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ills acquisition and innovation process.
An econometric approach applied to the Defence Industrial Base

The &hility to innovate is a crucid dement of success for a firm bedonging to the
Defence Indudtrial Base (theredfter DIB). It is dso of mgor importance for nationd security
hence for the government. A technologicdly updated equipment is a necessary condition for
an amy to fulfil its task. The government has to make sure that the organisation of the
nationd research effort and the drategic management of skills will maintain and enhance the
technological leadership of its industry. Firms capabilities to innovate are for a large part due
to the skills of their workforce, especialy researchers. Our research program is concentrated
on the human part of these indudrid skills. We want to evaduate the impact of an innovative
context on the highly skilled recruitment. Our andyss is based on two darting points. On the
one hand, papers of labour economigts deding with human capital in an imperfect framework.
On the other hand, the literature on "patent race’ which modds the case of an exclusve
innovetion.

There is two interconnected races, the firs for innovetion, the second for human
capitd. “Patent race’ models have been developed in indudrid organisation to teke into
condgderation the research policies of “high tech” firms (Dasgupta & Stiglitz 1980, Ulph &
Ulph 1994). The man hypothess in this framework is that only one firm can implement the
innovation. A patent, or a dmilar mechanism, prevents other competitors from doing the
samne. The man condition in order to develop innovations seems to be the avalability of
human capitd (Roth & Xing 1994), therefore recruiting new competencies will be a drategic
eement of future innovative capabilities. In some industrid sectors, especidly those involved
in DIB, the speed of technica progress is continuoudy increasing. That's why the need for
flexible and highly qudified workforce becomes more and more important.

The stylised facts

Defence-rdaed firms give an origind framework, highly rdevant for this andyss
These markets are both technologic and oligopolisic. Some prime contractors could even
gppear as nationa monopolists in specific markets. Workforce qudifications are higher than
the mean of the industry. These competencies are dso more sector-pecific and compstition is
based on innovation rather than price. In the French context, the army is now becoming an All
Volunteer Force and military procurement budgets are shrinking. Indudtries are facing a
double chdlenge they have to mantan and enhance their technologicd advance by
recruiting new competencies. But they dso face a lack of such highly qudified manpower in a
context of growing needs due to technologicd competition. The competition for R&D
personnd is crucid in order to innovate, but we will show that the innovative history of a firm
will aso influence further recruitment.

Workforce human capitd has, a least, two effects on firms efficiency. A direct one,
higher individud human capitdl means higher individud productivity. But this is dso a source
of extendities in firms For example teamwork can induce informd training such as
“learning by watching”. This will dlow higher productivity for dl team members In the
research context, the meeting of different experiences or educational backgrounds will lead to
new ideas or solutions. In such a gtuation, recruiting and winning the loydty of its manpower
is a drategic propodtion for innovative firms. For example, workforce reactions to poaching



propogitions ae a crucid dement in the building of a sock of human capitd and of future
SuCCess.

Thetheoretical background

Modern tools of labour microeconomics (Booth & Snower 1996, Stevens 1996,
Acemoglu 1997, Acemoglu & Pischke 1999) adlow us to take imperfect competition into
congderation on the labour market as it dready exists on the find product market. In this new
framework, the dichotomy of Becker between firm specific skills and perfectly generd <kills
is enlarged. It dlows <ills to be of some interet for a smdl number of firms This
oligopsonigtic dtuation will lead to draegic interactions among competitors. For example,
the introduction of mohility costs will give to the incumbent employer a "monopsony power”,
3o firmswill be able to fix their wages srictly under margind productivity.

This will be an indting for firms to inves in ther manpower human capitd, despite
the poaching externdity (Stevens 1996). This theoreticad propodtion is condgtent with an
important stylised fact of the European labour markets. Firms finance, a least in part, the
traning of ther employees even if these skills seem to be generd. From the employer point
of view, the acquigtion of a stock of competencies is a necessary condition, but not a
aufficient one, to innovate and to enhance the production process. Another proposition which
inspired this aticle is the idea of a complementarity between investment in new technologies
and human cepitd. It has dready inspired a huge literature snce the semind work of
Griliches (1969) on the skill-biased technica change.

Acemoglu (1997) has shown that this complementarity between skills and new
technologies can be responsble for multiple equilibria. The firg where firms invest in new
technologies and people invest in <kills, the other where nether invest. We add to this
framework the context of an innovation race: only one firm will be able to implement the
innovetion, leading to asymmetry between competitors. We develop a theoreticdl modd on
the bads of Stevens (1994) in which we take into account the impact of an exclusve
innovation.

Theempirical results

The theoreticd modd proposed above deds with highly skilled workforce when the
market for such sills is a duopsony and innovation is exclusve. If the effect of human capitd
on innovation is widely accepted, our mode tries to show the reverse causdity. By giving a
higher market power, past innovations ease further recruitment. Thanks to a sample of French
Defence-related firms, it will be possble to test this propostion. The database comes from the
French "Innovation” & "Compéences pour innover" surveys and firms ae identified as
belonging to DIB thanks to a database of the French ministry of Defence.

The econometric test is based on binary choice, more precisdly a bivariate probit. The
two dependent variables are the answers of the following questions.
Did you innovate, either in product or in process?
Did you recruit highly skilled workforce in order to innovate?
Our fird, temporary, concluson is that the predictions of the theoreticd mode cannot be
rgected. Taken into account the sze of the firm, its indudtrial sector and the presence of a
research dructure, the superior probability to innovate for firms beonging to the DIB,
becomes adso less ggnificant. The first results give information about the links between
highly skilled recruitment and innovation probability and dlow to discriminate effects by firm
dze and indudtria sectors. Intuitively, it depends adso crucidly on the presence of a research
sructure. Other results will be added to the final version of the paper.



