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Division of Labor v Division of Innovative labor

A producer does not carry out
all the steps inside the firm
I buys inputs from others and

sells outputs to other
producers

Transactions facilitated by
contracts and by property
rights
I But also commercial
relationships, reputation

T but also business models
where inputs are given away
free

This is normal

Innovator does not carry out all
the steps
i Buys (or obtains) inputs from
others

i Sells (or provides) output to
other producers
Transactions facilitated by
contracts and property rights

i But also commercial
relationships, reputation

T 0but al so busine

Inputs are given away free
Why 1 sndot this



Division of labor is limited
by the extent of the
market
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I Market for technology 1
| i censing, R&D

A market for ideas

A survey of patents and technology

October 22nd 2005



Estimates of technology licensing in the US, 2002 (IRS + BEA data)

Distribution of IRS Receipts for Types of IP -Licensing Service
Commodities across Industry Sectors, 2002, Billions of Dollars

Sector Licensing of Rights Licensing of Licensing of Rights to Payments for rights Total
to Use IP Rights to Use IP Use a business to use Natural
Protected by Protected by format under a Resources and
Trademarks Copyright franchise Other intangibles
Manufacturing 9.4 1.0 2.9 - 72.8
Distributive 6.9 0.1 51 - 13.1
Services
Information 4.9 6.6 0.0 0.1 13.5
Finance and 0.7 0.0 14 0.0 2.4
Insurance
Professional and 0.2 1.6 1.5 0.4 6.7
Business Services
Other Industries 0.7 0.1 4.8 0.8 7.5
Total . 666 | 228 9.4 15.7 1.3 115.9

i/

$30-40Bnfor mid 1990s Carol Robbins, Dept. of
. Commerce, 2006, tab 7
Arora, Fosfuri, Gambardella, 2001



Growth of patents and MFT coincide after 1980s

S, Athreye, J. Cantwell / Research Policy 36 (2007) 209-226
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Fig. 2. Growth in non-US held patents and worldwide royalty and license revenues.
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The market for technology in bio-pharma is
significant

Number of licenses
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Licensed drugs by type of licensor and licer

Type of Licensee
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O Biotechnology
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Biotechnology GlobalPharma
Licensor type

Source: Alcacer and Gittelman, 2008

Other

Market for
technology is not
confined to biotechs
licensing to pharma

Significant licensing
amongst pharma
firms as well.



Pharma firms rely extensively on outside knowledge for
their products.

Percent of new drugs with more than 50% of patent attached to the drug being not
held by the commercializing firm, for companies with >10 NDAs --> 1989-2004
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Big Pharma Alliances in 2006

Number of Allainces
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Source: Data from Windhovers Strategic Intelligence Systems Database; analysis by Burrill
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Innovation Gap Getting Wider

. PhRMA Member MNew Drug
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Science as a business: The biotech sector has not
made money
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FIGURE 6-2

Biotech revenues and profitability with and without Amgen,
1975—-2004™
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Source: Gary Pisano, The Business of Science, 2006)



Science as a business: Problem may be insufficient
technology trade

Could reflect failure of division of
innovative labor

I Biotech firms are trying to develop
drugs themselves i trying to become
fully integrated pharma companies

I Emul ate Amgen, Genent

Problem may be the imperfections in
the market for technology

Other evidence suggests problem lies
in the capital market i investors
versus managers of biotech firms
T Guedj and Scharfsteini biotech
developed drugs fail more frequently

Biotechs, esp mid sized, more likely to seek to develop in clinical 1.
drugs in-house instead of relying on deals. i Aroraetal. T Biotech initiated projects

Most likely reflects the working of the capital markets that that are licensed before clinical tests

finance these firms, and problems in corporate fare better than those kept in -house

governance. by blotgch -
Perhaps scientific challenges are

harder?



