, the same as the production and
distribution cost distinction. Transporting a good from one place to another is a transfor-
mation activity, since it changes a physical attribute of the good — location — while it is
typically treated as a cost of distribution. On the other hand, hiring a foreman to
supervise workers is a transaction cost, since it changes the property rights attached to
the labor services by transferring the right to direct labor from the worker to the foreman,
while the foreman is typically treated as a cost of production.
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1) Q=f(Lf,Kf,Df,IGf,L,,Ka,D,,,IGa,E;T,I),

where the subscripts f and a denote inputs devoted to the traqsformatlon
and transaction functions respectively; where Q .is output, L is l'abor, K
is capital, D is land, IG is intermediate inpgts, E is entreprgnpunal input, Z
is technique, and [ is institutions. Institutions 1nclvude political, legal, an

contractual structures, norms of behavior regarding contrgct fglﬁllment,
honesty, and effort, and the like. Techniqug includc?s ‘{he physical llmltgthns
imposed on the possible combinations of inputs within the state of existing

e. . .

kn"(l)"llr?;jagction costs are the sum of the costs of the land, labor, capltal,.mterme-
diate goods, and entreprenecurial skill requ'ire.d 'to perform t.he 'trtclnsacthn func-
tion (L,, K,, D,, and IG,). A profit maximizing ﬁrm.or individual will incur
transaction costs only when the expected benefits of doing so exce§d the expf:ct-
ed costs. Since the rational firm or individual will treat. tr'ansacnon costs just
like any other cost, the economics of transaction costs is just the same as the
economics of any costs.® ' . .

The Coasian firm determines its boundaries on the input side by comparing
the difference in cost between purchasing an intermediate good and pro.ducmg
it internally using raw land, labor, and capital inputs.. On the output s1§e the
firm determines whether to sell an output, Q, which is more or less ﬁn1§hed,
based on the difference between the selling price of finished .and gnﬁmshed
products and the cost of the land, labor, and capital used.m ﬁm.shmg the
product and any differences in the transaction costs of selling finished and
unfinished products. .

Two aspects of the Coase model are important for'our purposes. First, the
firm is not concerned with minimizing either transaction costs or transforma-
tion costs in isolation: the firm wants to minimize the total cos’Fs Qf producing
and selling a given level of output with a given set of characterlstlcs. Thfe firm
will regard transaction and transformation inputs as mte.rchangeable in thei
production process and will utilize each input up to the point where t.he usua
marginal conditions are satisfied for all inputs. Therefore, t.ransformatllon costs
and transaction costs are not independent since changes in transaction co§ts
will lead to changes in transformation costs and vice versa. 'For exampI.C, a rise
in the price of a transformation input will lead, ceteris paribus, to an increase
in the use of transaction inputs, except in the case of gross complemc?nts.

Second, transaction costs are transaction costs whether they are 1ncprred
inside or outside of the firm. For example, a firm may purchase an input
through a market specialist (a middleman) or direc.:tly from producers through
its own procurement division. The first method involves the purchase of an

6 “More generally, the object is not to economize on transaction cosf,s but to econo-
mize in both transaction and neoclassical production cost respects” (WILLIAMSON




614 Douglass C. North and John J. Wallis JIOTIE

intermediate good (the services of the middleman) whereas the second involves
the production of a transaction service within the firm using raw inputs. Both
met.hods use real resources, incur real costs, and are real transaction.costs
Which alternative is chosen will depend on which method has the lowest totai
costs, not necessarily the lowest transaction costs.

3. Williamson and Chandler

The most detailed theoretical development of Coase’s insight is Williamson’s
Econpmic Institutions of Capitalism and the most ambitious historical applica-
.txon is Chandler’s Visible Hand. Both Williamson and Chandler view the histor-
ical development of the large firm as a distinct institutional response to the
problems posed by transacting in an increasingly complicated economic envi-
ronment. Managerial innovation has been and remains a necessary element in
the gro»yth and realization of new productive technologies. This is the major
qga.htatlve conclusion of “The Nature of the Firm,” the root of Williamson’s
critique of the anti-trust laws, and the central theme of The Visible Hand.

