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Overseas Links as Export Conduits

Aoife Hanley
Kiel Institute for the World Economy

This paper investigates the relationship between exports and overseas links using data
from the UK Community Innovation Survey. Overseas vertical and horizontal links are
associated with an average increase in export intensity of 74 and 156 per cent for vertical
and horizontal overseas links respectively. Firm size shows no significant interactions with
overseas links. The data suggests that overseas links are a relatively infrequent form of
conducting trade. My findings support the role of government in fostering overseas links
as, despite their rarity they are effective export conduits.

JEL Codes: F14; F23;L.240; L.140
Keywords: Exports, networks, outsourcing, vertical integration

1 Introduction

Countries such as the UK devote considerable time and money to helping
domestic firms to team up with partners abroad. Particular care is taken
with smaller, resource constrained firms to ensure that they can afford to
showcase their products at international conferences. For instance recent
‘Tradeshow Access Programme (TAP) operated by the UK Trade and In-
vestment Group provides exhibition grants for small firms and organises
groups of firms from similar industries to meet prospective foreign partner
firms. Overseas links are not well covered in the literature and media.
However, given work by various Governments to help firms initiate over-
seas links, it is time for an appraisal of links as effective trade conduits.

The issue of firm size plays a role here, recalling the targeting of small firms
for exhibition subsidies. Given the potential role of firm size in helping ab-
sorptive capacity, larger firms may well experience comparatively high ex-
ports when using overseas links. Absorptive capacity is key to understanding
how a firm can expect to benefit from an external link (HARRIS and LI
2005).! However, the ambiguity in literature regarding the predicted effect

*  Acknowledgements: I would like to thank RAY LAMBERT at the UK Department of Business, Enterprise
and Regulatory Reform for help in providing the CIS data. HOLGER GORG provided invaluable com-
ments.

1 In a macroeconomic study MACGARVIE (2005) finds that domestic R&D capability is important to help-
ing a firm assimilate knowledge from foreign firms.
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46 Aoife Hanley

of firm size on absorptive capacity means that we still do not know whether
small firms are disproportionately handicapped by their size when mem-
bers of overseas links. One expected outcome of overseas links for a do-
mestic firm, is that horizontal rather than vertical links translate into higher
export levels, regardless of a firm’s size.?

This paper looks at the association between exports, membership of over-
seas links and firm employment size and examine whether differences in ex-
port intensity arise when firms use overseas links. Furthermore it is exam-
ined whether any differences are independent of a firm’s size. The UK data,
similar to the Belgian data used by CAssIMAN and VEUGELERS (2002), uses
individual responses to the European Community Innovation Survey (CIS).

As expected, there is an appreciable difference in the benefits to all firms,
regardless of their size, from membership of horizontal and vertical links.
This underlines the very different raison d’étre of different types of overseas
links. Specifically, we find that overseas vertical links are associated with an
increase in export intensity of about 74 per cent while vertical links are as-
sociated with an average increase in export intensity of approximately 156
per cent.

No evidence of any significant size/overseas link interactions is found, but
additionally observe that innovators report higher export intensities. This is
consistent with evidence from BERNARD and JENSEN (2004), who conclude
that more innovative firms (those who differentiate their products by chang-
ing the product mix) are more likely to export.

My findings that overseas links represent important conduits for exports,
underpins the role of government institutions such as the UK Trade and In-
vestment body in the UK, which promote contacts with overseas firms by
supporting small businesses, businesses entering markets of strategic inter-
est (for example Gulf Co-operation Council States or China) and recently
firms from the high technology sector. It is clear that fostering overseas links
at such venues may offer businesses a viable way of increasing exports, in
some circumstances doing away with the need for FDI.

The paper is structured in the following way. Section 2 provides background
on the benefits to exporting from size and inter-firm links and generates a

2 We follow the intuition outlined in KNELLER and Pisu (2007) and explained in greater detail in the next
section.
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set of testable hypotheses. Section 3 describes the model while Section 4 in-
troduces the data used. The analysis section follows this and Section 5 con-
cludes.

