























freight on this oldest railway system were all adapted to the bobtailed cars. The
infrastructure and equipment, such as the roadbed and metal, and the engines, additionally,
were not at a substantial level to take care of such traffic when some technological
improvements first went into operation. It was, therefore, not without any troubles to
introduce new technologies since “(...) the chief significance of this work of improvement,
adaptation and repair in this connection [was] that it [argued] a fatal reluctance or inability

to overcome this all-pervading depreciation by obsolescence.”**

His example is closely scrutinised by Va Nee Vleck who has shown quantitatively in her
PhD dissertation that the case might not be necessarily so. She proved that British carriages
were not economically inefficient or irrational but merely substitutes for more costly
distribution and delivery means such as horses, hay and oats, trucks, and petroleum fuel.
Small wagons, therefore, were used because they suited to the existing infrastructure and
not because they were economically at the marginzs. I shall not go deeper into her
interpretation and yet deal with an implication of hers. Her account, as she as well
mentions, is that unless shown quantitatively, one cannot judge in advance whether path
dependent outcomes are non-optimal or not. Van Vleck’s account could be applied to
QWERTY case as well: as no quantitative calculation is done up to now, we do not know
whether QWERTY is a relatively inferior technology or not. Her point might be interpreted
as a controversy in the literature, though, this interpretation, in fact, builds the bridge

between two notions and forces us to think about counterfactuals.

Examination of counterfactual conditions builds the link between the two. Whenever an
institution evolves dependently on a path, the question to be asked would be “What if that
institution had evolved independently on a path?” More precisely: “Might it have turned out
better if all the resources we have spent on path-X (QWERTY) had been rather allocated for
path-Y (Dvorak)? And if so, how much?” The point here then is that one has to make a
counterfactual calculation whenever path-dependence plays a fundamental role in the
evolution of the institution. That is to say, path-dependence requires economists to compare
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* See her paper Van Vleck, “Delivering coal by Road and Rail in Britain: The Efficiency of the “Silly Little
Bobtailed’ Coal Wagons”, Journal of Economic History, 57(1), 1997
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the circumstances in the actual world with the circumstances in a counterfactual world.
Leaving aside the practical question of “How will we make such a measurement?”, we
economists should know “how much is QWERTY inefficient in quantitative terms?” The
inquiry is actually equivalent to making causal statements in that counterfactual scrutiny
involves the examination of the causal connections between the antecedent and the
consequent in every happening. To think about counterfactuals, in other words, amounts to
explicating the causal connexion among events. Counterfactual analysis, then, can be seen as
the link between empirical work (quantitative research) and theoretical work (examination of
causes). Insofar as counterfactual conditionals are causal claims, empirical work will involve
historical narration. This, then, leads us to that counterfactual scrutiny fills the link between
path-dependence and cumulative causation in economics. This point is neither new nor lucid
enough and yet it is worth examining further.

Explaining Interchangeable Parts Production

The following section demonstrates my own interpretation of path-dependence and
cumulative causation. The section needs revision and possibly corrections as well; and yet the
story in its present form gives the basics of the very idea where we can scrutinise path-
dependent circumstances.

Robert Woodbury the economic historian mentions a late eighteenth century entrepreneur, Eli
Whitney, due for negotiating a contract with the American Federal Government on July 15,
1798. Whitney, according to the contract, promised to make ready more than 10000 stands of
muskets in fifteen months, which was considered as an impossible engagement at his time.
He, moreover, would have to supply all at a production plant with the necessary amount of
workers featuring the skill of manufacturing the required goods, neither of which had never
and ever existed. Whitney, as a matter of fact, even when he could finish building the plant in
1824, could not hand over the promised amount. Nevertheless, interpreters of the history did
not give up considering him as a legend, Woodbury reports. He could only manufacture 500
pieces of muskets in 1801, though, between 1806-1809, he could produce 3500. This fact
establishes the very reason why Eli Whitney has been considered as a prima donna in
Woodbury’s story.26

The primary motive lying under the success of Eli Whitney is the method he applied for
producing the muskets. He was not the first to utilise the method of interchangeable parts
production, actually; as Woodbury stresses, even before the eighteenth century this method
has been known and applied for producing commodities. Interchangeable parts production,
therefore, was not surprisingly used at Whitney’s plant as well. Nevertheless, with other
constituents he successfully annexed to the production process, such as his accomplishment of
employing unskilled labour with high efficiency in terms of high amount of output and

extremely low costs, he deserves to be a part of the legendary story.
The legend tells us a nineteenth century story, though, the origin of the industrial mass production is a

pre-industrial phenomenon. As we trace back the economic history of machinery workmanship, what we
encounter in mechanical clock manufacturing, for instance, is the principles identically used with the principles
in the nineteenth century industrial era. This dates back to thirteenth and fourteenth centuries and includes
industries such as lock and key systems manufacturing, printing machine manufacturing, and shipbuilding.

