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Abstract

We widen the understanding of the finance-growth nexus by accounting for the indirect effect of financial
development through input-output (10) linkages in determining the growth of industries across countries. If
financial development is expected to promote disproportionately more the growth of industrial sectors that are
more in need of external finance, it also favours more the industries that are linked by 10 relations to more
financially dependent industries. We explore this new channel in a sample of countries at different development
stages over the period 1995-2007. Our results highlight that financial development, besides easing the growth of
industries highly dependent on external finance, also fosters the growth of industries strongly linked to highly
financially dependent upstream industries. Moreover, the indirect effect - propagated through IO linkages - of
finance has a higher and non-negligible role compared to the direct effect and its omission leads to a biased and
underestimated perception of the role of finance for industries growth.
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1 Introduction

A general consensus in the growth literature exists on the positive repercussions that a well developed
financial sector has on aggregate output (Levine, 2005)E] In particular, banking industry is pivotal to
channel financial resources towards more innovative firms and sectors which are plagued by asym-
metric information problems, and whose investment expenditures are strongly constrained by the
availability of external finance. In this view, there would be a link between financial development
and the growth of a non-financial industry S going through the support that banks provide directly
to firms in that sector for seizing growth opportunities and responding to global shocks (Rajan and
Zingales, |1998;|Beck et al.,[2000; |Fisman and Love}[2007).

However, quantitative macroeconomic models and empirical studies have clearly documented
that credit supply shocks propagate in the economy through the network of IO linkages across firms
and industries (Bigio and La’0, |2016; |Alfaro and Garcia-Santana, |[2017; Dewachter ef al.,[2017). This
means that financial development can be expected to foster the growth of a non-financial sector S
also indirectly, through the support to investments of financially dependent firms in downstream and
upstream sectors, which buy outputs from and supply inputs to sector S. In this paper we analyze
the role of input-output (I0) linkages in transmitting and amplifying the effects of financial develop-
ment on the growth of industrial sectors. More specifically, we explore this conjecture by extending
the cross-country industry approach initially proposed by Rajan and Zingales| (1998) to include 10
linkages among sectorsf]

The idea that IO linkages are at the heart of the process of economic development has a long
tradition in the economic literature, dating back to [Scitovsky, (1954), Fleming| (1955) and Hirschman
(1958). In a nutshell, the development of an industry activates sizable positive effects on firms in other
industries, which provide inputs to the former one (backward linkage effects) and use its outputs as
inputs in the production process (forward linkage effects).

Recently, literature has refocused the attention on the importance of 10 linkages for productivity
improvements and economic growth. (Ciccone|(2002) develops a model of industrialisation in which,
consistently with empirical regularities, increasing-return technologies are highly intensive in the use
of intermediate inputs and are adopted throughout the chain of intermediate inputs. In this context,
the introduction of new industrial technologies generate a large increase in aggregate productivity
and income, even if the productivity improvements at the firm level are small. By the same token,
however, minor frictions in 10 linkages (due, for example, to imperfections in financial markets) can
also be expected to cause great differences in productivity and income levels across countries. This
view is corroborated by Acemoglu et al. (2007) and Jones (2011). The former show that greater con-
tractual incompleteness leads to the adoption of less advanced technologies, and that this effect is

more pronounced when there is strong complementarity among intermediate inputs. Jones| (2011)

1As long as banks and financial markets reach a hypertrophic size compared to the rest of the economy (Tobin) [1984;
Rousseau and Watchel, [2011; Manganelli and Popov, [2013} |Arcand et al., [2015) or the financial sector grows at a very high
pace (Cecchetti and Kharroubi, |2015;|Ductor and Grechyna}2015).

2The cross-country industry approach and indicators in Rajan and Zingales (1998) have been widely used in the finance-
growth literature. Among others, see: |Cetorelli and Gambera| (2001), Beck and Levine| (2002), |[Fisman and Love| (2003} |2007),
Kroszner et al. (2007), Pagano and Pical(2012).



explores the role of input linkages and complementarity and shows that frictions along the produc-
tion chain can sharply reduce aggregate output.

On the empirical side, Bartelme and Gorodnichenko| (2015) at the country level document the
"Hirschman conjecture", that the strength of IO linkages is positively associated to output per worker
and total factor productivityE] In the same vein, |Fadinger et al|(2016) find that a multi-sector model
with IO linkages explains cross-country income differences much better than a model abstracting
from IO linkagesﬂ In addition, a number of studies have shown the role of 10 linkages among in-
dustrial sectors in generating aggregate fluctuations, finding that the chain of input-output relations
contributes to spread out and amplify the effects of idiosyncratic individual or sectoral shocks over
the entire economy (Acemoglu et all [2012; (Carvalho) [2014; Di Giovanni et al.,2014). In particular,
Acemoglu et al. (2016) find that in the United States industries’ value added, employment and labor
productivity respond more to indirect supply and demand shocks affecting the 10 chain than to di-
rect shocks hitting the same industry. Moreover, when they distinguish between upstream and down-
stream IO linkages, they show that demand shocks propagate upwards to input-supplying industries,
while supply shocks propagate downwards to customer industries

Relatively unexplored are the factors that contribute to explain the aggregate impact of 10 link-
ages, and in particular the role of financial markets in the propagation of shocks in the presence
of inter-sectoral IO linkages. As partial exceptions, /Acemoglu et al.[(2009) document that countries
characterised by high contracting costs and low financial development are concentrated in industries
where firms tend to be more vertically integrated, relying less on IO linkages. Furthermore, within
each industry, they show that financial development helps firms to circumvent contracting costs by
providing them with financial resources necessary to grow in size and vertically integrate activities. |Bi-
gio and La'0|(2016) introduce financial frictions in a multi-sector network framework a la/Acemoglu
et al{(2012). They calibrate the theoretical model to the IO structure of the U.S. economy during the
2007-2008 Great Recession, and show that 10 linkages amplify the effect of financial shocks on aggre-
gate output by a factor between two and six, relative to the case of an hypothetical industrial structure
with no interactions across sectors. Finally, |Alfaro and Garcia-Santanal (2017) and Dewachter et al.
(2017), using very detailed firm level data on Spanish and Belgian firms respectively, find that individ-
ual credit supply shocks strongly propagate to other firms in the value chain by affecting their capital
investments, export sales and output.

In this paper, we depart from this business cycle perspective and for the first time, to the best of
our knowledge, we investigate whether and to what extent, in a long run perspective, the impact of
financial development on the growth rate of an industry S is amplified by IO linkages connecting that
industry to other industries which are in need of external finance.

Our intuition is simple and extends the same argument advanced byRajan and Zingales|(1998) for

3"If we had homogeneous input-output statistics for all countries, it would certainly be instructive to rank countries accord-
ing to the proportion of intersectoral transactions to total output; it is likely that this ranking would exhibit a close correlation
with both income per capita and with the percentage of the population occupied in manufacturing." (Hirschman,|1958} p.109)

4At the firm level, the importance of 10 linkages has been explored quite extensively in the literature on productivity
spillovers from multinational enterprises to domestic firms (Javorcik, |2004).

5A similar pattern is documented at the firm level by Barrot and Sauvagnat| (2016) who show that sales growth and market
value of US firms suffer from idiosyncratic shocks, related to natural disasters, hitting their suppliers.



financial dependent sectors to the whole IO chain. If financial intermediaries mitigate asymmetric
information problems that hamper firms’ access to credit, sectors buying from and selling to highly
financially dependent sectors should grow at a disproportionately faster pace in countries with a well
developed and functioning financial sector. To illustrate this point, consider a number of sectors con-
nected by IO linkages. Each sector produces an output which is used in downstream industries as
an input, and buy inputs from upstream sectors. If financial development allows firms in a sector .S}
along this IO chain to have a larger access to credit, capital accumulation in this sector increases, as
well as productivity. This possibly causes an increase in the demand of inputs by .S5; produced by firms
in an upstream sector S3, and a decrease in the price of output in S; used as an input by firms in a
downstream sector S3. As a result, the output of S; and S3 increase, as well as their investment oppor-
tunities. If firms in these sectors are financially dependent, the growth opportunities produced by the
higher investments in sector S; can be better exploited where they can rely on a well developed finan-
cial sector. Beyond these first order interconnections, the increase in investments and productivity
in sectors S, and S; may create, in turn, opportunities of growth in their upstream and downstream
sectors that a developed financial sector allows to actually take, and so onﬁ In this way, the impact of
financial development on the growth of an industry S reflects the financial support that banks pro-
vide along the whole IO chain linking this industry to other industries, and it is the greater the more
financial dependent are these industries.

