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Non-technical summary

Innovative firms aim to transfer their R&D and other related investments into suc-

cessful innovations. The success of innovations requires both: the successful com-

pletion of the research and development process, resulting in a new or improved

product, as well as the acceptance of the product in the market, resulting in com-

mercial success for the firm. Following Griliches (1979), intangible capital affecting

innovation success is mainly shown to be determined by the technological side. In-

novation success is influenced by a firms investment in innovation, its technological

capabilities, its absorptive capacities, and the use of external knowledge (Cohen and

Levinthal, 1990; Crépon et al., 1998; Lööf and Heshmati, 2002; Peters and Schmiele,

2011; Peters, 2008; Hall and Mairesse, 2006).

According to this framework, new technology enables the creation of new or im-

proved functional product attributes that speak for themselves. This is at odds with

the observation that (potential) customers are not perfectly informed about quality

characteristics, prices, or even the existence of product innovations. Consequently,

considerable marketing activities might be necessary to overcome information asym-

metries in the market. This is in line with the finding that marketing expenditures

are responsible for large parts of expenditures for launching innovations (Pavitt,

1985). In other words, while a firm’s technological abilities make a product inno-

vation possible, this product may face a lack of interest among potential customers

after its market introduction. Aaker (2007) points out that the branding of an

innovation ”can make all the difference.”

This paper investigates the performance effects of branding on a firm’s innovation

success. First, I investigate whether the brand strategy of a firm affects the intro-

duction of new products. Second, given that a firm has decided to introduce new

product(s), I analyse whether brands are conducive to innovation success, measured

in terms of sales with new products. When a firm introduces a new product, it has

to make two choices. First, whether the new product is introduced with or without

a brand and if it opts for a brand, whether it relies on an established brand or

creates a new brand. I make use of German 2011 Community Innovation Survey

(CIS), which provides a direct link between the introduction of a firm’s product

innovations and its use of a new or an established brand.

The results suggest that branded product innovations are more successful in terms of

sales with these products. The empirical results could be driven by the unobservable

quality of the firm’s innovation, so that this can not be interpreted as causal effects.

The use of an established brand is, however, associated to remarkable 35% higher

sales with product innovations. Beyond this, firms that pursue a brand strategy,

have a higher propensity to innovate in terms of the introduction of a product

innovation.
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Abstract

The market launch of product innovations is the most visible output of a �rm's

investment in innovation activities. To achieve this objective most e�ciently,

�rms strengthen their technological capabilities, acquire external knowledge

in a number of di�erent ways, and optimize their innovation process. The

success of a �rm's innovation strategy has two dimensions: First, the ability

of a �rm to master the research and development process, leading to the market

introduction of a product innovation. Second, the ability to turn the market

introduction of a product innovation into commercial success.

While a �rms technological abilities make a product innovation possible, this

product might face a lack of interest among potential customers after its mar-

ket introduction. The introduction of a product innovation under a brand

name might generate interest, adds credibility and reputation and has the

potential for the �rm to better appropriate the returns from its innovations.

This paper investigates the role of brand use for the commercial success of

product innovations, using a representative sample of German �rms. The

results show that �rms can improve the odds of commercial success by pursuing

a branding strategy. The market introduction of a product innovation is shown

to be associated with 35% larger sales if the �rm uses an established brand to

introduce the product innovation into the market.
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1 INTRODUCTION 1

1 Introduction

Innovative �rms aim to transfer their R&D and other related investments into suc-

cessful innovations. The success of innovations requires both: the successful com-

pletion of the research and development process, resulting in a new or improved

product, as well as the acceptance of the product in the market, resulting in com-

mercial success for the �rm. Following Griliches (1979), intangible capital a�ecting

innovation success is mainly shown to be determined by the technological side. In-

novation success is in�uenced by a �rms investment in innovation, its technological

capabilities, its absorptive capacities, and the use of external knowledge (Cohen and

Levinthal, 1990; Crépon et al., 1998; Lööf and Heshmati, 2002; Peters and Schmiele,

2011; Peters, 2008; Hall and Mairesse, 2006).

