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Financing Late Industrialization:

Evidence from the State Bank of the Russian Empire

Abstract

Gerschenkron (1962) argued that public institutions such as the State Bank of the Russian Empire
spurred the country’s industrialization. We test this assertion by exploiting plant-level variation in access
to State Bank branches using a unique geocoded factory data set. Employing an identification strategy
based on geographical distances between banks and factories, our results show improved access to public
banking encouraged faster growth in factory-level revenue, mechanization, and labor productivity. In line
with theories of late industrialization, we also find evidence that public credit mattered more in regions
where commercial banks were fewer and markets were smaller.

JEL classification G28 - L52 - N23 - O14 - P41

Keywords industrialization - economic geography - banking - industrial policy

1 Introduction

The role of the state in fostering industrial development has been heavily contested. Stud-
ies of early industrializing countries, in particular Britain, underline how industrial pro-
duction grew as a result of the unplanned interaction between entrepreneurs, inventors and
financiers (Mokyr, 2010). Economists studying late industrializing countries, on the other
hand, frequently emphasize the importance of the state in channeling finance to industrial
enterprises. In classic work, Gerschenkron (1962, p. 123-126) argued that countries such
as Germany or Russia were too scarce in capital to develop through a free interplay of mar-
ket forces. He proposed that especially in Russia, the state had substituted for "missing"

markets by directing investments through state institutions (the most important of which



was the public banking system).> Murphy et al. (1989) famously generalized Gerschenkro-
nian arguments in a formal model, which stressed the need for coordination between the
investment decisions of individual enterprises through a government-initiated "Big Push".
The importance of state-sponsored finance for industrial growth has since been used to
explain the rapid development of East Asian economies such as South Korea after the sec-
ond World War (Woo, 1991; Allen, 2011; Lane, 2024). More recent policy debates on the
role of national development banks in the industrial policy of emerging economies such as
Brazil tread similar ground (Musacchio et al., 2017).

Empirically, however, research into the role of states in financing industrialization often
suffers from two limitations (Juhasz and Steinwender, 2023; Juhasz et al., 2023). On the
one hand, it is hard to separate the causal impact of industrial policy from other country-
specific factors (such as endowments, culture or technology). We circumvent this limi-
tation in this paper by investigating the role of industrial policy in a single country: the
Russian Empire. This choice is auspicious because the Russian Empire underwent an
unprecedented industrial boom in the final decade of the nineteenth century. As shown
in figure 1a, industrial production grew by 8-9% annually between 1890 and 1900, out-
performing other prominent industrializing countries of the time, including Germany and
Japan. Moreover, Russian policy in the 1890s promoted direct lending by the state to in-
dustrial enterprises. Figure 1b demonstrates that output in provinces receiving more credit
from the state banking system indeed grew at a faster rate. Based on such patterns, older
generations of economic historians have followed Gerschenkron in attributing Russia’s in-
dustrialization to the provision of public funds (Crisp, 1976; Garvy, 1972). However, as

more recent contributions have pointed out, there are limitations to drawing causal infer-

2"Supply of capital for the needs of industrialization required the compulsory machinery of the government, which, through its
taxation policies, succeeded in directing incomes from consumption to investment" (Gerschenkron, 1962, p. 20).



ence from highly aggregated data: Russian economic growth may have occurred despite,
rather than because, of intervention by the Tsarist state.” This underscores the second
challenge in the literature: country-specific studies of industrial policy frequently do not
observe the counterfactual, that is the development of industry in the absence of govern-
ment intervention.

This paper brings new micro-data to the debate on the financing of late industrialization.
We focus on the ambitious policy by the reformist Russian Finance Minister Sergei Witte
between 1892 and 1903 that used the State bank of the Russian Empire to extend credit to
private industry. Before Witte’s appointment, the ability of the State Bank to lend directly
to private enterprises had been restricted. During Witte’s tenure, these restrictions were
rescinded and the State Bank lent heavily to industrial enterprises across the country. After
Witte was removed from office, his credit policy was dismantled. Witte’s credit expansion
therefore presents a clearly delimited policy intervention. We evaluate the impact of this
policy on revenue, labor productivity, and machine use at the factory level, leveraging
newly geocoded data on manufacturing establishments in the Russian Empire between
1890 (before the start of the policy) and 1908 (after the policy had been ended).

This data allows us to exploit the geographical distance from each individual factory
to the local bank branch as an exogenous determinant of its access to public credit. We
can treat distance as exogenous in our context because the location of bank branches and
factories was determined before the start of Witte’s credit policy. Additionally, we show
evidence suggesting that neither factories nor bank branches sorted geographically before
the start of the policy in a way that affects later factory-level outcomes (see section 4.1 on

our identifying assumptions). Accordingly, distance to province capitals housing a State

3Both Gregory (2014) and Kahan (1989) make this point using largely descriptive evidence. Using multi-sector growth models
calibrated with Russian data, Allen (2003) and Cheremukhin et al. (2017) are similarly skeptical regarding the capacity of Tsarist
institutions to deliver long-run growth.
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Figure 1: Industrial output and credit during late industrialization.

Bank branch is a statistically significant predictor of a factory’s outcomes in 1908, after
Witte’s credit policy had ended, but not in 1890, before the start of the policy. Moreover, as
we use factory data over two periods, we can control for factory characteristics at baseline.

Finally, our use of plant-level data allows us to control for fixed effects at the level of the



bank branch. In other words, our empirical strategy relies on variation between factories
with differing levels of access to the same branch of the public banking system. Unlike
much of the literature on the banking-growth nexus (King and Levine, 1993; Jayaratne and
Strahan, 1996; Levine et al., 2000; Guiso et al., 2004; Burgess and Pande, 2005; Berkowitz
et al., 2012; Pascali, 2016), our principal estimates do not rely on comparison between
bank branches in different regions. Two recent papers from the literature on banking and
growth in historical settings (Heblich and Trew, 2019; Lehmann-Hasemeyer and Wabhl,
2021) rely on finding exogenous variation in regional financial development either through
an instrumental variable strategy or through local policy shocks. In contrast, our study
primarily exploits variation at the sub-regional level.

Our empirical results suggest that access to a State Bank branch did indeed lead to a
higher growth rate of factory-level revenue, productivity and machinery use. This offers
an explanation of the astounding pace of industrial change in Tsarist Russia. In a second
step, we examine how the effect of access to public credit depended on factory and re-
gion characteristics. In line with Gerschenkron’s argument, we find that the effect of the
State Bank was more important for factories without access to private sources of finance,
and for factories located in areas where input and output markets were weakly developed
(section 5.2). This suggests the state substituted for private capital or weak fundamentals.

Our research therefore sheds new light on the determinants of Russian industrial growth
before the Revolution. Markevich and Nafziger (2017) and Zhuravskaya et al. (2023) high-
light the heterogeneity of institutional developments in Imperial Russia. Gregg (2020),
using some of the same manufacturing censuses as this paper, shows how incorporation
helped industrial enterprises to grow, despite the complicated concession system involved.

Whereas Gregg (2020) focuses on incorporation as a way for the largest firms to secure



equity finance, our study focuses on the mass of industrial plants that relied on external
credit. The role of the State Bank in this process has not been quantitatively tested, despite
the centrality of the Bank to Imperial economic policies.*

It is important to note, however, that we do not argue that lending by the government
was an optimal allocation of resources in Russia. We show that access to public bank-
ing spurred industrial revenue and productivity, especially in poorer regions. We cannot
formally assess the full welfare implications of state banking, as we observe neither the
opportunity cost of public funds, nor the deadweight loss incurred in raising them. It
is likely that Witte’s policy redistributed income from the bottom to the top in a society
where incomes at the bottom were already meager. This is because Witte’s policies in-
volved a redistribution from taxpayers to recipients of industrial loans. Taxes were largely
indirect, and thus regressive (Ananich, 2006; Lindert and Nafziger, 2014).> Witte’s policy
pursued one goal — industrialization to maintain Russian geopolitical pre-eminence — at
steep trade-offs.

Moreover, the Russian state was no impartial social planner. Political patronage net-
works among industrialists, bankers, and bureaucrats significantly influenced the alloca-
tion of credit across the provinces (Lychakov, 2018). These networks facilitated preferen-
tial access to financial resources for those within close proximity to key decision-makers.
The Russian case therefore contributes to a broader literature emphasizing the role of so-
cial networks in entrepreneurship and credit allocation (Lamoreaux, 1996; Gupta, 2014;
Colvin et al., 2020). We capture personal distance to state bankers using geographical

distance between factory and bank as a proxy for loan access, thus exploiting the tendency

4Salomatina (2014b) offers historical evidence suggesting that the State Bank played a role in the emergence of Russia’s commercial
banking system. Bugrov (2012) provides a rich narrative history of the State Bank in Russian, while Frenkel (2017) analyzes descriptive
statistics on the Bank’s branch network.

5In addition to taxes, Witte’s policy was financed by floating government loans abroad. Their repayment, of course, would eventually
have landed on the Russian taxpayer had it not been for the repudiation of these debts by the Bolsheviks after the Revolution (Malik,
2018).



of business networks to decrease with distance (see section 2 for historical evidence on
networks and section 4.1 for the operationalization).

The rest of the paper proceeds as follows. Section 2 provides the historical background
of reforms in Witte’s Russia. Section 3 describes the data collected, and 4 sets up our
identification strategy. In section 5 we first estimate the effect of the State Bank on factory-
level outcomes, before examining the importance of regional characteristics. The last

section concludes.

2 Historical Background

2.1 [Establishment of State Bank branches

The State Bank of the Russian Empire was founded in 1860 as part of a reform package
sponsored by Tsar Alexander II. Anxious to retain Russia’s vaunted status as a great power
after its defeat in the Crimean War, the Tsar sought to modernize the Russian economy,
including its financial system. Upon its founding, the State Bank was effectively incor-
porated as an agent of the Ministry of Finance. The Bank’s Charter placed tight limits
on its ability to issue credit to commercial enterprises, although the Bank did sometimes
advance short-term working capital on the basis of discounting promissory notes in the en-
suing decades (See figure 2c). Nonetheless, the bank’s principal functions during the first
decades of its existence revolved around the coordination of public finances, in particular
the placing of government bonds, managing the Imperial gold reserve, and collecting and
transferring tax payments. This last function mandated the build-up of an Empire-wide
system of deposit accounts and a payment mechanism, which led to the establishment of
branches outside of the Empire’s principal cities of St. Petersburg and Moscow (Gindin,

1960; Bugrov, 2012; Garvy, 1972; Ananich, 2006). Between 1860 and 1866, 33 branches



were set up (see figure 2a). As the objective was to maximize the collection of deposits
from the regions, Tsarist authorities allocated branches to the commercially most impor-
tant towns, that is those with a high density of tax payers and savers. Through these
branches, the State Bank effectively acted as a giant "pump" funneling resources from
Russia’s provinces to St. Petersburg for use by the Imperial government (Bugrov, 2012;
Frenkel, 2017, p. 180, 183).

Further expansion of the branch network proceeded slowly for about a decade. This
was due to the difficulty in attracting skilled staff to remote locations, and the low level of
capitalization of the Bank itself. Deposits also grew slowly in the first decades (figure 2b).
Many branches had difficulty breaking even, partly because the high level of central con-
trol written into the Bank’s Charter limited the ability of branches to adjust their assets
flexibly to local conditions. Central control, in turn, was perceived necessary given the
low levels of human capital of banking staff employed in the regional branches. This fur-
ther reduced the appetite for expansion, until resources for a second wave of expansion
were again available in the 1880s (see figure 2a). In expanding, authorities followed the
rule "every town a bank", meaning that a new branch was allocated to the administrative
capital of a province. The principal reason behind this decision was that the State Bank
was a bureaucratic institution, which followed the general hierarchy of the Empire’s ad-
ministrative divisions.® By the start of Witte’s tenure in 1892, most provincial capitals had
received a local branch (Bugrov, 2012; Frenkel, 2017, p. 184).

The Bank’s early history has important implications for our empirical setup. Firstly,
the timing of branch establishment was clearly endogenous to local economic conditions.

This precludes a straightforward comparison between branches. Instead, our empirical

This approach was modeled on the "federal" system pursued by the German Reichsbank at the time. Note that in some provinces,
one or two secondary branches were established outside of the capital, for which we control in the empirical analysis.



strategy exploits within-branch variation provided by distance. Secondly, while the timing
of branch placement was endogenous, the location of placement was determined by ad-
ministrative criteria (namely the location of the provincial capital). Thirdly, the purpose of
the early public banking system was not to support local industry. Quite reversely, it was
used to "pump" taxable surplus out of the regions. Being geographically close to a branch
was therefore not necessarily advantageous for industrialists before the start of Witte’s

policy.’