Our empirical analysis considers a sample of countries at different development stages over the
period 1995-2007. Following|Rajan and Zingales (1998) and |[Kroszner et al.|(2007), the measure of fi-
nancial dependence varies by sector and is calculated on the basis of U.S. firms’ cumulated capital
expenditures and cash flows over the period 1990-2007. IO linkages, instead, refer to the first year
- 1995 - of our sample and are retrieved from the OECD IO database. For every industry, we dis-
tinguish between upstream linkages with industries supplying intermediate goods and downstream
linkages with customer industries. Then, we compute two indicators reflecting the overall financial
dependence of upstream and downstream industries where the financial dependence of each up-
stream/downstream sector is weighted by its share in the industry’s total purchases/sales. In the
baseline model, financial development is proxied by the standard ratio of domestic credit over GDP
(WD], 2015).

We model the growth of real value added of an industry as dependent on the interactions between
a country’s financial development and the financial dependence of the same industry and of its up-
stream and downstream industries. Our results confirm the finding by |[Rajan and Zingales| (1998)
of a positive contribution of financial development to the growth of financially dependent sectors.
However, we also find that, quantitatively, the direct effect of financial development on the industry’s
growth rate is smaller than the indirect effect that financial development exerts by relaxing financial
constraints of the sectors linked to the industry by IO relations. More specifically, we find that the

latter effects operate through the financial support that a developed financial sector warrants to up-

6While in the empirical analysis we focus on the first-order linkages, as a robustness we will also test the importance of
higher order interconnections by means of the Leontief inverse matrix.



stream industries selling intermediate inputs. The sustain of well developed financial intermediaries
to downstream sectors, instead, is not significantly associated with the growth of supplying sectors.
This is consistent with the hypothesis that, if we focus the analysis on intermediate goods, the pos-
itive role of financial development for the investments of financially dependent firms in upstream
sectors fosters productivity improvements (Beck et al.,|2000), thus reducing the prices of their goods
and opening new opportunities of investment for downstream customer sectors (Hirschman, |1958;
Acemoglu et al}|2016). The search for the channels behind the baseline evidence corroborates this
interpretation. By contrast, the benefits of financial development are not significantly transmitted
across sectors by its potential effects on the demand for intermediate inputs.

Our results are robust to several checks. In order to account for the potential endogeneity of fi-
nancial development, we implement an instrumental variable (IV) approach based on the close re-
lation between the quality of a country’s legal system and its financial development (La Porta et al.,
1998; Beck et al.,2003). Furthermore, we use alternative measures of financial development, indus-
try’s growth, financial dependence and IO linkages. Also, we explore competing and potentially con-
founding factors which could affect the growth of industries within a country. More precisely, we
consider the impact of countries’ development stage, as a proxy of the extent of maturity of a coun-
try’s industries, human capital endowment, as a further alternative growth determinant of more skill
intensive industries, and foreign direct investment (FDI) as an additional source of finance in recipi-
ent economies, especially for capital intensive industries. We also confirm our baseline evidence on
the original sample used by|Rajan and Zingales|(1998).

In our country-industry framework, we further inspect the existence of some potential hetero-
geneity in the finance-growth nexus. We, first, test whether the documented non-linearity of the
nexus is also valid for financial development working through IO linkages (Easterly et al.,|2000; Cec-
chetti and Kharroubi, 2012; Demirguc-Kunt et al.,2013; Arcand et al.,2015). Finally, we separately test
the role of finance in the 90s, when a relevant number of banking crises occurred, and in the 2000s,
during the productivity slowdown decade.

The rest of the paper is organised as follows. The next Section presents the empirical model, while
Section[3|presents the data and describes the computation of financial dependence for a sector, for its
upstream and downstream sectors. Section [4|shows the results from the estimation of the empirical
model, all the array of robustness checks and the test for non-linearity in the finance-growth nexus

through IO linkages. Finally, Section[6|concludes the work.

2 Empirical Model

Our main testing hypothesis is that industrial sectors that are linked in the IO chain to industries that
are more dependent on external finance grow at relatively higher rates in countries whose financial
sector is more developed. To test this hypothesis we need a model of industry growth where the effect
of financial development is heterogeneous across sectors according to the financial dependence of

their upstream suppliers and downstream buyers. Therefore, we estimate the following empirical



model:

growth;.¢/; = a+ Bshare;. » + 0 ED; X FD¢r + 71EDZ»DO“’”S”'””” X FD ..+
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where growth,. ., is the average annual growth of real value added of sector i in country ¢ recorded
in the time span between ¢ and 7, where ¢t = 2007 and 7 = 1995. In the right hand side of the equation,
our coefficients of interest are vy, v; and 2 which are meant to identify the impact of financial devel-
opment according to sector i's own, downstream and upstream financial dependence, respectively.
To this purpose, we interact each financial dependence indicator - namely ED;, EDPewnstream and
EDYPstree™ _hy the degree of financial development in country c in the initial period =, F D,.,. Equa-
tion (I) includes the full set of industry, )\;, and country, u. fixed effects to control for any observable
and unobservable characteristic varying at the country or industry level, and the share of sector i in
country c’s total manufacturing value added at the initial period 7 (share;. -) to control for the initial
condition and the presence of a convergence effect.

Therefore, our empirical specification closely parallels that of Rajan and Zingales| (1998), the main
difference being the inclusion of the two interaction terms EDPownstream s pp . and EDZPS"™
FD.,, which aim at capturing the role of finance in enhancing the growth of industries by removing
frictions from inter-sectoral 10 linkages.

Table[Al]and Table[A2)in Appendix[A|describe the sample composition by sector and country, re-
spectively, while Tables[A3]and[A4]show descriptive statistics of the variables included in our empirical
model and pairwise correlations between them, respectively. In the remainder of the paper, OLS will
be our baseline estimator. Nevertheless we will prove that our results are robust to the adoption of an

IV estimator.

3 Data and Measurement Issues

3.1 Industrylevel data

Data on countries’ value added by industry are retrieved from the UNIDO Industrial Statistics Database
for the period 1995-2007 at the 2-digit level of the ISIC revision 3[] Data by industry have been slightly
re-aggregated in order to match the classification system of the IO tables shown in Table From
the UNIDO database we calculate discrete annual growth rates of value added, deflated by means of
the consumer price index retrieved from the Penn World Tables 8.1. In our baseline specification, we
winsorise annual growth rates at the 1°* and 99" percentiles of the distribution and then calculate

average growth rates across the 1996-2007 period for all the country-sector pairs in our sampleﬂ

"The availability of cross-country IO tables for 1995 has driven the choice of the initial sample year. We have, therefore,
neglected years before 1995 in order to limit endogeneity issues related to the use of 10 linkages from a later period to ex-
plain growth of preceding years. Also, we decided to exclude year 2008 from the analysis due to the outburst of the economic
downturn in that year.

8However, it is worth noting that our results are robust to alternative cleaning procedures and persist when growth rates are
not cleaned at all and/or are calculated as average annual logarithmic differences.



3.2 External financial dependence
3.2.1 Measuring industry external dependence

FollowingRajan and Zingales|(1998), we measure industry financial dependence as the median amount
of external finance used by the U.S. companies in each industry. The underlying hypothesis is that,
as the U.S. financial markets are almost perfect and frictionless, firms in the U.S. industries do not
suffer from financial constraints. As a result, the amount of external funds that large firms in the U.S.
demand reflects the "technological" dependence of their capital expenditures on external sources of
financing, due, for example, to the scale of investment projects, their gestation period and informa-
tion opaqueness. Furthermore, it is assumed that the "technological" needs of external finance are
common across countries, such that the financial dependence of the sector : is the same one that we
observe in the United States in every country.