According to this framework, new technology enables the creation of new or im-

proved functional product attributes that speak for themselves. This is at odds

with the observation that (potential) customers are not perfectly informed about

quality characteristics, prices, or even the existence of product innovations. Con-

sequently, considerable marketing activities might be necessary to overcome infor-

mation asymmetries in the market. This is in line with the �nding that marketing

expenditures are responsible for large parts of expenditures for launching innova-

tions (Pavitt, 1985). In other words, while a �rm's technological abilities make a

product innovation possible, this product may face a lack of interest among po-

tential customers after its market introduction. Aaker (2007) points out that the

branding of an innovation �can make all the di�erence.� This di�erence, according

to his reasoning, can be the result of several factors: Branding helps to �make the

innovation visible� by attracting interest and recognition. Branding is furthermore

able to add credibility to the product innovation and makes �communication more

e�cient�. The branding of product innovations also provides �the potential to own

the innovation�. A competitor might o�er an imitation of the product innovation,

but �will need to overcome the power of the brand� (Aaker, 2007). In this sense,

branding can be an e�ective strategy to appropriate the returns of an innovation

(Amara et al., 2008). To sum up, branding might play a crucial role during the

commercialisation and might have an important impact on the economic success of

a �rm's product innovation.

The aim of this paper is to investigate the performance e�ects of branding on a

�rm's innovation success. First, I investigate whether the brand strategy of a �rm

a�ects the introduction of new products. Second, given that a �rm has decided

to introduce new product(s), I analyse whether brands are conducive to innovation

success, measured in terms of sales with new products. When a �rm introduces
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a new product, it has to make two choices. First, whether the new product is

introduced with or without a brand and if it opts for a brand, whether it relies on

an established brand or creates a new brand.

Previous studies provide evidence that brands improve a �rm's market valuation,

productivity and pro�tability (Sandner and Block, 2011; Crass and Peters, 2014;

Gri�ths et al., 2011; Crass et al., 2014). To the best of my knowledge, there is

no large-scale evidence about the impact of brands on the commercial performance

of product innovations. The impact of well-known brands like Coca-Cola, Apple,

Google, or Mercedes on the commercial performance of corresponding product inno-

vations supports a positive impact. These global brands are, however, not necessar-

ily representative for the entire economic sector. Do �rms on average pro�t from a

branding strategy? This study aims to provide empirical evidence to �ll the research

gap on the impact of brands on innovation performance by using a representative

sample of German �rms.

Firm-level data is obtained from the Mannheim Innovation Panel (MIP), which is the

o�cial innovation Survey in Germany, based on a strati�ed random sample of legally

independent �rms in the business sector with at least �ve employees. In addition

to various innovation indicators, the 2011 survey provides unique information on

�rms' branding strategies. Firms were asked whether their product innovations were

introduced without a brand, under an established brand or a new brand. MIP �rm-

level data is furthermore augmented by information on �rms' trademark registrations

at the German as well as the European trademark o�ce.

Results show that �rms achieve larger performance e�ects with branded product

innovations than with unbranded ones. Beyond this, �rms that pursue a brand

strategy, have a higher propensity to innovate in terms of the introduction of a

product innovation.

2 Determinants of Innovation Performance

Innovation performance has several dimensions and can be measured quite di�er-

ently. Common measures of innovation output are patent applications, the introduc-

tion of product and process innovations, cost reductions due to process innovations

and the share of sales with innovative products. Patents are indicators for the suc-

cess of a �rm's research activities. A patent indicates that a �rm has achieved a

new technical invention, that is commercially applicable and has a su�cient level

of inventiveness. These inventions are not equivalent to new products. A techno-

logical invention becomes a product innovation only if �it has processed through

production and marketing tasks and is di�used into the marketplace� (Garcia and



2 DETERMINANTS OF INNOVATION PERFORMANCE 3

Calantone, 2002). However, product innovations do not have to be based on patents.

In fact, just 31% of German �rms with product or process innovations used patents

to protect their intellectual property (Aschho� et al., 2013). The introduction of a

product innovation constitutes an indicator of innovation success, which emphasizes

in particular the commercially useful output. The commercial success is measured

through a �rm's sales share with its product innovations. The share of innovative

sales in total turnover captures, in contrast to traditional patent indicators, �a di-

rect link between the innovation e�ort and commercial success� (Chudnovsky et al.,

2006).

Each product innovator thus has to manage both: the development of a new product,

possibly based on a technological invention as well as the commercial success of the

product innovation in the marketplace. Both stages are risky and only a fraction

of product launches are successful (Hauser et al., 2006). Firms are interested in

maximizing their chances of success. In the following I discuss factors that are

supposed to enhance the probability of success.