25
|
|

1000 1200

20
|

400
|

Frequency of branch foundation
10 15
| |
(million current Rubles)
600 800
L L

o

wn +q § ~
18‘75 18‘80 18‘85 18‘90 18‘95 19b0 19‘05 19‘1 0
year
T T T T T T Gosbank total deposits
1860 1870 1880 1890 1900 1910 . .
Year Commercial bank total deposits
(a) Founding year of first State Bank branch in province (b) Deposits in State Bank and private banks

200
|
9
|

8
|

o 4

1880 1885 1890 1895 1900 1905 1910 1915
Year

1900=100
50 100 150
L L L
Commercial paper rates, 12 months, lower bound (%)
4 5 6 7
) L L L

=== |ndustrial credit (share of balance sheet)

! 01jan1860 01jan1870 01jan1880 01jan1890 01jan1900 01jan1910
Promissory notes (average branch volume)

Month

(c) Industrial loan and promissory note issues, State Bank (d) Interest rate, State Bank

Figure 2: Evolution of State Bank of Russian Empire, 1860-1913. Vertical (red) lines indicate tenure of
Sergei Witte as Minister of Finance. Source: Crisp (1976); Bugrov (2012); Salomatina (2018) and authors’
calculations based on Russian State Archives.

7In the empirical analysis we control for the potential benefits of being close to other provincial services.



2.2 Witte’s policy experiment

The role of the State Bank changed dramatically after the reformer Sergei Witte took over
the Ministry of Finance and hence authority over the State Bank in 1892. Witte was a fol-
lower of Friedrich List, the German economist whose writings on development strategies
for late industrializing countries dissented from the tenets of classical economics. From
List’s writings, Witte distilled two policy recommendations. Firstly, protective tariffs were
to insulate Russian industries from more advanced Western competition (Suesse, 2023).
Secondly, the government was to dispense credit to domestic industry in order to aid its
expansion and technological upgrading. This would make Russian factories productive
enough to export, first to less competitive markets in Asia, and eventually to Europe. In
order to mobilise the public funds for this ambitious scheme, Witte did not only rely on do-
mestic tax revenues, but also increased the issuance of Russian government bonds abroad.
Finally, in order to increase Russia’s attractiveness for foreign investors, Witte formalized
the ruble’s link to gold in 1897 (Drummond, 1976; Ananich, 2006; Wcislo, 201 1).8

The State Bank was a key institution for the implementation of Witte’s new policy
framework. Macroeconomically, it received the right to issue currency backed by gold
and would act as Russia’s guarantor of gold convertibility. Most importantly for our pur-
poses, the State Bank would support the provision of industrial credit. In order to carry out
these new functions, Witte rescinded the Bank’s restrictive rule book by sponsoring a new
Charter in 1894. This provided Witte with several policy levers. Firstly, the new Charter
abolished previous restrictions on commercial lending, and additionally made provisions
for granting loans to smaller borrowers, which could include individually owned factories

or small craft workshops. It also extended the term structure of existing financial instru-

8There was a potential contradiction between Witte’s aim of credit expansion and his commitment to maintaining the ruble’s parity
to gold. The Russian government was able to overcome this tension by maintaining a larger gold stock than would have been necessary
merely for backing the currency, thus providing it with a margin of flexibility for credit operations.

10



ments, making it possible for entrepreneurs to finance a broader range of capital needs on
the basis of promissory notes. Secondly, Witte created a new set of financial instruments
specifically designated as "industrial credit" for longer-term investment purposes, which
were attractive for capital-investment projects. As figure 2¢ shows, the volume of credit
under this heading expanded massively once the new Charter took effect. Thirdly, the
State Bank not only expanded the volume and structure of lending, but also made credit
cheaper (figure 2d). Interest rates on State Bank loans during Witte’s tenure were lower
than in other periods, and were typically lower than those demanded by commercial banks
(Ishkinina, 2010; Von Laue, 1968; Crisp, 1976).” Fourthly, Witte delegated the authority
to approve loans to local branches.

During Witte’s tenure, the amount of funds allocated to each regional branch were of-
ten decided centrally. This gave precedence to poorer regions, as the center’s aim was
"to fill the gap left unattended by other credit institutions" (Crisp, 1976, pp. 134, 155).
Conditional on these regional allocations, however, the decision on which borrower was
to receive credit came ultimately down to the management of local State Bank branches
and was not fixed in the Charter. This is crucial for our analysis: local branches enjoyed
a large degree of discretion in determining the individual recipient of credit. In utiliz-
ing this discretion in loan allocation, they tended to rely on local elite networks which
were often centered around the province capital (Gindin, 1960). There were a number of
reasons for this. First, webs of kinship, social relations or religious affiliation were well-
established ways of dispensing credit in Russia, even for commercial banks (Crisp, 1976;
Rieber, 1991; Raskov and Kufenko, 2017). The geographically limited nature of such ties

is quantitatively corroborated by Hillmann and Aven (2011) who show how business op-

9From the perspective of the factory owner, State Bank credit was thus easier to obtain, had a longer repayment horizon and was
cheaper than most commercial offerings. For example, loan and discount rates demanded by the State Bank in 1897 were about 1%-
point lower than those of commercial competitors, as evidenced by comparing data from Salomatina (2015) and Bugrov (2012).

11



portunities depended crucially on local network strength in the provinces. Secondly, the
exhaustive study on the State Bank by Bugrov (2012, p.180-93) narrates how, after the
start of Witte’s policy, business owners had an incentive to cultivate access to bankers and
officials, often managing to obtain a seat on the board of their local State Bank branch.
Political capture of local branches by business interests were facilitated by the low rate of
turnover of branch managers (due to the difficulties of attracting qualified banking staff)
(Bugrov, 2012). Finally, in a pain-staking quantitative study of archival records on the
linkages between bankers and industrialists, Lychakov (2018) details the "personal con-
nections, or more formally interlocks, between members at banking boards, government
officials, and company board members." As a result, those factory owners who managed to

become close to bankers were at an advantage when it came to obtaining coveted funds. '’

2.3 Abrogation of Witte’s policy

Witte faced a high degree of resistance against his policies, both by the rural poor who paid
taxes and by the landed nobility who feared industrialization might undermine their rural
power base. However, the eventual end of the experiment was not related to the policy
itself. The cause for Witte’s dismissal in 1903 were disagreements over Russian impe-
rial expansion into the Korean peninsula, which he opposed. Witte lost the argument and
Russian expansion went ahead. The resulting war with Japan (1904-05) wrecked disaster
on the Russian economy (Wcislo, 2011). Facing mounting fiscal pressures, Witte’s suc-
cessors rapidly dismantled the State Bank’s expensive credit drive. Industrial loans were
once again curtailed (figure 2c). Instead, the Bank increasingly acted as an orthodox cen-
tral bank attempting to defend the stability of the ruble by raising interest rates (Ananich,

2006).

10 Appendix G and H provide further evidence on the functioning of the State Bank under the new Charter.
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Industrial growth returned after 1907, with larger participation by the now rapidly ex-
panding commercial banking sector. Joint-stock commercial banks had developed slug-
gishly until the late 1890s (figure 2b). The slow growth of private banking had partly been
due to government restrictions, and partly due to the fact that many banking houses were
linked to established enterprises, therefore having little incentive to invest in new ventures.
Nonetheless, even after private banks had become important actors in industrial finance af-
ter Witte’s exit, the State Bank did not entirely abandon its commercial interventions. The
Bank continued to act as a lender of last resort to commercial banks and large strategic
enterprises in times of crisis (Crisp, 1976; Boiko, 2011; Salomatina, 2014b). However, the

purpose was now to effect emergency bail-outs, rather than foster industrialization.

3 Data

Our data set consists of three key components. The Russian manufacturing census of
1908, conducted four years after Witte left office and his credit policies were terminated,
provides the endline data. Secondly, we use a similar census from 1890, two years before
Witte’s tenure, as a baseline. Thirdly, we employ data on the branching and financing

activities of the State Bank from its foundation in 1860.

3.1 Geocoded 1908 enterprise data

The "List of Plants and Factories in the Russian Empire" (Varzar, 1912) provides the uni-

verse of factories in the Russian Empire in 1908.!" The unit of observation is the physical

'The list contains 19,939 factories, excluding those in the autonomous Grand Duchy of Finland. We also omit some Central Asian
provinces lacking the same civilian administrative divisions as the rest of the Empire, leaving 19,472 plants.

13



plant or factory, rather than the legal entity owning it.'?

For each factory, the census pro-
vides three types of variables.

Firstly, there is data on revenue (in rubles), workforce size (headcount), and installed
machinery (by propulsion type and horsepower). These factory-level outcomes serve as
dependent variables in later analysis. We calculate labor productivity as revenue per per-
son, including this as an outcome variable due to Witte’s focus on improving industrial
productivity.

Secondly, the census details several control variables for analysis, including the owner’s
name and social status (noble, merchant, townsmen), type of establishment (workshop,
factory), corporate form (none, publicly owned, partnership, share-issuing corporation, co-
operative), and industry classification.'> We also approximate the owner’s ethnicity from
their name (Russian or non-Russian). For many establishments, there is additional data on
proximity to railway, riverine, postal, and telegraph stations. We code these factory-level
controls as indicator variables.

Thirdly, each factory has a precise address, including its first-level administrative sub-
division (province or governorate) and second-level subdivision (district or uezd). The
third level, comprising the municipal area (volost in rural areas or gorod in urban regions),
is where geocoding occurs.'* To geocode, we consult a broad array of sources on lo-
cal Russian history to match historic town and village names to modern ones, enabling
geocoding of factory locations at the municipal level. We geocode 88% of factories to this

level. Maps B.2 and B.2 in the appendix plot these factories.

2Incorporation in the Russian Empire was expensive and rare, so most establishments were owned by sole proprietors or partnerships
(Gregg, 2020). This benefits our empirical strategy, as physical and legal locations generally coincided.

13We use "single-digit" industry codes, yielding 15 industries. Although the census provides additional information for finer classi-
fication, it is not consistently categorizable.

14While towns have a center that can be precisely geocoded, all factories in a rural volost are assigned to the volost’s principal village,
which may introduce some measurement error, though likely minimal. The Russian Empire contained over 13,000 volosts, providing a
fine-grained observation unit. See appendix A.l for administrative divisions.
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3.2 1890 baseline census and matching

The 1890 manufacturing census (Orlov and Budagov, 1894; Orlov, 1895) provides a base-
line for our analysis. Similar in structure to its 1908 successor, it includes many of the
same variables. '

We match the factories of the 1908 census to those in the 1890 census in three steps.
First, we use a learning algorithm that matches factories by province and the owner’s last
name, adjusting for different spellings in each iteration. Second, we manually verify the
algorithm’s matches, utilizing the factory’s economic sector and size. Third, we exclude
multiple matches (cases where one 1890 factory matches several 1908 factories or vice
versa), which can occur due to factory splits or mergers during this period.'® This leaves us
with 2,677 conservative matches.!” The high rate of factory establishment and dissolution
implied by the matching quotient is unsurprising in a dynamic economy. The period 1890-
1908 also includes several economic downturns, leading to many industrial bankruptcies
(Gregg and Nafziger, 2024). Importantly, our matched factories are drawn from most
districts and nearly all provinces of the Russian Empire (table A.1), suggesting broad
geographical representation.

We compare the characteristics of the 1908 census factories matched to the 1890 cen-
sus with those that remain unmatched (table 1). One concern is that our hand-matching
might favor larger establishments, as they may be better documented. Yet, there is no sta-
tistically significant difference between the means of the matched and unmatched groups

for revenues, workforce, urbanization, and distance to the provincial capital. However,

15The census differs in structure from its 1908 successor. It includes the founding year for each factory. Most importantly, it consists
of two lists published separately, one for European Russia and one for the Empire’s border regions. Factories on the first list were
enumerated in 1890, the latter in 1893 and 1894.

16 Although we exclude multiple matches from our baseline analysis, we show in appendix C.9 that our results are robust to their
inclusion.

