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Technological innovation is a fundamental driver of economic growth, and it is natural to
consider the degree to which technological innovation responds to greater market integration.
Beyond increasing incentives for technological innovation, greater market integration may
improve economic efficiency by reallocating resources to more productive uses.

We are exploring these issues by drawing lessons from manufacturing productivity
growth in the United States, from 1850 to 1900, as the American economy was rising to global
prominence and increasingly pushing the world technological frontier. We begin by
decomposing aggregate productivity growth into gains in technical efficiency (counties
becoming more productive) and gains in reallocative efficiency (more resources becoming
allocated to counties that are more productive on the margin).

We then turn to analyzing contributions to productivity growth from the expansion of the
railroad network over this era. Drawing on previous research analyzing changes in market
access and agricultural growth (Donaldson and Hornbeck, QJE 2016), we calculate variation in
counties’ access to markets for manufactured goods. Preliminary estimates using county-by-
industry data indicate that increased market access generates substantial increases in county
manufacturing productivity.

These preliminary empirical specifications regress a particular county outcome on:
county market access, county fixed effects, state-by-year fixed effects, and year-interacted cubic
polynomials in county latitude and longitude. One of the notable benefits from analyzing
changes in county market access, rather than directly estimating impacts of local railroad
construction, is that much variation in counties’ market access is due to more distant changes in
the railroad network. As in earlier work (Donaldson and Hornbeck), which estimated the impact
of market access on agricultural land value, we can estimate specifications that control for local
changes in county railroads. Indeed, our preliminary estimates are robust to controlling flexibly

for changes in local railroad density.



We are now seeking to digitize plant-level records from the Census of Manufacturers
from 1850, 1860, 1870, and 1880. These records include detailed data on plant inputs and
outputs, including both quantities and values of outputs and materials inputs (for 1850, 1860, and
1870). These data will permit further analysis of cross-firm input reallocation, and firm-level
innovation responses to increased market integration.

We are requesting research funds ($20,000) to finish collecting and processing scans of
Census microfilm and to support initial data entry expenses prior to obtaining larger grant
support. This project is a substantial undertaking, and we have already processed considerable
microfilm that form a near complete set of what was originally collected by the Census. We are
now beginning data entry of firm-level records for a few states (NE, KS, MN, 1A, MO) that
represent a contiguous geographic area that experienced substantial within-region variation in
railroad construction and changes in market access between 1850 and 1880. These states also
have relatively few establishments, which limit the preliminary data entry costs. Our baseline
county-level estimates are similar when limiting the sample to these five states, though the
precision declines and the estimates are only marginally statistically significant.

This initial wave of establishment-level data will allow us to illustrate the feasibility of
the data entry project and prepare preliminary analysis using these firm-level data. Given this
preliminary work, we would then be in a strong position to obtain further substantial funding

from the NSF and other various sources to complete entry of the full Census.

Budget

$5,000 Indexing and cleaning scanned plant-level Census survey images
(by part-time undergraduate research assistants)

$15,000 Entry of plant-level records for an initial subset of states and decades

(by DDD, a data entry firm)
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