We use the COMPUSTAT database and define firms’ external dependence as capital expenditures
minus cash flow from operations divided by capital expendituresﬂ As in Rajan and Zingales| (1998),
in order to smooth temporal fluctuations and reduce the effect of outliers, we aggregate the firm’s use
of external finance over the 1990-2007 time span - which covers our sample period - and divide it by
the sum of capital expenditure over the same period. Then, we take the industry median of these firm
level aggregate ratios as our measure of sectoral financial dependence, ED;. COMPUSTAT records
a firm’s industry in US SIC at the 4-digit which, at the 2-digit, has broad direct correspondence with
the 3-digit ISIC revision 2 classification. Thus, we first match SIC COMPUSTAT data with ISIC Rev. 3
through the official ISIC Rev. 2- ISIC Rev. 3 available from RAMON website and we, then, calculate the
median of the ratios across firms by sector.

While the original measure by Rajan and Zingales (1998) refers to the 80s and is available for the
manufacturing sectors only, we extend it to all sectors in the economy in order to compute the finan-
cial dependence of upstream and downstream sectors and, as our empirical analysis concerns manu-
facturing sectors’ growth over the 1990s to the 2000s, we update the financial dependence measure by
focusing on the same period. To check the validity of our measure, we compute the financial depen-
dence indicator for the specific manufacturing sectors considered by Rajan and Zingales| (1998) and
Kroszner et al|(2007), and obtain a rank correlation index with their original indicators equal to 0.56
and 0.81 (and a simple correlation of 0.8 and 0.96), respectively. Also, in Figure we report a scatter
plot contrasting our measure (x-axis) against the other two measures from the literature, where each
dot corresponds to an industry, clearly confirming that the three measures all bear a similar piece of
information and sector orderingF_U]

In order to test our basic premise that external dependence in the U.S. is a good proxy for an in-
dustry’s technological need for external finance outside the United States, we calculate the weighted

average financial dependence for each country by multiplying an industry’s financial dependence by

9We measure capital expenditures as the corresponding COMPUSTAT variable (COMPUSTAT # 128), while we define cash
flow as the sum of cash flow from operations (COMPUSTAT # 110) plus decreases in inventories, decreases in receivables, and
increases in payables. For cash flow statements with format code 7, cash flow is constructed as the sum of items # 123, 125, 126,
106, 213, 217.

1OTablein Appendix@ shows the values of financial dependence by sector according to the three measures.



Figure 1: External dependence - 1990-2007. Comparison with ED’s measures from the literature
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Notes: The y axis refers to the measures of external dependence for the 1980s and for 1980-1990 from Rajan and Zingales|(1998) and|Kroszner
et al|(2007) respectively. The x axis measures our external dependence indicator concerning the 1990-2007 period and is based on own
calculations on COMPUSTAT data. Each dot in the Figure corresponds to an industry according to the definition of|Rajan and Zingales|(1998)
and|Kroszner et al](2007).

the industry’s contribution to countries’ value added in 1995 (Rajan and Zingales, |1998). We then
regress domestic credit to GDP - our baseline financial development indicator - against this weighted
average financial dependence for the 39 countries in the sample and we find a strong and positive cor-
relation between the two variables in 1995 (5 = 2.27, t = 3.43). This supports the assumption that the
external finance dependence of industrial sectors in the United States captures the industry "techno-
logical" need of external finance and is a good proxy for external financing used by the same industry

in other countries.

3.2.2 Measuring external dependence of downstream buyers and upstream suppliers

In order to compute external dependence for downstream and upstream sectors with respect to each
industry ¢, we retrieve input-output linkages from OECD IO Tables. The latter are available for a large
number of countries for the year 1995 and, for each industry within a country, they provide infor-
mation on its purchases from and sales to any other sector in the economy. Table[A6|in Appendix Al
reports the list of countries for which the IO tables are available and that we use in our work for the
computation of average downstream and upstream sectors’ financial dependence.

More in detail, for each country in the OECD IO database, we compute the financial dependence of
industry i’s downstream sectors as the weighted average of financial dependence of downstream sec-

tors, where the weights are represented by downstream sectors’ shares in total sector i’s sales. Namely:

> jzics EDj X sales;jc

Downstream __
ED;; =
sales;.

2)




Similarly, we compute financial dependence of industry i’s upstream sectors as the weighted av-
erage of financial dependence of upstream sectors, where the weights are represented by upstream

sectors’ shares in total sector i's purchases. Namely:

> jrics BEDj X purchases;jc

ED%pstream —

3)

purchases;.

In order to get a unique measure of financial dependence of upstream and downstream sectors by
industry, in the baseline empirical model we use the average value of ED.?*""“*™ and E DPownstream

across N countriedlt

N Upstream
Zc:l ED'ic

EDUpstream — 4
; ¥ )
N Downstream
ED;
EDiDownstream _ Zc:l ]1\0[ (5)

The use of the average value of financial dependence of upstream and downstream sectors across
countries instead of country level measures rests on two considerations. First, we want to model the
impact of other industries’ financial dependence in a consistent way with respect to the impact of a
sector’s own financial dependence, as this eases the readability and interpretation of our results, as
well as the assessment of the magnitude of the finance effect that follows the strategy adopted in |Ra-
jan and Zingales| (1998). Second, as financial dependence recorded in each country may suffer from
financial constraints, in a similar way, the country level IO shares are expected to be affected by coun-
try specific - technological, institutional, etc. - constraints. Ideally, we would like to exploit upstream
and downstream financial dependence built on the basis of 10 shares that reflect the optimal use of
each input in the output production in the absence of any constraint. Due to the almost perfect and
frictionless U.S. financial markets, we expect that the financial dependence recorded for industries
in the U.S reflects the optimal use of finance by the same industries in other countries. Nonetheless,
it is not straightforward to identify a single country where 10 shares are not affected by any existing
constraint and that, then, could be considered as benchmark. We, thus, opted for the use of the av-
erage value of upstream and downstream financial dependence across countries as our benchmark.
In the robustness checks, however, we also use the country-varying EDYP*"*™ and EDPownstream
indicators, we calculate IO shares from an aggregate world IO table and, finally, we use the measures
based on the U.S. IO Tables as an external benchmark for all countries.

In order to avoid redundancy in the measurement of upstream and downstream industries’ finan-
cial dependence, in the baseline model we consider the IO linkages of a manufacturing sector with
the whole set of industries but the financial sector. In the robustness checks we will show that our
insights are not affected by the inclusion of the financial sector among the IO linkages in indicators
(2) and (3).

1Tt is worth mentioning that from the initial list of 61 economies we exclude two oil countries - Brunei and Saudi Arabia.
We further exclude Luxembourg as its 10 shares were rather different from the rest of the other economies, and Japan which
presents outlier observations for the ratio of domestic credit over GDP. Nevertheless, results are robust to the inclusion of

these countries both in the calculation of the upstream and downstream financial dependence measures and in the estimation
sample.




3.3 Financial Development

We measure financial development by the ratio of domestic private credit over GDP (WDI, 2015), the
most widely adopted indicator in the empirical literature on finance and growth (Levine, 2005). In the
robustness checks, we will document that our baseline results are robust to the adoption of several
other proxies of financial depth gathered from the World Bank Global Financial Indicators Database
or to alternative ways of measuring countries’ financial development related to capitalisation and

accounting standards available in the Rajan and Zingaless database.

4 Finance, 10 linkages and growth

4.1 Baseline results

Table[I|shows baseline estimation results from model (I) on the 1996-2007 cross-section of country-
sector growth rates. Financial development not only favours directly the growth of a financially de-
pendent sector i, but it also matters indirectly through the support to financially dependent upstream
industries supplying inputs to sector i. More specifically, in columns [2]-[4] financial development
seems to promote economic growth of sectors through both output and input linkages. However,
when industry and country dummies are included in the model (columns [5]-[8]) finance does not
play any significant role on the value added growth through output linkages with financial dependent
downstream sectors, while the importance of input linkages in propagating the beneficial effects of
financial development persistsE]

In column [9] of Table[1} in order to account for reverse causality issues and, more generally, for the
potential endogeneity of financial development, we adopt an IV approach by following extant litera-
ture which highlights a significant impact of a country’s legal system on the development of domestic
capital markets and financial industry (La Porta et al., |1998; Beck et al., 2000, 2003). Therefore, we
use legal origins from (La Porta et al|(2008) and the rule of law index from the World Bank Worldwide
Government Index (WGI) as instruments for financial development. The Hansen test fails to reject
the validity of the over-identifying exclusion restrictions, while the lower part of the Table shows sat-
isfactory values for the first stage F test statistics|] The IV estimator confirms our results, and the
magnitude of the effects of financial development, either mediated by the sector’s own financial de-

pendence or by the financial dependence of upstream industries, does not sensibly change.