2 Background

Before commencing the discussion of exporting and size, it is worth noting
that the recent literature on inter-firm links suggests a change in the purpose
of links. Tacit, as opposed to formalised links, are predicted by RAUCH
(2001) to diminish in importance with the passage of time. This change in the
role of networks is expected to arise as it becomes easier to write and en-
force contracts. RAUCH predicts a fundamental change in the purpose of
networks from a distributive to a more knowledge driven role. Such a
change is predicted to assist technology spillovers and product differentia-
tion (RAUCH 2001). We first look briefly at the literature on exporting be-
fore turning directly to the literature describing how firm size plays a role
in overseas links.

2.1 Exporting is costly

The literature on exporting, which considers sunk costs, suggests that more
productive firms are able to sustain these costs (GHIRONI and MELITZ 2004;
BERNARD and JENSEN 2004; MELITZ 2003; Aw, ROBERTS and WINSTON 2007).
Sunk costs are said to arise when a firm exports. Only a subset of relatively
more productive firms export, while the remaining, less productive firms
are content to serve their domestic market. According to BLEANEY and
WAKELIN (2002):

“Not only are exporting firms larger in size than non-exporting firms,
but they also appear superior according to most measures of effi-
ciency. These findings, which have emerged from research on firms in
Germany, the United States and some developing countries, have
been rationalised in terms of a fixed cost of exporting which less ef-
ficient firms do not find worth paying”.

Although BLEANEY and WAKELIN fail to find efficiency differences between
exporters and non-exporters, they do find a strong and non-linear relation-
ship between size and the exporting probability. Similarly, both BERNARD
and JENSEN (2004) and RoBERTs and TYBoUT (1997) find that larger firms
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are more likely to export.? Specifically, BERNARD, EATON, JENSEN and KOR-
TUM (2003) and HELPMAN, MELITZ and YEAPLE (2004) suggest that the ex-
port decision of a firm can be calculated by the firm’s ex ante productivity
level relative to the sunk cost of export market entry.

Additionally, a number of additional recent studies show how size is an im-
portant determinant of exporting capacity (LOVE and ROPER 2001; LACHEN-
MAIER and WOSSMANN 2006; BARRIOS, GORG and STROBL 2003; RUANE and
SUTHERLAND 2005); BLEANEY and WAKELIN 2002). In sum, both the theo-
ry predicts and recent evidence shows that more efficient and larger firms
are more likely to export.

2.2 Exports and Overseas Links

The idea that overseas links promote exports is conditioned on the substi-
tutability between internal capacity and capacity that is “bolted on” to a
firm’s operations as a result of an overseas link.

STERLACCHINI (2001) argues that overseas links promote export intensity:

“The affiliation of a firm with an industrial or business group enhances
its financial and commercial capabilities, and this should increase its
opportunities for internalisation and its propensity to export”.

LEFEBVRE, LEFEBVRE and BOURGAULT (1998) using Canadian firm level
data shows that overseas links assist exports where firms in their sample
with links reported higher export intensities. Both MCLAREN (1999) and
ScHMITZ (1999) treat overseas links as a conduit for exporting activity.
MCcLAREN focuses on the possibility of using informal links in lieu of more
formalised contracts. SCHMITZ, whose analysis is of more relevance to our
particular research question, shows how links reduce the hold-up problem
through fostering trust and repeated transactions. Through repeated trans-
actions via longer term collaboration, both partners have an incentive to
reduce costs. This is because by introducing trade into the model, the num-
ber of potential buyers for the offshored component increases. This, in turn,
induces an overseas customer to cut his own costs in order to retain the sup-
plier’s custom by paying a competitive price for the input.

3 RoBEerTs and TYBOUT (1997) develop a test for the presence and magnitude of sunk costs using a sam-
ple of Colombian firms, while BERNARD and JENSEN (2004) construct a dynamic panel data model from
the US Annual Survey of Manufactures.
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So far links have been regarded as homogeneous. However, links can be sub-
divided into supplier-buyer (vertical links) as well as horizontal links (typ-
ified by distributive networks). FEENSTRA, YANG and HAMILTON (1999) ex-
plore both types of links in their two-country study of South Korea and
Taiwan. Vertical links in South Korea with overseas buyers permit the reali-
sation of scale and scope economies, leading to South Korea being a net ex-
porter of relatively narrow range of high volume, low cost goods. Taiwan is
dissimilar to South Korea in that Taiwanese firms produce and export a
wider range of differentiated products. Overseas vertical links play a lesser
role in Taiwan. More recently KNELLER and Pisu (2007) conduct a study
which uses sectoral aggregate data to derive measures of inter-industry (ver-
tical) and intra-industry (horizontal) links. They find that the decision of a
firm to participate in export markets is greatly increased by the presence of
vertical and/or horizontal FDI links in the industry. Although the study by
KNELLER and Pisu is not a study of overseas links per se, one could argue
that FDI might have similar effects to those predicted by overseas links.