2.1 Investment in Innovation

One of the most important determinants of innovation performance is the extent

to which a �rm invests in innovation (Crépon et al., 1998; Mairesse and Mohnen,

2002; Gri�th et al., 2006). The greater a �rm's e�orts in innovation activities, the

larger the probability of having a product innovation and the larger on average the

innovation performance.

The acquisition of external knowledge is crucial to improve a �rm's innovation per-

formance. Internal R&D activities are more e�cient, if they are combined with

external sources. Cassiman and Veugelers (2006) provide empirical evidence for

the complementarity of internal R&D and external knowledge-acquisition activities.

They show that external R&D, that is R&D that is contracted out to third par-

ties has a positive e�ect on the marginal return of internal R&D, and vice versa.

However, outsourcing of R&D can also have a negative impact on innovation per-

formance. Grimpe and Kaiser (2010) argue that �over-outsourcing� constitutes a

serious risk to a �rm's innovation success but the negative e�ects can be mitigated

through the extent of internal R&D and the breadth of research collaborations. This

�nding emphasizes the importance of balancing internal and external innovation ac-

tivities to maintain a �rm's �absorptive capacity� (Cohen and Levin, 1989), which

is based on its stock of prior knowledge. These �ndings also point to cooperation as

another source of external knowledge.

Research and development (R&D) alliances opens a wide range of external knowl-
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edge sources. A �rm might cooperate with competitors, suppliers, customers, and

universities and research institutes to acquire relevant external knowledge for the

innovation process. Laursen and Salter (2006) emphasize the role of a �rm's search

strategy for new ideas that have a high potential for commercial success. They �nd

that �rms who are more open to external sources have more commercial success

with their product innovations. Many �rms are involved in multiple cooperation

alliances. Synergy e�ects and complementary knowledge from di�erent sources can

increase the impact on innovation success (Belderbos et al., 2004; Leiponen and

Helfat, 2010). The diversity of cooperation partners increases the e�ect of R&D

alliances (van Beers and Zand, 2014).

Given that many product innovations fail, a �rm is most successful if it pursues

several innovation projects (Hauser et al., 2006). The underlying idea is quite simple:

Pursuing several innovation projects increases the probability that at least one of

them will be successful. Klingebiel and Rammer (2014) investigate the e�ect of

di�erent resource allocation strategies on innovation performance. They �nd that

breadth in resource allocation increases innovation performance, that is the more

projects, the higher is the likelihood of some innovation success. According to their

�ndings, �rms achieve greater performance if they allocate their �nancial resources

initially to a broad range of projects and discontinue less successful projects in later

stages, leading to the selection of the most successful projects.

To sum up, prior literature has shown that innovation performance is in�uenced by

the investment in research and development, the various ways to acquire knowledge,

and the way to design the innovation process. Apart from these closely innovation-

related factors, a number of other factors are found to be relevant. Hall et al. (2013)

�nd, for example, that investment in information and communication technology

(ICT) is strongly associated with innovation success. They treat ICT in parallel with

R&D as an input to innovation and �nd both to contribute to a �rm's innovation

performance.

Another crucial asset for �rm performance is brand equity. Brand equity is shown

to add to the overall performance of a �rm, particularly in terms of productivity,

pro�tability and market value (Srinivasan et al., 2011; Gri�ths et al., 2011; Sandner

and Block, 2011; Crass and Peters, 2014; Crass et al., 2014), but its contribution to

innovation performance is empirically less clear.

2.2 Brand Use

Once the �rm has managed to achieve market readiness of a new or signi�cantly

improved product, the �rm has to decide whether it introduces the product innova-
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tion under a brand and if so, whether it makes use of a new or an established brand.

The market introduction under a brand might enhance the economic success of the

product innovation. The brand could even make �all the di�erence� (Aaker, 2007).

This might be due to the fact that a brand generates attention to the product inno-

vation, adds reputation and credibility, and helps to appropriate the returns from

the innovation.

Independently of how well a product innovation might meet the needs of customers,

they have to be aware of it to purchase it (Srinivasan et al., 2005). Branding helps

to make the innovation visible by attracting interest and recognition (Aaker, 2007).

In this sense, the product innovation can achieve higher awareness and is easier to

remember.

A product innovation has per de�nition signi�cant new features or is even completely

new. The target audience has no experience with the particular product innovation

and might face uncertainty about its (new) features. The good experience that con-

sumers may have had with previous purchases of the brand is likely to induce them

to transmit their con�dence in the brand to the product innovation. Established

brands are thus able to add reputation and credibility to new products.