12In Table @] in Appendix@we show that our results are broadly confirmed when we aggregate U.S. firm financial depen-
dence by industry, rather than taking the industry median across firms, and use this aggregate industry level indicator to
compute financial dependence of upstream and downstream sectors. It is also worth mentioning that the above evidence
of a positive effect of financial development stemming from upstream sectors is confirmed when we calculate upstream and
downstream effects by means of the inverse Leontief purchases and sales matrices elements and, therefore, consider indirect
IO effects, that is upstream and downstream higher order effects, spilling from suppliers of a sector’s supplier and from buyers
of a sector’s buyer and so on. Results are shown in Table[A7)in Appendix[A]for the baseline model including all upstream and
downstream sectors. In the paper we have decided to analyse the first tier effect because, when the elements of the Leontief
matrices are considered, the own sector effect is not easily identifiable out of the upstream and downstream effects, which,
moreover, turn to be highly correlated with the own sector effect. More details on the calculation of inverse Leontief purchases
and sales matrices and on the identification of direct and indirect IO effects are available in Acemoglu et al,(2016).

13Tablein Appendix@shows complete first stage results and, at the bottom, reports satisfactory values also for partial
R-squares.
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Table 1: Baseline Evidence

OLS I\
(1] [2] [3] [4] [5] (6] [7] (8] [9]
share;cr -0.239%%*  -0.261***  -0.266***  -0.259***  -0.183***  -0.176**  -0.166***  -0.178***  -0.193***
[0.035] [0.036) [0.037] [0.037] [0.034] [0.033] [0.033] [0.034] [0.034]
ED; * FD.r 0.111%* 0.080*** 0.051 0.104** 0.190%**
[0.020] [0.023] [0.045] [0.047] [0.068]
EDI-DO“’"“T””” X FDcr 0.538* 0.105 -0.035 -0.168 -0.422
[0.114] [0.142] [0.236] [0.234] [0.315]
EDi’TPStTEELm X FD.r 0.241%** 0.147*** 0.227** 0.321%** 0.324**
[0.047] [0.048] [0.107] [0.111] [0.151]
Constant 0.130%** 0.126%** 0.129%** 0.140%** 0.195%** 0.186*** 0.178%*** 0.194%*
[0.007] [0.007) [0.007) [0.008] [0.073] [0.072] [0.067) [0.068]
Observations 503 503 503 503 503 503 503 503 503
R-squared 0.115 0.097 0.097 0.129 0.61 0.609 0.613 0.617 0.617
Fixed Effects
Country N N N N Y Y Y Y Y
Industry N N N N Y Y Y Y Y
Hansen]J 16.18
P-Value 0.18
1°7 Stage F tests
ED; X FDcr 18.6
EDiannsf,rea‘m. x FDc‘r 33.47
EDIPSITee™ « FD., 27.64

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust standard errors in brackets.
The dependent variable is the average annual growth of real value added of sector i in country ¢ recorded in the time span between ¢t = 2007
and 7 = 1995.

In order to assess the economic magnitude of the estimated effects, we consider coefficients from
the specification in column [8]. Similarly to|Rajan and Zingales| (1998), we take the countries at the
25th and 75th percentiles of the distribution of the ratio of domestic credit over GDP - Mexico and
Italy, respectively - and the sectors at the 25th and 75th percentiles of the distribution of the ED;
indicator - metal products and chemicals, respectively - and calculate the differential growth rate of
chemicals compared to metal products in Italy compared to Mexico explained by the two significant
factors under analysis. The estimate on the coefficient of ED; x F D, predicts that the chemical in-
dustry should grow 1.45 percentage points faster than Metal products in Italy than in Mexico. Beyond
the direct effect of financial development, the effect working through upstream linkages would deliver
a growth advantage to the Italian chemical industry over the sector of metal products in Italy that is
2.16 percentage points higher than the growth differential between chemicals and metal products in
Mexico. Considering that in our sample the average growth rate of manufacturing sectors is around
9.5%, the beneficial effect of financial development triggered by input linkages turns to be particu-
larly relevant. Moreover, the financial dependence of industries’ suppliers has a higher importance in
driving the positive role of financial development on growth.

As a further exercise, we take two sectors which have an opposite position in the ranking of ED;
and EDY ps”e‘”’” Machinery, which is at the bottom of the ED"?*""““™ ranking and records a top
position for ED;, and Food and Beverages, which records a top position in the ranking of EDY?*! <™
and a bottom position for FD;,. According to our computation, Food and Beverages should grow 2.72
percentage points faster than Machinery in Italy - the country at the 75th percentile of the financial

development distribution - than in Mexico - the country at the 25th percentile of the financial devel-

14Indeed, the rank correlation between the two measures is equal to -0.34- the simple correlation is equal to -0.36 - and
this corroborates the view that neglecting the indirect effect through a sector’s interconnections with suppliers delivers an
underestimated and biased picture of the role of finance for industry growth.

11



opment distribution - thanks to the impact of financial development on its upstream sectors, but it
should grow 2.16 percentage points slower due to the direct effect of financial development. In this
case, the indirect effect more than counterbalances the direct one, thus revealing the importance of
the potential bias due to neglecting the 10 linkages.

In sum, our results suggest the importance of network effects among industries in the analysis
of the growth-enhancing role of finance. The understanding of the industrial growth process and
the contribution of finance cannot disregard the consideration of the IO linkages. The latter, indeed,
are not only statistically, but even economically significant for the explanation of the finance-growth
nexus. In this respect, our findings support the recent strand of literature which highlights how net-
work effects are essential to understand the propagation and amplification of a wide variety of shocks,
from natural disasters (Barrot and Sauvagnat, 2016) to increased competition (Acemoglu et al.,[2016)
to financial crisis and credit supply shock (Acemoglu et al., [2012; Bigio and La’O, [2016; |Alfaro and
Garcia-Santana, 2017; Dewachter et al.,2017). More specifically, we corroborate the view that 10 link-
ages amplify the role of finance in economies. The interplay between the financial dependence of
interrelated sectors and financial development may generate supply side productivity shocks which,
as modeled byl|Acemoglu et al|(2016), propagate from upstream input providers to downstream buy-

ers.

4.2 Robustness

We test the sensitivity of our baseline OLS results from column [5] of Table|l|to a number of checks.
In Table [2| we show that results are robust when in column [1] we use raw growth rates without ap-
plying any cleaning procedure and when we adopt continuous growth rates, whether we winsorise
them - column [2] - or not - column [3]. Results hold when in column [4] we cluster standard er-
rors by country to account for potential correlation within countries and across sectors that could
be induced by our 10 based financial dependence measures, when we re-include the financial sector
among the IO linkages in column [5], when we replace the values of ED by industry with the indus-
try ranking in terms of financial dependence in column [6], and when in columns [7] and [8] we re-
calculate financial dependence on different sub-periods. Furthermore, results are unchanged when,
rather than taking averages of downstream and upstream financial dependence, we average 10 shares
across countries in column [9], use IO linkages from the U.S. IO Table only in column [10] and when
we use country-varying upstream and downstream financial dependence measures in column [11].
In the latter case, we include the non interacted measures of the country-sector specific upstream
and downstream financial dependence in the model specification. In order to overcome the very high
correlation between 10 based financial dependence measures and their respective interactions with
financial development in the baseline cross-section sample, we run the specification of column [11]
on annual data with the inclusion of sector-year and country-year fixed effects and, for comparison,
in column [12] we report the estimation of our baseline model with annual data. The number of ob-

servations is higher in this case, as we do not have information on IO linkages for all of the countries
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in the UNIDO data base The importance of upstream linkages is confirmed in all cases.

Furthermore, in Table[3|we use alternative measures of financial development and focus on all do-
mestic credit delivered by financial institutions in column [1] and domestic credit delivered by banks
to the private sector in column [2] FE]Whether we adopt a broader definition of financial development
-asthe onein column [1] - or a narrower - as the one from column [2] - baseline results are confirmed.
Also, the same occurs when in column [3] we modify our sample composition in order to exclude BIC
countries - that is Brazil, India and China - that in the period of our analysis have experienced un-
precedented growth rates in and out the manufacturing sector.

