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Background

What is Regional Diversification?
Diversification refers to the development of an industrial specialization that is new to a

region’s specialization portfolio (Boschma, 2017).

Why does it matter?
Diversification is seen as an important way in which the industrial base of an economy is

renewed and broadened, which is essential to avoid stagnation (Xiao et al., 2018).

Why regional?
Regions often depend on a few main industries as compared to nations, and hence are

more vulnerable to the decline sectors that they are specialised in.

Simone M. Grabner Regional Diversification & Linkages 2 / 42



Background

What is Regional Diversification?
Diversification refers to the development of an industrial specialization that is new to a

region’s specialization portfolio (Boschma, 2017).

Why does it matter?
Diversification is seen as an important way in which the industrial base of an economy is

renewed and broadened, which is essential to avoid stagnation (Xiao et al., 2018).

Why regional?
Regions often depend on a few main industries as compared to nations, and hence are

more vulnerable to the decline sectors that they are specialised in.

Simone M. Grabner Regional Diversification & Linkages 2 / 42



Background

What is Regional Diversification?
Diversification refers to the development of an industrial specialization that is new to a

region’s specialization portfolio (Boschma, 2017).

Why does it matter?
Diversification is seen as an important way in which the industrial base of an economy is

renewed and broadened, which is essential to avoid stagnation (Xiao et al., 2018).

Why regional?
Regions often depend on a few main industries as compared to nations, and hence are

more vulnerable to the decline sectors that they are specialised in.

Simone M. Grabner Regional Diversification & Linkages 2 / 42



Related and Unrelated Diversification

Industries are related if they demand similar capabilities, such as infrastructures,
institutions, knowledge and skills (Boschma, 2017).

Principle of Relatedness (Hidalgo et al.,2018):

Regions tend to diversify into new economic activities that are related to the
existing mix of industries (Neffke et al. ,2011; Boschma, 2013; Essletzbichler, 2015;
Cortinovis et al, 2017; Xiao et al., 2018; Balland et al., 2018).

⇓

Related Diversification
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Regions occasionally diversify into new economic activities that are relatively
unrelated to existing ones (Pinheiro et al., 2018; Pinheiro et al. 2021).

⇓

Unrelated Diversification

Supports the avoidance of lock-in and provides new opportunities for development
(Saviotti & Frenken, 2008).

Jumps in the industrial evolution (Boschma and Capone, 2015), profound shifts in
local capabilities (Neffke et al., 2018) and radical innovation (Castaldi et al., 2015)
are associated with unrelated diversification.
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Drivers of Diversification

Beside the role of relatedness to endogenous capabilities, diversification studies
also analysed other, albeit primarily local factors:

I level of development (Pinheiro et al, 2021, Petralia et al. 2017)
I institutions (Cortinovis et al., 2017; Boschma & Capone, 2015)
I innovation capacity (Xiao et al., 2018; Fagerberg et al., 2013; Montresor &

Quatraro, 2017).

⇓

The diversification literature has been criticized of its ’container view’ on regions,
displaying a fixation on endogenous capabilities and a lack of engagement with the
role of extra regional factors (Yeung, 2021).
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Regions are not closed systems, isolated from the wider global economy!

Connectivity to and absorption of external capabilities is usually regarded as a
fundamental element to sustain and refine the local economy (Pyke et al., 1990;
Ernst and Kim, 2002; Bathelt et al., 2004)

Studies on regional growth, innovation & industrial path-creation showed that
regions benefit from links to external capabilities (Boschma & Iammarino, 2009;
Tavassoli, 2014; Boschma, 2017; Isaksen et al., 2014; Trippl, 2018; Ascani et al., 2020;
Coe et al., 2004).

Recombinations between local and external capabilities could mediate the role of
relaedness:
External knowledge is more likely to be technologically distant and unfamiliar which
could aid the development of completely new specialisations→ unrelated diversification
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Diversification and Interregional Linkages

The specialisations of neighbouring countries or regions(Bahar et al., 2014,
Boschma, 2017) and imports support product diversification (Andersson et
al,2013; Zhu et al.,2017).

Inventor cooperation across regions enhances technological diversification
(Santoalha, 2019; Whittle et al., 2020), especially if regions have complementary
capabilities (Balland & Boschma, 2021).