In their respective fields Williamson and Chandler have provided the n.lost
comprehensive integration of transaction cost economics into the analysis
used by economists and economic historians. Their contributions have been
fuqdamental, but their goal has been to analyze the relationship between insti-
tutions and transaction costs within and at the boundaries of the firm. Unfor-
Funately their framework is seriously deficient when it comes to anal);zing the
1mportance of and method by which institutional and technical change con-
tribute to the growth of the economy. The problem is not that Williamson and
(?haqdler believe that the firm exists to minimize transaction costs. The defi-
ciencies stem from a theoretical, historical, and empirical approach that focuses
exclusively on firms and begins with the premise that transaction costs are
qnobservable. The result is a theory of economic institutions in which institu-
t%ons respond to, rather than create, technical opportunities in the transforma-
tion sector. It is also a theory that excludes much of the potential richness of
the transaction cost concept.

Williamson’s theory of transaction cost economics is presented in chapter 1
of T he Economic Institutions of Capitalism. The empirical structure of William-
son’s work is built around the idea that transaction costs are, generally, not
subject Fo quantification. ““Also, costs of both types [ex an;e and ex ’post
tr;.il?sactlon costs] are often difficult to quantify. This difficulty, however, is
.mm'gat?d by the fact that transaction costs are always assessed in a’comparat’ive
1nst1tut1'ona1 way, in which one mode of contracting is compared with another
Accordxpgly, it is the difference between rather than the absolute magnitude of
transactllon costs that matter” (WILLIAMSON [1985, 21 -22]).

The .dlff.erences in the absolute magnitude of transaction costs between dif-
ferent institutions, i.e. contractual forms, can be assessed in a theoretical way
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using the concept of asset specificity. Contracts involving assets which are
relatively more specific to the exchange in consideration are subject to greater
risk of contract violation and therefore involve greater transaction costs, both
before and after the contract is agreed to. Therefore a ranking of different
contractual forms by asset specificity will also produce a ranking by the level
of transaction costs they involve. This ranking can then be used to predict how
institutional forms will vary in different circumstances.’

This approach to the problem of transaction costs and economic institutions
completely ignores the presence of transaction services. Transaction costs in a
Williamson world are like the time that a prospective buyer spends looking for
a house: a cost which is real, but unmeasurable because it does not result in a
market exchange. Unmeasurable costs may not be trivial, but measurable
realtor’s fees are typically about 5 or 6 percent of the purchase price and other
measurable closing costs are equally large.

The critical weakness in Williamson’s approach is that all changes in observ-
able costs must, by construction, come from what he calls “neoclassical produc-
tion costs” and we call transformation costs. In a Williamson world we can only
explain institutional change as the result of that technical change that alters
neoclassical production costs since they are the only observable costs, or as the
result of traditional relative price changes. Any explanation that suggests that
transaction costs change independently of changing production functions is
empirically unsupportable, since we do not, cannot, and need not observe
transaction costs.

Chandler builds on Coase and Williamson, yet the distinction he makes
between transaction and transformation costs is not as dramatic or as empiri-
cally loaded as in Williamson’s work. Chandler, instead, makes much of the
distinction between transaction costs that are internal to the firm as opposed
to transaction costs that are external to the firm, to the extent that he gives them
different names: the former being “organizational costs” and the latter “‘trans-
action costs.” In this respect Chandler comes close to arguing that the form of
an institution is determined by the desire to minimize transaction costs. Firms
internalize functions only when the transaction costs of doing so are less than

7 This whole appraoch obviously skirts a critical problem: if we can’t measure the
absolute level of transaction costs associated with two types of contracts how can we tell
that the transaction costs are higher in one contract than in another? There is no obvious
empirical ability to tell whether transaction costs are higher or lower under one contract
than under another.

Economic historians have used the technique extensively. It has been used in the debate
over sharecropping and the organization of post-bellum southern agriculture as well as
a number of other institutional applications. There is no doubt that where significant
asset specificity is involved or where monitoring labor is important, as in the case of
sharecropping vs. fixed wage vs. fixed rent contracts, variations in transaction costs over
various forms of contracts may be large. See LIBECAP [1987] for examples.
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when the firm contracts for the same function in the market. This type of
argument is at the foundation of his description of the railroads. The railroads
ultimately developed an industrial organization composed of a few large firms,
not because of cost advantages on the transformation side but because of the
high transaction costs attendant on the operation of rail lines that are extremely
asset specific and thereby liable to all kinds of contractual problems.®

On the other hand Chandler is aware that institutional arrangements have
a marked effect on transformation costs as well as on transaction costs (includ-
ing his organizational costs). The central importance of throughput in his
explanation of the growth of large firms is built around the idea that transfor-
mation cost savings of economies of scale could only be realized by incurring
increasingly high levels of transaction costs necessary to run large firms. Like
Williamson, Chandler’s conclusion is that technical change in the process of
transformation drives firms to adopt institutional forms that, while expensive,
are the only way to capture the lower transformation costs offered by the new,
large scale industrial technologies. Incurring higher transaction costs were
necessary to realize the gains from technical change in the transformation
process.’