17This is comparable to the 3,271 matches Gregg (2015) obtained across all census years using a "rough" match that allows multiple
matches.
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Table 1: Matching 1908 factories to the 1890 census: Balance

1908 not matched to 1890 census 1908 matched to 1890 census
p-value of
Standard Standard  difference
Variable  Observations Mean Error Observations Mean Error of means
Revenue (rub.) in 1908 11,933 258660 16613 2,678 217990 12990 0.253
Machinery (hp) in 1908 11,933 111.6 6.80 2,678 69.9 4.48 0.041%*

Workers in 1908 11,890 111.2 4.48 2,675 114.6 6.37 0.730
Distance to capital (km) 11,933 82.3 1.03 2,678 79.1 1.70 0.190
Urban population ("000) 11,933 162.3 3.02 2,678 164.1 6.67 0.799

Non-geocoded factories excluded from both groups. Factories with multiple matches are excluded from both groups.
* p<0.10, ** p<0.05, *** p<0.01

unmatched 1908 enterprises use more machinery. This does not necessarily suggest an
oversampling of unmechanized factories in the matched group, given that the unmatched
group contains many new factories established after 1890. In an era of rapid technologi-
cal progress, these newer establishments may be more capital-intensive—a phenomenon

noted for late Imperial Russia as early as Gerschenkron (1962).

3.3 Financial data

We take the founding year and location of each State Bank branch from Bugrov (2012).
Most provinces received only one branch, located in the capital. By 1908, 11 provinces
had not received a branch of the State Bank in the capital.'® In order to control for the
presence of private commercial banks, we employ data from Salomatina (2014a). She
provides data on the location, foundation date, and capitalization of private commercial
banks and their branches across the Empire. For the analysis, we simply employ a dummy
variable taking the value of 1 if a municipal area (volost) is home to a private bank.

As a supplementary measure of our banking treatment, we have also collected finan-
cial data for all 120 branches of the State Bank in the Russian State Historical Archive in

St. Petersburg for the period 1881-1913 (RGIA, 2018). This information consists of the

18These 11 provinces were located around the Empire: Caucasus (Dagestan, Elizavetopol, Kutaissi), South Russia (Don, Taurida),
Baltics (Kurland), Poland (Kielce, Suvalki, Siedlce), North Russia (Olonets) and Siberia (Yakutia).
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branches’ balance sheets at the end of each financial year, as well as their annual turnover
of deposits and advances. Annual turnover is further subdivided by the type of financial in-
strument (promissory notes (vekselia) and industrial loans). Industrial credit only includes
longer-term loans. Promissory notes, a shorter term instrument, are also widely consid-
ered to have been employed in industrial credit too."” Unfortunately, data on individual
financial instruments are not always available for all branches, especially before 1900 (see
Appendix D). While the financial data do provide an overview of general trends in credit
provision, we therefore do not rely on them for our main results, for which we measure
access to finance provided by geography, rather than finance itself. Similarly, wherever we
do control for the availability of finance at the branch level in our empirical analysis, we
prefer to use a "coarse" binary indicator variable splitting the sample at the median into
branches with high or low credit provision. This avoids a fine-grained continuous measure
that might to a greater degree be contaminated by measurement error.

In addition, we include demographic and socio-economic variables at the district and
province levels. Summary statistics, definitions and sources for all variables are provided

in tables A.3-A.7.

4 Empirical strategy

4.1 Identifying assumptions

Causal inference We are interested in measuring the effect of State Bank credit on Rus-
sian industry. As the historical overview in section 2 has shown, the timing of the State

Bank’s branching was endogenous to local conditions. This rules out a staggered treat-

19Industrial loans were extended on the basis of collateral, including government securities, and were often government-subsidized
loans. The second type of loans were used to cover short-term credit needs, with their liquidity limit set by the promissory notes they
are attached to. Given the longer duration of industrial loans, these were utilized for capital investment, while promissory notes solved
more immediate cash flow constraints. See Appendix G for more detail.
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ment analysis of branching on provincial outcomes. Moreover, the credit volume each
branch extended might have been determined in response to local industrial characteris-
tics. This rules out a simple comparison of credit volumes between provinces (as was done
in figure 1b). Our core strategy is to treat both the branch network and factory location as
given in 1890 before the start of Witte’s credit policy and examine subsequent changes in
outcomes at the factory-level.

Firstly, we need a measure of the exposure of each factory to the bank that is not driven
by factory characteristics. For example, even if individual level loan data were available,
the extension of loans is likely to have been driven by factory revenues, or expectations
about revenues. We circumvent this problem by using the geographical distance from each
factory to its local bank branch as a measure of exposure to finance. Larger distances will
be reflected in higher transaction costs for factory owners in applying for loans and in
higher monitoring costs on the part of the bank. This is especially salient in Imperial Rus-
sia, were distances were large and transport links were still developing (Kahan, 1989).%°
Moreover, the historical overview (section 2) demonstrated that cultivating personal con-
nections to state bankers was an important factor in receiving loans and that these networks
were highly localized (Hillmann and Aven, 2011). As localized business network strength
generally decreases with geographic distance (Chaney, 2014), so will the probability of
receiving credit.

Secondly, we need to fix the location of the bank branch. Clearly, policy makers could
have placed branches closer to important clusters of factories to minimize the costs of
accessing finance. In this case, distances would not be exogenous to firm characteristics.
We therefore exploit the administrative rule for the location of bank branches: "Every

Town a Bank". In practice, this meant that if a province received a bank branch, this

20In our data, the mean distance to a branch of the State Bank is a considerable 87km, roughly a 10-hour journey by horse carriage.
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' We can

was placed in the town serving as the administrative capital of a province.’
therefore use the distance from each factory to its provincial capital, rather than distance
to a bank branch, as a measure for its access to finance. As the designation of towns as
provincial capitals had been historically determined before the creation of the State Bank,
this measure is not influenced by bankers’ assessments of the economic potential of a
region.

Thirdly, we have to confront the likelihood that distance to the provincial capital coin-
cides with access to administrative services or markets for inputs and outputs, all of which
could spur the growth of factories. In this case, we would we picking up a general "capital”
effect, rather than the specific "bank" effect. To circumvent this, we interact distance to
the provincial capital with the presence of a State Bank branch in the capital, thus using
factories located in provinces without a bank in their capital to identify the "pure" effect
of being located close to a capital.

Fourthly, we insert fixed effects at the province — and therefore the branch — level.
These serve a dual purpose. For one, these control for the possibility that the unobservable
characteristics of a region (such as economic potential) could influence the decision on
whether to invest the provincial capital with a bank branch. Furthermore, these fixed
effects control for the specific geography of a province. For example, branches in outlying
rural provinces may be systematically worse in allocating loans (a valid concern given the
difficulties of finding qualified staff in remote locations). In this case, we would still pick
up a "real" effect of finance on growth, but the interpretation would be different. Once
we include province dummies, however, we capture the variation in access to finance by

individual factories, rather than the supply of credit in an entire province.

210ur data reveal that 82% of provincial capitals received a branch, while only 5% of lower-ranked towns were accorded such
pre-eminence. We control for lower-ranked towns that receive a branch in the analysis.
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Finally, having found an exogenous location for the bank branch, we need to fix the lo-
cation of factories in space. If factories were free to relocate (or could be newly founded),
owners could choose to locate close to the bank to minimize transaction costs. This might
be a problem if the propensity to do so correlates with factory outcomes (i.e. more success-
ful factories find it easier to relocate). We avoid this threat to our identification strategy by
matching factories in 1908 to those already existing in their present location in 1890 be-
fore the start of Witte’s policies. As noted, before the State Bank started to dispense credit
liberally under Witte, there was little reason to locate close to the State Bank for access to
credit. Moreover, to preclude factory owners locating close to the bank in anticipation of
this policy change, we limit the sample to those plants already established in their location

before their local branch was founded, as a robustness check.?

Identifying assumption We can now state our identifying assumption. We estimate the
causal effect of banking on factory level outcomes if the factories that will experience a
stronger growth of revenue, machine use, or productivity in the 1890s do not systemati-
cally sort closer to the provincial capital in those provinces that eventually receive a branch
of the State Bank. Note that causality does not require factories in those two groups of
provinces to be identical - it merely requires them to be identical in the dimensions of
geographical sorting that are correlated with future growth. We now present evidence that
this claim is plausible.

Table 2 shows that there exists no statistically significant relationship between factory-
level outcomes in 1890 and the interaction of distance and bank placement. Factories

located closer to a capital city with a bank did not exhibit higher levels of revenue, ma-

22We can do this because the 1890 census provides each factory’s founding date. Note that we estimate the effect of finance
on existing firms (the intensive margin) as we exclude firms that were founded between 1890 and 1908 (whose location may be
endogenous). Cheap credit may also have eased the founding of these new firms at the extensive margin, which would imply that we
understate the overall effect of Witte’s policy.
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Table 2: No evidence of selection into treatment: Falsification test

) 6 3) @ G) © @) ®) ©)
Factory Factory Factory
Factory Factory outcomes Factory Factory outcomes Factory Factory outcomes
outcomes  outcomes 1908 outcomes  outcomes 1908 outcomes  outcomes 1908
1890 1908 full sample 1890 1908 full sample 1890 1908 full sample
Dep. Var.: revenue Dep. Var.: Machinery Dep. Var.: labor Productivity
Distance
to province
capital
X bank
in capital -0.0011 -0.0031*%*  -0.0021** -0.0392 -0.2179%*  -0.4177** -0.0005 -0.0029***  -0.0025%**
(0.0033) (0.0015) (0.0010) (0.0312) (0.0966) (0.1688) (0.0022) (0.0007) (0.0006)
Distance
to province
capital -0.0007 0.0018 0.0017* 0.0220 0.1167 0.3538%#* -0.0003 0.0018%%** 0.0020%%**
(0.0033) (0.0015) (0.0009) (0.0293) (0.0839) (0.1569) (0.0022) (0.0007) (0.0005)
Province F.E. v v v v v v v v v
Industry FE. v v v v v v v v v
Factory controls v v v v v v v v v
R2 026 0.49 0.40 0.08 0.29 0.09 0.27 0.41 0.39
Observations 1882 1882 16116 2491 2491 16746 2049 2049 16090

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Full sample is not restricted to factories
matched across 1890 and 1908 census years. Dep. Var. (1) - (3): natural logarithm of factory-level revenue (in rubles); (4)-(6) horse power of
installed machinery; (7)-(9) natural logarithm of labor productivity (revenue per worker). All regressions are Ordinary Least Squares, with fixed
effects at the level of industry and governorate. Factory-level controls include dummies for ownership categories (noble, merchant, townsman,
citizen), owner ethnicity (Russian or otherwise), corporation type (public, cooperative, shareholding, partnership), factory type (workshop, retail
establishment, factory, craft shop), and infrastructure availability (rail, river, post office, telegraph). All revenue regressions control for incidental
revenues. 1908 regressions control for (district level) revenue, machinery and productivity in 1890. Distances measured in kilometers. Bank
in capital refers to the presence of a branch of the State Bank in a governorate’s capital prior to 1908. Factory location defined as the factory’s
municipality (volost). Standard errors clustered at district (uezd) level (418-651 clusters).
Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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chinery use, or productivity before the start of Witte’s policy. This suggests that there was
no geographical sorting by high-performing plants and that the development-distance link
did not differ systematically between banked and unbanked provinces. We then run this
regression on the same set of plants in 1908, after Witte’s policy of cheap credit. Now we
do observe a relationship between factory outcomes and distance in banked towns. Given
that distance between factory and bank is fixed by construction, this implies that the bank’s
lending activity has changed the importance of distance. Being far away from a bank now
carries a penalty that it did not carry before. In columns (3), (6) and (9) of the same table,
we show that this insight is not due to sample selection stemming from our procedure of
matching factories across census years. Running the same regression on the full set of
geocoded factories in the Russian Empire, we find a similar result (with statistically simi-
lar coefficients): differential access to banking is associated with differential outcomes in

1908.

4.2 Specification in differences, 1890-1908

The preceding analysis on 1908 data offers preliminary evidence of the importance of the
State Bank. For our main analysis, we express our dependent variables in differences. This
has three advantages. First of all, by examining changes in revenues, workers or machin-
ery, we can control for the starting level of these variables in 1890. Secondly, this focuses
the analysis on factories whose location is fixed in 1890, before Witte’s policy of industrial
credit. Thirdly, by utilizing the 1890 census, we gain access to data on the founding year
of each factory, which we use for robustness checks. Based on the requirements of our

identification strategy discussed in section 4.1 above, our benchmark specification then is:
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where t( and ¢, are 1890 and 1908 respectively, and ¢ refers to the individual factory, k
to the industry, and s(j) to the municipality s that is a part of the province j. Fixed effects
(45, pur;) are therefore at the province and industry level. Distance between the factory
and the provincial capital d;; is interacted with the presence of a bank b, in the provincial
capital [0,1].>* The parameter 3, is our coefficient of interest. It will identify the causal
effect of the State Bank subject to the assumptions discussed above in 4.1. Dependent
variables Y include either growth in revenue, machinery use or labor productivity, all

measured at the factory level.”*

Factory baseline outcomes Y . ()¢, - Tevenue, machine
use or productivity in 1890 - are inserted as controls. Establishment-level covariates in X,
such as ownership type, are time invariant.

