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Agenda

• The power of clusters

• Comparison: Two clusters in Denmark

• Global sourcing
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28 Years
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Practice Teaching

Research

My 9th year at HBS

“Willy, you always were an 

academic, you just did a 28 

year field experiment …”

“… and you were a little 

slow interpreting the data”



A quick look at the Massachusetts Life Sciences Cluster …

A confluence of multiple factors

• World-leading research science base

• Large healthcare sector

• Enormous investments in public goods
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Public Goods …

The economists say … “non-excludable and non-rivalrous”

Willy says … 

• Public infrastructure, knowledge, investments in basic scientific research

• Extraordinary public investments since pre-WW II
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And institutions who have organized around these 

opportunities – 122 colleges and universities
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What makes a cluster attractive?

• Core institutions with scale and scope in 

relevant fields

• Platform strengths that span non-

competing sectors

• Easy people movement and knowledge 

spillovers

• Linkage into sub-communities

Shih, Willy C., and Sen Chai, “What to Know About Locating in a Cluster,”  MIT Sloan 

Management Review, Vol. 57, No. 1 (Fall 2015)
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Pulling in more and more …
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Willy’s THIRD “tour of duty” through the area
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Are there lessons?
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Today in the U.S. … lost capabilities
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Recognition of the “commons” problem

Setting: July, 1997 at Eastman Kodak

Why was it so hard to make things like digital 

cameras in the United States?

Paralleled Gareth Harding’s tragedy of the 

commons
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Synthesized these ideas 

into a paper published in 

HBR – July 2009

“Why America can’t 

make a Kindle”



U.S.: Finally “worrying” about the 

problem
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Dear Prof. Shih,

In 2013, we introduced the book Producing Prosperity: Why 

America Needs a Manufacturing Renaissance to China. At 

present, the book has been translated into Chinese and ready for 

publication. We have an optimistic expectation on the value and 

market of the book in China … we will appreciate if you could 

write preface for the Chinese version of the book.
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A Strong Link Between Manufacturing and Innovation
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What you 

can make

What you can 

design



How a “commons” works in the industrial context

Michael Porter: Geography matters

• Regional clusters of interconnected companies, suppliers, and associated 

institutions like universities and public research institutions often nurture 

firms with exceptional global competitiveness
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18 Michael Porter, Competitive Advantage of Nations (1990)



As you know (and tell me all the time)

Denmark is a small country …

5.6 million people

• 48% of GDP  exports

• Many “hidden champions”

• Pharmaceuticals

• Agricultural / dairy / meat

• Industrial equipment
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A Tale of Two Clusters

Cetelco

Dancall

Hagenuk

One country, two clusters, two very different outcomes



Life Sciences Cluster

Roots in strong agricultural sector

• Extraction of porcine/bovine pancreatic insulin

• Extraction of enzymes for cheese production
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“Medicon Valley”
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One of the most 

successful life 

sciences clusters in 

Europe



Extraordinary Investments in Public Goods

“The principal task of the Carlsberg 

Laboratory shall be to develop as 

complete a scientific basis as 

possible for malting, brewing and 

fermenting operations.”

“No result of the laboratories which 

is of theoretical or practical 

importance shall be kept secret” 

Bohr

Kjeldahl

Ørsted

… others 

…

Public Investment

Scientific research 

heritage

Private 

investment in 

public goods

Foundation and family 

ownership

≈ long investment horizons

Cultural basis for 

cooperation and 

collaboration

History of cooperatives for achieving scale
(Civil code in constitution of 1849 framed important 

aspects of competition law)
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Genentech (1978): Cloning, expression, and purification of recombinant

human insulin

Offered to Novo, Novo declines (had semi-synthetic route)

Licensed to Eli Lilly (1982)



“Best gene 

technologists from 

Carlsberg Research”

“Best yeast 

physiologists 

from Carlsberg”

“Protein expertise”

Meeting the challenge of 

producing insulin by 

recombinant methods

Today produce 50% 

of the world’s 

insulin



Methods for studying knowledge spillovers

Traditionally …

• Study knowledge and people 

movement retrospectively through 

joint publications, patents

Scary new way …

• Social network based

• Search on specific skills

• Complete trace of career paths
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Generate network maps

Identify sub-communities



Trace spillover of specific skills / expertise
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Marketing Manager, 