Hypothesis 1:
Overseas links are associated with higher export intensities.

2.3 Can larger firms derive more value from overseas firm links?

This is where the interactive effect exercised by enterprise size and links on
export intensity comes in. We can accept that it is a stylised fact that larger
firms are more likely to export. However, the issue of whether larger firms
have higher absorptive capacity than small firms is still the source of con-
flict in the literature.

CASSIMAN and VEUGELERS (1999) report that large firms incur lower unit
transaction costs in overseas links, at least when the overseas link involves
the exchange of an intermediate (got example a knowledge input) where
there is the potential for ex-post opportunism by the overseas partner:

“... technology outsourcing may create considerable transaction costs,
ex ante in terms of search and negotiation costs and ex post to exe-
cute and enforce the contract”.
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We have indirect evidence of the superior ability of large firms to exploit
links in CASSIMAN and VEUGELERS (2002).* They argue that firms need to be
of a certain critical size in order to optimally benefit from R&D coopera-
tion. Specifically, if there are economies of scale in basic research, larger
firms are better equipped to understand and exploit R&D, which would
lead to innovation and consequently exports.

There are other transaction cost arguments that can be advanced to show
how larger firms can especially gain from membership of overseas links. We
expect that overseas firms doing business with larger, known domestic firms
incur reduced average monitoring costs. For example their finances are au-
dited and transparent, and more officially published information is avail-
able. Purchasing economies also arise when transacting with larger domestic
exporters (for example the purchasing of materials and service interme-
diates in a vertical relationship).

Despite evidence that there are transaction costs in contracting with overseas
parties which favor large firms, there is also evidence that smaller firms can
profit from overseas links. HSING (1999) finds that overseas links can be sus-
tainable for small firms when these overseas links are well organised. He finds
that networks of small firms are able to realise economies of scale and scope
through the coordination of intermediaries called ‘traders’. These latter in-
termediaries help maintain and support inter-firm links. Similarly, RAucH
and WATSON (2004) hypothesise that although sufficient incentive may be
missing for firms to share networks with rival firms, governments can step in
to correct this market failure by encouraging large scale trading companies.

To sum up, the ability of a domestic firm to benefit from an overseas link
across different categories of firm size may well depend on the nature of
the overseas link: vertical or horizontal. As KNELLER and Pisu (2007) point
out, vertical links are more likely to result in the transfer in information
flows. Positive information flows should give rise to higher exports. The lack
of consensus in literature on the role of firm size implies that it is debatable
whether larger firms have the edge in profiting from information exchanged
in a vertical overseas link. Accordingly one cannot predict whether the ben-
efits to overseas links with increasing firm size are convex, concave or linear.

4 Using a 2-stage structural equation approach, the researchers allow for a nonlinear effect of firm size on
the probability of R&D cooperation (research link). They find that larger firms are more likely to enter
research links. However, the probability of entering a link, although positively related with firm size,
shows a falling off with successive increases in firm size.
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KNELLER and Pisu also point out that horizontal links not only facilitate in-
formation transfer. Horizontal links have the additional feature of directly
impacting sales and hence exports of a product (competition effects). There-
fore one would expect overseas horizontal links to have a greater impact in
increasing export intensity, irrespective of a firm’s size.

The overall message from the literature is that firm size plays an important
role in moderating the influence of overseas links on export intensity.

Hypothesis 2:
Enterprise size modifies how firms generate exports from over-
seas links. The nature of this relationship is indeterminate.