We cluster standard errors at the level of the district (uezd), resulting in a maximum of

480 clusters. Alternatives to this clustering are explored in C.6.

5 Results

5.1 Principal results: Access to banking improves factory outcomes

Benchmark The empirical results suggest the State Bank supported the growth of Russian
industry. As columns (2), (5) and (8) of table 3 demonstrate, factories located further away
from a branch of the State Bank in the provincial capital display a lower pace of growth

in revenue, invest less in additional machinery, and experience slower growth in labor

23Note that in the presence of province fixed effects, the main effect of the bank in the the province capital is absorbed.
24 Although we also use the size of the workforce as an additional outcome, this is not the focus of this paper. Increasing manufac-
turing employment was not the core goal of Witte’s policy, but rather a side effect.
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productivity. The coefficients on the interaction of interest are statistically significant at
conventional levels, and do not change noticeably upon the inclusion of a rich battery of
factory-level controls in columns (3), (6) and (9). Throughout, we control for baseline
levels of revenue, machine use, and productivity. The sign on the coefficients of these
baseline variables suggests convergence between factories for revenue and productivity,
with initially larger and more productive plants growing less rapidly on average. This
suggests that the process of industrial growth was not confined to plants that had a head

start.

Table 3: Explaining change in enterprise-level outcomes 1890-1908: Benchmark

@ (@) (3) “ (&) (6) ) ® €]
Including Including Including
Distance factory Distance factory Distance factory
Distance with bank level Distance with bank  level Distance with bank level
only interaction controls only interaction  controls only interaction controls
Dep. Var.: A revenue Dep. Var.: A Machinery Dep. Var.: A labor Productivity
Distance
to province
capital
X bank
in capital -0.0045%**  -0.0041%** -0.2054**  -0.2179%* -0.0034%**  -0.0029%%**
(0.0017) (0.0014) (0.0881) (0.0966) (0.0008) (0.0007)
Distance
to province
capital -0.0013*%* 0.0030* 0.0026%* -0.1227%%  0.0741 0.1159 -0.0010%**  0.0022%** 0.0018%%**

(0.0006) (0.0016) (0.0013) (0.0533) (0.0727) (0.0839) (0.0003) (0.0007) (0.0007)
revenue 1890  -0.5274%*%*  -(0.5282%%*  -(0.6057***
(0.0267) (0.0265) (0.0264)

Machinery 1890 0.2295 0.2288 0.1586
(0.3296) (0.3296) (0.3140)
Productivity 1890 -0.8059%***  -0.8064%**  -(.82]18%:#*
(0.0243) (0.0241) (0.0249)
Province F.E. v v v v v v v v v
Industry EE. v v v v v v v v v
Factory controls v v v
R2 0.33 0.33 0.42 0.13 0.13 0.21 0.50 0.50 0.53
Observations 2079 2079 2079 2491 2491 2491 2049 2049 2049

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) - (3): change in natural logarithm of
factory-level revenue (in rubles); (4)-(6) change in horse power of installed machinery; (7)-(9) change natural logarithm of labor productivity (revenue
per worker). See table 2 for more details on estimation and variable definitions. Standard errors clustered at district (uezd) level (418-480 clusters).
Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01

The coefficient on distance supports the role of the State Bank. In columns (1), (4)
and (7), before inserting the interaction of interest, the coefficient on distance is negative,

and statistically significant. After interacting distance with the presence of a bank in the
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capital, the main effect of distance switches sign and turns positive. This implies that,
after accounting for the effect of the bank branch, there is no longer a penalty associated
with being far away from the provincial capital. This is quite in line with the discus-
sion in section 4.1 - industrialists had little to gain from proximity to government services
(which were rudimentary, and sometimes predatory) in the absence of Witte’s credit poli-
cies. In fact, once we have accounted for the presence of a bank, the results suggest that
factories located further from provincial capitals posted higher growth in revenues and
productivity. Apart from a possible escape from government predation, the historical lit-
erature suggests two reasons for the benefits of geographical dispersion. Firstly, many
industries were dependent on a steady supply of raw materials, the transport of which was
costly given Russia’s undependable infrastructure. In industries where freight costs for
inputs outweighed those for the finished product, locating close to raw material sources
was beneficial (Spechler, 1980; Gregory, 2014).

The most important reason for choosing a rural location, however, was access to work-
ers. In table C.1, we use growth in a factory’s workforce as the dependent variable, and
find that plants further from provincial centers experienced larger increases in employment
once we account for the presence of a bank. This apparent paradox is well-established in
Imperial Russian history. Much to the chagrin of Lenin and his comrades-in-arms, Rus-
sia’s urban proletariat was small, and much industrial labor was provided by peasants.
This work was often of a seasonal nature. Before its reform in 1906, the rural commune
system also placed restrictions on the distance that peasants could travel to work in man-
ufacturing. Moreover, few were willing to migrate permanently to cities were food and
housing costs were exceedingly high. Factory owners therefore had an incentive to choose

rural sites close to their workforce (Spechler, 1980; Chernina et al., 2014; Gregg and Mati-
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ashvili, 2021). Although these location decisions reflected sound economic fundamentals
at the time they were made, they proved costly once provincial centers became a lucrative
source of finance in the 1890s. Factories close to capitals with a bank are able to expand

their workforce at a faster rate, as table C.1 shows.

Economic significance The standardized [-coefficients on the interaction of distance and
bank presence in table 4 suggest the effects we find are economically large. A one stan-
dard deviation increase in distance to the bank decreases revenue and productivity growth
by more than 0.2 standard deviations, a sizable effect. However, to properly evaluate the
marginal effect of distance from the bank we have to take into account two countervailing
forces. First, there is the benefit from proximity to bank credit apparent in the interac-
tion term. Working against this is the (numerically smaller) benefit from being close to
rural inputs of raw materials and labor discussed above, expressed in the main effect of
distance. Table 4 calculates the net marginal effect. Counterfactually moving a factory
one standard deviation away from the bank (87km) decreases the growth rate of revenue
by 0.13 % - points (from a mean growth rate of 0.97). The effect for machinery is similar
in size (a decrease of 8.9 horse powers from a mean growth of 58hp), while the effect for
productivity is comparatively larger. Overall, this exercise suggests that the State Bank

had a noticeable effect on factory outcomes.

Potential threats to causal identification We identify the causal effect of distance to a bank
branch conditional on the assumption that the extent of geographic sorting by future fac-
tory outcomes does not differ between banked and unbanked locations. We now investigate
potential confounds to this assumption. In section 4.1 we have already presented evidence

that high-performing factories had not sorted closer to provincial capitals with a bank in
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Table 4: Marginal effects and economic significance

] Effect of T std. dev. .
Average marglnal increase in distance Standardised

Outcome Mean of Unit of effect of distance (87 km) f3 coefficient
Variable outcome outcome if bank present on outcome on interaction
A revenue 0.97 90-growth -0.0015%** -0.131 -0.214
(0.00056)
A Machinery 58.2 horsepower -0.1020%* -8.874 -0.084
increase (0.05205)
A labor productivity 0.32 %-growth -0.001 1#*%* -0.096 -0.215
(0.00033)

Coefficients and marginal effects of distance from benchmark regressions (3), (6) and (9) from table 3. Robust

standard errors on marginal effects in parentheses: * p<0.10, ** p<0.05, *** p<0.01
1890, before Witte’s policy. However, if factory owners with better growth potential an-
ticipated the policy they could nonetheless have chosen to locate closer to a bank branch.
This would have required a large degree of foresight on the part of entrepreneurs, which
seems unrealistic given that Witte’s policy broke with established monetary orthodoxy in
Russia (Crisp, 1976). Nonetheless, if such sorting occurred, it would not be picked up by
examining outcomes in 1890. In table C.2 we therefore examine the growth of factories
that were already established in their location before their provincial capital received a
State Bank branch. The coefficient on revenue decreases slightly, the impact on machin-
ery increases, and the effect on productivity is unchanged. In all cases, the coefficient
on the interaction remains statistically significant. We go one step further by restricting
the sample to factories established before 1860, when the idea of a State Bank was con-
ceived. We again find similar results, albeit with a decreased degree of precision due to
the diminishing number of observations.

In the same table C.2, we also control for proximity to any other State Bank branch

(including those not located in a provincial capital). However, we find our coefficients of
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interest to be largely unaffected when inserting a variable measuring the sum of inverse
distances to all other State Bank branches.”

Finally, our causal interpretation could be threatened if proximity to banked capitals
became more important during the 1890s for reasons unrelated to banking. For example,
banked capitals might coincidentally receive better access to railways or experience higher
population growth, and these benefits might spill over to closer enterprises. This would
not be picked up in our benchmark specification. In table 5 we investigate these potential
confounders. We interact distance to the province capital with an indicator denoting (1)
whether a capital was connected to a railway network in 1890; (2) whether a capital re-
ceived a rail connection after 1890; or (3) whether the capital lay at a junction in the rail
network. We find that being close to a rail-connected provincial capital is indeed beneficial
for factory growth. The coefficient on our interaction of interest, if anything, increases in
size once we control for rail access. In columns (4) and (5) of the same table, we interact
distance with two measures of population growth in the capital.”® The results show that
proximity to faster-growing capitals is not correlated with higher factory revenue growth.
Importantly, the effect of the State Bank does not change upon the inclusion of this control
variable. In conclusion, neither railway access nor population growth seems to confound

our estimates.

Direct evidence of credit allocation To what extent does the data from the State Bank’s branch
accounts back up our conclusions? In table 6 we introduce a binary indicator capturing

the extent to which promissory notes or industrial credit emission at a branch was be-

25Note that the coefficient on the new proximity variable cannot be interpreted causally, as many non-capital branches were explicitly
assigned to be close to prosperous areas. In any case, this variable is not always at conventional levels of statistical significance.

26Dye to data availability, neither of the two periods over which we can measure population growth coincide perfectly with our study
period.
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Table 5: Railroads and population growth in province capital 1890-1908: Confounders

) 2 [€) 4) )

Including Including Including Including Including

old railway  new railway  railway population growth  population growth
stations stations junctions 1897-1913 1884-1913

Dep. Var.: A revenue

Distance to
province capital
X bank
in capital -0.0052%**  -0.0052%%* -0.0056%**  -0.0042%** -0.0042%%*

(0.0015) (0.0015) (0.0016) (0.0015) (0.0015)
Distance to
province capital
X pre-1890
rail station
in capital -0.0035***  -0.0033%* -0.0035%**

(0.0011) (0.0014) (0.0011)
Distance to
province capital
X post-1890
rail station
in capital 0.0003

(0.0016)
Distance to
province capital
X pre-1890
rail junction
in capital 0.0009
(0.0010)
Distance to
province capital
x 1897-1913
population growth
in capital -0.0067
(0.0418)
Distance to
province capital
x 1884-1913
population growth
in capital -0.0203
(0.0474)

Distance to
province capital 0.0061%** 0.0059%** 0.00597%** 0.0028 0.0032*

(0.0017) (0.0019) (0.0017) (0.0018) (0.0019)

Province F.E. v v v v v
Industry FE. v v v v v
Factory controls v v v v v

R2 0.42 0.42 0.42 0.42 0.42
Observations 2079 2079 2079 2079 2079

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var.:
change in natural logarithm of factory-level revenue (in rubles). Rail station and rail junctions (intersections
of rail lines) are dummy variables taking the value of 1 if these facilities exist in the provincial capital.
Population growth is the compound average growth rate over the period. See table 2 for more details on
estimation and variable definitions. Standard errors clustered at district (uezd) level (424-499 clusters).
Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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low or above the median.”’ In columns (1), (4) and (7) the indicator for credit based on
promissory notes replaces our banking indicator and is interacted with our distance vari-
able. The data suggest that credit at the branch level indeed improved growth in revenue

and productivity (but not machinery).