An established brand di�ers from a new brand in its already established reputation

among the target audience. Building a new brand takes time and is associated

with considerably costs. The use of a new brand to introduce new products into

the market might therefore be less powerful and positive e�ects might occur not

immediately but only in the medium and long term. The use of an established

brand to introduce a new product has advantages, since its reputation and awareness

can be attached to a new product immediately, the chances of success are higher

and marketing costs are lower. A �rm might, regardless of the advantages of an

established brand, decide to use a new brand. Apart from the possibility that the

�rm does not have an established brand, there are two main reasons to use a new

brand. First, an established brand can fail to help a new product. This might be

the case if the new product does not �t to the perceptions of the consumers about

the established brand. Second, a new product can damage the original brand by

adding undesired associations (Aaker, 1991; Srinivasan et al., 2011).

Most product innovations can be imitated by competitors. If the product innovation

is linked in the minds of the consumers to the brand, then the brand becomes an

integral feature of the product itself. In this case, a competitor not only has to

imitate the product, but also to overcome the power of the brand (Aaker, 2007).

Since a �rm can protect its brands by trademarks, which can be renewed inde�nitely,

the power of the brand might constitute a long-term competitive advantage over
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competitors.1 This means that the branding of a product innovation provides the

potential to better appropriate the returns from innovation because the innovator

can achieve a legally protected monopoly over its brand. Hence I expect �rms which

use brands for product innovations to have a higher innovation success.

3 Data and Variables

3.1 Data Sets

Most of the �rm-level data come from the Mannheim Innovation Panel, which con-

stitutes the German contribution to the European Community Innovation Survey

(CIS). The survey is a strati�ed random sample (by sector, size, and region) that

targets the population of all German �rms with at least �ve employees in manufac-

turing and service industries. The survey is conducted annually since 1993 by the

Centre for European Economic Research (ZEW) in collaboration with infas Institute

for Applied Social Sciences and the Fraunhofer Institute for Systems and Innovation

Research (ISI) on behalf of the feral ministry of education and research. It asks

�rms to report general and innovation related information covering the prior three

years. So, for instance, the 2011 survey used here collected data for 2008, 2009, and

2010. (OECD, Eurostat, 2005). CIS methodology and questionnaires are interna-

tionally harmonized across the countries and based on the so-called Oslo Manual

(OECD, Eurostat, 2005). German CIS data provide an additional layer of quality

through extensive nonresponse surveys and are considered to be of high quality (Eu-

rostat, 2013). Further information on the survey methodology, data, and validity is

provided by Peters (2008), Aschho� et al. (2013), and Peters and Rammer (2013).

This study combines the German CIS information of the 2011 survey with adminis-

trative data on each �rm's trademark and patenting activity. The trademark data

comes from the O�ce for Harmonization in the Internal Market (OHIM) and the

German Patent and Trade Mark O�ce (DPMA). The OHIM data re�ect trademarks

valid in all European Union (EU) member states while the DPMA trademarks are

speci�c to Germany. The patent data come from the European Patent O�ce (EPO)

and Germany's DPMA. All administrative data were matched to the German CIS

using assignee name and address information and specialized software developed at

the Centre for European Economic Research.

The sample consists of 6,844 �rms for which information of their innovation activities

is available. The German part of the Community Innovation Survey (CIS) o�ers

1The owner of a trademark is given a legal monopoly over the protected word, sign, symbol
or other graphical representation in connection with the attached commodity (Economides, 1998;
Baroncelli et al., 2004).
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some �exibility for additional questions in addition to the core questions of the

harmonized CIS questionnaire. This �exibility was used in 2011 to include a set of

questions on a �rm's branding strategy.

3.2 Product Innovation Performance

The �rst dependent variable is a binary indicator for product innovators i.e. �rms

that have managed to introduce a product innovation into the market between 2008

and 2010. The commercial success of these product innovations is captured through

a �rm's revenue derived from new product sales in 2010. This second measure

re�ects the acceptance of the innovation in the market and provides a direct link

between product innovations and their commercial performance (Chudnovsky et al.,

2006; Mairesse and Mohnen, 2010).

