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Lecture Content

1 Localized (within-firm) peer effects among low skilled workers:
Mas and Moretti (2009), Bandiera, Barankay and Rasul (2010)

2 Peer effects among high-skilled workers:
Localized "within-firm": Waldinger (2012)
Within research areas: Borjas and Doran (2012), see also Moser,
Voena, and Waldinger (2014)

3 Localized spillovers across firms. Why do we see agglomeration?
Ellison, Glaeser, and Kerr (2010), Greenstone, Hornbeck, and Moretti
(2010).

4 Looking at knowledge spillovers among firms in more detail; product
market rivalry vs. knowledge spillovers:
Bloom, Schankerman, and Van Reenen (2012)
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Peer Effects

Why could firm-level peers affect productivity?
1 Peer pressure (other workers have to observe your productivity)
2 Pro-social behaviour (focal worker needs to know what the others are
doing but not vice versa)

3 Knowledge-spillovers

Understanding peer effects is important. If there is an externality the
market will not optimally allocate workers
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Peer Effects among Low-Skilled Workers

Mas and Moretti (2009) investigate peer effects among 394
super-market cashiers from 6 stores

If a cashier works slowly customers can choose another line

Scanner data allow them to observe individual level productivity:
number of items scanned per second

They relate ten-minute changes in each cashier’s productivity to
changes in the average permanent productivity of co-workers

Average permanent productivity of co-workers varies because worker
shifts do not perfectly overlap
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Supermarket Cashiers
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Empirical Specification

They estimate the following regression model:

yitcs = θi + βθ−itcs + π # workerstcs
+τ register location FE ics + γ time * day * store FE tds + eitcs

where i indexes a worker, t time (10-minute interval), c calender date,
s store

θi measures permanent productivity of worker i

θ−itcs measures average productivity of co-workers (leave-out mean)

They take first differences to estimate:

∆yitcs = α+ β∆θ−itcs + π ∆ # workerstcs + eitcs
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Estimation Details

To calculate θ−itcs they need unbiased estimates of all θi

Estimation Steps:
1 To get these they estimate the following regression model:

yitcs = θi +M ′ϕCi + π # workerstcs
+τ register location FE ics + γ time * day * store FE tds + eitcs
- where ϕCi is a very large set of dummy variables:
one for every possible combination of coworker composition
- For example, one dummy for every instance worker 1 works with
workers 2,3,4 and another dummy for every instance 1 works with
2,9, and 12

2 take the estimated θi’s and calculate θ−itcs for every worker and shift
3 Estimate regression equation (2) (previous slide)
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Descriptive Statistics
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Permanent Productivity Differs Across Workers
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10% Increase in Co-Worker Quality Increases Prod. by
1.5%

Column (4) indicates that increases in worker quality (as opposed to decreases)
have particularly significant effects
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Effect of a High-Productivity Worker Starting at t=0
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Co-Workers Only Affect Workers Who are in Line of Sight
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Localized Spillovers Among Academics

In Waldinger (2012) I analyze localized peer effects among university
scientists.

Estimating spillovers among academics is challenging:
1 Selection of scientists
2 Omitted variables
3 Measurement error

I therefore use the dismissal of scientists in Nazi Germany as an
exogenous source of variation that affected:

the number of peers
the quality of peers
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Dismissal of Scientists
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Dismissal Across Different Universities
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Dismissal Across Different Universities
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Summary Statistics Dismissed vs. Stayers
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Effect on Department Size
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Effect on Peer Quality
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Estimating Localized Peer Effects

OLS model to estimate peer effects among university researchers:

#Pubidt = β1 + β2(Avg . Peer Quality)dt−1 + β3(# of Peers)dt−1

+β4Age Dummiesidt + β5YearFEt + β6Dep.FEd + β7Indiv .FEi + εidt

Using the dismissals to instrument for the two endogenous variables.
The 2 first stages are:

1 Avg .Peer Qualitydt = γ1 + γ2(Dismissal induced ⇓ Peer Quality)dt
+γ3(# Dismissed)
+γ4Age Dummiesidt + γ5YearFEt + γ6Dep.FEd + γ7Indiv .FEi + εidt

2 # of Peersdt = δ1 + δ2(Dismissal induced ⇓ Peer Quality)dt
+δ3(# Dismissed)
+δ4Age Dummiesidt + δ5YearFEt + δ6Dep.FEd + δ7Indiv .FEi + εidt
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First Stages
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OLS and IV Results
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Are We Considering the Correct Peer Group?
Specialization Level Results
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Do High Quality Peers Matter?
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Spillovers in Ideas Space Among Academics

Borjas and Doran (2012) study the arrival of Soviet mathematicians
in the United States after the collapse of the Soviet union.

Their main regressions do not use geographic variation (which would
be endogenous) but variation at the level of 63 research fields.

On average Soviet and US mathematicians specialized in different
fields of mathematics.

US mathematicians who worked in more "Soviet" fields therefore were
more affected by the potential influx of Soviet mathematicians after
the collapse than US mathematicians who worked in different fields.

Note: they basically look at the reduced form: How are US
mathematicians affects by a potential influx of Soviet mathematicians
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US Versus Soviet Mathematics
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Soviet Emigres to the US Are High Quality Mathematicians
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Share of Output Published By Soviet Emigres in the US

Note: Emigres are mathematicians who were at some point affi liated in the Soviet
Union and are later observed with a US affi liation

Waldinger () Peers and Spillovers 28 / 65



Productivity of US Mathematicians Working in Soviet vs.
Other Fields
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Estimating the Effect of the Soviet Influx

They estimate the effect of potential Soviet immigration on the
productivity of American mathematicians as follows:

yit = IndvidualFEi + YearFEt + Xi (t) + θ(Post92 ∗ Indexi ) + εi

Index measures the overlap of an individual’s research fields with the
pre-1992 research fields of all Soviet mathematicians (independently of
whether they migrated to the US)
Standard errors are clustered at the individual level
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Main Results: The Effect of Emigres on the Productivity of
US Mathematicians
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Does the Inflow Lead to Exit of Exposed Mathematicians?
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Do Exposed Scientists Move To a Lower Ranked
University?
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Summary Peer Effects in the Workplace

The well-identfied literature that estimates peer effects within firms
usually finds:

positive effects for low-skilled workers
0 or very small effects for high-skilled workers

See also recent paper by Cornelissen, Dustmann, and Schoenberg
(2015) who confirm these findings
What could explain this?

Is the effect of peer pressure less important for high-skilled individuals?
Are localized knowledge spillovers less important than economists
think?

Note: 0 effects for high-skilled workers does not mean that hiring
them makes no difference!

They affect colleagues in joint production (e.g. publishing or patenting,
see Azoulay, Zivin, and Wang 2010, Jaravel, Petkova, and Bell, 2015,
Waldinger, 2016b)
They affect hiring of other high-quality workers (e.g. Waldinger, 2016a)
They affect training of students (e.g. Waldinger, 2010)
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Why do we observe something like the Silicon Valley?
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And on the other hand something like this?
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What Causes Industry Agglomeration?

A large literature in urban economics analyzes industry
agglomeration. Why do we observe agglomeration of industries?

1 Random chance
2 Natural advantages
3 Industry-specific spillovers

Marshall (1890) highlighted the importance of localized industry
spillovers because industries share:

1 goods: inputs may be cheaper if other firms in an area also buy them.
2 people: thicker labor markets lead to more productive worker-firm
matches; insurance effect for workers and firms (should not affect
productivity)

3 ideas ("the mysteries of the trade become no mystery, but are, as it
were, in the air.")
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Ellison, Glaeser, and Kerr (2010)

EGK (2010) use coagglomeration patterns of different US
manufacturing industries to test for the relative importance of these
factors for industry agglomeration.