2.4 Product differentiation enhances exports

There have been a number of studies showing how innovation fosters ex-
ports although few studies showing how exporting helps a firm’s knowledge
base (supporting learning effects). Specifically in the case of the UK, stud-
ies show the positive impact of innovation on exporting (BLEANEY and
WAKELIN 2002; WAKELIN 1998; LovE and RopEr 2001).°

BLEANEY and WAKELIN (2002) find that firms are more likely to export if
they are in a sector with a high R&D intensity (R&D to sales ratio). They
also find that in the case of the innovators, their ability to innovate was a key
determinant of export performance. They conclude that these firms com-
pete in an environment where product differentiation is a prerequisite.
WAKELIN (1998) uncovers a statistically significant positive correlation be-
tween innovation (measured in terms of number of innovations) and ex-
porting. She interprets the positive relationship between innovation and ex-
porting as suggestive of the role of innovation in supporting export growth.
LovE and RoOPER (2001) find that plants with in-house R&D capability are
more likely to export.

5  Work for other countries includes LACHENMAIER and WOSSMANN (2006) for Germany using an instru-
mental variables approach controlling for endogeneity of exports to R&D. They find that increases in in-
novation induce German manufacturing exports to rise by 7 per cent. BARRIOS, GORG and STROBL (2003)
using Spanish data find that R&D intensity is one of the biggest determinants of a firm’s exporting deci-
sion.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



52 Aoife Hanley

BARRIOS, GORG and STROBL (2003) describe a model which explains how
exporting (and spillovers from export activity) strengthens the firm’s com-
petitive position both locally as well as overseas through improved product
quality and raised efficiency. They find strong evidence that a firm’s R&D
intensity is an important determinant of its export capacity. Moreover,
LErFeBVRE and LEFEBVRE (2001) find that higher technology enhances ex-
port performance in an analysis of over 3,000 Canadian SMEs.® Finally,
BERNARD and JENSEN (2004), claim to present the first microeconomic evi-
dence that product differentiation induces higher export capacity. When
they include a dummy denoting whether the firm switched industries in two
consecutive years, they find a positive effect on export capacity.

Hypothesis 3:
Higher innovation rates raise export intensity.

3 Model and Econometric Specification

Let us first recall the research questions before moving on to describe how
these questions are framed empirically.

H,;: Overseas links are associated with higher export intensities.

H,: Enterprise size modifies how firms generate exports from overseas
links. The nature of this relationship is indeterminate.

H;: Higher innovation rates raise export intensity.

The hypotheses can be included in a simple model of export intensity as
EX= X,o.+ B, (LINK), + B,(LINKxSIZE), +B,(INNOV),+ , (1)

where EX denotes exports as a percentage of total sales, X is a vector of
controlling covariates including sector and a skills measure. LINK denotes
some measure of inter-firm collaboration, a size/link interaction term cap-
tures differentials in benefits across links across the size categories and, fi-
nally, INNOYV represents some measure of firm innovation, while pu repre-
sents a random disturbance term for each firm i and the vector X contains

6  They apply some interesting measures of firm's technological know-how including the level of automa-
tion and the degree to which the equipment used is up to date.
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standard covariates including a measure of skill, sectoral dummies and cor-
porate governance characteristics of the firms.

The dependent variable EX is by definition bounded between 0 and 1. Re-
searchers have tackled the estimation of export intensities in different ways.
The methods used in each case depend on the assumptions made: is the de-
cision to export independent of export intensity or are the two possible out-
comes inextricably linked? Researchers opting for a 2-stage framework
based on the assumption that the decisions are separate, have in turn viewed
the determinants of both outcomes as very different (advocates of the
Heckman approach with instrumentation (see BARRIOS, GORG and STROBL
2003)) or essentially similar (advocates of the modified Tobit approach us-
ing Cragg’s specification (See WAKELIN 1998; BASILE 2001; WAGNER 1996).

