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Place-based infrastructure: Market access vs competition

▶ Transport infrastructure changes both market access and competition faced by
firms.

▶ The welfare and aggregate productivity effects depend on which firms expand,
contract, survive, or exit which changes the (i) traditional Ricardian channel
and pro-competitive changes in mark-up; (ii) improved allocative efficiency; (iii)
changes in relative terms of trade.

▶ For place-based policy, the key question is not simply whether treated places grow
relative to untreated ones, but whether it activates entrepreneurial reallocation
within treated places.

Takeaway
The GQ is a natural setting to ask whether connectivity reallocates activity within treated
locations toward young, high-capability firms or protects incumbents.
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Key Contribution

Whereas much of the infrastructure/place-based policy literature estimates reallocation across treated
and untreated locations, by studying firm-life-cycle and capabilities, this paper identifies the margins
through which connectivity changes local economic performance within treated districts.

Location-level Firms in location
Treated vs. untreated lo-
cations

Baum-Snow (2007); Duranton and
Turner (2012); Donaldson and Horn-
beck (2016); Donaldson (2018); Faber
(2014); Ghani, Grover and Kerr (2016)

Datta (2012); Gibbons et al. (2019);
Görg and Mulyukova (2024)

Within treated locations Das et al. (2024) This paper
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Place-based Policies: From places to plants

1. Age: Do young, mature, and old plants respond differently to improved
connectivity?

2. Complementarities: Which district and industry conditions amplify or dampen
the gains?

3. Capabilities: Are high-skill, capital-intensive, productive plants better able to
escape competition?

4. Time dimension: How long does the adjustment process continue after
connection to the GQ network?

Takeaway
The paper reframes connectivity as a shock to the local selection environment, not just to
aggregate market access.
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Setting: India’s Golden Quadrilateral

▶ The GQ upgraded a 5,846 km highway network connecting Delhi, Mumbai,
Chennai, and Kolkata.

▶ Construction began in 2001; completion progressed rapidly through the 2000s.
▶ Exposure is measured by district distance to the GQ network: nodal, 0–10 km,

10–50 km, and 50+ km.

Interpretation
Districts close to the GQ receive a large, plausibly exogenous improvement in physical
connectivity and competitive exposure.

Main treatment focus: non-nodal districts within 0–10 km of the GQ, relative to more distant comparison
districts.
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Data and cohorts

Plant data
▶ Annual Survey of Industries, 1999–2000

to 2008–2009.
▶ Organized manufacturing plants across

Indian districts.
▶ Outcomes: plant count, employment,

output, plant size, labor productivity,
TFPR, exit.

Age cohorts
▶ Young: 0–5 years.
▶ Mature: 6–24 years.
▶ Old: 25+ years.
▶ Plants born after GQ upgrades

began are excluded in the cohort
analysis.

Takeaway
The design isolates the response of pre-existing cohorts rather than conflating effects with new
post-GQ entry. Data appendix
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Identification: long differences across distance bands

∆Yi =
∑
d∈D

βd · GQ distance bandi,d + γXi + Yi,2000 + εi

▶ Compare changes from 2000 to 2009 across GQ distance bands.
▶ Estimate separately for young, mature, and old cohorts.
▶ Control for baseline outcomes and district characteristics, including infrastructure,

population, urbanization, demographics, literacy, and state fixed effects.

Identifying variation
District proximity to the GQ, with robustness to expanded distance bands, new segments
versus upgrades, planned-but-unfinished highways, and straight-line instruments. Distance bands

Robustness
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Main result I: Aggregate gains are driven by young plants

Table 1. Long-differenced estimations comparing 2009 to 2000. Full-size table
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Stylized Fact 1: young plants expand; older plants "neither up nor out"

▶ For young plants, proximity to the GQ
raises output, average plant size, labor
productivity, and TFPR.

▶ Mature and old cohorts show insignificant
or adverse effects on many economic
outcomes.