Imports and FDI (Zhu et al.,2017) , as well as foreign owned firms (Elekes et
al.,2019) induced unrelated diversification, while Whittle et al. (2020) showed the
opposite with interregional collaboration.
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External capabilities can reach regions via different linkages:
commuting and migrant flows, international trade, foreign direct investment, strategic
alliances, or input-output linkages.

Interdependence of industries as an important channel for knowledge creation and
diffusion (Leontief, 1936)

I Incentivizes the sharing of ideas, product or managerial innovations, which
creates collective benefits (Von Hippel, 2005; Isaksson et al., 2016).

Input-output linkages provides the vehicle for knowledge diffusion that can lead to
novel re-combinations out of which new specialisations emerge.

=⇒ The challenge is, how to proxy interregional input-output linkages in the US in
the absence of county level data?
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Input-Output Linkages and County Centrality
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Research Hypothesis

Flows of intermediate goods and services among regions are a vehicle for the
diffusion of external capabilities, upon which regional economies can thrive and
diversify

H1: the probability that a county specializes in a new industry is positively related to the
centrality of a county in terms of input-output relations

Interregional linkages may relax the role of relatedness, as external knowledge is
likely to be unfamiliar, which provides opportunities for new and unrelated
recombinations.

H2: relatedness has a weaker effect on the probability that a county specializes in a new
industry if a county has a higher level of centrality
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Measuring Regional Diversification

Employment data on 3221 counties and 675 six-digit traded industries, 1998 -
2017 (WholeData, Bartik et al. 2018).

Diversification refers to the entry of a new industrial specialization to a regions’
specialization portfolio.

The Location Quotient
... quantifies how concentrated a particular industry is in a region as compared to the

nation. The higher the LQi,c , the more specialized a region is in that industry.

We follow Tian (2013)’s bootstrapping method to retrieve a cut-off value for the
standardized LQ at a the 5% significance level for each single industry.
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We observe the specialization status of an industry in a county over several five
year intervals which leads to a binary dependent variable:

Yi,c,t+5 =
{

1, if SLQi,c,t+5 > cutoffi,t+5 & SLQi,c,t < cutoffi,t

0, otherwise
(1)
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Measuring Relatedness

1 Proximity index developed by Hidalgo et al. (2007): co-occurrance of industry
specialisations; using the LQ instead revealed comparative advantage of Balassa
(1965).

2 Density indicator to link the industrial relatedness to the regional specialisation
portfolios.

Simone M. Grabner Regional Diversification & Linkages 13 / 42



Interregional Linkages: the County Centrality Measure

Input-Output data of 66 three-digit industries on the national level (U.S. Bureau
of Economic Analysis) and county employment data on the same industries.
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Different concepts of centrality: Global versus Local centrality (Gao et al. 2014).

Closeness: measures the distance from a
node to every other node (Borgatti, 2005) −→ global measure.
Strength: measures the relative size
of a nodes’ activity (Barrat et al., 2004)−→ local measure.
Entropy: reflects a nodes’ diversity of
connections (Tutzauer, 2007) −→ global measure.
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Econometric Analysis

Logit model with county, industry and year fixed effects:

Yi,c,t+5︸ ︷︷ ︸
0 or 1

= f (α + β1relatednessi,c,t + β2centralityc,t+

β3relatednessi,c,t ∗ centralityc,t︸ ︷︷ ︸
interaction term

+ γc,t + Φi,t + ψc︸ ︷︷ ︸
fixed effects

+ei,c,t)
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H1: the probability that a county specializes in a new industry is positively related to the

centrality of a county in terms of input-output relations.

=⇒We can accept H1.
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H2: relatedness has a weaker effect on the probability that a county specializes in a new

industry if a county has a higher level of centrality

=⇒ We can accept H2 only in the case of closeness and entropy centrality (global
centrality measures).
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Robustness Checks

1.) Differences among urban and rural areas

2.) Inter-industry differences

3.) Addition of control variables

4.) Time sensitivity

5.) Linear regression

Robustness checks confirm findings:

- county centrality based on closeness and entropy has a significant positive influence on
regional diversification and relaxes the role of relatedness.
- results for strength centrality are mixed and the coefficient has sometimes turned
insignificant.
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Conclusion

This study aims to to understand the relation among relatedness, regional input-output
linkages and industrial diversification of U.S counties from 1998 to 2017.