A product innovation is de�ned as the market introduction of a new or signi�cantly

improved good or service, which is either new or signi�cantly improved with re-

spect to its fundamental characteristics or technical components. The innovation

has to be new to the �rm, not necessarily new to the market. This de�nition cap-

tures quite di�erent degrees of innovativeness, which can be further distinguished

between market novelties (new-to-the-market products) and �rm novelties (product

imitations). Market novelties are product innovations that have been launched onto

the market by a �rm prior to any competitor. Imitative product innovations are

de�ned to be new to the �rm, but not new to the market (Garcia and Calantone,

2002). The survey design furthermore allows to distinguish between �rm's revenue

from new-to-market product sales and new-to-�rm (imitative) product sales. The

questionnaire provides the percentage of �rm sales derived from the introduction

of product innovations, as well as the percentage of new-to-market product sales in

2010. The di�erence between these two values is, by de�nition, the percentage of

imitative product innovations.

Several studies have used the share of sales with product innovations as dependent

variable (Crépon et al., 1998; Chudnovsky et al., 2006; Mairesse and Mohnen, 2010;

Grimpe and Kaiser, 2010). One can argue that with respect to the dependent

variable more should always be better. However, a higher percentage of sales with

innovative products does not automatically imply better performance. Particularly

smaller and single product �rms quickly achieve high intensities. Klingebiel and

Rammer (2014) therefore propose the use of raw values. The percentage shares are

multiplied by a �rm's total sales, to obtain the raw Euro value of a �rm's product

innovation sales. This study follows their suggestion and uses the percentage shares

only as a robustness-check.
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About 38% of the sample �rms introduced at least one product innovation between

2008 and 2010. About 18% introduced at least one market novelty and 32% at

least one product imitation. The innovators in the sample generate on average 26.8

percent of total turnover with new or improved products. About 7.6 percent of

total turnover result from new-to-market product innovations and the remaining

19.2 percent from product imitations.

3.3 The Use of Brands for Product Innovations

As explained in the previous section, brands might play an important role in the

commercialization phase of product innovations. The CIS 2011 survey provides

unique information about the branding strategy related to product innovation. In

addition to the core CIS questions, German �rms were asked to report whether its

product innovations were introduced without a brand, under an established brand or

a new brand. Three dummy variables have been constructed, which indicate whether

a �rm's product innovation was introduced under an established brand, under a new

brand or (the reference category) without any branding.

Table 1: Brand Usage of Product Innovators

Sector Establ. Brand New Brand No Brand

Mining 0.00 0.20 0.80
Low-tech manufacturing 0.26 0.15 0.61
High-tech manufacturing 0.34 0.19 0.52
Energy, water, recycling 0.15 0.09 0.79
Construction 0.20 0.00 0.80
Wholesale 0.42 0.15 0.42
Transportation 0.10 0.04 0.87
Information and Communication 0.29 0.13 0.62
Financial Services 0.10 0.05 0.85
Consulting, Advertising 0.17 0.05 0.78
Engineering/R&D services 0.15 0.07 0.80
Other business services 0.09 0.02 0.89

Total 0.26 0.14 0.62

Source: ZEW: Mannheim Innovation Panel, survey 2011.

Table 1 depicts descriptive statistics on the usage of branding strategies related to

the introduction of new products. It turns out that the majority, 62% of product

innovators, do not rely on brands at all when they introduce new products into the

marketplace. About 14% of the product innovators attempt to introduce a product

innovation under a new brand and 26% rely on an established brand. Only a small
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group of 2.5% of the �rms use both, new and established brands. A di�erentiation by

sector a�liation shows a high degree of heterogeneity of brand usage across di�erent

industries. Branding of product innovations is most common in the wholesale sector,

where around 60% of the product innovators use a brand name for their innovations,

followed by the high-tech manufacturing sector (with around 50%), the low-tech

manufacturing sector and the information and communication sector (both with

around 40%). Branding of product innovations has only a minor importance within

the so-called other business service sector (only about 10% use a brand name), the

transportation sector (14%) and the �nancial service sector (16%).

Brands can be protected by trademarks. The data about trademark registration

have the advantage that they provide information on past brand-related activities.

The binary variable trademark makes use of the information on a �rm's trademark

history and takes the value 1, if the �rm has at least one registered trademark in

2007. The year 2007 refers to the year prior to the period 2008 to 2010 in which the

product innovation is captured.

Brands are built over time through a variety of management choices such as expen-

ditures on advertising, promotions, market research, loyalty programs, distribution

channel development, product-quality and customer service e�orts, and new product

development (Kirk et al., 2013). Marketing expenditures capture an important part

of these expenses, including all in-house and contracted out expenditures for adver-

tising and branding, reputation building, conceptual design of marketing strategies,

market and costumer research, and the installation of new distribution channels. A

�rm's marketing intensity is measured as a �rm's marketing expenditure per em-

ployee.