As additional robustness checks, we inspect the possibility that our baseline evidence is a spu-
rious one possibly driven by the omission of relevant factors in the empirical model specification.
The higher growth of value added in financially dependent sectors could be fostered by other sources
of comparative advantage other than the availability of a well developed financial sector. Hence, in
column [4] and [5] we follow Rajan and Zingales| (1998) and include the interaction of financial de-
pendence with the level of countries’ per capita GDP (WDI 2015) and the average years of schooling
of working age population available from the Barro and Lee’s Educational Attainment Dataset (Barro
and Lee} [2013), respectively. First, industries’ financial dependence in the United States could de-
pend on the different industrial maturity stage of sectors and this, in turn, is strictly related to coun-
tries’ development stages. Hence, by introducing the interaction between financial dependence and
per capita GDP we aim at capturing any industry growth source which may simply be driven by a
country’s development stage. Second, a higher financial dependence of an industry could be highly
correlated with its human capital intensity and, by the same token, higher financial development
could be highly correlated with human capital endowment. Hence, as highly skill intensive sectors
are expected to grow more where a higher endowment of human capital is available, we test whether
the estimated effect of financial development is not spurious and actually driven by the omission of a
control for human capital. For this reason, we include the interaction of a human capital proxy with
the financial dependence indicators in column [5]. Finally, we ascertain that financial development
favours industrial growth through a well functioning domestic credit market rather than through the
increased availability of external financial resources, made available to domestic producers possi-
bly through Foreign Direct Investments (FDI). Indeed, the period of our analysis is characterised by
an unprecedented upsurge in world FDI flowing from high to low income economies, especially, and
which have contributed to the development of global supply chains and manufacturing growth in low
and middle income economies (World Bank;2017). Hence, in column [6] we introduce the interaction
between our financial dependence measures and the ratio of FDI net inflows over GDP (WDI, 2015).
In all cases, our baseline evidence is confirmed. To further exclude any potential growth effect from

human capital and FDI which could differ across sectors, in column [7] we include the interaction of

15Botswana, Ecuador, Ethiopia, Iran, Jordan, Kenya Macao, Morocco and Mauritius are dropped from the sample of column
[11]. It is worth mentioning that baseline results hold when upstream and downstream financial dependence measures are
calculated as averages among the countries available in the UNIDO database only. Results are not shown for the sake of brevity,
but they are available upon request.

161n Table in the Appendix we show that our results are unchanged when we adopt further indicators of financial depth
available from the World Bank Global Financial Indicators Database.
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human capital with a measure of skill intensity by sector, in column [8] we add the interaction of FDI
with a measure of capital intensity by sector and in column [9] we include both interactions[’’| Once
again, our results are robust and financial development proves to be a robust determinant of indus-
trial development across countries compared to other competing factors, among which human capi-
tal appears quite important as well. Finally, we inspect whether this finding is robust to the inclusion
of emerging and disappearing sectors in our sample. To this purpose, in column [10] we substitute
our left hand side variable with the midpoint growth rate and we find that, differently from the own
sector effect, financial development mediated by upstream financial dependence favours entry into
new sectors and/or hampers exit from the old ones regardless the competing role of human capital,
which turns significant, and FDI which, instead, does not seem to matterlig] In column [11], we re-
port the midpoint growth model estimates for our baseline sample of countries and the evidence is
corroborated.

As a final check on the validity and economic relevance of 10 linkages in the propagation of the
beneficial effects of financial development for industrial growth, we replicate the estimation of our
model on the the original database available from |Rajan and Zingales| (1998). We compute financial
dependence from the COMPUSTAT sample for the 1980s to calculate financial dependence by indus-
try and we further build upstream and downstream financial dependence measures for all sectors
in the U.S. economy, on the basis of U.S. IO tables for the year 1987[1;9'] Then, we calculate and test
their interaction with countries’ financial development on|Rajan and Zingales's sample. For the sake
of comparability with our baseline findings, in columns [1]-[4] of Table [4] we first consider the spec-
ification with domestic credit over GDP as financial development indicator, while in column [5] and
[6] we consider countries’ capitalisation and accounting standards indicators available in the origi-
nal database. In all cases we confirm that upstream financial dependence matters, as in our baseline

model for the 1995-2007 period.

5 Channels and heterogeneity of the finance-growth nexus

After proving the robustness of our findings, in this section we investigate the channels through which
financial development foster industries’ growth. In addition, we analyze whether the positive direct
and indirect average effects of financial development on the industry growth hide heterogeneity in the
finance-growth nexus in two dimensions: the size of the financial sector and the time period under

analysis.

17Sector level indicators are available from UNCTAD at http : //unctad.org/Sections/ditciab/docs/ RF112010 gz cel.zip.

18The midpoint growth rate is calculated as follows: midgrowth,., /= % As a consequence it varies between -2
and 2, taking value -2 for those country-sector pairs existing in 7 and disappearing in ¢ and 2 for those country-sector pairs
absent in 7 and existing in ¢.

19Note that COMPUSTAT samples and data are updated through the years, so that the 1980s sample at our disposal may
differ from the one originally available to|Rajan and Zingales|(1998). Also, the lack of cross-country IO Tables for this period led
us to use the Unites States as the benchmark economy for IO linkages too.
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Table 4: Original Rajan&Zingales Database

Domestic Credit/ GDP Capitalization  Accounting Standards
[1] (2] 3] (4] [5] [6]
share;cr -0.852%**  -0.835***  -0.873***  -0.889*** -0.899*** -0.634**
[0.244] [0.247] [0.248] [0.245] [0.249] [0.205]
ED; X FD.r 0.054* 0.050* 0.027* 0.106***
[0.028] [0.028] [0.016] [0.027]
EppPewnstream y pp,. 0.072 -0.09 -0.005 -0.185
[0.095] [0.102] [0.070] [0.115]
EDZUZ’S”'”"” X FDecr 0.249*** 0.257*** 0.128*** 0.206*
[0.069] [0.071] [0.045] [0.108]
Observations 1,217 1,217 1,217 1,217 1,217 1,067
R-squared 0.283 0.28 0.286 0.288 0.288 0.346
Fixed Effects
Country Y Y Y Y Y Y
Industry Y Y Y Y Y Y

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust standard errors in brackets.

5.1 Inspecting the channels

In the early cross-country empirical literature on the finance-growth nexus, Beck et al. (2000) proved
the existence of a fundamental role of financial development in sustaining growth by fostering total
factor productivity (TFP) rather than capital accumulation. To inspect the channels through which fi-
nancial development enhances growth of industries with different levels of financial dependence and
with heterogeneous financial dependence of upstream industries, we include capital and TFP growth
in our baseline model and inspect if and how the coefficients on our main right hand side regressors’
magnitude and significance change. We expect that, if their effect works through any of these two
channels their coefficients’ size and significance should shrink or even disappear. Hence, we, first,
calculate the capital stock of an industry by means of the perpetual inventory method (Berlemann
and Wesselhoft, 2014)@ and, then, followingBeck et al.|(2000), we calculate the industry level TFPE]
Table[5|shows how the coefficients associated to our variables of interest change when we include
the growth of capital stock and TFP in our baseline model. It is worth mentioning that, when run-
ning this exercise, the number of observations drops from 503 to 436, due the the lack of data on
the capital stock and, consequently, on TFP for some country-industry pairs in our sample. For this
reason we re-run the baseline model on this smaller sample and report the corresponding results in
column [1]. In columns [2] and [3], we alternatively include the capital stock and the TFP growth.
We find that while adding the former hardly affects our coefficients of interest, the inclusion of the
TFP growth in the model totally absorbs the significance of the interaction between countries’ finan-
cial development and an industry’s own financial dependence. Also, we observe a mild contraction
of the magnitude of coefficient on the interaction between financial development and the financial

dependence of upstream industries which, nonetheless, remains significant. This evidence, then, cor-

20We apply the perpetual inventory method on the basis of investment flows dating back to 1963.
21Assuming a Cobb-Douglas industry level production function with capital, K, labour, L and Hicks neutral technical
progress, A:

— AKaLlfoz
Ko

= A—
L

=

Taking logs, we get TFP as: InA = Iny — alnk, withy = %, k= % anda =1/3.



roborates our interpretation of financial development acting as a positive TFP shock and of linkages
acting as an effective propagation mechanism of industry specific shocks.

