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Aim:
Exploring the role of financial factors as constraints
to innovation in the UK and the rest of Europe using

data from the second and third Community
Innovation Surveys (CIS2&CIS3).

Presentation Plan:

e References,

e Data description,

e Importance of financial constraints by firm size,
e Importance of financial constraints by country,
e Importance of financial constraints by sector,

e Conclusion



2. Reference

Hall (2002) yields the following conclusions:

* Firm is likely to be financially constrained if the
firm’s R&D investment 1s observed to be particularly
sensitive to cash flow

e Small firms are more likely to be financially
constrained.

 Firms in R&D intensive industries face a higher
cost of capital

« Anglo Saxon economies, exhibit greater sensitivity
of R&D to cash flow than continental economies.

In this paper we address the same issues but using
data from the CIS2 and CIS3. Why?
1) The CIS surveys concern innovation in its totality
and not just R&D

2) The CIS data set encompasses all the EU
countries and the  questionnaire  was
standardised across those countries.



3. THE COMMUNITY INNOVATION SURVEY

*CIS2-EU: (1994-1996), 15 EU countries included,
with aggregated data on industry, country or firm
size,

*CIS2-UK: (1994-1996), This data set covers a
sample of 2,344 firms with more then 10 employees
in sections C-K of the SIC 1992.

*CIS3-UK: (1998-2000), 1t includes agriculture;
fishing and forestry; public administration and
defence; education; and health and social work. 8,172
valid responses were received.



4 Ranking of factors hampering innovation:

Factors hampering | Rank Rank CIS2-|Rank
innovation CIS2-EU (UK 2 CIS3-UK
Excessive perceived 1 4 3
economic risks
Innovation costs too 5 5 1
high
Lack of appropriate 2 - -
sources of finance
Cost of Finance - 6 2
Availability of finance - 3 7
Organisational 4 9 10
rigidities
Lack of qualified 3 1 5
personnel
Lack of information 8 10 8
on technology
Lack of information 9 8 9
on markets
Fulfilling regulations, 6 7 6
standards
Lack of customer 7 2 4

respons lveness




5. THE IMPORTANCE OF FINANCIAL
CONSTRAINTS BY FIRM SIZE

Let p be the number of covariates in x. Consider
the outcomes 0,...,k,...,m recorded in ¥ (fori=12),

so that
exp(X %8, )

Pr(Y, = k) = — .

,;) cxp (z ;720 X B ))

The relative probability of the outcome v =«

with respect to v, =0 is given by
Pr(Y, =k) <50
(2) Prr,=0) O

(1.e. relative risk).



Relative risk ratios of being constrained by

the cost of finance: small vs. large firms.
CIS3-UK

Effect | Firm |Risk Std. |z P>|z|
Size Err.
Low Small 0482 10.046 [-7.51 [0.000
(0398-0.583)

Mediu |Small | 0.675 10.065 -4.04 |0.000

(0.560-0.817)
m

High |Small | 1.273 10.137 |2.23 ]0.025

(1.03-1.573)

Log likelithood: —4375.8963. Likelihood ratio
test: 7' (3=9684 (p-value=0.000).




Relative risk ratios of being constrained by

lack of finance: small and medium vs. large
firms. CIS3-UK
Effect | Firm Risk | Std. z P>|z|
Size Err.
Low | Small 0483 [0.058 |-6.01 |0.000
(0.382—0.613)
Medium | %0 0.085 |-3.61 |0.000
Mediu | Small a6l0  10.08 |-3.71 [0.000
(047079
m 0738
Medium | 10.114 |-1.97 [0.049
High |Small ositay 10.184 |1.16  ]0.250
1.05
Medium |"~ " 10187 10.26 10.797

Log likelihood: —4313.8618. Likelihood ratio

test: 2 (6)=57.08 (p-value=0.000).




6. INTER COUNTRY DIFFERENCES IN THE
IMPORTANCE OF FINANCIAL CONSTRAINTS
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Defining
s ;; = number of innovating firms in the
country i (for i= 1,...,12) and firm class j (for j=
1,...,3)
k,, = number of firms who reported
financial problems,

klj
so that the E(,)

Sij

Let the responses be 7« =

is equal to the probability i that a firm

experiences financial constraints,

Ziis related to ;=% +p;  through

n=log{(lfﬂ)}. So the model we estimated for each

firm class is

exp(a, + 3,) }

EX) =, u =
Uy) =ty Hy {1+exp(ai+,6j)

Var(Y,) =55V (1), V()= pt; (1=, ).
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The endpoints of the 95% CI estimators have
been calculated using