The approach used here is informed by some new thinking on the insep-
arability of the two outcomes and is based on PAPKE and WOOLRIDGE’S
(1996) seminal analysis using a quasi-likelihood estimation method for frac-
tional response variables bounded between 0 and 1. The reason for this re-
visionism in how export intensity is viewed, comes from the ex ante nature
of the export decision, where an exporter cannot ascertain whether costs
are sunk, and hence unrecoverable, or not. An enterprise will only export if
the price that can be charged covers average total costs. Total costs are made
up of variable and fixed costs, the latter being sunk. Once the firm commits
itself to export, these costs are ex post sunk costs (ex ante they are not) and
according to WAGNER (2001) the decision to export and the magnitude of
exports are not mutually exclusive, on account of the ex post rather than ex
ante nature of costs. WAGNER (2001) with respect to costs argues that:

“...[costs] enter the firm’s calculation whether it is profitable to en-
ter this market by selling the profit maximising quantity at the given
price or not. It follows that there is no such thing as a two-step deci-
sion — to export or not, and then how much to export”.

He goes on to observe that the degree of interconnectedness of the two out-
comes provides one explanation why it is so difficult to find separate instru-
mental variables to define the two mutually exclusive equations, as is cus-
tomary in a 2-step approach.

Accordingly, following PAPKE, LESLIE and WOOLRIDGE (1996) the quasi-
likelihood is estimation method is applied to the data because export in-
tensity is a fractional response variable. Rather than applying OLS, where
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the predicted values are not constrained to lie on the interval between 0
and 1, or even reformulating our response variable as the log odds ratio with
the standard adjustments for extreme values of 0 and 1, a General Least
Squares (GLS) model is used here. Using GLS has the advantage of reduc-
ing potential distortion in our predicted responses because firstly, one does
not need to adjust for 0 when taking logs as is customary when using the log
odds ratio for the response variable; secondly, the export intensity variable
is a fraction rather than a proportion from a discrete group size (unlike the
assumption made in standard Tobit analysis), and thirdly, this technique re-
presents the distribution of responses when many outcomes lie at the ex-
tremes. In PAPKE, LESLIE and WOOLDRIDGE, 40 per cent of their response
values took the value of unity, in our analysis although only a minority of
firms export all their products (less than 1 per cent), nonetheless a large
proportion (ca. 50 per cent), do not export at all. Accordingly, because a high
percentage of our cases lie at this extreme, the GLS estimator is opted for,
applying a logistic function and assuming a binomial distribution for our
response variable, export intensity.

To help interpretation of the impact of the coefficients on export intensities,
marginal effects in terms of probabilities are also reported. Because firm
size plays a central role in our analysis and in order to make the analysis of
marginal effects more meaningful (sometimes rather problematic in probit
analyses with binary outcome variables), size is decomposed into separate
size quartiles. This latter measure can easily be applied to marginal effects
questions such as: what is the predicted export intensity for firms in the
smallest size quartile?

4 The Data and Descriptive Statistics

Data from the third wave of the Community Innovation Survey (CIS3) are
used in an analysis, represents the first application of the UK CIS to ex-
plore export intensity, although the Belgian CIS data has been formerly
used to explore R&D cooperation (See CassiMAN and VEUGELERS 2002).
Coverage is for the years 1998 to 2000. A full listing of the variables used in
this analysis and the correlations between them is available in Appendix 1
and 2 respectively.

The CIS takes place every 4 years. Its aim is to investigate levels of innova-
tion in business. Results are gathered via a postal questionnaire asking ques-
tions on innovation related topics. The survey goes out to a sample of en-
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terprises in each participating country, including the UK. The sample is de-
signed to be representative of all regions, all industrial sectors (both serv-
ices and manufacturing) and all enterprise sizes. In the UK, the survey is
voluntary with a response rate of 42 per cent (for CIS3) which is consid-
ered high for a voluntary survey (DTI 2004).

The survey noted the following responses which are used to represent some-
times with modification, our research questions. In turn, these are:

Exports:
In the questionnaire, firms were asked to note what proportion of their to-
tal sales was exported overseas.

Innovation:

Responding firms were asked to document whether or not they had intro-
duced products or processes which were new to their industry in the period
1998 to 2000.