Indeed, if financial development favours TFP growth disproportionately more in more financially
dependent industries, these industries’ goods will become cheaper and this sector specific effect
will benefit downstream sectors that buy inputs from those industries. Hence, beyond the direct ef-
fect of financial development, mainly working through TFP growth, downstream industries can grow
and expand their scale thanks to the effect of financial development on financially dependent input
providers. The persistence of the significance on the upstream effect is, therefore, consistent with its
working as a positive propagation effect affecting an industry’s growth, beyond its specific TFP growth

and/or capital accumulation (Acemoglu et al.,2016).

Table 5: Inspecting the Channels

[1] [2] [3] [4]
share;cr -0.168***  -0.183***  -0.126"*  -0.137***
[0.036] [0.035] [0.035] [0.031]
CapitalStockGrowth 0.018*** 0.026***
[0.005] [0.006]
TFPGrowth 0.025%** 0.032%**
[0.004] [0.005]
ED; * FD., 0.130** 0.123** 0.074 0.049
[0.057] [0.055] [0.054] [0.050]
EDPewnstream o pp. 0,076 -0.209 -0.090 -0.289
[0.280] [0.269] 0.274] [0.257]
ED?”S"“"” X FD.- 0.313** 0.322%* 0.260** 0.259**
[0.128] [0.124] [0.131] [0.124]
Observations 436 436 436 436
R-squared 0.637 0.661 0.687 0.734
Fixed Effects
Country Y Y Y Y
Industry Y Y Y Y

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level.
Robust standard errors in brackets.

The dependent variable is the average annual growth of real value added of sec-
tor i in country c recorded in the time span between ¢t = 2007 and 7 = 1995.

5.2 Non-linearities

An increasing number of studies have provided evidence of the Tobin’s conjecture that financial de-
velopment is not always beneficial for economic growth. Rioja and Valev| (2004) find that an increase
of financial development has a positive and strong impact on the rate of growth of countries that are
at an intermediate level of financial development, while it has small or no effects in countries at low
and high levels of financial development. Easterly et al.| (2000), Deidda and Fattouh|(2002), Cecchetti
and Kharroubi (2012), Law and Singh/ (2014) and |Arcand et al|(2015), have documented that the ef-
fect of additional lending on GDP growth rate and volatility become negative when the ratio between
private-sector credit and GDP exceeds a certain threshold (typically between 80-120%). In particular
in the context of the|Rajan and Zingales’ (1998) model, Manganelli and Popov|(2013) show that where
the ratio of private credit to GDP exceeds a 60% threshold financially dependent industries grow less

than industries less dependent on external finance/]

22In a related vein, Ductor and Grechyna| (2015) find that in countries where the financial sector grows much more rapidly
than industrial sectors the contribution of financial development to real GDP growth is negative, while|Cecchetti and Kharroubi
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In the same vein, in Table[6|we inspect whether the growth rate of industries dependent on exter-
nal finance and linked to financially dependent upstream industries always benefits of the financial
development or whether the latter loses importance after a certain threshold and possibly harms rela-
tively more the industries in need (or linked to sectors in need) of external finance. In order to do this,
we build a dummy taking value one for the upper quartile of the distribution of the ratio of domestic
credit over GDP - domestic credit over GDP higher than 85% - and taking value zero otherwise and
interact it with our financial dependence indicators. Results from column [1] in the Table show that
the coefficients on the interactions with both own and upstream financial dependence are negative

and the latter is also significant.

Table 6: Non Linearities

Dummy High Squared High Low
Financial Development
(1] 12] 13] [4]
share;c -0.182%** -0.180*** -0.268** -0.155%**
[0.034] [0.035] [0.106] [0.037]
ED; X FD.r 0.176** 0.346** -0.088 0.185**
[0.087] [0.154] [0.120] [0.092]
EDI-D‘”“"S""“”" X FD.r -0.485 -0.403 0.266 -0.478
[0.440] [0.884] [0.787] [0.454]
EDEJPS"E‘“” X FD.r 0.656*** 1.117%* 0.078 0.690***
[0.202] [0.408] [0.417] [0.208]
ED; * FD., x DHigh F'D -0.063
[0.055]
EDiDownst'r'ea.'rn X FDoy X pHigh FD 0.273
[0.268]
EDUpst’reanL x FDc‘r % DHigh FD -0.295%*
! [0.123]
ED; x FD?_ -0.189*
[0.097]
EDiE)nu)nst'ream x Fqu— 0.179
[0.606]
EDUPstTee™ o pp2_ -0.642%*
[0.283]
Observations 503 503 130 373
R-squared 0.621 0.621 0.752 0.571
Fixed Effects
Country Y Y Y Y
Industry Y Y Y Y
Test 19" = ghow 6.58
P-Value 0.01

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust standard
errors in brackets.

DHigh FD jsa qummy taking value one when F D.. , is higher than 85% - the upper quartile value
- and taking value zero otherwise. Columns [3] and [4] report the estimation of the baseline model
for countries with a financial development value above and below the 75th percentile, respectively.

This evidence is confirmed in column [2] when we include the square of the financial develop-
ment indicator. Both coefficients on ED; x FD? and ED ?*""““™ x FD? are statistically significant
and negative, thus corroborating the existence of a non monotonic direct and indirect effects of fi-
nancial development on industry growth. The threshold of the ratio between private credit and GDP
above which the contribution of a further expansion of credit to industry growth is negative depends
on the degree of industries’ own and upstream financial dependence values and slightly varies across
sectors, ranging from 89% to 87%, with higher thresholds observed for sectors with lower own finan-
cial dependence but higher upstream financial dependence. These ratios fall in the 80-120% range

documented by previous studies.

(2015) find that higher financial growth unambiguously decreases economic growth and, in particular, those industrial sectors
that make greater use of intangible assets and R&D.

19



Finally, we run separate estimates for countries above and below the 75th percentile threshold
(columns [3] and [4]), and we find that the evidence is driven by countries below the threshold. Once

again, we confirm that after a certain threshold level, finance may lose its beneficial effects.

5.3 Banking crises and productivity slowdown

In this Section we examine whether the positive average effects of financial development on the
growth rates of industries that are dependent on external finance and buy inputs from financially
dependent industries hold for the whole period or whether the relationship between finance and
industry growth varies according to the period under analysis. More specifically, we consider two
sub-periods, 1995-1999 and 2000-2007. On the one hand, the former sub-period is characterised by
a high incidence of credit-boom episodes and banking crisesE'] that have been considered the rea-
son behind the disappearance of the positive cross-country effects of financial deepening on GDP
growth rates in the 1990s (Rousseau and Watchel, 2011) and the strong contraction of financially de-
pendent industries in financially developed countries (Kroszner et al.,|2007; [Pagano and Pica, 2012).
On the other hand, the 2000-2007 sub-period has been characterised by a productivity growth slow-
down (or even decline) in many advanced economies (Jones, [2017). Among the determinants of this
generalised slowdown in the TFP, capital misallocation produced by fast growing financial sectors dis-
proportionately lending to firms with high collateral, but not necessarily high productivity, seems to
have had a great influence (Borio et al.,|2015; Cecchetti and Kharroubi, 2015;|Dias et al.,2015;|Gorton
and Ordonez, 2016;|Gopinath et all2017).

Table [7| reports regression results by sub-periods. In columns (1)-(3) we consider the sample of
industry-country pairs which are present for the whole 1995-2007 period, while in columns (4)-(6)
we enlarge the sample and consider those industry-country pairs which have a continuous pres-
ence either in the 1995-1999 sub-period or in the 2000-2007 one. In columns (1)-(2) and (4)-(5),
EDPownstream gnd ppUpstream gre measured considering 10 linkages at 1995, while in columns (3)
and (6) the IO linkages are the ones prevailing in 2000. Consistent with the banking-crisis hypothesis,
we find that financial development has no significant effect on the industry growth during the period
1995-1999[23] By contrast, in the period 2000-2007 the impact of financial development on sectoral
growth has been positive and significant, and this effect is associated both to the external-finance

dependence of the sector and to the external-finance dependence of input suppliers.