We find, that...

counties diversify into industries that are strongly related to existing industries in
the county.

interregional input-output linkages, proxied by country centrality, matter:

Interregional linkages via local industries that are prominently positioned within the
national production system appear to stimulate regional diversification in general and
unrelated diversification in particular.
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Conclusion

Directions for Future Research:

- We proxy interregional linkages, but the usage of regional input-output data (such as
EUREGIO/WIOD) would allow a direct observation of linkages across regions.

- What about the relatedness between local knowledge and the knowledge coming from
other regions (Balland and Boschma, 2021)?

- Explore the role of linkages & unrelated diversification for catch-up across regions with
different capabilities (rural vs. urban; core vs. periphery, leaders vs. followers) (Pinheiro
et al. 2021)
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Thank you for your attention!
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Appendix - NAICS Codes
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Appendix - Dependent Variable

[Tian, 2013] bootstrapping method to retrieve cut-off values in 4 steps:
1.) We calculate standardized location quotient

LQic = Eic/Ec
Ein/En

, SLQic = LQic − LQi
std(LQi )

(2)

2.) We divide the SLQ into samples for each industry.
3.) We carry out the procedure of resampling with 1000 times replacement
for each industry to obtain 1000 bootstrap samples, each having exactly
the same length as the original sample of each industry.
4.)We retrieve the 95th percentile of each bootstrap sample and
calculating the mean value of all 1000 samples, which represents the
cut-off for the SLQ at the 5% level for each single industry.
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Appendix - Relatedness I

2 steps to calculate technological relatedness:
1.) Following [Hidalgo et al., 2007] industrial proximity is derived from the
minimum conditional probability that a county has a specialization of one
industry (xi,t) given its co-specialization of another (xj,t). In formal terms:

φi,j,t = min{p(xi,t |xj,t), p(xj,t |xi,t)} (3)

By doing so we obtain the 675 by 675 proximity matrix φ.
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Appendix - Relatedness II
2.) [Hausmann et al., 2007]s’ density indicator is used to link the
industrial proximities to the regional specialization portfolios:

di ,c,t =
∑J

j=1(φi ,j,txi ,j,t)∑J
j=1(φi ,j,t)

(4)

where the subscript i refers to the focus industry; xi,c,t takes a value of 1
when industry i is specialized in county c. The density indicator varies
from 0 to 1, where a higher value means a higher level of relatedness of
industry i with the industrial specialization portfolio of county c at year t.
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Appendix - Input - Output Network
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Appendix - Industry Centrality Measures
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Appendix - County Centrality Measures
County centralities:

Cc,t =
∑I

i EicCi∑I
i Eic

(5)

Most central Industries:
→ Legal, management and technical services (Closeness & Strength
Centrality)
→ Whole Sale (Entropy Centrality)

Least central Industries:
→ Oil & Gas Extraction (Closness & Strength Centrality)
→ Social Assistance (Entropy Centrality)

Most connected Counties:
→ Los Angeles (Closeness & Strength Centrality)
→ Washington DC (Entropy Centrality)
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Appendix - Descriptives I

Statistic N Mean St. Dev. Min Max
Entry 8,337,340 0.01 0.11 0 1
Relatedness.Density 8,337,340 10.53 4.93 2.45 69.81
Closeness 8,337,340 −0.03 0.01 −0.07 0.001
Strength 8,337,340 386 626 644 047. −2 108 172 2 646 111
Entropy 8,337,340 4.65 2.42 0.10 10.94
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Appendix - Descriptives II
Probabilities of acquiring new industrial specializations:
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Appendix - Estimation Strategy

Unbalanced dependent variable: 111 047 entry events vs. 8 226 293
non-events.

Entry Probability: 0 1
0.987 0.014

→ Linear Probability Model vs. Logit Model (King et al., 2001; Greene, 2012;
Allison, 2012)
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Appendix - Robustness Checks
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Appendix - Urban Rural Differences
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Inter-Industry Differences
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Inter-Industry Differences
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Inter-Industry Differences
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Inter-Industry Differences
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Control Variables
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Time Period
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Linear Probability Model
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