They measure coagglomeration of industry i with industry j using the
Ellison and Glaeser (1997) index:

γcij =
∑Mm=1 (smi−xm )(smj−xm )

1−∑M
m=1 x 2m

m indexes geographical areas
smi = share of industry i’s employment contained in area m.
xm = aggregate size of area m (measured as mean employment share
in the region across manufacturing industries)

They also use a second (more complicated) agglomeration metric
developed by Duranton and Overman (2005).
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Highest Coagglomeration Industries
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Estimation Strategy

Baseline regression:

Coaggij = α+ βNACoagg
NA
ij + βLLaborCorrelationij

+βIO InputOutputij + βTTechij + εij

Coaggij measures pairwise coagglomeration between industries i and j .

CoaggNAij = predicted coagglomeration of industries i and j due to natural
advantages.

LaborCorrelationij = correlation of shares of people in certain occupations
across industries i and j .

InputOutputij = max{Inputij ,Outputji} where
Inputij = max{Inputi←j ,Inputj←i};
Outputij = max{Outputi←j ,Outputj←i}
Techij = Scherer’s (1984) technology matrix that captures how R&D
activity in industry i benefit industry j .
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OLS Results
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Potential Problems of OLS Results

Reverse causality: coagglomeration may cause more labor,
input-output, and ideas flows and not vice-versa.

Omitted variables: unobserved factors that lead to coagglomeration
and are correlated with some of the Marshallian factors (e.g.
co-located universities).
⇒ They use an IV strategy to address these concerns.

Instruments:
1 input-output and labour patterns of UK industries
2 input-output and labor patterns in US areas where the other industry is
rare.
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IV Results
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Summary of Results

Natural advantages are important drivers of agglomeration.

Sharing goods and labour also seems important (both OLS and IV)

Sharing ideas is significant in the OLS but they do not address
endogeneity.
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Identifying Agglomeration Spillovers - Evidence from Large
Plant Openings

Greenstone, Hornbeck, and Moretti (2010) analyze agglomeration
spillovers using large plant openings.

They compare counties that received a new large plant to counties
that were considered as alternative site but were not chosen.

Example: BMW plant in Greenville-Spartanburg, South Carolina:
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Summary Statistics Million Dollar Plants
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Summary Statistics Winning vs. Losing Counties
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Estimation Equations

1 Mean shifts:
ln(Ypijt ) = β1 ln(Lpijt ) + β2 ln(K

B
pijt ) + β3 ln(K

E
pijt ) + β4 ln(Mpijt )

+δ1WinnerCountypj
+κ1Postjt

+θ1WinnerCountypj ∗ Postjt
+PlantFEp + Industry ∗ TimeFEit + CaseFEj + εpijt

2 Allow for plant specific trends and trend breaks:
ln(Ypijt ) = β1 ln(Lpijt ) + β2 ln(K

B
pijt ) + β3 ln(K

E
pijt ) + β4 ln(Mpijt )

+δ1WinnerCountypj + ψTrendjt +Ω[Trendjt ×Winnerpj ]
+κ1Postjt + γ[Trendjt × Postjt ]
+θ1WinnerCountypj ∗ Postjt
+θ2[Trendjt ×WinnerCountypj × Postjt ]
+PlantFEp + Industry ∗ TimeFEit + CaseFEj + εpijt
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Graphical Evidence: Incumbent Firms’Productivity
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Regression Results: Effect on Incumbents’TFP
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Regression Results: Effect on Other Outcomes
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Where Do The TFP Increases Come From? - Looking at
Interactions

To understand how new firms affect TFP of incumbent firms they
interact their Winner*Post coeffi cient with measures for the
Marshallian factors.
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Where Do The TFP Increases Come From? - Looking at
Interactions

Spillovers seem to occur between firms that share workers and ideas
(measured by patent citations or R&D flows).

Input and output flows between firms seem to be less important (this
is quite different from the Ellison, Glaeser, and Kerr results).