3.4 Control variables

The model contains a number of control variables that might in�uence innovation

performance and are frequently used as explanatory variables (Crépon et al., 1998;

Grimpe and Kaiser, 2010; Klingebiel and Rammer, 2014; Mairesse and Mohnen,

2002). The number of employees (in logs) accounts for �rm size and sales per

employee for a �rm's level of productivity in 2008. One of the most important de-

terminants of innovation performance is innovation e�ort. The more a �rm spends

on innovation, the more product and process innovations might be developed. In-

novation intensity, measured as the total amount of innovation expenditure per

employee, is therefore included as additional control variable in order to account for

di�erences in innovation e�ort. The dummy variable process innovation indicates

whether innovation expenditures are at least partly assigned to process innovations.
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The stock of prior knowledge creates the basis for a �rm's �absorptive capacity� (Co-

hen and Levin, 1989), which is captured through a �rm's patent stock and a dummy

variable, indicating continuous R&D activities. R&D is conducted on a continuous

base by about half of the product innovating �rms. Whether a �rm does R&D

continuously is direct information from the survey. The patent stock is calculated

from the annual time series of patent applications at the European Patent O�ce

using the perpetual inventory method with a discount factor of 0.15 (Griliches and

Mairesse, 1984; Hall, 1999). Roughly one out of �ve product innovater (23%) have

patent applications. Taking the logarithm of the patent stock yields missing values

for all observations with no patents at all. The value of these missings is set to zero

and a dummy variable indicating a �rm without patents is added in the regression.

The acquisition of external knowledge is captured by two dummy variables. The

�rst dummy variable external R&D indicates that a �rm contracts R&D out and

the second dummy variable cooperation indicates that a �rm has innovation alliances

with competitors, suppliers, customers, or universities and research institutes.

Human capital is an important input factor in a �rm's innovation process. High

skilled labour, the proportion of employees with a university degree, captures an

important dimension of human capital in �rms. About 25% of the employees of

product innovating �rms have a university degree, while this proportion is consider-

ably smaller for non-product innovators at about 15%. The typical length of a �rm's

product life cycle is supposed to have an in�uence on the frequency of a �rm's mar-

ket introductions. The shorter the typical life cycle of products is, the larger should

be the sales share with its product innovations. To control for the typical life cycle,

I make use of a �rm's assessment of whether its products are quickly outdated. The

survey asked respondents to state on a four-point Likert scale (zero=does not apply

at all, to three=does apply fully) whether the �rm's most important products and

services are quickly outdated. The variable quickly outdated represents the industry

average of �rms that have marked the highest category.

I also control for several basic �rm characteristics. Firm age is measured as the

log of years since the �rm's foundation. A region dummy indicates whether the

�rm's headquarter is located in East Germany and an exporter dummy whether the

�rm serves international markets. Firms which belong to a group of companies can

make use of the resources of the group and thus gain from synergy (dis)advantages.

Increased intragroup synergies can lead to higher innovation output. An indicator

variable group is therefore included. Furthermore, I include 12 industry dummies

to control for industry characteristics that are not measured by the other structural

variables. Firms are assigned to these industries on the basis of their most impor-

tant activity. Detailed descriptions of the variables are provided in Table 6 in the
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Table 2: Descriptive Statistics of Main Variables