Overseas links:

These are captured from the firms’ responses to Q12 on the 3 CIS survey.
Respondents were asked to categorise on a 4-point ordinal scale, the im-
portance of overseas collaboration with partner firms from “not used” to
“high”. Where overseas links exist, firms were asked to rate the importance
of these links (See Appendices 1 and 2 for a listing of these variables and
their nter-relationships).
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Table 1 documents summary statistics, the main non-discrete variables of
interest broken down by 2-digit sector codes. It is worth noting that the
Electrical and Optical Equipment Manufacturing sector (SIC 30-33) reports
the highest average export intensity, at 40 per cent of output being exported
from the UK. It also exhibits the highest median export intensity, where 30
per cent of goods manufactured in this sector leaving the country. Not sur-
prisingly, the Construction sector displays the lowest average export intens-
ity. This result fits well with the view that activities in this sector are neither
easily tradable nor transported abroad.

Table 2 decomposes our data by the type of overseas link. There are 4 main
categories of overseas link; horizontal, org_horiz_abroad, vertical, org_vert_
abroad, knowledge based, org_rd_abroad and FDI based, org_vi_abroad.
The final type of overseas link represents one measure of FD1.7 Finally, our
measure of differentiation where sales are generated from products which
have been altered or tailored in some way, prod_change is also included in
the table.

The main thing we should note is that overseas links are a far less rare phe-
nomenon than FDI. Recall that FDI proxies are denoted by the presence of
fully integrated overseas affiliates (118 firms in all) and group consolida-
tion (1,887 firms are members of a consolidated group). This compares with
only 26 and 53 firms who have horizontal and vertical links respectively.
Therefore overseas links are not a common way of organising business ac-
tivity. However product differentiation is a common phenomenon. Approx-
imately 32 per cent (843 firms) of firms in our sample derived sales from
altered or modified products.

7  Our other measure is group consolidation, which although not captured in Q12 in the survey which deals
specifically with overseas links, means precisely this: the firm is part of a wider conglomerate and as such
is likely to have fully integrated overseas affiliates.
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5 Analysis

Having examined the univariate breakdown of the data in the above sec-
tion, we now move on to the regressions themselves. The results for the GLS
estimation, assuming a binomially distributed response variable and apply-
ing the logistic function are reported in Table 3. Given the potential for het-
eroscedasticity, particularly when using cross-section data, the Huber-White-
Sandwich variance adjustment is applied in order to derive consistent
standard errors. In all our models, the full vector of sectoral dummies is in-
cluded at the 2-digit SIC level.

Estimation (1) reports the association between export intensity and the other
covariates. It has also been checked whether exports are higher for firms
that changed their products (Hypothesis 3). Now we look at each variable
in turn.

Comparing all size categories to the base category (firms with less than 15
employees), we see that all firms in the largest 3 size categories have lower
exports than the base category. Positive relationship between size and ex-
port intensity had been expected on the basis of existing literature. The fact
that the highest export intensities are registered by the smallest firms in our
sample comes therefore as a surprise, and necessitates some further explor-
ation.®

Overseas links, both vertical org_vert_abroad and horizontal, org_horiz_abroad
do matter for exports, where they are associated with significantly higher ex-
port intensities (see marginal effects for these later). Group consolidation,
‘group’ (one proxy for FDI) was not significantly associated with export in-
tensity, and was not included in the subsequent estimation. The other proxy
for FDI, org_vi_abroad was also insignificant and was subsequently drop-
ped in my estimations. Purely knowledge based links, org_rd_ abroad were
also insignificantly related with exports and subsequently dropped.

The final two variables, namely innovation and scientific skills, are both sig-
nificant. Enterprises reporting that at least some of their sales are generated
from products that have been tailored or changed in some way, prod_ change,
record higher export intensities. The fact that firms that modified or tailor-
ed their products in some way have higher exports than firms that did not,
provides some support for Hypothesis 3.

8  See BLEANEY and WAKELIN (2002): BARRIOS, GORG and STROBL (2003); BERNARD and JENSEN (2004).
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Table 3: Export Intensity Regression with Censored Data