▶ Plant count rises for mature and old
cohorts, consistent with reduced exit
rather than strong expansion.

Key takeaways

▶ Reallocation margin:
Connectivity induces reallocation
across age cohorts within treated
districts: young cohort drives
aggregate performance.

▶ No exit margin:
Old plants "neither up nor out"
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Identification Challenge: The Endogeneity of Road Infrastructure
Core concern: Roads are not randomly placed. Governments may build highways in areas that

are already growing or in lagging regions targeted for development. Observed firm outcomes
may therefore reflect pre-existing trends rather than the causal effect of infrastructure. [?]

How has the literature addressed this?

1. Historical plans as instruments
◦ Use planned transport networks that predate contemporary economic activity.
◦ Examples: Baum-Snow (2007); Michaels (2008); Donaldson and Hornbeck (2016).

2. Geographic or engineering constraints
◦ Exploit terrain, historical routes, or physical geography that shape road placement.
◦ Examples: Banerjee et al. (2012); Faber (2014); Jedwab and Moradi (2016).

3. Incidental treatment from network design
◦ Compare locations that happen to lie along routes connecting major cities.
◦ Examples: Chandra and Thompson (2000); Ghani, Grover and Kerr (2016).
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Identification: Our Approach

▶ Follow Ghani, Grover and Kerr (2016): districts located close to the Golden
Quadrilateral are compared with districts farther away.

▶ Use distance to the planned corridor, which was designed to connect India’s four
largest metropolitan centers rather than specific local firms.

▶ Verify robustness using:
1. upgraded segments versus entirely new segments;
2. the unfinished North–West/East–West corridor as a placebo;
3. straight-line distance instruments connecting nodal cities.

Key point: Our contribution is not a new identification strategy, but rather opening
the black box of the previously identified GQ effect by studying how reallocation occurs

within treated districts across firm age cohorts and capabilities.
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Tracking the Evolution of Impact Over Time

Yi =
∑
t,c

βtc

(
GQ0−10km,i × TimeToCompletionc

)
+ ϕi + ϑt + εi

▶ βtc is the estimated coefficient for non-nodal districts located within 10 km of the GQ
network with time to completion of GQ upgrades ranging from 3 years prior to six years or
more after completion.

▶ ϕi district and state fixed effects.
▶ ϑt year FE

The coefficients βtc trace the evolution of outcomes before and after completion of the nearest
GQ segment, allowing us to compare how young and old plant cohorts adjust over time.

Grover and Maloney | Which Firms Drive the Gains from Connectivity and Competition? 12/24



Main result II: the effects accumulate slowly

Figure 1 panels. Evolution relative to nearest GQ segment completion. All Figure 1 panels Cumulative effects
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Stylized fact 2: adjustment is a long transition

▶ Young-plant coefficients rise over time after connection to the GQ.
▶ Old-plant coefficients often drift downward, especially for output and plant size.
▶ The divergence shows little evidence of quick convergence to a new steady state.

Short-run evaluations may understate the full reallocation effects
Infrastructure expands the opportunity set quickly, but reallocation across cohorts
unfolds slowly as capabilities, market relationships, and survival margins adjust.
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Local conditions: Hard infrastructure needs soft complements

Table 2. Long-differenced GQ effects interacted with initial district conditions. Full-size table
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Stylized fact 3: young plants need enabling environment

Young plants respond more where:
▶ markets are dense;
▶ finance is more available;
▶ output and input markets are less

distorted.

Older plants differ:
▶ generally less sensitive to

complementary conditions as have
established ways of resolving missing
markets;

▶ may perform better in more
distorted areas that allows them to
defend their market shares while
accessing cheaper inputs, consistent
with incumbency advantages.