4. An Alternative Framework

We can improve upon Williamson simply by noting that some transaction
costs are measurable and do involve real resource costs, but this does not
move us closer to understanding the relationship between technical and institu-
tional change. We have already emphasized the theoretical proposition that
rational individuals will select techniques and institutions to minimize all costs,
subject to the appropriate benefit constraints. This section examines these
interrelationships more closely and extends the analysis to the paths by which
the impact of technical change is transmitted to institutions and transaction
costs.

In Williamson and Chandler, the effect of technical change is to alter the
menu of transformation possibilities available to the firm. Different production
techniques work best under different institutional arrangements and the firm

8 While there were obvious cost(s) advantages to running more freight over a system
of a given size, it is not clear that there were cost advantages to having bigger systems
(after some minimum size was reached) other than those associated with the transaction
related problem of keeping freight volume up.

? Of course, Chandler is not alone. This is the accepted explanation of institutional
change in the 19th and 20th century offered by economic historians and economists — the
explicit economic history of institutional change; NORTH [1981], DAvis and NoRTH
[1977], and ROSENBERG and BIRDZELL [1985], all use this framework. Changes in the
institutional structure are assumed to be made in response to changes in production
techniques, and were not in themselves the source of economic growth.
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chooses the best combination of techniques and institutions. Whether one
thinks of the firm as picking the lowest cost transformatioq teghmgue and then
selecting the institutions with the lowest transa.ction cost {nstltutlon or, more
appropriately, picking the institution and technique that gives the lowest total
of all costs, changing techniques affect the choice of institutional structure by
changing the available transformation opportunities. . .

The unexamined dimension in all this is the relationship between technical
change and transaction costs, which are implicitly assumed to be indepeqdent
of technique. In reality, transaction costs are directly affected. by techplque.
Indeed, several of the major innovations of the industrial revo.lutlon, partlcular-
ly in transportation and communications, may have had their mc?st important
impact in reducing transaction costs directly. We can illustrate this by expand-
ing the basic Coasian model of the firm. . '

If we were to combine the production function of equation (1) with an
appropriate set of input and output prices we c01.11'd perform the stapd?rd
optimization analysis, derive a set of first order condltxops for proﬁt maximiza-
tion, and evaluate the effect of either a technical or an institutional cha'nge' on
transaction costs or transformation costs. In reality, of course, neither mstltg-
tions nor technologies can be represented by simple numbers, and the model is
intended only for illustration. If X, are the transaction inputs and X, are the
transformation inputs, then the implicit assumption is that d(dQ/dX, ,,)/.dT =0.
The notion that institutions affect transformation costs can be written as
d(dQ/dX )/dl + O. N

We use the term “augmenting” (‘‘attenuating”) to refer to the pos1t1v§ (ne.:g—
ative) effect of a change in techniques or institutions on the pgrﬂgl df:nv_atwe
of output with respect to an input. Thus transaction augmeptmg lnstltutlopal
change is an institutional change that raises the productmty of transaction
inputs; transaction augmenting technical change is a tf:chmcal change that
raises the productivity of transaction inputs; and, 11kew1s.e, a trapsfqrmgtlon
augmenting technical or institutional change is a t.echmcal or institutional
change that raises the productivity of transformation mputs. The case of trans'-
action augmenting institutional change and transforrgaﬂon augmenting techni-
cal change are straightforward, but it may help to give examples of the cross
cases. .