B, %z o, SE 5,
where

G ERE

1
:8_;: B_lg[ﬁ;b],

and B (for B=1000) is the number of bootstrap
replications. So that

C]Bij = exp{ﬁij J_rzl_au@E* [,5’1]]}

11



Comparing UK and the other EU countries,

CIS2 -EU:
All Small | Medium | Large
Od. Rt. | Od. Rt. Od. Rt. Od. Rt.
Country ( Cl) ( Cl) ( Cl) ( Cl)
Belgium | %35, 022%s) o 0250
Denmark (094_50%9) (o%-%!;ﬂ (0.(3)5.—6141-6) (o.(1)§§o$77)
0.64 0.87 0.51 0.36
Germany (0.36-1.12) (0.48-1.58) (0.25-1.02) (024-0.51)
0.65 0.59 0.67 0.90
F rance (0.39-1.06) (0.32-1.09) (0.42-1.07) (0.60-1.35)
: . 0.61
Ireland (097_71521) (0.(25—81’.738) (0.27-1.34) (022-?38)
0.43 042 0.49 0.58
Ital 3% (0.22-0.83) (0.22-0.814) (0.23-0.99) (0.34-0.98)
: 52
Netherlands (o.(3)2—50%33) (o.(z)éfto.675) (0.(2)9—50.93) (o.(6)d§§s)
: 0.41
Austria (0-(3) 1—50.597) (094—71%1) (0.27-0.64) (0.(2)1'—30.248)
Flnland (0.(1)4—20.751) (0.(1)6—10834) (0.(1)3:—26.968) (0.(3)f—51§)7)
0.62
Sweden (095'—71%0) (o.(3)é—71.963) (0.38-0.99) (0.(5)4—91%7)
0.28 0.20 0.33 0.60
NOI/'WCZy (0.17-0.48) (0.11-0.36) (0.20-0.53) (0.41-0.87)
United 1
. 1 1 () 1
Kingdom (-) () (-)
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7. FINANCIAL CONSTRAINTS TO
INNOVATION: A SECTORAL ANALYSIS.

T T T T T \D\ T T T T
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Defining

dj= (for s=1..,s=1) number of innovating
firms with “unsuccessful” innovating project in
the jth (for s=1....,3) class size of the sth sector,

b;= number of innovating firms with
“unsuccessful” 1nnovating project 1n the
reference size class and sector.

¢; (for s=1,..,s-1)= number of innovating firms
with “successful” innovating project in the jth
class size and sth sector,

d; =number of innovating firms with
“successful” mnnovating project in the reference
class size and sector, the relative risk 1is
calculated as

asjd].

_ a /b, _a4a
(3) @st B Cy /d.i B cyb; ,
while the standard errors are calculated as

1 1 1 1
SEor, = || —+—+—+—|.
a; b, ¢, d,
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Estimated odds of a lack of availability of
finance, by sector and firm size, CIS2-UK.

Small | Medium |Large
2.1 2. 2.73
Man.uf a | Food (0.73—3.760) (0.66—64954) (137-4.09)
cturing
. 1.86
Textiles (0}34—12.998) (—0(-)92226-43) (023-3.49)
0.72
Wood (i %8.—83481) (~0.93-2.38) 0
; . 2.09
Chemicals | 3.25 (1%5-_7322) (0/68-3.50)
Rubber | 200 205 | IS,
Basic Metals (0.116_12.215) (1.%7'93%0) (l)
2.
ijplce (1%5:73%5) (1.%7'—13’.717) (0-6493852)
Machinery
1 2.26
Electrical (1%0'-63%6) (1.%4_22.595) (0.94-3.58)
Machinery
Equipment
: , , 2.79
Mach inery (2%8—54.562) (0.132%;‘.31) (0.99-4.59)
n.ec.
El@CfViCil:)/ 0 0 (_1(.)7°3§35.03)
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Constructions| 993 (_116-23_ 922) AR
/ 1.50 . 0.30
Service Wholesal.e (0.13-2.87) (1.:7))0—2420) (-2.04-2.63)
S and Retail
Trade
1.48
TranSpOI’t (_011}6_342) 0 (~0.06-3.02)
: 0.80
Telecommuni | 0 %80 0o
cations
Financial 0 1.77 0.33
. . (0.38—3.17) (—1.34—1.99)
Intermediati
on
Computer 0 0 8L
E ng ineer lng (2.§é—75.1()5) (2.115—16.253) (4-§5§8(-230)

16




8. CONCLUSIONS

»Financial factors rank among the more
significant factors that have acted as
hindrances to innovation in Europe both in

1994 — 1996 and 1998 —2000.

» Analysis of the pan European CIS2-EU data
set shows that the risk differs across countries.

»The probability of high a tech sector to
experience financial constraints 1s higher than
a firm 1n a low tech sector.

»Overall one may thus conclude that financial
factors do impact upon innovative activity in
Europe. That impact 1s more severe in higher
tech sectors, for smaller firms and in market
based systems.
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