Table 6: Access to State Bank branch and branch credit emission: Promissory notes and industrial credit

M @ 3) @) ®) © @ ®) ©)
Promissory  Industrial Promissory  Industrial Promissory  Industrial
notes credit notes credit notes credit

Promissory & bank & bank Promissory & bank & bank Promissory & bank & bank
notes interaction interaction notes interaction interaction  notes interaction interaction
Dep. Var.: A revenue Dep. Var.: A Machinery Dep. Var.: A Labour Productivity
Prom. notes (1)
X distance ~ -0.0033%3%: 0.0622 -0.0023 %%
(0.0010) (0.0998) (0.0006)
Prom. notes (0)
X bank (1)
X distance -0.0026* -0.2600%* -0.0019%*
(0.0015) (0.1083) (0.0008)
Prom. notes (1)
X bank (1)
X distance -0.0056%*3* -0.1770 -0.00407% 3
(0.0016) (0.1107) (0.0008)
Ind. credit (0)
X bank (1)
X distance -0.0040%** -0.1622 -0.0026%**
(0.0015) (0.0987) (0.0008)
Ind. credit (1)
X bank (1)
X distance -0.004 4% -0.2730%* -0.0037%%*
(0.0017) (0.1359) (0.0010)
Distance
to province
capital 0.0002 0.0026* 0.0026%* -0.1218%* 0.1178 0.1105 0.0001 0.001 8 0.001 8
(0.0006) (0.0013) (0.0013) (0.0616) (0.0842) (0.0877) (0.0004) (0.0007) (0.0007)
Province F.E. v v v v v v v v v
Industry EE. v v v v v v v v v
Factory controls v v v v v v v v v
R2 042 0.42 0.42 0.21 0.21 0.22 0.53 0.53 0.53
Observations 2052 2052 1749 2464 2464 2112 2023 2023 1728

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) - (3): change in natural logarithm of
factory-level revenue (in rubles); (4)-(6) change in horse power of installed machinery; (7)-(9) change in natural logarithm of labour productivity
(revenue per worker). See table 2 for more details on estimation and variable definitions. Extent of promissory notes (1896-1900) and industrial credit
(1893-1908) emission measured at branch level and converted into indicator variables at the median. Base category for all interactions: provinces
without State Bank branch. Standard errors clustered at district (uezd) level (352-476 clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01

In the remaining columns, we implement a triple interaction between banking presence,

distance, and one of our two financial variables. Comparing the coefficients on this inter-

21The choice of using binary variables, as well as the time period over which they are defined, is dictated by the availability of the
archival data. See section 3.
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action within each column, we find larger coefficients for promissory notes on revenue and
productivity, while industrial credit mattered more for machinery investment.”® The dif-
ferential effect between financial instruments ties in with their term structure, as industrial
credit was often extended for longer durations and was therefore more suitable for capital
investment (Appendix G and H). While distance provides a useful proxy of bank access,

it is reassuring that the State Bank’s credit data point in a similar direction.

5.2 Effects by factory and region characteristics

We now show that the effect of the State Bank is particularly large for factories lacking
alternative sources of finance. This is especially true for growth in machinery, indicating

better access to finance mattered especially for long-term investment.

Factory characteristics We first investigate whether the effect of the State Bank differs by
factory age and size in table 7. On the one hand, empirical research shows that smaller
and newer firms benefit more from improved access to external finance, as they are not
able to refinance themselves from retained earnings. On the other hand, the importance of
business networks for obtaining credit might have given larger and more established firms
an insider advantage (Beck et al., 2008). For ease of interpretation, we divide factories in

two groups, and interact them with the treatment.”

The results in the upper and middle
panels suggest that the benefits of incumbency do not outweigh the benefits that external
finance accords to smaller and newer plants: there is little difference in the coefficients

according to either size or age. Similarly, we find little evidence that access to banking

has differential effects according to the social status or ethnicity of the factory owner

281n terms of magnitudes, factories close to a bank can expect 1.68 times more machinery investment (0.2730 / 0.1622) if their branch
extends industrial credit above the median.

29For age, we split factories at the median according to their 1890 values. For size, where we are concerned with the presence of fat
tails at the upper end of the distribution, we use the 75th percentile.
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(table C.3). Factories owned by nobles benefit as much from State Bank presence as

others. Similarly, factories owned by entrepreneurs with a Russian name (rather than a

name associated with ethnic minorities) do not benefit disproportionately from proximity

to the bank.*’

Table 7: Access to State Bank branch and factory characteristics: Age, size and corporation status

) 6) 6) @ ® © ) ® ©
Factory Factory Factory
Factory workforce Corporation  Factory ~ workforce ~ Corporation  Factory workforce Corporation
age size status age size status age size status
Dep. Var.: A revenue Dep. Var.: A Machinery Dep. Var.: A labor Productivity
bank X old (0)
X distance -0.0051*** -0.1207 -0.0053%**
(0.0018) (0.1079) (0.0011)
bank X old (1)
X distance -0.0043%* -0.0796 -0.0050%**
(0.0018) (0.1065) (0.0011)
bank X Targe (0)
x distance -0.0044%** -0.1353 -0.0035°%**
(0.0017) (0.0895) (0.0007)
bank x large (1)
x distance -0.0042%* -0.0621 -0.0033%**
(0.0018) (0.1546) (0.0008)
bank X
corporation (0)
x distance -0.0041%** -0.2221%* -0.0029%**
(0.0014) (0.1004) (0.0007)
bank x
corporation (1)
X distance -0.0052 -1.4987 -0.0035
(0.0046) (1.4242) (0.0028)
Distance
to province
capital 0.0034%* 0.0028* 0.0027%* 0.0433 0.0101 0.1286 0.0040%** 0.0023%#* 0.0018#**
(0.0017) (0.0016) (0.0013) (0.0935)  (0.0771) (0.0890) (0.0010) (0.0007) (0.0007)
Province FE. v v v v v v v v v
Industry EE. v v v v v v v v v
Factory controls v v v v v v v v v
R2 041 0.41 0.42 0.22 0.22 0.21 0.53 0.53 0.53
Observations 1925 2051 2079 2245 2416 2491 1904 2049 2049

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) - (3): change in natural logarithm
of factory-level revenue (in rubles); (4)-(6) change in horse power of installed machinery; (7)-(9) change in natural logarithm of labor productivity
(revenue per worker). See table 2 for more details on estimation and variable definitions. Regressions control for revenue, machinery and productivity
in 1890. Factory characteristics are converted into indicator variables at the median. Base category for interactions: 0-value of respective indicator
variable in provinces without a State Bank branch. 1-value of indicator in provinces without a branch omitted from table for brevity. Standard errors
clustered at district (uezd) level (403-480 clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01

30This does not imply the absence of discrimination against non-Russians — there is ample evidence of stigmatization and violence
against the Empire’s Jewish, German or Polish commercial minorities (Grosfeld et al., 2020). Yet conditional on discrimination,
minority entrepreneurs were probably positively selected, and therefore comparatively successful. It should also be borne in mind that
Witte’s policy was attacked by Russian nativists precisely for not favouring ethnic Russian over minority entrepreneurs (Owen, 1995).
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Although the social status of factory owners does not seem to matter, ownership struc-
ture does. We show this in the lower panel of table 7. Factories that have been incorporated
as separate legal persons do not suffer from a penalty if they are located away from the
bank. This is what we would expect: the purpose of incorporation was to raise capital,
either by bringing in partners or by publicly issuing shares. These enterprises were there-
fore not dependent upon State Bank loans. For the majority of establishments, however,
incorporation was too costly given the extraordinarily high administrative hurdles attached
to the process — which often required the corporate charter to be signed by the Tsar himself
(Gregg and Nafziger, 2019). Lacking alternative access to capital, these non-incorporated

plants benefited from being close to a branch of the State Bank.

Region characteristics Gerschenkron’s original conjecture and the literature on the Big
Push emphasize that the role of state aid in industrialization should decrease with prior
levels of development and market size. If markets were large and well-developed, there
would be no role for intervention (Murphy et al., 1989). The historical literature on Rus-
sia agrees that "the main aim [of the Bank] was to increase credit to all branches of the
economy were private credit was deficient" (Crisp, 1976, pp. 134, 155). What does the
empirical evidence say? Table 8 provides a first glance by splitting the sample according
to provinces below and above the median value of aggregate industrial output.’’ We find
that being located far from a branch of the State Bank decreases growth in revenue, ma-
chinery use and productivity only in provinces with weakly developed industries. In those
provinces already containing substantial industries, there is no penalty for lacking access
to the State Bank. We cannot pin down the exact mechanism in this table — industrialized

provinces may offer better infrastructure, more developed credit or input markets, or a

31We use aggregate 1897 provincial output figures as compiled by the official statistical agencies, rather than aggregating revenue
ourselves from factory-level data. This precludes the underestimation of province-level variables.
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larger customer base. Yet these results are in line with the theory on late industrialization,

which sees existing market size and government intervention as substitutes (Murphy et al.,

1989).
Table 8: Access to State Bank branch and 1897 regional development: Industrial output
@) ®) 6) @ 8) ©
Regional output ~ Regional output ~ Regional output ~ Regional output ~ Regional output ~ Regional output
< median > median < median > median < median > median
Dep. Var.: A revenue Dep. Var.: A Machinery Dep. Var.: A labor Productivity
Distance
to province
capital
X bank
in capital -0.0046% 0.0155%:* -0.1651%* 0.4557 -0.003 1% 0.0006
(0.0013) (0.0035) (0.0755) (0.6663) (0.0008) (0.0022)
Distance
to province
capital 0.0035%* -0.0177%%* 0.1071 -0.5818 0.0021 % -0.0021
(0.0011) (0.0033) (0.0722) (0.6732) (0.0007) (0.0020)
Province FE. v v v v v v
Industry FE. v v v v v v
Factory controls v v v v v v
R2 046 0.41 0.32 0.23 0.59 0.50
Observations 887 1192 1174 1317 872 1177

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) - (2): change in natural
logarithm of factory-level revenue (in rubles); (3)-(4) change in horse power of installed machinery; (5)-(6) change in natural logarithm
of labor productivity (revenue per worker). See table 2 for more details on estimation and variable definitions. Regressions split sample
at the regional median. Regional revenue is industrial output (in rubles) at the governorate level according to the 1897 census. Standard
errors clustered at district (uezd) level (132-332 clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01

We improve our insight into the relationship between access to state finance and prior
development in table 9, where we split up market development into various components.
We focus on machinery use as our dependent variable, that is on investment requiring a
longer time horizon. Columns (1) and (2) show the effect of the State Bank on factories
without and with a commercial bank in their municipality. For plants with a nearby com-
mercial bank, there is no statistically significant penalty associated with remoteness from
a branch of the public banking system. For plants not close to private banking establish-
ments, there is a very large penalty for also being far removed from public banking: the
coefficient on the interaction of interest increases by a factor of 3.3. This suggests that pub-

lic capital did indeed substitute for private capital in Russia’s industrialization. We provide
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further evidence of this phenomenon in table C.4, where we interact the presence of a bank
with two proxies for informal inter-enterprise credit (geographic and ethnic proximity to
other factory owners). We find suggestive evidence that while access to inter-enterprise
credit tends to benefit factory-level outcomes, this advantage disappears in provinces with
a public bank.

Returning to table 9, columns (3) and (4) proxy the strength of landed elites on the basis
of land ownership data. We concentrate on the share of land in a district owned by the
nobility - the segment of the Russian elite that often opposed industrialization.*” Districts
with extensive noble landownership had lower shares of merchants or townspeople owning
land. In a society where land possession was still a mark of status and economic influence,
these were therefore districts were mercantile elements held less power (Von Laue, 1968).
The results indicate that proximity to the State Bank was important in regions where nobles
were economically powerful and mercantile interests weakly developed. Once again, the
size of the coefficient of interest indicates that proximity to the State Bank significantly
eased machinery investment in areas where the landed nobility held sway.**

We now use a more direct measure of prior market development in columns (5) and
(6), where we examine differential effects according to sales at market fairs in a province.
Periodic fairs were the traditional means in Imperial Russia to market local produce, and
fairs saw a large offering of agricultural products, raw materials and basic tools. Places
at which such fairs were held would therefore have had an ample supply of inputs for
industry. Many fair locations later grew into prosperous industrial towns (Fitzpatrick,
1990). We use detailed data on the volume of sales (in rubles) at these fairs in 1834 as a

measure of historic development of markets for industrial inputs. The results suggest that

32We use data from the 1877 land census rather than the more recent 1905 version, as landownership in 1905 might have shifted as
a result of Witte’s policy.
33This finding does not reflect a greater propensity by noble factory owners to receive credit - we saw in table C.3 that they did not.
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Table 9: Access to State Bank branch and investment in machinery: Prior market development

(e)) @) 3 (C)) S) | ES) | O] ®
No Commercial  Nobility Nobility fa?rr;ua farilrI;ua Market Market
commercial  banks landholding  landholding  ggles sales potential potential
banks present < median > median < median > median < median > median
Dep. Var.: A Machinery (horse power)
Distance
to province
capital
X bank
in capital -0.7304***  0.0962 -0.2461 -0.6495%* -0.3115* -0.1729 -0.4972%*  0.1765
(0.2393) (0.2929) (0.1703) (0.2791) (0.1651) (0.1703) (0.2252) (0.1478)
Distance
to province
capital 0.5326%* -0.0374 0.2584 0.3699 0.3112% -0.0007 0.3436 -0.1215
(0.2138) (0.2887) (0.1655) (0.2449) (0.1660) (0.1465) (0.2100) (0.1129)
Machinery 1890  0.4851%** -0.2155 0.7417%%%* -0.4675%* -0.0911 0.5755 0.8294***  -0.3244
(0.2301) (0.3052) (0.2388) (0.2188) (0.4647) (0.3654) (0.2211) (0.2322)
Province F.E. v v v v v v v v
Industry FE. v v v v v v v v
Factory controls v v v v v v v v
R2 027 0.30 0.25 0.25 0.26 0.20 0.30 0.21
Observations 1550 941 972 939 966 1044 1195 1296

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var.: change in workforce at
factory-level revenue (headcount). See table 2 for more details on estimation and variable definitions. Presence of commercial banks
refers to a non-state bank in the municipality. Other regressions split sample at the regional median. Noble landholdings refers to the
share of land held by nobles in a district in 1877. Annual fairs refers to the volume of goods sold during historical private annual fairs in
a governorate in 1830. Market potential refers to a district’s population-weighted distance to internal Russian markets. Standard errors
clustered at district (uezd) level (160-449 clusters).
Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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there was little effect of public funds in areas where turnover at these traditional markets
was already voluminous, again suggesting that public credit was more important when
private markets were less developed.**

Finally, we explore heterogeneity in the development of markets for industrial output.
Factories located close to customers will find it easier to market products, and therefore
generate sales without government assistance (Donaldson and Hornbeck, 2016). We there-
fore compute a measure of market access for each district in the Russian Empire by calcu-
lating its distance to other districts, weighted by the size of the population in these districts.
The results in columns (7) and (8) demonstrate that successful factories in districts with
lower market potential were more dependent on funding from the State Bank. For those
factories located in districts close to the major population centers of the Empire, however,
access to the State Bank seems not to have spurred growth.