(1) (2) (3)
Full sample Innovators Innov. vs. Non-Innov.
Mean SE Mean SE Di� SE

Product Innovation (D) 0.38 (0.01) 1.00 (0.00) 1.00 (0.00)
Sales Product Innovations 6.41 (1.24) 17.25 (3.31) 17.25*** (2.54)
Sales Share Innovations 10.05 (0.32) 26.80 (0.66) 26.80*** (0.51)
Market Novelty (D) 0.18 (0.01) 0.49 (0.01) 0.49*** (0.01)
Sales Market Novelties 1.40 (0.23) 3.77 (0.61) 3.77*** (0.47)
Sales Share Market Novelties 2.84 (0.16) 7.57 (0.41) 7.57*** (0.31)
Imitative Innovation (D) 0.32 (0.01) 0.84 (0.01) 0.84*** (0.01)
Sales Product Imitations 5.01 (1.12) 13.48 (3.00) 13.48*** (2.30)
Sales Share Imitation Product 7.21 (0.26) 19.22 (0.58) 19.22*** (0.45)
Innovation intensity 0.00 (0.00) 0.01 (0.00) 0.01*** (0.00)
High Skilled Labour 18.35 (0.37) 24.28 (0.68) 9.49*** (0.76)
Process Innovation (D) 0.29 (0.01) 0.52 (0.01) 0.37*** (0.01)
Patent stock (ln) 0.00 (0.01) 0.08 (0.02) 0.13*** (0.02)
Patent stock: zero 0.88 (0.01) 0.77 (0.01) �0.18*** (0.01)
Continuous R&D (D) 0.21 (0.01) 0.48 (0.01) 0.43*** (0.01)
External R&D (D) 0.15 (0.01) 0.32 (0.01) 0.27*** (0.01)
Cooperation (D) 0.21 (0.01) 0.25 (0.01) 0.06*** (0.01)
Marketing intensity 0.00 (0.00) 0.00 (0.00) 0.00*** (0.00)
Established Brand (D) 0.10 (0.00) 0.26 (0.01) 0.26*** (0.01)
New Brand (D) 0.05 (0.00) 0.14 (0.01) 0.14*** (0.01)
Trademark (D, L3) 0.29 (0.01) 0.44 (0.01) 0.24*** (0.01)
Diversity (ln) �4.19 (0.01) �4.13 (0.01) 0.10*** (0.01)
divln_m 0.07 (0.00) 0.05 (0.01) �0.03*** (0.01)
Market share (ln, L2) �0.75 (0.07) �0.13 (0.11) 0.99*** (0.14)
Missing: Market share (ln, L2) 0.21 (0.01) 0.16 (0.01) �0.08*** (0.01)
Firm Size (ln # of employees) 3.68 (0.02) 3.97 (0.04) 0.46*** (0.05)
Productivity (L2) 0.20 (0.01) 0.19 (0.02) �0.01 (0.02)
Exporter (D) 0.46 (0.01) 0.67 (0.01) 0.34*** (0.02)
Firm age 3.15 (0.01) 3.09 (0.02) �0.10*** (0.03)
Quickly Outdated 0.06 (0.00) 0.07 (0.00) 0.01*** (0.00)
Group (D) 0.28 (0.01) 0.34 (0.01) 0.10*** (0.01)
East Germany (D) 0.34 (0.01) 0.32 (0.01) �0.03* (0.02)

The �rst column provides mean and standard error of the main variables for the full sam-
ple, the second column for the subsample of product innovating �rms, and the third column
provides the di�erence between product innovating and non-product-innovating �rms.

Notes: (D) denotes dummy variables. (L2) denotes two, and (L3) three year lagged variables.

Source: ZEW: Mannheim Innovation Panel, survey 2011.
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Appendix.
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4 Empirical Strategy and Results

The study aims at shedding light on the question how brands impact innovation

performance. Innovation performance, however, can be observed only for those �rms

that have accomplished the market introduction of a new or signi�cantly improved

product. This group of product innovators is not randomly assigned, which is why

we have to address a potential selection bias. A Heckman sample selection model,

which is also referred to as Tobit type II model, is estimated to control for selection

bias. The model is speci�ed with two equations: the �rst one explains the propensity

to introduce a product innovation. Given that a �rm has introduced a new product,

the second equation explains the innovation performance in terms of sales with these

product innovations.

In the �rst stage I investigate the determinants that lead to product innovations.

Firms have to decide to invest in innovation and have to be successful in accom-

plishing the innovation process to introduce a new or signi�cantly improved product.

Following the literature of a �rm's propensity to launch a product innovation (e.g.

Crépon et al., 1998; Klingebiel and Rammer, 2014), the following explanatory vari-

ables are included: �rm size, lagged level of �rm productivity, �rm age, a �rm's

absorptive capability (measured by its lagged patent stock and the share of high

skilled labour), the market environment (captured by the assessment whether its

products are quickly outdated and whether the �rm serves international markets),

and whether the �rm belongs to a group. Product innovations might be caused by

brands (Crass, 2014). To mitigate potential endogeneity problems, I include the

three-year lagged trademark indicator in the selection regression.