23According to the[Laeven and Velencial (2012) dating, during the period 1995-1999 there were 34 systemic banking crises in
33 different countries (plus 7 crises in 1993 and 11 in 1994), while between 2000 and 2007 the crisis episodes were only 4.
24The same result holds if we consider the period 1990-1999. Results are available Tablein the Appendix.
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Table 7: Before and after 2000

Continuous Presence between

1995-2007 1995-1999 or 2000-2007
1995-1999  2000-2007 2000-2007 1995-1999  2000-2007  2000-2007
10 2000 10 2000
[1] [2] 13] [4] [5] [6]
share;er -0.168* -0.146%** -0.146%** -0.172%* -0.135%** -0.135%**
[0.096] [0.042] [0.042] [0.075] [0.042] [0.042]
ED; * FD., 0.085 0.103*** 0.102** 0.125 0.063* 0.063*
[0.107] [0.040] [0.040] [0.077] [0.034] [0.034]
EDZD‘“”"S’”""‘“’" X FD.r 0.16 -0.219 -0.203 0.216 -0.129 -0.121
[0.488] [0.191] [0.195] [0.376] [0.156] [0.159]
E'D?ps”eam X FD.r 0.181 0.314%** 0.317%** 0.173 0.284*** 0.290***
[0.237] [0.093] [0.095] [0.185] [0.079] [0.082]
Observations 503 503 503 704 632 632
R-squared 0.384 0.666 0.666 0.361 0.616 0.616

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust standard errors in brackets.
The dependent variable is the average annual growth of real value added of sector i in country ¢ recorded in the time
span between ¢t = 1999 and 7 = 1995 in columns [1] and [4] and between ¢ = 2007 and 7 = 2000 in the remaining
columns.
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6 Conclusion

For the first time, in this paper we have studied the role of IO linkages in amplifying the positive ef-
fect of countries’ financial development on the growth of manufacturing sectors. We have extended
the Rajan and Zingales's (1998) empirical country-sector growth model by including the interaction
of upstream and downstream sectors’ financial dependence with countries’ financial development.
In a cross-section of countries at different development stages, observed in the time span 1995-2007,
we replicate Rajan and Zingales's (1998) original result and, more importantly, we further show that
the development of domestic financial markets favours disproportionately more the growth of sectors
whose upstream providers are more dependent on external finance. On the contrary, we do not find
any evidence of significant effects through the downstream linkages. The beneficial indirect effect of
financial development propagating from upstream input providers is higher in magnitude than the
direct effect mediated by sectors’ own financial dependence. This evidence is in line with the existing
findings on the magnification of different kinds of shocks by the working of network linkages, which,
in the end, engender a higher magnitude effect than direct effects (Acemoglu et al.,|2016; |Barrot and
Sauvagnat, |2016; Bigio and La’'O, 2016). Also, the evidence on the relevance of upstream linkages only,
is consistent with the productivity enhancing role of financial development, firstly documented by
Beck et al|(2000) and confirmed in our framework, which propagates, from upstream suppliers to
downstream buyers, through the decline in the price of inputs (Acemoglu ef al., 2016). For the first
time, in this paper we have studied the role of IO linkages in amplifying the positive effect of countries’
financial development on the growth of manufacturing sectors. We have extended the Rajan and Zin-
gales’s (1998) empirical country-sector growth model by including the interaction of upstream and
downstream sectors’ financial dependence with countries’ financial development. In a cross-section
of countries at different development stages, observed in the time span 1995-2007, we replicate|Rajan
and Zingalesfs (1998) original result and, more importantly, we further show that the development of
domestic financial markets favours disproportionately more the growth of sectors whose upstream
providers are more dependent on external finance. On the contrary, we do not find any evidence of
significant effects through the downstream linkages. The beneficial indirect effect of financial de-
velopment propagating from upstream input providers is higher in magnitude than the direct effect
mediated by sectors’ own financial dependence. This evidence is in line with the existing findings on
the magnification of different kinds of shocks by the working of network linkages, which, in the end,
engender a higher magnitude effect than direct one (Acemoglu et al,, 2016; |Barrot and Sauvagnat,
2016; |Bigio and La’0, [2016). Also, the evidence on the relevance of upstream linkages only, is consis-
tent with the productivity enhancing role of financial development, firstly documented by Beck et al.
(2000) and confirmed in our framework, which propagates, from upstream suppliers to downstream
buyers, through the decline in the price of inputs (Acemoglu et al.,2016).

Our results have proved to be robust to the control for potential endogeneity issues, alternative
measures of sectoral growth, financial development and sectoral external dependence as well as to

the control for competing explanatory and, possibly, confounding factors which may affect sectoral
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growth across countries, such as the development stage, the initial human capital endowment and
the inflow of foreign capital.

We have further extended the well established non linearity in the relationship between growth
and finance to the effects stemming from IO linkages and we have corroborated the disappearance of
the nexus in the 90s, where several banking crisis occurred.

Our work highlights that neglecting the role of the propagation effects of finance, so as triggered

by 10 linkages, delivers a biased view on the role of finance for growth.
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A Additional Tables

Table Al: Number of Countries by Sector

Sector Freq. Percent Cum
Food and beverages 37 7.36 7.36
Textiles, Clothing and Footwear 38 7.55 14.91
Wood and Wood products 34 6.76 21.67
Paper, Paper Products, Publishing and Printing 36 7.16 28.83
Chemicals and Chemical Products 34 6.76 35.59
Rubber and Plastic Products 36 7.16 42.74
Non Metallic Mineral Products 35 6.96 49.7
Metals 33 6.56 56.26
Metal Products 32 6.36 62.62
Machinery 35 6.96 69.58
Office, Radio TV, Precision and Medical Eq. 33 6.56 76.14
Electrical Machineries 33 6.56 82.7

Motor Vehicles 34 6.76 89.46
Other Transport Equipments 18 3.58 93.04
Furniture and Manufacturing nec 35 6.96 100

Total 503 100
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Table A2: Countries in Sample

Country Freq.  Percent Cum.
Austria 14 2.78 2.78
Brazil 12 2.39 5.17
Botswana 3 0.6 5.77
Canada 13 2.58 8.35
Chile 10 1.99 10.34
China 14 2.78 13.12
Colombia 14 2.78 15.9
Costa Rica 10 1.99 17.89
Cyprus 12 2.39 20.28
Czech Republic 14 2.78 23.06
Denmark 14 2.78 25.84
Ecuador 14 2.78 28.63
Spain 15 2.98 31.61
Ethiopia 12 2.39 34

Finland 15 2.98 36.98
Great Britain 15 2.98 39.96
Honk Kong 7 1.39 41.35
Hungary 14 2.78 44.14
India 14 2.78 46.92
Ireland 13 2.58 49.5
Iran 15 2.98 52.49
Israel 14 2.78 55.27
Ttaly 15 2.98 58.25
Jordan 14 2.78 61.03
Kenya 7 1.39 62.43
Korea 15 2.98 65.41
Latvia 15 2.98 68.39
Macao 4 0.8 69.18
Morocco 14 2.78 71.97
Mexico 15 2.98 74.95
Malta 12 2.39 77.34
Mauritius 12 2.39 79.72
Netherlands 14 2.78 82.5
Norway 15 2.98 85.49
Singapore 15 2.98 88.47
Slovak Republic 14 2.78 91.25
Slovenia 15 2.98 94.23
Sweden 14 2.78 97.02
Turkey 15 2.98 100

Total 503 100

Table A3: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
growth. ;- 503 0.091 0.076 -0.083  0.431
share;cr 503 0.071 0.078 0.000 0.758
ED; x FD ., 503 -0.199 0.160 -1.093 -0.012
ED,FO'“””’“"”"" X FD.r 503  -0.029 0.027 -0.151 0.000
EDUPstream o« pp_. 503  -0.078 0.061 -0.345  -0.004

Table A4: Correlations among the main variables

growthi. 2007/1905  shareic199s  ED; % FDo 1995  EDPOWnstrea™ « FD 1995 EDlUpStrwm * FD. 1995

growth;c 2007/1995 1

shareic 1995 -0.247 1

ED; * FD, 1005 0.233 -0.0032 1

EDPownstream  pp oo 0.1585 0.1169 0.6194 1

EDUPStea™ L BD oos 0.1544 0.1396 0.3487 0.4131 1

503 observations.
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Table A5: External Dependence Indicators