As an example of transaction augmenting technical change consider .the
telephone. Alexander Graham Bell perfects his knowledge of a set of technical
relationships between certain inanimate materials that alloyv h1m't0 produce a
telephone system. Within the communications industry the invention is a trans-
formation augmenting technical change since it directly alters the r.ela'uo.nshlp
between labor, capital, land, intermediate goods, and entrepreneurial skill en-
gaged in the process of transforming raw materials into finished telephones. If
we shift our focus to other industries, however, the invention of the telephone
is typically a transaction augmenting technical change. Purchasing departments
could purchase more with fewer resources, managers and foremen could mon-
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itor and coordinate more workers with fewer resources, and marketing depart-
ments could sell more output with fewer resources. Thus per unit transaction
costs are reduced by increasing the marginal product of transaction inputs.

As a case of transformation augmenting institutional change consider the
introduction of the through bill of lading by the railroads. The through bill
had a direct impact on transaction costs as it immediately became easier to
sell tickets and freight, thereby increasing the productivity of shipping
clerks, freight managers, etc. But it had a similar impact on the transformation
side of the operation, effectively allowing a given number of engines, cars,
and engineers to haul a larger amount of freight over a given amount of
track.°

It is at this point that the focus on individual firms becomes limiting. The role
of intermediate goods, both in the transaction and transformation process, is
central to understanding how technical and institutional change are transmitted
throughout the economy. As in the case of the telephone, technical change in
one industry may lead to lower transaction costs and institutional change in
another. In the terms of our simple model, d(dQ[dIG,;)/dT; > 0, where T;is
technique in industry j and /G,; are intermediate transaction inputs in indus-
try i. The large reduction in transaction costs caused by the introduction of the
telephone were realized only when firms, primarily outside of the communica-
tions industry, purchased telephones as intermediate goods. Other significant
reductions in transaction costs accompanied the development of the railroad,
the telegraph, various types of office machinery, and better methods for infor-
mation processing in general.

In a similar way institutional change in one industry can be transmitted to
another industry via intermediate goods. As an example, consider the financial
sector, where the development of investment banking, an organized bond mar-
ket, and a securities market dramatically altered the internal structure of firms
in other industries when it became possible to raise capital through an external
agency. The impact is transmitted to firms outside the financial sector through
the availability of an intermediate good — a transaction service, such as the use
of an investment banker.

Figure 1 presents a heuristic way to think about these relationships. The
figure represents the Coasian decision making process in a typical firm. The
horizontal axis measures the volume of transactions the firm makes, the

% Transformation augmenting institutional change is central to the major conclusion
of Chandler’s research: the management of throughput is essential to the operation and
cost advantage of the large, modern manufacturin g enterprise. Without the management,
i.e. institutional structure to control a large organization, a firm cannot realize the
benefits of technical change. Chandler’s entire body of scholarship is, therefore, the best
example of transformation augmenting institutional change that we could possibly cite.
We will consider Chandler’s history in detail later in the paper.

150/4 (1994)  Integrating Institutional Change and Technical Change 619

Transactions
Figure 1

demand curve, D D, is derived from the demand for the m.ﬁbm m:& anco.ﬁ
(assume that the price of the product is exogenously %83::@.& in a competi-
tive market), and the supply curve, S'S, is determined mv\ the price and produc-
tivity of the transaction inputs available to the firm."

A transformation augmenting technical change, say one that creates lower
costs at a higher level of output, will increase the derived demand m.Oa trans-
actions (and therefore for transaction inputs) to b.\ D'. Both :mmwmosoz costs
per transaction and aggregate transaction costs rise. >.:Ev:mr it is not clear
whether the share of transaction costs in total costs will rise or fall when the
change occurs, it is clear that marginal transaction costs as a share of all
marginal costs will increase. Rising transaction owma per oxowm:m.@ are eventu-
ally becoming a limiting factor in realizing the gains the firm receives from the
new transformation technique. .

A transaction augmenting technical change will have a .BE.& EQQRE effect.
Rather than shifting the derived demand for transactions it will shift the mc_om.?
of transactions to S’ S’. The shift from point A to point C on the graph, while

! The concept of “transactions” here is unfortunately vague, but is essentially the
same one that Coase uses.
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resulting in lower transaction costs per transaction, could result in either
higher or lower total transaction costs. Depending on the relevant elasticities
of substitution between transaction and transformation inputs, a fall in the
cost of transacting can lead to a larger or smaller share of factor payments
going to the transaction sector. In contrast to the previous case, however,
now technical change is leading to economic growth by reducing transaction
costs.