The idea of interchangeablity raises out of the evolution of production technologies leading to the
interchangeablity of the same parts of different working bodies with perfect conformity. A piece of work was no
more completed up by a single craftsman but instead that consequent stages of the same work was accomplished
spontaneously by numerous craftsmen in such a way that subsequent stages, in the end of the process, constituted

the entire work, say, the mechanical clock. The crucial point throughout the process was that every piece

%% Robert Woodbury, “The Legend of Eli Whitney and Interchangeable Parts™; in: Coats and Robertson(eds.),
Essays in American Economic History, (New York: Barnes and Noble Inc., 1970)
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produced at each and every stage of the work ought to feature full adaptability with the other pieces produced at
different stages.

We can name two distinct dynamics for the evolution of production pattern towards interchangeable
parts production. In the first place, it first appeared in such industries where the dynamics embedded in the
industry itself gave rise to interchangeable parts production. One of the most delicate examples is the mechanical
clock production. The mechanical clock, which composes of numerous mechanical parts such as pendulum,
escapement, wheels etc., requires an accurate workmanship. It is very much possible to specialise on producing
one single particular part of the mechanism. For this, it is necessary for the clocksmith to have the use and wont
of manufacturing each part with perfect delicacy as to assembly every part with accuracy and make the whole
mechanism work flawlessly.

The production pattern, on the other hand, has been under the influence by some external factors such as
gigantic growth in demand, the necessity to down-price the goods traded, expansion of markets, division of
labour etc. The production of weapon and arms are unique examples here. Producing them according to
interchangeable parts production principles provided the possibility to down-price these goods, and, moreover, to
replace the ruined parts and mechanisms with the appropriate and sound substitute.*’

So, what and where is the point in opening a philosophical discussion on the historical curiosity about
interchangeable parts production in the pre-industrial era? The very basic and essential birthmark of this sort of
study would be that it features the examination of path dependent sequences of events. Every method, standard
and unit actualised in the production process lock the system in to a particular technological pattern of
workmanship. The way to manufacture a commodity, therefore, becomes to find a way to adjust accurately every
single part manufactured by different masters. What is critical here is that the very process of production
converges toward a path so as to settle a conventional, or ceremonial, in Veblen’s terminology, archetype in
every stage of production. This, gradually, precludes the possibility for the process to get itself free from its
preceding states. Whether or not non-optimal solutions might come about is not necessarily the major theme
here, though, it is likely to happen that every constituent of the production realises some sort of an inertia
regarding the technological pattern of the process. The sequence of events, therefore, features such a cumulative
character that any pattern imposed at any stage of the process feeds itself forwardly, which fixes the evolution of
the production process to a path and makes it evolve through this path. Any novelty in terms of the standards
used by every master, in the first place, confronts the cumulatively strengthened ceremonial technological
setting, which would likely not let it establish any further technological innovation. Every novelty, on the other
hand, in case it establishes new standards or workmanship, creates a new path of evolution not so much

distinguished in character from the previous.

Explanation of the evolution of this sort of production pattern requires understanding the
causal nexus among singular events. The explanation, then, would feature a number of
properties. It would, in the first place, have a cumulative character. That is to say, our

explanation should consider the fact that every constituent of the production process brings

*7 For further inquiry concerning particular goods produced according to the principles of interchangeable parts
production see Carlo Cipolla, European Culture and Overseas Expansion, (Harmondsworth: Penguin Books,
1970) and his Guns and Sails in the Early Phase of European Expansion: 1400-1700, (London: Collins, 1965),
Nathan Rosenberg(ed.), The American System of Manufacturing, (Edinburg: Edinburg Uni. Press, 1969) and
David Landes, Unbound Prometheus, (Cambridge: Cambridge Univ. Press, 1969).
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