ISIC [Rajan and Zingales[(1998) _ |Kroszner et al](2007)  ED1gg0—_2007

311 0.14 -0.15 -0.04
313 0.08 0.03 0.06
314 -0.45 -1.14 -1.63
321 0.4 0.01 -0.05
322 0.03 -0.21 0.05
323 -0.14 -0.95 -0.98
324 -0.08 -0.74 -0.18
331 0.28 0.05 0.07
332 0.24 -0.38 -0.35
341 0.18 -0.35 -0.15
342 0.2 -0.42 -0.41
352 0.22 -0.3 -0.26
353 0.04 -0.02 -0.04
354 0.33 0.13 -0.18
355 0.23 -0.02 -0.01
356 1.14 -0.02 -0.04
361 -0.15 -0.41 -0.28
362 0.53 0.03 -0.05
369 0.06 -0.29 -0.30
371 0.09 0.05 -0.04
372 0.01 -0.12 -0.18
381 0.24 -0.25 -0.26
382 0.45 -0.04 0.02
383 0.77 0.24 0.29
384 0.31 -0.08 0.08
385 0.96 0.72 0.70
390 0.47 0.28 0.38
3211 -0.09 -0.05 -0.05
3411 0.15 -0.07 -0.15
3511 0.25 -0.19 -0.24
3513 0.16 0.03 -0.12
3522 1.49 2.43 2.39
3825 1.06 0.54 0.50
3832 1.04 0.7 0.62
3841 0.46 0.38 0.44
3843 0.39 0.06 0.01

Data for computing external dependence for the 1990-2005 period are from
COMPUSTAT. Authors’ calculations.

Table A6: Countries in the OECD IO Sample

Argentina France Netherlands
Australia UK Norway
Austria Greece New Zealand
Belgium Honk Kong Philippines
Bulgaria Croatia Poland
Brazil Hungary Portugal
Canada Indonesia Pomania
Switzerland India Russian Fed.
Chile Ireland Singapore
China Iceland Slovak Rep.
Colombia Israel Slovenia
Costa Rica Ttaly Sweden
Cyprus Cambodia Thailand
Czech Republic Korea Tunisia
Germany Lithuania Turkey
Denmark Latvia Taiwan
Spain Mexico USA
Estonia Malta Vietnam
Finland Malaysia South Africa
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Table A7: Considering the Inverse Leontief Matrix Elements

[1] (2] 13]
share;cr -0.185%** -0.175%*  -0.177***
[0.034] [0.033] [0.034]
ED; X FD.r 0.025 -0.018 -0.034
[0.051] [0.049] [0.056]
EDpPewnstream y pp,. 0.026 0.018
[0.031] [0.031]
EDYPSITe™ o D, 0.562**  0.540**
[0.252] [0.250]
Observations 503 503 503
R-squared 0.61 0.614 0.614
Fixed Effects
Country Y Y Y
Industry Y Y Y

* Significant at 10% level; ** significant at 5% level; *** significant
at 1% level. Robust standard errors in brackets.

31



‘G66T = L pUR L00g = 7 U9aM)aq Ueds dWIT) ) UI POPIOIAI I ATIUNOD UI 7 10}03S JO PAPPE anfea [eal Jo Yimoi3 [enuue d3eIdAe ) ST d[qerrea Juspuadap ay[,

*S}9YJRIq UT SIOIId PIEPUE)S 1SNOY [OAS] %T 1B JUBIYTUSIS 4 [OAI] %G T& JURIYTUSIS ,, JOAJ] %01 I8 JUedPIusIs ,

X X X X X A X Ansnpuy
A A A X A X X Anyunop
$199J3d PaxI]
609°0 §29°0 2190 609°0 ¥29°0 L19°0 L19°0 parenbs-y
LY L8V 88Y 687 €Y €09 €09 suoneAdsqO
[6¥1°0] [620°01 [2€T1°0] [eeT 0l [822°0] [601°0] [verol
*xV1E0 x£590°0 #0820 %610 #xCC9'0 xxx00€°0 #xx959€°0 a4 x EiiéQO
[co€ 0] [090°0] [s.zol [¥9z°0l [€8G°0] [9zz 0l [262°0]
20¢°0- 920°0- 292°0- §¢C0- %906 T~ ¥61°0- 8€C0- AT X wvougsumog A
[190°0] [€10°0] [250°0] [SS0°0] [¥erol [970°0] [150°0]
#8CT°0 #x0€0°0 #=ETT°0 #«+EET°0 8100 #G0T°0 #xL0T°0 ad xtad
[7€0°0] [€¥0°0] [€€0°0] [€€0°0] [5€0°0] [€€0°0] [€€0°0]
#xxE81°0- s LLT70" xxx [817°0" #xxC81°0~ xxxCLT°0" #xx6L1°0" #xx8LT°0~ L2rounys
] (9 (<] 7] [€] [e] (1]
ddo 190 ‘qeyur UoI[[IuI | Ut dao o1 sysodap dao o1 $]9SSE YUR( [E1)UD pue Aouowr ddo o031 syosse ddo 01 syueq Aououwr
sysodo@ yueg  soruedwio) palsrTjoIN  WA)SAS [eroueul  sanifiqer pinbry  1sodap o0 syasse yueq Aouow yisodag  syueq Aouow yisodag  usodap Aq 11pa1d ayeAlld

s10ye01pU] JUdWIdO[PA(] [EIOUBUL] IOYIN,] 8V d[qeL

32



Table A9: Robustness - Industry £ D aggregated across US firms

i) 2] 3] 4] (5] [6] 7 [8]
share;cr -0.239%F  -0.249%%  .0.263***  -0.258%**  .0.183**  -0,178*"*  .0.172%*  -0.184***
[0.035] [0.034] [0.036] [0.035] [0.034] [0.033] [0.032] [0.034]
ED{*997e9t y D, 0.111%+ 0.044** 0.051 0.076*
[0.020] [0.022] (0.045] [0.046]
EDpPownstream Aggregate  pp 0.315%* 0.084 -0.087 -0.106
‘ [0.054] [0.065] [0.099] [0.101]
EpUpstream Aggregate o pp 0.192%%*  (.133%** 0.202%*  0.251%**
[0.027] [0.034] [0.085] [0.085]
Observations 503 503 503 503 503 503 503 503
R-squared 0.115 0.108 0.142 0.151 0.61 0.61 0.613 0.617
Fixed Effects
Country N N N N Y Y Y Y
Industry N N N N Y Y Y Y

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust standard errors in brackets.
The dependent variable is the average annual growth of real value added of sector i in country ¢ recorded in the time span between ¢ = 2007
and 7 = 1995.

Table A10: IV Estimates - First Stage Results

ED; X FD., EDiDownstTeam, X FD.r ED,EJPStTEL”” X FDo,

[1] [2] [3]
shareier 0.04 -0.006 -0.017
[0.033] [0.007] [0.013]
ED; x rulela® 0.191%** -0.001 0.002
[0.023] [0.003] [0.006]
EDPeownstream , pylelaw -0.005 0.201%** -0.014
[0.071] [0.018] [0.028]
EDYPstream o pylelew -0.01 -0.004 0.205***
[0.038] [0.008] [0.020]
ED; x legal®F 0.385%* -0.001 -0.003
[0.073] [0.010] [0.018]
ED; x legalf” 0.145** -0.003 -0.0002
[0.069] [0.009] [0.018]
ED; x legal2? 0.08 -0.001 -0.002
[0.075] [0.010] [0.020]
ED; x legald® 0.232%** 0.0003 -0.001
[0.060] [0.008] [0.016]
EDPownstream s jegql™® -0.065 0.359%** 0.004
[0.232] [0.057] [0.094]
EDPownstream s jegqlfT -0.062 0.150%** -0.003
[0.206] [0.056] [0.091]
EDPewnstream o 1ogql3° -0.083 0.049 0.008
[0.233] [0.062] [0.103]
EDPewnstream o jogqld° -0.044 0.212%* 0.021
[0.187] [0.050] [0.083]
EDUPTITN™ o legal®® 0.02 -0.002 0.340%*
[0.118] [0.024] [0.061]
EDYPITeO™ o egalfe -0.022 -0.005 0.155%**
[0.113] [0.024] [0.059]
EDUPSITe™ o jegals® -0.005 -0.002 0.070
[0.126] [0.027] [0.065]
EDUPTITe™ o egalde 0.025 0.004 0.218**
[0.101] [0.022] [0.052]
Observations 503 503 503
R-squared 0.929 0.919 0.935
E-Test 18.63 33.47 27.64
Partial R? 0.43 0.47 0.43

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Country and industry fixed
effects included in each specification.
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