In summary, these results suggest that the State Bank was particularly important in
funding long-term industrial investment in areas where private financial and input markets
were weakly developed, where revenues where harder to market, and where mercantile in-

terests were politically weak. In other words, public capital substituted for private capital.

5.3 Robustness

Some final checks on our main results may be in order. Levels of urbanization at the
sub-provincial level could have affected factory outcomes and therefore the precision of
the estimates. Table C.7 controls for population in the factory’s municipality, as well as
dropping the Empire’s dominant provinces of Moscow and St. Petersburg. The results are

qualitatively unaffected, despite large variations in sample composition in the latter case.

34The use of the year 1834 is due to the source material. It is nonetheless a suitable year, as it predates the founding date for 95%
of factories for which we have data in 1890. We also present evidence for the importance of contemporary input markets in table C.5,
where we show that the bank mattered more where crop and animal inputs where less readily available, although this differential effect
does not appear for mining inputs.
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A more pressing concern may be that our method of matching factories across the 1890
and 1908 census years induced sample selection bias. We have already presented two
pieces of evidence that allay this concern. Firstly, 1908 factory characteristics are broadly
balanced between the matched and unmatched group (section 3). Secondly, the results for
predicting factory outcomes in 1908 are very similar when using either the matched sample
or the full sample (table 2). We now experiment with alternative matching procedures.
In table C.8, we replicate our results while omitting the manual check of the validity of
matched pairs and unmatched factories. Fully automated matching limits researchers’
discretion, but invariably induces a larger measurement error. We find smaller effects for
machinery investment, but broadly similar results for revenue and productivity growth. As
a further step, we allow for entrepreneurial dynasties by including factories that may have
been split or merged between the census years, in table C.9. We again find slightly smaller
coefficients across specifications, but no reason to revise the substance of our conclusions.

We also investigate whether distance might have non-linear effects. In table C.10, we
implement binned interactions, where our bank indicator is multiplied with indicators for
middle and upper tertile distances (with the lower tertile being the omitted category).
These suggest that the distance effect is particularly noticeable in the upper tertile. Re-
assuringly though, dropping very large outlier distances (upper 5%-percentile) does not
not affect our results qualitatively; neither does dropping provinces with large internal dis-
tances (table C.11). In a similar vein, results are unaffected by dropping randomly selected
groups of provinces or industries (tables C.12- C.15). Some industry-specific effects are
apparent, however: We find that the impact of the bank is somewhat more pronounced

in industries with greater capital requirements. For example, the effects of the bank are
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least pronounced in labour-intensive industries such as alcohols and leather, but more pro-

nounced in capital-intensive industries such as mechanical wood processing.

6 Conclusion

Our results are in line with a cautious Gerschenkronian view of the state in fostering in-
dustrialization. We find evidence that the presence of State Bank branches did raise the
growth rate of revenue and labor productivity in nearby factories (although Witte’s policy
seems to have affected a broader range of factories than the large heavy industrial con-
glomerates Gerschenkron had in mind). The results on the mechanization of production
also suggest that public credit did not merely boost sales, but was also utilized for long-
term investment. The latter was especially important in regions were local markets were
smaller and private capital scarcer.

Our conclusions rely on the identification assumption that the extent of geographic sort-
ing by future factory outcomes did not differ between banked and unbanked locations. By
studying the date of factory locations and the potentially confounding effects of railways
and population growth, we have offered evidence that this assumption is plausible.

In a narrow sense, Witte’s policy was successful. His stated aim was to spur Russia’s
industrial growth, and loans from the State Bank did aid this goal. Whether industrializa-
tion was the "correct" objective is, of course, a different question. Future research should
evaluate the distributional consequences of state-led industrial policy more directly. The
social cleavages of Imperial Russia and the violent upheavals they engendered in 1917

suggest this to be a pertinent question.
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Web appendix

A Summary Statistics

Table A.1: Administrative divisions of the Russian Empire present in analysis sam-

ples
Province District Municipality Municipalities

Sample # ("Governorate") ("Uezd") ("Volost") per province
Entire
Empire 80 710 13,398 167
Geocoded
factory sample
1908 80 651 4,068 51
Handmatched
factory sample
1890-1908 74 480 1135 15

Administrative divisions are as used in the empirical analysis, and reflect status of 1913.

Autonomous regions of Central Asia and Finland are excluded. Handmatched sample

excludes merged or split factories.

Table A.2: Distribution of factories: by

province
Percentiles ~ All factories  Distinct distances
10% 4 2
25% 12 6
50% 23 14
75% 40 23
90% 82 34
Mean 34.7 16.0

"Distinct distances" only counts observations if they

exhibit a distinct distance to the province capital,

e.g. the median province has 23 factories in total

and 14 factories with a distance to the province cap-

ital that differs from all other factories in the province.



Web appendix

Table A.3: Summary statistics I: 1890-1908, matched enterprises

Variable Obs Mean Std. Dev.  Min Max
Dependent variables
A revenue 2079 97 1.611 -6.325 7.415
A machinery 2491 58.181 225.377 -992 4165
A productivity 2049 319 1.136 -6.988 5.052
A workers 2596 58.613 308.401  -4435 4914
Factory-level variables
revenue 1890 2087 82.3 261.39 2 4800
machinery 1890 2491 13.608 58.005 0 1300
productivity 1890 2059 1.558 2.534 .035 37
workers 1890 2599 56.859 169.916 2 4571
founding year 2414 1869.303  21.032 1610 1892
incidental revenues 2678 A5 .358 0 1
corporation 2678 .016 124 0 1
Russian owner 2678 .563 496 0 1
merchant owner 2678 242 428 0 1
noble owner 2678 118 322 0 1
citizen owner 2678 .069 253 0 1
townsman owner 2678 .094 292 0 1
retail 2678 .029 167 0 1
craftshop 2678 .018 133 0 1
workshop 2678 234 424 0 1
factory 2678 .632 482 0 1
rail connection 2678 .006 .075 0 1
river connection 2678 .014 117 0 1
post connection 2678 416 493 0 1
tel. connection 2678 124 329 0 1
footloose industry 2678 541 498 0 1
Municipality-level variables

distance to capital 2678 79.296 87.602 0 1032.346
proximity to banks 2678 147 .034 .023 498
commercial banks 2678 2.025 4.001 0 15
urban population 2678 164.095  345.409 0 1264.92
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Table A.4: Summary statistics II: 1890-1908, matched enterprises

Variable Obs Mean Std. Dev. Min Max
District-level variables
nobility landholding 2079 337 153 0 705
market potential 2678 76511.49 39826.58 7124.432 217375.5
factory density 2654 186.954  272.005 2 1017
coethnic density 2654 53.584 89.245 1 466
Province-level variables

bank in capital 2678 933 25 0 1
founding year 2499 1871.395 10.89 1860 1895
industrial credit 2271 1523.301 5408.778 0 23519.08
promissory notes 2640 32191.29 51800.21 0 161777
rail station 1890 2678 .813 .39 0 1
rail station new 2678 A11 314 0 1
rail junction 2678 .56 496 0 1
population 1897-13 2678 021 013 -.003 124
population 1884-13 2678 .022 .01 -.004 11
industry output 2678 9.71e+07 1.14e+08 9711719 3.34e+08
market fairs 2179 6459135  1.74e+07 0 1.16e+08
crop farming 2678 .621 485 0 1
livestock farming 2678 472 499 0 1
mining 2678 .383 486 0 1
large region 2678 251 433 0 1
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Table A.5: Variable definitions and Sources I: 1890-1908, matched enterprises

Variable Definition Source
Dependent variables
A revenue Change in log revenue (rubles) Varzar (1912)
A machinery Change in capacity of machinery (horsepower) Varzar (1912)
A productivity Change in labour productivity (revenue per worker) Varzar (1912)
A workers Change in workforce (headcount) Varzar (1912)

revenue 1890
machinery 1890
productivity 1890
workers 1890
founding year
incidental revenues
corporation
Russian owner
merchant owner
noble owner
citizen owner
townsman owner
retail

craftshop
workshop

factory

rail connection
river connection
post connection
tel. connection

footloose industry

distance to capital
proximity to banks
commercial banks

urban population

Factory-level variables

revenue (C000 rubles) in 1890
capacity of machinery in horsepower in 1890
revenue ("000 rubles) per worker 1890
workforce (headcount) in 1890
year factory was founded
revenues not included in ordinary revenue
factory is incorporated as legal entity
owner has Russian name
owner belongs to merchant estate
owner belongs to noble estate
owner belongs to urban citizenry estate
owner belongs to urban commoner estate
establishment classified as wholesaler
establishment classified as artisanal craft shop
establishment classified as industrial workshop
establishment classified as factory
establishment is close to rail station
establishment is close to navigable river
establishment has postal service address
establishment has telegraph address
industry less reliant on local inputs

Municipality-level variables
distance to governorate capital (km.)

sum of inverse distances to all other bank branches

Count of commercial bank branches in locality

Total urban population (’000) in locality

Orlov and Budagov (1894); Orlov (1895)
Orlov and Budagov (1894); Orlov (1895)
Orlov and Budagov (1894); Orlov (1895)
Orlov and Budagov (1894); Orlov (1895)
Orlov and Budagov (1894); Orlov (1895)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Varzar (1912)

Fish (1913)
Bugrov (2012)
Salomatina (2014)
Troinitskiy (1905)
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Table A.6: Variable definitions and Sources II: 1890-1908, matched enterprises

Variable Definition Source

District-level variables

nobility landholding  share of land held by noble estate 1877 MVD (1906)

market potential inverse distance to all urban populations in Empire Troinitskiy (1905)

factory density number of establishments per district 1890 Orlov and Budagov (1894); Orlov (1895)

coethnic density number of establishments with owner of same ethnicity 1890  Orlov and Budagov (1894); Orlov (1895)
Province-level variables

bank in capital governorate capital has branch of State Bank before 1908 Bugrov (2012)

founding year year bank branch was founded Bugrov (2012)

industrial credit average industrial credit by branch (’000 rubles), 1893-1908 RGIA (2018)

promissory notes total promissory notes by branch (000 rubles), 1896-1900 RGIA (2018)

rail station 1890 governorate capital had rail connection 1890 Leonard et al. (2021)

rail station new governorate capital new rail connection 1890-1908 Leonard et al. (2021)

rail junction governorate capital at rail junction 1890 Leonard et al. (2021)

population 1897-13  average growth of population 1897-13 in governorate capital various (2023)

population 1884-13  average growth of population 1897-13 in governorate capital various (2023)

industry output output of all industries in region 1897 (rubles) Kessler and Markevich (2020)

market fairs total sales (rubles) at all seasonal fairs in region 1830 MVD (1834)

crop farming regional output of food crops (puds) 1897 > national median Kessler and Markevich (2020)

livestock farming regional headcount of cattle 1897 > national median Kessler and Markevich (2020)

mining regional mining output 1897 > national median Kessler and Markevich (2020)

large region average internal distances in region > 100 km Kessler and Markevich (2020)
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B Maps

Figure B.1: Location of factories and their annual revenue, 1908, entire Russian Empire..

