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structure of lecture

• equilibrium approaches to regional resilience

- engineering resilience
- ecological resilience

• evolutionary approach to regional resilience

• study on resilience of European regions 2008 shock
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Geography 7 (5), 753-801

• Martin, R. (2012) Regional economic resilience, hysteresis and 
recessionary shocks, Journal of Economic Geography 12, 1-32

• Boschma, R. (2915) Towards an evolutionary perspective on 
regional resilience, Regional Studies 49 (5), 733-751.



engineering resilience

• 2 approaches to resilience in single equilibrium framework:

(1) ability of system to resume its stable equilibrium state
following a shock (resistance to shock)

(2) ability of system to return to its stable equilibrium state
following a shock (stability near equilibrium)

• mainstream economics: self-correcting market forces

• plucking model of Friedman (1993): upward-sloping ceiling
on output level given region’s resources (supply of capital,
labor, technology etc., and how these are utilized)

• shocks are temporary: focus on return to pre-shock growth
rate: no permanent effect on region’s growth path or ceiling



engineering resilience



engineering resilience

• resilience indices (descriptive) (Martin 2012)

- sensitivity index (resistance): ratio of decline in output in a
region to the respective decline in country as a whole during
the crisis: lower than 1 means low sensitivity (high resistance)

- recovery index (recovery): post-crisis average growth rate of a
region relative to national growth rate; alternative: how long it
takes to recover and resume pre-shock growth rate

• SUR model (Fingleton et al. 2012): effect of resistance (during
shock) and recovery (after shock) on regional employment
growth rate: UK regions differ in their initial resistance to
shocks, but less so in their recovery from shocks

• shortcomings: (1) no structural change; (2) descriptive rather
than explanatory (determinants?)



Resistance to Recession across U.K. Regions: “Sensitivity” Indices 
of Relative Employment Contraction in 3 Downturns

1979–1983 1990–1992 2008–2010

South East 0.40 1.24 0.91
North East 1.84 0.40 0.73

Regional Employment Recovery from Two U.K. Recessions

1983-1990 1992-2008

South East 1.69 1.43
North East 0.62 0.32

Source: Martin (2012)



ecological resilience

• regional resilience in a multiple equilibria framework:

(1) magnitude of shock that can be absorbed before system
changes its structure and function (robustness)

(2) successful adaptation: shift from inferior equilibrium state
to superior long-run equilibrium growth path (hysteresis)

• hysteresis in economics: permanent impact of shock due to
structural change: shift to a new equilibrium growth path
(growth ceiling is shifted)

• 2 possibilities:

(1) negative hysteresis (low resilience)
(2) positive hysteresis (high resilience)



ecological resilience



Hysteresis? Employment 1971–2010 in the North East and South 
East Regions, United Kingdom (Fingleton et al. 2012, p. 120) 



evolutionary resilience

• evolutionary resilience: critique on equilibrium
analysis: no structural change

• resilience as adaptive ability: ‘ongoing process
rather than recovery to a pre-existing or new
equilibrium state’ (Simmie and Martin 2010)

• resilience is not only about short-term ability of
regions to recover from shocks but, above all, about
their long-term ability to diversify (Boschma 2015)

• diversified regions are more likely to be resilient,
depending on their industrial structure
(combination of related and unrelated variety),
network structure (loosely coupled networks) and
institutional structure (decentralized structure)



evolutionary resilience

• distinction between adaptation and adaptability (Grabher
1993)

• adaptation: change within preconceived path

• adaptability: new paths, departure from existing path

• trade-off between the two: ”adaptation leads to an increasing
specialization of resources and a pronounced preference for
innovations that reproduce existing structures. And while the
system optimizes the ‘fit’ into its environment, it loses its
adaptability. […] Adaptability crucially depends on the
availability of unspecific and uncommitted capacities that can be
put to a variety of unforeseeable uses: redundancy (Grabher
1993, p. 265)

• resilient regions have an ability to overcome the trade-off
between adaptation and adaptability



evolutionary resilience

• industrial variety: specialized versus diversified regions

(1) specialized regions

• less likely to be hit by sector-specific shock, but when hit, it will
damage the whole economy

