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Introduction

� Exporting-innovation link as a main channel through which trade 

promotes economic growth

� Two broad branches of previous studies

- Causal effect of innovation on exports based on trade version of 

product life cycle theory

- Innovation activity endogenously determined by the inherent 

features of international markets
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� Restrict my attention to the empirical test for the second perspective

- Previous literature mostly focuses on the first strand

- Uses indirect innovation measure such as R&D expenditure and the 

number of patents 

- There is little work to explore how various exporter types affect 

firms’ innovative activities

� Start with questions:

- Does exporting improve innovation activities of firms? 

- How does the heterogeneity of exporters affect on innovative 

activities and innovation performance?

Introduction (cont’d)
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Theoretical considerations

� Two channels for exporting to affect firms’ innovative activity

- Fiercer competition in international markets

- Easier for exporters to absorb new technology and knowledge than 

for domestic counterparts

� Innovation production function: 

- S: past research or knowledge stock

- X: firm-specific characteristics or market environment that could 

affect the firm innovation decisions

- EX: firm export activity (and exporter types)

)EX,X,S(f)I(E iiiii =
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Data

� Survey data on innovation activities of German manufacturing firms 

- carried out by the Center for European Economic Research (ZEW) 
in Germany 

� Includes detailed questions on innovation activities such as product 
and process innovations 

- For example, the survey of the product innovation includes a 
question “Did you introduce into the market any new or 
significantly improved products during the last 3 years?”

- Thus, the innovative activities of each firm are directly presented in 
dummies

� Provides information on firms’ general characteristics 

- Sales, exports, R&D, the proportion of educated workers, and 
industry sector
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Data (cont’d)

� Although this type of innovation measure has some drawbacks of its 
lack of information on the technological qualities and economic 
values of new products or processes and its dependency on 
subjective judgments of respondents, it also has clear advantages 
over other innovation measures, commonly used by economists, such 
as R&D expenditure or fraction of employees in R&D departments, 
and patent counts 

� For example, many innovations take place outside formal R&D 
operations and R&D activities may oftentimes not lead to innovation. 
Furthermore, the R&D measures tend to underestimate innovation 
activities of small firms 

� Patent counts may also distort firms’ innovative activities. Many 
patents, for example, may never be commercially applied and that
many innovations with economic value are not patented 

� The innovation measure by the survey captures innovations that rise 
in non-R&D branches and without being patented 
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Empirical strategies

� Cross-sectional model

- Construct a cross-sectional dataset with 1,025 firms, using 2002, 
2000, 1999, and 1997 surveys  

� Econometric specification

� Exporter and non-exporter

- Type 1 exporter: firms that exported in the preceding year
- Type 2 exporter: firms that have any export experiences 

� Exporter types

- Entrants: firms that started exporting in the last 3 years

- Incumbents: firms that continuously exported 
during the last 6 years 

- Leavers: firms that stopped exporting in the last 3 years

),XEXPORT,XMARKETS,XFIRMS,S(gInnovation iTiTiTiT,iTiT ε1111 −−−−
=
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� Other control variables

- S: measured by using the traditional proxy, R&D expenditure (RnD), 
and the proportions of high and professional workers (HiEduT, 
HiEduSC, and ProEdu)

- Firm & market characteristic variables: sales (size), production 
technology (LaborInt, Mcost), and Gini coefficients (Gini) 

- Industry and Area dummies

� Dependent variable: product and process innovation indicators 
(ProdInn and ProcInn)

� Estimate the exporting effects on innovation within the linear 
probability model and probit family framework

Empirical strategies (cont’d)
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Empirical results I 

� Does exporting enhance innovative activities?
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Empirical results I (cont’d) 



12

Empirical results I (cont’d) 
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Empirical results II

� Does exporter type matter? Entrants, incumbents, and leavers
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Empirical results II (cont’d)
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Empirical results III 

� How different between hi-tech and low-tech industries?
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Empirical results III (cont’d)
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Empirical results IV 

� Investigate the return on innovation by exporter types. 

- Focus on comparing the difference of the innovation return between 

entrants and incumbents. 

- If incumbents’ innovation return is bigger than entrants’, then 

incumbents’ innovative activity is more efficient and therefore we 

conclude that there exists the learning-by-exporting effect.

� What are the dependent variables? 

- SaleNIP: the share of new or improved product sales in total sales

- CostRe: the average cost reduction in % (productivity growth rate) 

by means of process innovation

� Dependent variables are interval variables, use the mid-point OLS, 

interval regression, and ordered probit models. 
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Empirical results IV (cont’d)
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Empirical results IV (cont’d)
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Conclusions 

� What are the sources of innovative propensity of exporters?

� Conscious self-selection rather than natural self-selection into export 
markets

- 70% of entrants innovated in product in the previous period

- 60% of entrants innovated in process in the previous period

� Being exporters is the fruit of conscious effort, not an accidental 
event or a stroke of fortune

- Firms that make a decision to enter international markets could be 
consciously innovative 

- Once they start exporting, then the nature of export markets 
reinforces their innovation propensity

� Exit from export markets weakens incentives to innovation
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Conclusions (cont’d)

� Features of industry could affect exporters’ innovative activities

- Hi-tech entrants, incumbents, and low-tech entrants are equally 

innovative on product and process

- Low-tech incumbents are relatively less innovative

- This fact might be related with different product and technology cycles 

between hi-tech and low-tech industries

� No clear evidence of learning-by-exporting effect

- Sales contribution of innovative products is bigger for entrants than for 

incumbents

- In terms of productivity growth rate, entrants’ process innovation is 

more efficient
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Appendix I
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Appendix II 
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Appendix II (cont’d)
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Appendix III
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Appendix IV