Fermented milk & 

bioprotection

Marketing Director, 

Cheese cultures & 

enzymes

Project Engineer
Development 

Scientist

Supply Chain
Brewing & Beverages Grain Processing

Production Director Process support for 

mammalian cell production

Brewer
GMP Production 2nd Generation 

Bioethanol
Chemical process 

implementation



The North Jutland Wireless Communications Cluster

Pioneering Nordic 

Mobile Telephone 

System (NMT)

Lead Role in GSM 

Development

Challenges 

in 3G

T-Com

Shipmate

Ammcom

BD Consult
LH Mobil Radio

Gatehouse

Amstrad Bosch
Siemens

Flextronics

Haugenuk

Storno Motorola

Cetelco

X

Dancall
Pre-competitive

DC Development



Life Sciences

• Research science heritage – public 

goods

• University of Copenhagen, DTU, 

University of Southern Denmark, 

Aarhus University, others

• Carlsberg Research Labs

• Statens Serums Institute

• Rigshospitalet

• Others

• Production

• Large scale

• Foundation ownership

Wireless Telecom

• Marine Radio base

• Aalborg University (relatively young)

• Not much in the way of production

• Foreign takeovers  evolution of 

sites to become “technology 

sources”

“A
n

c
h
o

rs
”



Adequate Investment Scale and Scope

Critical importance within the cluster

• Need to have broad enough research 

scope to cover emerging areas

• Can’t be in-depth in everything, but develop 

develop sufficient absorptive capacity to 

recognize and internalize new ideas

• Attract talent
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Constraints on Knowledge Flow

• We always knew knowledge flowed through people movement

• Consistent comments on constraints today imposed by control of IP

• Employee non-competes?

• Not in California!  The secret of Silicon Valley?
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Pre-competitive Collaborations Drive Spillovers
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Evidence for this in other 

clusters

Important to preserve a 

healthy competitive 

dynamic



Ownership / Change of Control

Life Sciences

• Extensive foundation ownership

• Focus is on long-term survival

Wireless Telecom

• Firms largely sold out to 

multinationals

• Became “satellite operations”

34



This study raises more questions …

Two sides of foundation ownership question

Are there “anchors” that enhance competition

vs. detract from it?

Should firms invest more in public goods?
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Notable Other Examples
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Genecor

Sugar Division

Food Ingredients

Industrial 

Enzymes

Acquired by 

DuPont

Danish Sugar

Dansk Handelsog

Industri Company

Danisco

Acquires

Sold to Nordzucker

Major focus of 

DuPont’s food 

& nutrition 

R&D is now in 

Denmark

Genentech Corning
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Another one to watch:

Wind Energy Cluster



Globalization of Supply Chains

Growth of the Tradable Sector

• Single global market for labor, more and 

more goods and services

• Quality and capabilities equalized

• The ultimate global sequential production 

system
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Cost tension in sourcing decisions
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Source: James Haggerty, Wall Street Journal



Globalization of Supply Chains: Global Sourcing

The job of today’s global manager is to match 

market demands in different regions with 

products and production sourced 

advantageously

• Does this mean loss of local advantage?

Separate topic: supply chain complexity and 

visibility into 3rd, 4th tier and beyond
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If I am benefiting from being in  cluster …

Questions

• How much responsibility to I take (as a 

firm) for the health of this cluster?

• Should I invest in public goods?
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How will we respond to the pressures of globalization and 

opportunities for labor arbitrage?

• Governments in India and China are 

providing robust funding to kick-start their 

biotech clusters

And how will we respond to their very 
different investment horizons?

Are we even thinking about it?
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This week in The Atlantic

• Willy’s prediction of what 

outsourcing will do to the 

American motion picture 

industry

• Same forces

• National will

• Large domestic market
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What I said in Boston …

Mass. Biotech jobs growing faster than any 

time since 2008

• We’re all benefiting from the strength of 

this cluster
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Think about it …

The choices you make today will 

influence the long term health of this 

cluster

The easy choices today may not be 

good for the cluster over the long 

term, as Kodak, the electronics 

industry, computer industry, 

semiconductor industry, have 

demonstrated 
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Your challenge here is a little different, but has many 

common threads …

The choices you make today will 

influence the long term health of this 

cluster

The easy choices today may not be 

good for the cluster over the long 

term, as Kodak, the electronics 

industry, computer industry, 

semiconductor industry, have 

demonstrated 
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