• trade-off: high adaptation (positive lock-in) but low adaptability
(negative lock-in)

(2) diversified regions

• more likely to be hit by sector-specific shock, but can better
accommodate it: when local industries have little input-output
linkages, and when local industries are skill-related

• trade-off: high adaptability (Jacobs externalities: high potential
for new recombinations) but low adaptation (each sector lacks
critical mass, too much cognitive distance between sectors)



evolutionary resilience

• resilient regions in industrial terms:

(1) overcome trade-off between adaptation and
adaptability: related variety in a region (Frenken et
al. 2007: sectors have some degree of cognitive
proximity) provides both local related externalities
(adaptation) and potential to make new combinations
between related industries (adaptability)

(2) overcome trade-off between adaptability and
adaptation: combination of related and unrelated
variety: related variety provides potential for
adaptation (related diversification but still danger of
lock-in in broad knowledge domain) and unrelated
variety for adaptability (unrelated diversification)



evolutionary resilience

• internal structure of network and openness of
network have an impact on regional resilience

(1) local network may become excessive and inward-
looking, and network partners may become too
proximate (e.g. geographical, cognitive)

- trade-off: high adaptation but low adaptability

(2) local network may be fragmented, with many nodes
but few connections (no cohesiveness: weakens
efficiency and control)

- trade-off: high adaptability but low adaptation



evolutionary resilience

• resilient region in network terms:

(1) overcome trade-off between adaptation (control and efficiency)
and adaptability (openness) in network, like the co-existence of
embedded relationships within cliques and structural hole
relationships across cliques

(2) overcome trade-off between adaptation (efficiency) and
adaptability (novelty): optimal levels of proximity, like
combination of local buzz and global pipelines, cognitive
distance and proximity, loosely coupled networks

(3) strategic role of gatekeepers: prevent lock-in in region, as they
have external linkages through which knowledge diffuses
widely to local actors: secures the combination of local
clustering (trust and cooperation) and short pathways to
external sources (access to novel information)



evolutionary resilience

• little attention to institutions in regional resilience

(1) institutional adaptation: when the institutional structure of the
region is entirely focused on and customized to specific needs
of particular local industries

- trade-off: these gradual adjustments in local institutions tend to
lower adaptability (institutional inertia), as it impedes the
development of new institutions to support and accommodate the
growth of new industries

(2) institutional adaptability is higher in region with a diverse set
of sectors: harder for sectors to monopolize and dominate fully the
design of local institutions

- trade-off: adaptability goers at the expense of adaptation, as there
is a lack of cohesiveness with too many interests that harms local
commitment and control



evolutionary resilience

• resilient region in institutional terms:

(1) overcome trade-off: decentralized institutional
structure that is responsive and open to newcomers
and new institutions (openness), and responsive to
accommodate the needs of sizeable sectors
(efficiency and focus)

(2) the higher the variety in related local institutions
(overlap or complementarity between institutions),
the less resistance to institutional change, the higher
the potential for recombination of institutions, and
the more institutional focus in the region

(3) institutional leadership may be crucial, as key
actors can (either individually or collectively) induce
the necessary change in institutions



resilience of European regions 2008 shock

• evolutionary resilience: extent to which capacity of
regions to develop new industries is affected by
2008 crisis (Xiao et al. 2018)

• Orbis database: employment data

• 173 NUTS2 regions in 12 EU-countries

• 323 tradable sectors:

- knowledge-intensive sectors (92)
- knowledge-extensive sectors (165)
- other sectors (66)

• period 2004-2012: period 2004-2008 (before the
crisis) and 2008-2012 (during and after the crisis)



resilience of European regions 2008 shock

• entry of new industrial specialization in a region:



resilience of European regions 2008 shock

• compare levels of industry entry in European
regions in the period 2004-2008 (before the crisis)
and 2008-2012 (during and after the crisis)

• resilient regions are defined as regions that

- type A: remain at high entry levels (medium/high
rank groups) after the shock: 52 regions

- type B: increase entry levels (from low/medium to
high rank groups) after the shock: 25 regions
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resilience of European regions 2008 shock

• logit regression: dependent variable: value 1 if a
region has been resilient, value of 0 otherwise