@) @) 3)
export intensity: | export intensity: | export intensity:
(exp_int) (exp_int) (exp_int)
Size categories:
*15 < Employment <= 35 (size_2) [ -0.6394*** -0.6344***
(5.64) (5.61)
35 < Employment <= 110 (size_3) | -0.2942*** -0.2920***
(4.59) (4.55)
Employment > 110 (size_4) -0.4602%* -0.4506**
(2.46) (2.40)
Employment size (employ00) 0.0002
(1.6D*
Overseas Link dummies:
Vertical link (org_vert_abroad) 0.6100** 0.5954* 0.6699***
(2.39) (1.91) (2.76)
Horizontal link (org_horiz_abroad) 1.1818%** 1.1542%** 1.2099***
(3.75) (321 (3.95)
Partner part of firm (org_vi_abroad) | 0.1681
(0.71)
R&D overseas link (org_rd_abroad) | 0.2782
(0.69)
Overseas Link x size interactions:
0.0003
(1.48)
-0.0001
(1.39)
Controlling covariates:
Enterprise is part of wider group 0.2242 -0.0461 0.2350
roup)
(1.32) (0.39) (1.39)
Product innovation proxy 0.2019* 0.0422 0.2132*
(prod_change)
(1.67) (0.35) .77
Skill proxy (prop_sci) 0.0237*** 0.02]1 1 *** 0.0240***
(5.35) (4.84) (541
Sector dummies yes yes yes
Observations 1043 1043 1044
Pseudo r* (1 - SSR/SST) 0.04 0.03 0.04
AIC .68 0.69 .67
Initial Pseudo Log Likelihood 345.92 -354.26 -346.29
Log Pseudo Likelihood 332.25 -343.78 -332.54

Notes: } Base category: First Employment Size Quartile
coefficient and z-value reported
*significant at 10%; ** significant at 5%; *** significant at 1%
Standard Errors adjusted using Huber/White/sandwich robust variance es-
timates.
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This result is to some extent analogous to the recent result obtained by
BERNARD and JENSEN (2004) who report from their regressions that firms
making radical changes to their product mix (registered as an industry
switch) increase the probability of exporting. My more direct measure of
changed product mix (product changed or tailored), is positively and sig-
nificantly related to export intensity. Furthermore, firms possessing higher
endowments of science graduates, prop_sci, report higher export intensi-
ties.

One possible reason for the seemingly anomalous result that exports are
highest for the smallest firms in the sample may be due to the different for-
mulation of the size variable in the study. Other studies have employed a
continuous variable. Accordingly, in estimation (2) as a robustness check,
size is formulated as a continuous variable. Now the size variable behaves
as it has in existing studies. It shows that larger firms have higher export in-
tensities. The message to take from this robustness check is that formulat-
ing size as a continuous variable may mask potential non-linearities that
will be explored later in the section on marginal effects.

Estimation (2) also investigates the hypothesis that there are differential
effects to overseas links for large and small firms respectively (Hypothesis
2). There were no positive interactions of enterprise size with the overseas
link dummies, for either horizontal or vertical links.’?

Estimation (3) shows the final equation that will be used to derive the mar-
ginal effects for the model. From this it will be attempted to quantify to
what extent overseas links help the firms in my sample through higher ex-
port volumes.

Although we can observe from Table 3 the relative importance (rank) and
significance (p-value) of the covariates, it is useful to check the marginal ef-
fects for overseas links on export intensities. Accordingly, Tables 4 and 5 re-
port the effects of vertical and horizontal links on predicted export intensi-
ties respectively. The marginal effect of an independent variable is the
derivative (that is, the slope) of the prediction function, which by default is
the probability of success, for example 60 per cent. We follow the conven-
tion of calculating the derivative at a point which is at the means of the co-
variates for the continuous variables such as ‘prod_change’ but also the sec-

9  Another difference between estimation (2) and estimation (1) is that the innovation variable for which
I test Hypothesis 3 is now insignificant. This difference is most likely due to collinearity.
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toral variables. Moreover, the at() option is used in Stata to set the point to
0 for horizontal overseas links when looking to calculate the effect of ver-
tical overseas links. In other words, when looking at the marginal effects for
vertical overseas links, the model assumes that no horizontal links exist be-
cause we need to observe the pure marginal effect due only to vertical links.
Likewise, vertical overseas links are set to 0 when looking to calculate the
marginal effect due to horizontal overseas links.