1908 census: Annual firms' revenue

166,562,552 - maximum
1,000,000 - displayed max.

278,391 - mean
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Figure B.2: Location of factories and their annual revenue, 1908, western part of Russian Empire..

1908 census: Annual firms' revenue

166,562,552 - maximum
1,000,000 - displayed max.

278,391 - mean
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C Robustness and Additional Results

Table C.1: Alternative dependent variable: Workforce

(1) 2) (O 4) (5) (6)
Including Including
Distance factory Factories other
with bank level founded State Bank  Automated
Distance only  interaction  controls < bank branch  branches Matching
Dep. Var.: A Workforce
Distance
to province
capital
X bank
in capital -0.2544%* -0.2994%*  _(,3962%: -0.2993:%* -0.1768%*
(0.1443) (0.1258) (0.1671) (0.1268) (0.1020)
Distance
to province
capital -0.0995 0.1440 0.2289%#%* 0.3155%:#%* 0.22907%* 0.1603*
(0.0677) (0.1255) (0.1080) (0.1189) (0.1090) (0.0946)
Workforce 1890  -0.4096* -0.4098* -0.4871%%  -0.7114%** -0.4872%* -0.0566
(0.2349) (0.2349) (0.2166) (0.2076) (0.2166) (0.0983)
Proximity
to other
State Bank
branches 106.29
(227.60)
Province F.E. v v v v v v
Industry FE. v v v v v v
Factory controls v v v v v v
R2 0.13 0.13 0.22 0.35 0.22 0.20
Observations 2596 2596 2596 1137 2596 2619

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var.:
change in workforce at factory-level revenue (headcount). All regressions are Ordinary Least Squares, with
fixed effects at the level of industry and governorate. Factory-level controls include dummies for ownership
categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or otherwise), corporation type
(public, cooperative, shareholding, partnership), factory type (workshop, retail establishment, factory, craft
shop), and infrastructure availability (rail, river, post office, telegraph). Distances measured in kilometers.
Bank in capital refers to the presence of a branch of the State Bank in a governorate’s capital prior to 1908.
Factory location defined as the factory’s municipality (volost). Proximity to other State Bank branches is the
sum of inverse distances to all branches of the State Bank other than the governorate’s capital branch. Standard
errors clustered at district (uezd) level (351-496 clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.2: Controlling for State Bank branch age and presence of other branches 1890-1908: Robustness

() 2 3) (€] 5 ©) (7
Including Including Including
Factories Factories other Factories other Factories other
founded founded State Bank founded State Bank  founded State Bank
< 1860 < bank branch  branches < bank branch  branches < bank branch  branches
Dep. Var.: A revenue Dep. Var.: A Machinery Dep. Var.: A Labour Productivity
Distance
to province
capital
X bank
in capital -0.0056%*  -0.0037%:* -0.004 1% -0.2901%%* -0.2179%* -0.0028 %3 -0.00307%*3*
(0.0025) (0.0015) (0.0014) (0.1147) (0.0969) (0.0009) (0.0007)
Distance
to province
capital 0.00587%%* 0.003 1% 0.0026%* 0.1624%%* 0.1161 0.0019%s#* 0.0018%**
(0.0022) (0.0012) (0.0013) (0.0789) (0.0843) (0.0007) (0.0007)
Proximity
to other
State Bank
branches -0.9992 31.6360 -0.9982%*
(0.8558) (178.6190) (0.4996)
Province F.E. v v v v v v v
Industry EE. v v v v v v v
Factory controls v v v v v v v
R2 0.54 0.46 0.42 0.29 0.21 0.56 0.53
Observations 375 879 2079 1078 2491 867 2049

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) - (3): change in natural
logarithm of factory-level revenue (in rubles); (4)-(5) change in horse power of installed machinery; (6)-(7) change natural logarithm
of labour productivity (revenue per worker). All regressions are Ordinary Least Squares, with fixed effects at the level of industry and
governorate. Factory-level controls include dummies for ownership categories (noble, merchant, townsman, citizen), owner ethnicity
(Russian or otherwise), corporation type (public, cooperative, shareholding, partnership), factory type (workshop, retail establishment,
factory, craft shop), and infrastructure availability (rail, river, post office, telegraph). All revenue regressions control for incidental
revenues. All regressions control for initial level of revenue, machinery and productivity. Distances measured in kilometers. Bank
in capital refers to the presence of a branch of the State Bank in a governorate’s capital prior to 1908. Proximity to other State Bank
branches is the sum of inverse distances to all branches of the State Bank other than the governorate’s capital branch. Factory location
defined as the factory’s municipality (volost). Standard errors clustered at district (uezd) level (174-480 clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.3: Access to State Bank branch and factory characteristics: Ownership status

(1) (2) (3) 4) (5) (6)
Russian Noble Russian Noble Russian Noble
owner owner owner owner owner owner

Dep. Var.: A revenue Dep. Var.: A Machinery  Dep. Var.: A Labour Productivity

bank X Russian (0)

x distance -0.0055%** -0.2252%* -0.0036%**
(0.0016) (0.1266) (0.0008)
bank X Russian (1)
x distance -0.0036%* -0.1907 -0.0029%%**
(0.0015) (0.1192) (0.0008)
bank X noble (0)
X distance -0.0043%#* -0.2266%* -0.0027%**
(0.0014) (0.1045) (0.0008)
bank X noble (1)
X distance -0.0043 % -0.2410%* -0.0028%**
(0.0015) (0.1070) (0.0008)
Distance
to province
capital 0.0027* 0.0028%#: 0.0987 0.1379 0.00207%** 0.0017%*
(0.0014) (0.0014) (0.1051)  (0.0929) (0.0007) (0.0007)
Province FE. v v v v v v
Industry FE. v v v v v v
Factory controls v v v v v v
R2 042 0.42 0.21 0.21 0.53 0.53
Observations 2079 2079 2491 2491 2049 2049

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) -
(2): change in natural logarithm of factory-level revenue (in rubles); (3)-(4) change in horse power of installed
machinery; (5)-(6) change in natural logarithm of labour productivity (revenue per worker). All regressions are
Ordinary Least Squares, with fixed effects at the level of industry and governorate. Factory-level controls include
dummies for ownership categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or otherwise),
corporation type (public, cooperative, shareholding, partnership), factory type (workshop, retail establishment,
factory, craft shop), and infrastructure availability (rail, river, post office, telegraph). All revenue regressions control
for incidental revenues. Regressions control for revenue, machinery and productivity in 1890. Distances measured
in kilometers. Bank in capital refers to the presence of a branch of the State Bank in a governorate’s capital prior to
1908. Factory location defined as the factory’s municipality (volost). Owners’ characteristics are measured at the
factory level and converted into an indicator. Base category for interactions: 0-value of respective indicator variable
in provinces without a State Bank branch. 1-value of indicator in provinces without a branch omitted from table for
brevity. Standard errors clustered at district (uezd) level (403-480 clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01

13



Web appendix

Table C.4: Inter-factory networks: Proximity and ethnicity

(e)) (@) 3 “ (&) Q)
Co-ethnic Co-ethnic Co-ethnic
All-factory  petworks All-factory  petworks All-factory  petworks
networks only networks only networks only
Dep. Var.: A revenue Dep. Var.: A Machinery  Dep. Var.: A Labour Productivity
Factory
density
in district
X bank
in capital  -0.0066* -0.4200%* -0.0013
(0.0038) (0.1648) (0.0014)
Factory
density
in district ~ 0.0061* 0.3815%* 0.0014
(0.0037) (0.1602) (0.0014)
Co-ethnic
factory density
in district
X bank
in capital -0.0062* -0.4957* -0.0005
(0.0037) (0.2672) (0.0015)
Co-ethnic
factory density
in district 0.0061* 0.4261 0.0008
(0.0037) (0.2610) (0.0015)
Province FE. v v v v v v
Industry EE. v v v v v v
Factory controls v v v v v v
R2 042 0.42 0.21 0.21 0.53 0.53
Observations 2057 2057 2468 2468 2027 2027

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) -
(2): change in natural logarithm of factory-level revenue (in rubles); (3)-(4) change in horse power of installed
machinery; (5)-(6) change natural logarithm of labour productivity (revenue per worker). All regressions are
Ordinary Least Squares, with fixed effects at the level of industry and governorate. Factory-level controls
include dummies for ownership categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or
otherwise), corporation type (public, cooperative, shareholding, partnership), factory type (workshop, retail
establishment, factory, craft shop), and infrastructure availability (rail, river, post office, telegraph). All revenue
regressions control for incidental revenues. All regressions control for initial level of revenue, machinery and
productivity. Distances measured in kilometers. Bank in capital refers to the presence of a branch of the
State Bank in a governorate’s capital prior to 1908. Factory location defined as the factory’s municipality
(volost). All regressions control for distance to the province capital. Factory density refers to the count of all
factories in the same district. Co-ethnic density only counts those factories with an owner belonging to the
same ethno-confessional group in a district (possible groups are: Armenian, German, Jewish, Muslim, Polish,
Russian, Ukrainian, other resident minorities, foreign nationals, non-personal proprietorship). Standard errors
clustered at district (uezd) level (413-480 clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.5: Access to State Bank branch and investment in machinery: Primary

inputs
(1) 2 3 “ (5 (6)
Crop Crop Livestock  Livestock  Mining Mining
farming farming farming farming extraction  output
< median > median < median > median < median > median
Dep. Var.: A Machinery (horse power)
Distance
to province
capital
X bank
in capital -0.5435%**  -0.0634 -0.5008**  -0.0654 -0.1908* -0.2504*
(0.1932) (0.1093) (0.1984) (0.1045) (0.1059) (0.1492)
Distance
to province
capital 0.48827%#* -0.0506 0.4397***  -0.0379 0.1758* 0.0774
(0.1738) (0.0967) (0.1529) (0.0985) (0.0979) (0.1316)
Province F.E. v v v v v v
Industry EE. v v v v v v
Factory controls v v v v v v
R2 0.29 0.18 0.25 0.19 0.21 0.24
Observations 982 1509 1351 1140 1511 980

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep.
Var.: change in horse power of installed machinery. All regressions are Ordinary Least Squares, with
fixed effects at the level of industry and governorate. Factory-level controls include dummies for
ownership categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or otherwise),
corporation type (public, cooperative, shareholding, partnership), factory type (workshop, retail
establishment, factory, craft shop), and infrastructure availability (rail, river, post office, telegraph).
All regressions control for initial level of machinery. Distances measured in kilometers. Bank in
capital refers to the presence of a branch of the State Bank in a governorate’s capital prior to 1908.
Factory location defined as the factory’s municipality (volost). Agricultural and mining products
recorded at the governorate level, with sample splits at the median governorate. Crop agriculture
refers to total production of barley, maize, oats, potatoes, rye and wheat in puds; livestock agriculture
refers to total headcount of cattle (incl. calves); mining extraction to total production of coal, copper,
gold ore, iron ore and crude oil in rubles. Standard errors clustered at district (uezd) level (167-316
clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.6: Explaining change in enterprise-level outcomes 1890-1908: Alternative standard error clustering

(e)) (@) (©) (C)) ) (6) @) ® ©
governorate governorate governorate
governorate X industry municipal governorate X industry municipal ~ governorate X industry municipal
level level level level level level level level level
clustering clustering clustering clustering clustering clustering  clustering clustering clustering
Dep. Var.: A revenue Dep. Var.: A Machinery Dep. Var.: A labor Productivity
Distance
province
capital
X bank
in capital ~ -0.0041%* -0.0041#**  -0.0041***  -0.2179* -0.2179* -0.2179%*  -0.0029***  -0.0029%**  -0.0029%%**
(0.0016) (0.0011) (0.0015) (0.1160) (0.1241) (0.1080) (0.0007) (0.0005) (0.0008)
Distance
province
capital 0.0026* 0.0026%** 0.0026* 0.1159 0.1159 0.1159 0.001 8% 0.001 8% 0.0018**
(0.0014) (0.0005) (0.0014) (0.1018) (0.1322) (0.0953) (0.0006) (0.0003) (0.0007)
Province F.E. v v v v v v v v v
Industry EE. v v v v v v v v v
Fac. controls v v v v v v v v v
R2 042 0.42 0.42 0.21 0.21 0.21 0.53 0.53 0.53
N 2079 2076 2079 2491 2488 2491 2049 2046 2049
Clusters 75 16 862 75 16 1136 75 16 850

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) - (3): change in natural logarithm of

factory-level revenue (in rubles); (4)-(6) change in horse power of installed machinery; (7)-(9) change natural logarithm of labor productivity (revenue

per worker). All regressions are Ordinary Least Squares, with fixed effects at the level of industry and governorate. Factory-level controls include

dummies for ownership categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or otherwise), corporation type (public, cooperative,

shareholding, partnership), factory type (workshop, retail establishment, factory, craft shop), and infrastructure availability (rail, river, post office,

telegraph). All revenue regressions control for incidental revenues. Regressions control for revenue, machinery and productivity in 1890. Distances

measured in kilometers. Bank in capital refers to the presence of a branch of the State Bank in a governorate’s capital prior to 1908. Factory location

defined as the factory’s municipality (volost). Standard errors clustered as indicated.