• variables of interest: related and unrelated variety

• control variables: localization economies,
population density, average growth rate GDP per
capita, level of GDP, share of S&T workers, level of
gross capital formation per employee, and quality of
government



resilience of European regions 2008 shock

• positive effect of related variety and unrelated
variety on regions being resilient or not, especially
for type B (shifting from low to high rates of entry)

• positive effect of related variety and unrelated
variety on regional resilience of the B-type only
(making a shift from low to high rates of entry), in
knowledge-intensive sectors

• positive effect of related and unrelated variety on
regional resilience of the A-type only (remaining in
the medium/high rank entry groups), in knowledge-
extensive sectors



Probability of being resilient regions: all sectors

VARIABLES Type A and B Type A Type B

Related Variety 3.690*** 3.387*** 4.489***
(1.034) (1.135) (1.438)

Unrelated Variety

Growth GDP per capita

1.646***
(0.625)
-0.581

1.363**
(0.690)

-0.948**

2.191***
(0.819)
-0.0606

(0.418) (0.436) (0.604)
Localization economies 2.101*** 1.857** 2.730**

(0.765) (0.874) (1.070)
Population density

GDP (log)

Share S&T (log)

0.632
(0.388)
0.749*
(0.430)
-0.111

0.893*
(0.476)
0.698

(0.514)
0.0493

-0.154
(0.648)
1.241*
(0.652)
0.0872

(0.531) (0.624) (0.826)
Gross capital (log)

Quality of government

0.0221
(0.625)
-0.289

0.0656
(0.640)
0.0540

-0.469
(1.040)
-0.586

(0.475) (0.519) (0.689)
Constant -1.372 -3.656** -0.260

(1.091) (1.522) (1.329)

Observations 163 139 106
Pseudo R-squared 0.3185 0.3368 0.3359
Country dummies YES YES YES



probability of being resilient regions: knowledge-intensive sectors

VARIABLES Type A and B Type A Type B

Related Variety 1.193 1.293 4.324**
(0.918) (1.085) (2.052)

Unrelated Variety

Growth GDP per capita

0.271
(0.638)
-0.783

0.0611
(0.765)
-0.520

2.436*
(1.303)

-5.452***
(0.454) (0.453) (2.057)

Localization economies 0.452 0.590 2.662*
(0.794) (0.897) (1.573)

Population density

GDP (log)

Share S&T (log)

0.138
(0.491)

1.714***
(0.571)
-0.0396

-0.203
(0.622)

2.005***
(0.734)
-0.0891

1.965**
(0.917)
3.078**
(1.404)
0.371

(0.640) (0.715) (1.620)
Gross capital (log)

Quality of government

0.0293
(0.796)
-0.669

0.471
(1.004)
-0.106

-4.258*
(2.436)
-3.312*

(0.505) (0.668) (1.820)
Constant -0.576 -2.522* -0.925

(0.997) (1.410) (1.624)

Observations 150 131 84
Pseudo R-squared 0.2991 0.3027 0.556
Country dummies YES YES YES



probability of being resilient regions: knowledge-extensive sectors

VARIABLES Type A and B Type A Type B

Related Variety 3.906*** 5.024*** 2.697
(1.308) (1.631) (1.999)

Unrelated Variety

Growth GDP per capita

1.500**
(0.699)
0.0938

1.998**
(0.978)
-0.910

0.986
(1.239)
1.043*

(0.413) (0.606) (0.591)
Localization economies 2.339** 3.234** 0.928

(1.055) (1.324) (2.014)
Population density

GDP (log)

Share S&T (log)

0.361
(0.508)
0.590

(0.535)
0.131

0.677
(0.614)
0.986

(0.671)
0.437

0.0880
(0.793)
0.790

(0.733)
0.0738

(0.561) (0.898) (0.585)
Gross capital (log)

Quality of government

-0.101
(0.800)
0.247

-0.0314
(0.877)
0.290

-0.498
(1.203)
-0.170

(0.570) (0.755) (0.790)
Constant -2.866* -4.017** -5.051*

(1.491) (1.703) (2.808)

Observations 163 121 101
Pseudo R-squared 0.3265 0.3657 0.297
Country dummies YES YES YES



thank you for your attention!
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