5. The Visible Hand

The extent to which technical change raises or lowers transaction costs is a
subject for future research. We do not provide any quantitative empirical
evidence in this paper one way or the other. But Chandler’s historical account
suggests that transaction augmenting technical change may have been very
important in shaping the growth of large firms in the nineteenth century. In this
section we recast Chandler’s arguments in the terms of our model and find a
strong indication that a complex relationship between institutional and techni-
cal change was at work.

Chandler’s views on the origin of large firms can be compressed into three
elements. First, the modern business enterprise takes its initial impetus from
developments in transportation and communications. The modern business
enterprise “has taken several forms since the coming of the railroad, steamship,
telegraph and cable transportation and communications and made possible
modern forms of production and distribution” (CHANDLER [1987, 13]). Second,
the effects of the new transportation and communications technologies were
both transaction and transformation augmenting, and Chandler places the
heaviest weight on the coordination of large scale production and distribution
of goods. In order to fully realize the technical possibilities of innovations in
basic industrial techniques it was necessary to operate on a very large scale.
“What is of basic importance to an understanding of the coming of modern
industrial enterprise is that the cost advantage of the larger plants cannot be
fully realized unless a constant flow of materials through the plant or factory
is maintained. The decisive figure in determining costs and profits is then the
throughput...” (CHANDLER [1987, 6]).

The final step in the argument goes beyond economies of scale in transform-
ing, however. Economies of scale help explain why production units became
larger, but not why multi-unit, multi-product firms emerged. “The economies
of scale as measured by throughput help to explain why the large firms ap-
peared in the industries that they did and why they appeared when they did, but
they do not explain why they initially grew by integrating forward into distri-
bution and backward into purchasing. The new mass producers might well have
continued to buy from and sell to commercial intermediaries — wholesalers,
retailers, and manufacturers’ agents. By doing so they would have been spared
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the expense of investing in expensive distribution. and purchasing fac1111tles tal?c:
personnel” (CHANDLER [1987, 10]). But they d1(.1 not spare themse vei1 . ?
expense. None of the large and successful firms failed to integrate for'war in g
marketing their output, although the nature of that forward integration varie
i industry to industry. '
Wl("i"fi}cl) f;:;zclts of C}}Ilandler’s history bear dir.ectly on th'e role of trgnsactlt(l)ln
costs in explaining the growth of large firms. Elrst, the 1nc1§ent that Fr1gige£s Z
birth of large business enterprises is transaction augmenting technica (li ang
- the development of railroads, steamships, telegraphs', and cables. Tran.s oi'mag
tion augmenting technical change in the transpprtatlon gnd communica 1tc})1n
industries led directly to transaction augmenting technlca}l changef in o gr
industries. The transmission mechanism for this change was 1nterme§1ate g'oo.fs
_ the availability of regular transport and cheap, rgpld commumf:atlons sngm‘;
icantly altered the transaction costs of pyrchasmg inputs and selhing outpu i.es
For any level of output, Q, this substantially reduced the .transactlc;n resour: 1a;
the L,, K,, D,, and IG,, necessary to prodgc{e that Q. ThlS meant thata re;g; :
flow of raw materials and orderly disposition of tt’mlshed products could be
i a considerably lower resource cost. .
aciﬁggfggi éthandler is awaZe of significant institu.tional develqpment in th.e
structure of finance and trade that occurs before the implementation of techm(;
cal change that leads to large firms. This develppment predates large firms an
must, to some extent, have reduced transaction costs for the economy as a
ade larger firms more feasible.
Wh"l?rlznizgtir:n cost rgeduction from many sources made it profitable to adgpt
the developing large scale batch and continuou§ process methods of prodducilon
(transformation) that characterize the industries in which l‘arge ﬁrms. evelop.
The first lesson to draw from Chandler is that it was the fall in transaction closts,
occasioned by technical change in other industries, that made the new large
i s possible in the first place. .
bu’i“llrll:sssef(fxlﬂi a?spect is equally important. The firms which ultimately grew tof
become large firms (Chandler uses emp?oyn'lent over 20,000 as a me:alsttlre (?[-
“large”) integrated forward into the distribution of oquuts, and many in Zgr}all :
ed backwards into the purchase of inputs. In our earlier paper we showed t ;10
the largest source of growth in the transaction sector between 1870 and 19
came within firms. In 1870 only 10 percent of the transactx.on s.ector, 2 percent
of GNP, was within firms in the non-transaction industries (industries other
than wholesale and retail trade; finance, insurance, and real estate; and goverrfl’—
ment). In 1970 over one-third of the transaction sector, or 10 percent of GNP,

was within those firms.