Takeaway
Building roads is not sufficient. For entrepreneurial growth, connectivity must be paired with
finance and conducive business environment.
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Sectoral attributes shape who can use connectivity

Table 3. GQ effects by industry characteristics. Full-size table
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Stylized fact 4: young plants in tradable activities gain from connectivity

▶ Young plants respond more in GVC-intensive industries.
▶ They also respond more in industries with greater external-finance dependence.
▶ Their gains are stronger in sectors less reliant on relationship-specific contracting

and sticky buyer-supplier relationships.

The GQ appears to enable a form of domestic offshoring: young plants expand into
value-chain activities where physical connectivity substitutes for proximity, but cannot
substitute for weak contracting institutions.
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True Plant Panel Estimation

The geo-coded plant panel allows us to distinguish within-plant adjustment from
changes arising through entry, exit, and reallocation across plant cohorts.

Yp,d,t =
∑
d∈D

βd GQDistanceBandi,d × GQSegmentCompletedd,t + Γp + Ωt + εp,d,t

▶ Yp,d,t is the outcome measure for plant p in district d in year t.
▶ Γp captures the vector of time-invariant plant-specific traits.
▶ Ωt captures year-specific factors and secular trends.
▶ The estimate of β1 is the focal parameter.
▶ It captures the plant-level difference-in-differences effect of the nearest GQ highway

segment opening among plants located in non-nodal districts within 10 km of the GQ
network, relative to plants more than 50 km away.
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True Plant panel: separating survival and within-plant adjustment

Table 4. Plant-level DD estimates of exit and performance. Full-size table
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Stylized fact 5: survival rises, especially among younger plants

▶ In the plant panel, exit falls with GQ proximity across age groups.
▶ The decline is largest for young plants in the sample-scheme panel, implying

higher survival of young SMEs, but also old SMEs.
▶ This helps reconcile rising plant counts with weak or negative economic outcomes

among older cohorts.

Takeaway
Connectivity can reduce exit before it induces full productive reallocation; survival and growth
are distinct margin.
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Capabilities: who escapes competition?

Table 5. Plant-level heterogeneity by initial capabilities. Full-size table
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Stylized fact 6: capabilities determine the sign of the response

Young plants
▶ High-skill and high-capital-intensity

plants expand.
▶ Low-capability young plants do not

show comparable gains.

Old plants
▶ High-capability old plants are better

able to defend size and do not
contract.

▶ Low-capability old plants drive
contractionary tendencies.

The evidence is consistent with an “escape competition” channel: frontier or
high-capability plants exploit new market access, while weaker incumbents are exposed.
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Conclusions

1. Targeting places has plant-level effects: The composition of economic activity
changes through entry, reallocation and exit margin across plants.

2. Reallocation margin: it rewards young, capable plants more than the average
incumbent.

3. Only in places that have complementary business environment finance,
market density, and lower distortions are necessary for young plants to exploit
connectivity.

4. Time horizon matters: reallocation unfolds over a long transition, so early
evaluations may miss key effects.

Takeaway
Place-based infrastructure is best viewed as part of an entrepreneurial ecosystem policy, not a
stand-alone industrial stimulus.
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Backup A.1: Data summary

Back to main slide
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Backup A.2: Aggregate gains are driven by young plants

Back to main slide
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Backup A.3: Dynamic effects after GQ completion

Back to main slide

Grover and Maloney | Which Firms Drive the Gains from Connectivity and Competition? 3/10



Backup A.4: Young plants require complementary markets

Back to main slide
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Backup A.5: Industry attributes and responsiveness

Back to main slide
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Backup A.6: Plant-level panel estimates

Back to main slide
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Backup A.7: Heterogeneity by initial plant capabilities

Back to main slide
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Backup A.8: Expanded distance-band robustness

Back to main slide

Grover and Maloney | Which Firms Drive the Gains from Connectivity and Competition? 8/10



Backup A.9: New construction versus upgrades

Back to main slide
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Backup A.10: Cumulative effects of GQ completion

Back to main slide
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