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.7: Access to State Bank branch and urbanisation controls: Robustness

(1) (2) 3 “ (6))
Excluding Excluding Excluding
Urban Moscow & Urban Moscow & Urban Moscow &
population St. Petersburg ~ population  St. Petersburg  population St. Petersburg
Dep. Var.: A revenue Dep. Var.: A Machinery Dep. Var.: A Labour Productivity
Distance
to province
capital
X bank
in capital -0.0038***  -0.0039%** -0.2542%%  -0.2382%** -0.0026%**  -0.0027***
(0.0014) (0.0014) (0.1005) (0.0908) (0.0007) (0.0007)
Distance
to province
capital 0.0026* 0.0028** 0.1218 0.1171 0.0018*** 0.0018***
(0.0013) (0.0013) (0.0851) (0.0764) (0.0007) (0.0006)
Population
in municipality ~ 0.0004%%** -0.0526%*%* 0.00047**%*
(0.0001) (0.0204) (0.0001)
Province FE. v v v v v v
Industry FE. v v v v v v
Factory controls v v v v v v
R2 042 0.41 0.21 0.22 0.53
Observations 2079 1675 2491 2083 2049

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) - (2):

change in natural logarithm of factory-level revenue (in rubles); (3)-(4) change in horse power of installed machinery;

(5)-(6) change in natural logarithm of labour productivity (revenue per worker). All regressions are Ordinary Least

Squares, with fixed effects at the level of industry and governorate.

Factory-level controls include dummies for

ownership categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or otherwise), corporation type

(public, cooperative, shareholding, partnership), factory type (workshop, retail establishment, factory, craft shop), and

infrastructure availability (rail, river, post office, telegraph). All revenue regressions control for incidental revenues.

Regressions control for revenue, machinery and productivity in 1890. Distances measured in kilometers. Bank in

capital refers to the presence of a branch of the State Bank in a governorate’s capital prior to 1908. Factory location

defined as the factory’s municipality (volost). Urban population at municipal level. Standard errors clustered at district

(uezd) level (403-480 clusters).
Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.8: Fully automated matching between factories across 1890-1908: Robustness

1 (2) 3) 4) (5) (6)
Including Including Including
Distance factory Distance factory Distance factory
with bank level with bank level with bank level
interaction controls interaction  controls interaction controls
Dep. Var.: A revenue Dep. Var.: A Machinery  Dep. Var.: A Labour Productivity
Distance
to province
capital
X bank
in capital -0.0040%**  -0.0034%**  -0,1520%*  -0.1285 -0.0025%*%  -0.0021%*
(0.0010) (0.0010) (0.0703) (0.1000) (0.0009) (0.0008)
Distance
to province
capital 0.0025% % 0.0021%:* 0.0586 0.0802 0.0014* 0.0011
(0.0010) (0.0009) (0.0616) (0.0948) (0.0009) (0.0008)
Province F.E. v v v v v v
Industry EE. v v v v v v
Factory controls v v v
R2 034 0.43 0.09 0.19 0.48 0.51
N 2083 2083 2694 2694 2055 2055

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) -

(2): change in natural logarithm of factory-level revenue (in rubles); (3)-(4) change in horse power of installed

machinery; (5)-(6) change natural logarithm of labour productivity (revenue per worker). All regressions are

Ordinary Least Squares, with fixed effects at the level of industry and governorate. Factory-level controls include

dummies for ownership categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or otherwise),

corporation type (public, cooperative, shareholding, partnership), factory type (workshop, retail establishment,

factory, craft shop), and infrastructure availability (rail, river, post office, telegraph). All revenue regressions

control for incidental revenues. All regressions control for initial level of revenue, machinery and productivity.

Distances measured in kilometers. Bank in capital refers to the presence of a branch of the State Bank in a

governorate’s capital prior to 1908. Factory location defined as the factory’s municipality (volost). Standard

errors clustered at district (uezd) level (424-499 clusters).
Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.9: Allowing for merged and split factories across 1890-1908: Ro-

bustness
O] (@) (G (C)) 6]
Including . Distance to
Distance factory Excluding  gher bank >
with bank  level top 5% distance to
Distance only  interaction  controls distances capital
Dep. Var.: A revenue
Distance
to province
capital
X bank
in capital -0.0032**  -0.0029**  -0.0029**  -0.0067*
(0.0015) (0.0015) (0.0015) (0.0036)
Distance
to province
capital -0.0009%* 0.0023 0.0019 0.0031 0.0050
(0.0004) (0.0014) (0.0014) (0.0019) (0.0035)
Province FE. v v v v v
Industry FE. v v v v v
Factory controls v v v
R2 031 0.31 0.39 0.39 0.40
Observations 3228 3228 3228 3079 2496

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908.

Dep. Var.: change in natural logarithm of factory-level revenue (in rubles). All regressions

are Ordinary Least Squares, with fixed effects at the level of industry and governorate.

Factory-level controls include dummies for ownership categories (noble, merchant, towns-

man, citizen), owner ethnicity (Russian or otherwise), corporation type (public, cooperative,

shareholding, partnership), factory type (workshop, retail establishment, factory, craft shop),

and infrastructure availability (rail, river, post office, telegraph). All regressions control for

initial level of revenue, as well as incidental revenues. Distances measured in kilometers.

Bank in capital refers to the presence of a branch of the State Bank in a governorate’s capital

prior to 1908. Factory location defined as the factory’s municipality (volost). Standard errors
clustered at district (uezd) level (411-497 clusters).
Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01

19



Web appendix

Table C.10: Access to State Bank branch and distance heterogeneity: Non-linear interaction

) @ 0 @ o ©
Interaction Dropping Interaction Dropping Interaction Dropping
with distance ~ large with distance ~ large with distance ~ large

tertiles distances tertiles distances tertiles distances

Dep. Var.: A revenue

Dep. Var.: A Machinery

Dep. Var.: A Labour Productivity

bank X middle tertile
distance
to province

capital -0.0194 8.5597 -0.5081%**
(0.2573) (16.2072) (0.1653)
bank X upper tertile
distance
to province
capital -0.8880%** -36.5858** -0.6537%**
(0.2966) (16.0655) (0.1684)
middle tertile
distance
to province
capital -0.1470 13.7627 0.2546
(0.2387) (10.6424) (0.1578)
upper tertile
distance
to province
capital 0.4644* 28.1481%** 0.3483%*
(0.2804) (9.6932) (0.1574)
bank X distance
to province
capital -0.0057%*%* -0.3015* -0.0050%**
(0.0029) (0.1582) (0.0017)
Distance
to province
capital 0.0022 0.1807 0.0030%*
(0.0028) (0.1376) (0.0016)
Province F.E. v v v v v v
Industry FE. v v v v v v
Factory controls v v v v v v
R2 042 0.42 0.21 0.22 0.53 0.52
Observations 2079 1982 2491 2368 2049 1956

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) - (2):
change in natural logarithm of factory-level revenue (in rubles); (3)-(4) change in horse power of installed machinery;
(5)-(6) change in natural logarithm of labour productivity (revenue per worker). All regressions are Ordinary Least
Squares, with fixed effects at the level of industry and governorate. Factory-level controls include dummies for
ownership categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or otherwise), corporation type
(public, cooperative, shareholding, partnership), factory type (workshop, retail establishment, factory, craft shop), and
infrastructure availability (rail, river, post office, telegraph). All revenue regressions control for incidental revenues.
Regressions control for revenue, machinery and productivity in 1890. Distances measured in kilometers. Bank in capital
refers to the presence of a branch of the State Bank in a governorate’s capital prior to 1908. Factory location defined
as the factory’s municipality (volost). (1), (3) and (5): Binned discrete interaction with distance to the capital divided
into tertiles and an indicator variable for middle and upper tertiles interacted with bank presence. Base category for
interactions: lower distance tertile. (2), (4) and (6): Dropping distances exceeding 234 km (upper 5-percentile). Standard
errors clustered at district (uezd) level (388-483 clusters).

Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.11: Access to State Bank branch and distance heterogeneity: Sample changes

) @
Dropping Dropping
small large
provinces provinces

3 @
Dropping ~ Dropping
small large
provinces  provinces

(5)
Dropping
small
provinces

Q)
Dropping
large
provinces

Dep. Var.: A revenue

Dep. Var.: A Machinery

Dep. Var.: A Labour Productivity

bank X distance
to province

capital -0.0042%**  -0.0050%**  -0.2144**  -0.1785* -0.0029%***  -0.0036%*
(0.0014) (0.0015) (0.0927) (0.1032) (0.0007) (0.0008)
Distance
to province
capital 0.0027** 0.0027** 0.1154 0.1333 0.0017***  0.00]18%**
(0.0013) (0.0013) (0.0798) (0.0816) (0.0006) (0.0007)
Province FE. v v v v v v
Industry FE. v v v v v v
Factory controls v v v v v v
R2 042 0.41 0.19 0.22 0.53
Observations 1804 1870 2173 2227 1776

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-1908. Dep. Var. (1) -

(2): change in natural logarithm of factory-level revenue (in rubles); (3)-(4) change in horse power of installed

machinery; (5)-(6) change in natural logarithm of labour productivity (revenue per worker). All regressions are

Ordinary Least Squares, with fixed effects at the level of industry and governorate. Factory-level controls include

dummies for ownership categories (noble, merchant, townsman, citizen), owner ethnicity (Russian or otherwise),

corporation type (public, cooperative, shareholding, partnership), factory type (workshop, retail establishment,

factory, craft shop), and infrastructure availability (rail, river, post office, telegraph). All revenue regressions

control for incidental revenues. Regressions control for revenue, machinery and productivity in 1890. Distances

measured in kilometers. Bank in capital refers to the presence of a branch of the State Bank in a governorate’s

capital prior to 1908. (1), (3) and (5): Dropping 10 smallest governorates by mean distance between factory

and capital. (2), (4) and (6): Dropping 10 largest governorates by mean distance between factory and capital.
Standard errors clustered at district (uezd) level (382-423 clusters).
Standard errors in parentheses: * p<0.10, ** p<0.05, *** p<0.01
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Table C.12: Jackknife regressions: Omitting provinces I

Q) (@) (©) “ )
Omitting Omitting Omitting Omitting Omitting
Group 1 Group 2 Group 3 Group 4 Group 5
Dep. Var.: A revenue

Distance to

province capital

X bank

in capital -0.0040%***  -0.0043***  -0.0033***  -0.0046%**  -0.0041%**

(0.0012) (0.0011) (0.0011) (0.0012) (0.0012)
Distance to
province capital ~ 0.0030%*%*%* 0.0030%** 0.0029%** 0.0031#%* 0.00371#%**

(0.0010) (0.0010) (0.0010) (0.0010) (0.0010)

Province FE. v v v v v

Industry EE. v v v v v

Factory controls v v v v v
R2 0.38 0.37 0.39 0.37 0.38
Observations 1864 1836 1579 1926 1834

Sample: governorates of the Russian Empire, excluding Central Asia and Finland, 1890-
1908. Dep. Var.: change in natural logarithm of factory-level revenue (in rubles); See table 2
for more details on estimation and variable definitions. Tables C.12 and C.13 test robustness
of the results to geographical variation in sample composition. For this purpose the sample
was divided into ten groups of governorates (using the alphabetical order in which they
appear in the Russian administrative enumeration). Each regression then omits all banked
governorates of one group as indicated in the column headings. Ommitted governorates
are as follows: Group 1: Arkhangelsk, Astrakhan, Bessarabia, Vilno, Vitebsk, Vladimir,
Vologda, Volhynia and Vologda; Group 2: Vyatka, Grodno, Dagestan, Yekaternoslavsk,
Kazan, Kaluga, Kyiv, Kaunas; Group 3: Kostroma, Kuban, Kurland, Kursk, Livonia, Minsk,
Mogilev, Moscow and Nizhny Novgorod; Group 4: Novgorod, Olonets, Orenburg, Oryol,
Penza, Perm, Podolsk, Poltava and Pskov; Group 5: Ryazan, Samara, St.