12 Remember that transportation costs themselves are transformatign, not tre}r}sactlaﬁ
costs. It is, as we all know, the regularity of rail transport that makes it competitive wi

canals, not cost per ton mile shipped.
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What developed after 1870 was qualitatively and quantitatively different
from the impetus to the growth of large firms created by technical change in
transportation and communications. As Chandler amply and eloquently docu-
ments, the large firms that succeeded were the ones who were able to “manage”’
this expansion. To do so required a revolution in the methods of managing large
groups of people. That is, what happened after the 1870’s was a transformation
and transaction augmenting institutional change. A change in the methods of
managing large business organizations.

6. Conclusions

We believe that there is a plausible, indeed strong, case to be made for the
argument that institutional change and falling transaction costs were a signifi-
cant source of economic growth over the last two centuries. The exact magni-
tude of their contribution remains to be measured, of course. We have advanced
a framework for integrating transaction costs and institutional change into
economic history. A critical element in this framework is that institutions do
not exist to minimize transaction costs. Rational economic actors wish to
reduce costs at all margins. Technical innovation can lead as easily to reduc-
tions in transaction costs as it can to reductions in transformation costs. Like-
wise institutional change may lead to reductions in either transaction or trans-
formation costs. There is not, and should not be, a one to one identification
between institutions and transaction costs or between techniques and transfor-
mation costs.

By assuming an implausibly strong link between institutions and transaction
costs, economists have been able to further assume that transaction costs need
not be measured. Under that assumption, theories that propose an important
role for institutional change in explaining the development of economies must
necessarily be content with making assertions that can rarely be confirmed or
falsified, since the economic variable they rely on, transaction costs, is unob-
servable. Further, theories built on this assumption are force to conclude that
the development of institutional structures embodied in a growing transaction
sector has been a constraint on the rate of economic growth rather than an
independent source of growth. Perhaps the assumption is correct, perhaps
institutional change has not played an independent role in creating growth,
perhaps transaction costs have been rising in the aggregate and per exchange.
But we cannot determine whether the assumption is accurate if we use a
theoretical framework that precludes, by design, the possibility that the as-
sumption is wrong.

Now we are in a position to at least challenge the assumption that transaction
costs rose because of the need to accommodate technical change. In heuristic
terms, if the demand for transaction inputs was sufficiently elastic, in the way
that the demand for cheap cotton textiles or Model T°s was elastic, then a
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" significant expansion in the size of the transaction sector could have been

induced by a reduction in transaction cqsts. The .growth of the transagnfon
sector may not have been caused by an increase in the derived demanB o;
transaction services, but by a shift in the supply curve of those services. ’otd
alternatives are consistent with the evidence presented in our earlier paper an
there is, as vet, little ground to choose between t.he two. But the predlspOS}tlon
to favor the derived demand explanation is nothing more than that, a predispo-
Sltl\j\)frel.have only to go back to the “Nature of the Eirm” to find a th?ory that
allows for the possibility that changes in institupons and transaction costs
either constrain or promote growth. We have bth upon Coase to suggest a
framework that allows us to make the important d1stu.1ct10ns between transac-f
tion and transformation costs and to, potentially, d1.sentangle the effects' o
institutional and technical change. Separating transact'lon from transformation
costs gives us a deeper understanding of the complex mterdependent structure
of an economy as it evolves, enabling us to sce clearly the interplay bethaeri
technical and institutional change. The essay demons.trates that tef:hn%ca
change may have far reaching consequences for transaction costs aqd 1gst1t?-
tional change, and equally that transaction cost§ may have far reaching imp i-
cations for our understanding of how technical change affects economic
gr?l‘v;llzhintegration of transaction costs into economic history also provides a
solid theoretical footing for business history. Chandlgr has p1or.1eer.ed the way
in providing us with an in-depth analysis of the .evol.vmg organizational 'strgc—
ture of the business firm. What has been missing is the overall q}lantltat1ve
magnitudes necessary to substantiate his findings agd the theoretical frame-
work to integrate business history with both economic history and economics

proper.
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