Table 4: Predicted export intensities with Vertical Links and Marginal

Effects
Enterprise has | Enterprise has | % to exports
Size category vertical link | no vertical link | from link
Up to 15 employees 28 17 65%
Between 15 and 35 employees 17 10 70%
Between 35 and 110 employees 23 13 77%
Greater than 110 employees 20 11 82%
Notes: Marginal effects derived from GLS estimations in Table 3

Covariates set at mean values

Table 5: Predicted export intensities with Horizontal Links and Marginal

Effects
Size category Enterprise has Enterprise has % to exports

horizontal link | no horizontal link from link
Up to 15 employees 40 17 135%
Between 15 and 35 employees 26 10 160%
Between 35 and 110 employees 33 13 154%
Greater than 110 employees 30 11 173%

Notes: Marginal effects derived from GLS estimations in Table 3

Covariates set at mean values

From Table 4 we see that regardless of size category, vertical links are asso-
ciated with an average increase in exports of about 74 per cent. There is little
variation within size categories in the magnitude of the change, the small-
est increase of 65 per cent registered by firms with up to 15 employees and
the largest increase of 82 per cent by firms with over 110 employees.
Consistent with our examination of the coefficients in the earlier table
(Table 2), the smallest firms in our sample with up to 15 employees have the
highest exports. However, even though the interaction terms (Estimation
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2) showed no significance for size/overseas link interactions, there is some
tentative evidence here that the largest firms benefit most from vertical
links with an increase in exports of 82 per cent.

Interestingly, when we look at the marginal effects for horizontal links in
Table 5, firms with these links exhibit even higher export intensities than
we saw earlier for firms with vertical links. Firms who belong to horizontal
overseas links experience an increase in exports of on average 156 per cent.
Once again, it is the very largest firms in our sample that benefit most from
overseas links where firms with at least 110 employees increase their ex-
ports by approximately 173 per cent.!’

6 Conclusions

The analysis of association between overseas links, innovation and exports
shows a number of statistical regularities. Specifically, it was found that over-
seas vertical links are associated with an increase in export intensity of
about 74 per cent, while vertical links are associated with an average in-
crease in export intensity of approximately 156 per cent. Because my analy-
sis is associative rather than causative, this result shows that firms with over-
seas links are associated with higher exports than firms without such links.

No evidence was found of any significant size/overseas link interactions.
This suggests that firm size does not play a role in leveraging exports from
overseas links. The marginal effects however, suggest however that the larg-
est firms in the sample gain the highest export gains from overseas links,
both vertical and horizontal.

Additionally some evidence was found that innovators report higher ex-
port intensities. This is consistent with evidence from BERNARD and JENSEN
(2004), who conclude that more innovative firms (those who differentiate
their products by changing the product mix) are more likely to export.

The findings of this study overall suggest that overseas links are effective
conduits of export activity. This conclusion stands despite the comparative-
ly few firms in our sample using overseas links relative to firms using more
integrated overseas relationships.

10 However, the low numbers of observations in the data relating to horizontal links suggests caution in in-
terpreting this result as no significant size/ link interactions were observed.
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Result that overseas links represent important conduits for exports, under-
pins the role of government institutions such as the UK Trade & Investment
body in the UK, which facilitates contacts with overseas firms by support-
ing small businesses, businesses entering markets of strategic interest (for
example Gulf Co-operation Council States or China) and recently firms
from the high technology sector.!! It is clear that fostering overseas links at
such venues can offer businesses a viable way of increasing exports, in some
circumstances replacing the need for FDI.

11 The UK Tradeshow Access Programme is geared towards subsidising firms wishing to make contact with
overseas intermediaries and customers.
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Appendix 1:  List of Variables
Variable name | Variable label
employ00 Number of employees in 2000
employ98 Number of employees in 1998
exp_int Export intensity: exports /turnover
export00 Total exports in 2000
export98 Total exports in 1998
group Enterprise part of a wider business conglomerate

org_vert_abroad
org_horiz_abroad
org_vi_abroad
org_rd_abroad
prod_change
produnch
propoth

propsci

sic2digi

turn00

turn98

Upstream or downstream overseas partner

Overseas partner in same SIC area

Overseas partner integrated within the firm

Overseas collaboration for R&D

Innovation generates portion of Sales

percentage of turnover from unchanged products

percentage of employees educated to degree level or above - other
percentage of employees educated to degree level or above - science and engineer
2 digit SIC code

total turnover in 2000

total turnover in 1998
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