Broad conclusion from this literature: spillovers and localized
knowledge flows are quite important for firms.
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Do Firms Necessarily Benefit From Other Firms’R&D?
Knowledge Spillovers vs. Product Market Rivalry

Many previous papers have found that knowledge spillovers seem to
be important among firms.

Does R&D spending of other firms necessarily benefit similar firms?

Bloom, Schankerman, and Van Reenen (2012) investigate two
potentially opposite effects of R&D:

1 Technology spillovers
2 Product market rivalry

Their main analysis does not consider spillovers in geographic space.
Instead, they exploit that firms differ in how much they overlap
according to their

1 Technology space (i.e. patents)
2 Product market space (sales activity across 4-digit industries)

Waldinger () Peers and Spillovers 54 / 65



Summary of Model Predictions

∂rτ =changes in R&D expenditure by firms sharing technology space
∂rm =changes in R&D expenditure by firms sharing product space
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Measuring Technology and Product Market Spillovers

Following Jaffe (1986) they measure technology spillovers flowing to
firm i in year t as:

SPILLTECHit = ∑j 6=i TECHijGjt

Where:
TECHij measures the uncentered correlation between the patenting
activity of firm i and firm j ranging from 0 to 1.

TECHij =
(TiT ′j )

(TiTi )1/2(TjTj )1/2 where Ti = (Ti1,Ti2, ...,Ti426) measures

share of patenting activity of firm i in 426 USPTO technology classes.

Gjt is firm j’s stock of R&D

Similarly product market proximity is defined using the overlap of
sales that are classified within 597 industries (firms sell on avg. in 5.2
industries):

SPILLSICit = ∑j 6=i SICijGjt
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Within Firm Variation in Spillover Measures

To be able to separately identify the effects of technology spillovers
and product market rivalry they need within-firm variation in the two
measures:
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Examples
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Addressing the Endogeneity of R&D

They are interested in estimating (for different outcomes):

lnOutcomeit = φ(Own R&D Stock/Non− R&D assets)it−1
+γ2 ln SPILLTECHit−1 + γ3 ln SPILLSICit−1 + β4Xit + uit

They model uit = firmFEi + YearFEt + νit

R&D expenditure (and therefore SPILLTECH and SPILLSIC ) is likely
endogenous if new technological opportunities lead all firms in an area
to invest more in R&D.

They address this concern by instrumenting for R&D expenditures
using tax induced changes to the user cost of R&D. User costs are
different because

different states have different levels of R&D tax credits and corporation
tax
Federal rules affect different firms differently
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Results: Tobin’s Q
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Results: Patenting
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The Role of Geography

To investigate whether geography matters for knowledge spillovers
and product market competition they construct proximity variables
that further consider geography (50 U.S. states plus locations abroad).

They then reestimate their model by including both measures.
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The Role of Geography
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Summary of Results

They give a detailed summary of their results and how they conform
with the model predictions (they do very well!).

Very nice link of theory and empirics.

An important insight if we think about spillovers: competition effects
may affect the interpretation of estimated effects (depending on the
context of the paper, of course).

Geograpy seems to matter for Tobin’s Q and sales but not not for
patents (where we think that knowledge spillovers are particularly
important).
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Bringing All Results Together

The well-identfied literature that estimates localized spillovers within
firms usually finds:

positive effects for low-skilled workers
0 or very small effects for high-skilled workers

The literature that analyzes localized spillovers across firms usually
finds:

positive effects but they are driven by different factors

What could drive these differences?
Firm level studies mostly estimate spillovers encompassing many
different channels (labor sharing, input-output linkages, knowledge
spillovers) but studies on high-skilled individuals focus much more on
knowledge spillovers, only.
Firm level studies do not have "quasi-experimental" variation that can
isolate effects of different spillover channels.
Knowledge that is valuable for firms is very different from academic
knowledge: academics try to disseminate their findings to a broad
public but firms benefit from exclusive use of knowledge.
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