The speci�cation of the selection equation should include a so-called exclusion re-

striction, so that the identi�cation of the model is not based solely upon the nonlin-

earity in the functional form (Cameron and Trivedi, 2009). A variable which serves

as exclusion restriction provides an independent source of variation in the probabil-

ity to introduce innovations and does not a�ect innovation performance directly. A

�rm's market share and the degree of a �rm's product diversity meet these require-

ments. The larger a �rm's market share, the more likely it is that a �rm introduces

a new product while the market share does not a�ect the absolute amount of inno-

vative sales. Indeed, when we additionally include market share in the second stage,

we do not �nd a signi�cant impact though this is not a formal test of the validity as

exclusion restriction. Likewise, I expect the degree of product diversity to have an

impact on the propensity to introduce a product innovation, since a more diverse

�rm has more �chances� to improve its products and services. Product diversity has,

however, no impact on the economic success of product innovations (Crépon et al.,
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1998). This quali�es product diversity to serve as exclusion restriction as well.

In the second stage, the factors in�uencing the innovation performance of a �rm's

product innovations are investigated. As the main variables of interest I add a

dummy variable, which indicates the use of a brand when pacing a product innova-

tion onto the market. The use of a brand is in the next step distinguished by two

dummy variables, which indicate the introduction of a �rm's product innovations

under an established brand and under a new brand. Innovative success might not

only be a�ected by the use of brands but also by marketing e�orts. Even without

brand usage �rms can spend on marketing activities. However, �rms might be more

dedicated to marketing activities if they use brands. In order to separate the e�ect

of branding from marketing expenditures, I additionally include marketing intensity.

A �rm's innovation activities include its innovation intensity, a dummy variable in-

dicating that the �rm conducts R&D on a continuous basis, that the �rm could

potentially acquire external knowledge through the outsourcing of R%D or R&D

cooperation. If a �rm introduces a process innovation, innovation expenditures are

attributed to a certain extent to process innovations. This is why a dummy variable

controls for the introduction of process innovations.

The model includes also the explanatory variables from the �rst stage, with the

exception of a �rm's degree of product diversity and its market share (which serve

as exclusion restriction) and the dummy variable, indicating that the �rm has at

least one registered trademark in 2007.

4.1 Impact of Brand Use on Innovation

Table 3 presents the full maximum likelihood estimates of the above described Heck-

man model. Since this study makes use of cross sectional data, the results should be

interpreted as associations rather than causal e�ects. The speci�cation is gradually

enriched by including marketing and brand use. Columns (1), (3), (5), (7) present

results on the total amount of innovative sales for the second stage of the estimation

procedure. Columns (2), (4), (6), (8) report the corresponding �rst stage results of

the selection equation.

Column (1) and (2) present the estimates of the basic speci�cation using common

innovation related variables but without including any brand or marketing related

ones. The results of the selection equation, presented in Column (2), con�rm prior

�ndings from the literature. The propensity to introduce a product innovation

increases with �rm size, a �rm's technological capabilities, captured through its

patent stock and the proportion of high skilled labour. Furthermore, results show

that older �rms are less likely to introduce innovations than younger ones and the
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Table 3: The Propensity to Innovate and Determinants of Innovation Performance

(1) (2) (3) (4) (5) (6) (7) (8)
Sales yes/no Sales yes/no Sales yes/no Sales yes/no

Firm Size (ln # empl.) 0.940*** 0.067*** 0.929*** 0.050** 0.929*** 0.050** 0.932*** 0.050**
(0.029) (0.020) (0.029) (0.020) (0.029) (0.020) (0.029) (0.020)

Productivity (L2) 0.488*** �0.002 0.471*** �0.013 0.470*** �0.013 0.469*** �0.013
(0.052) (0.039) (0.051) (0.039) (0.051) (0.039) (0.051) (0.039)

Marketing Intensity 30.358*** 29.387*** 39.941***
(5.532) (5.522) (9.603)

Brand Use 0.241***
(0.070)

Established Brand (D) 0.346*** 0.380***
(0.075) (0.079)

Est. Brand x Market. �16.236
(11.517)

New Brand (D) 0.011 0.001
(0.095) (0.105)

New Brand x Market. 1.964
(16.905)

Trademark (D, L3) 0.238*** 0.238*** 0.238***
(0.056) (0.056) (0.056)

Innovation Intensity 4.933*** 3.661*** 3.513*** 3.670***
(1.344) (1.338) (1.334) (1.347)

High Skilled Labour 0.006*** 0.009*** 0.005*** 0.008*** 0.005*** 0.008*** 0.005*** 0.008***
(0.002) (0.001) (0.002) (0.001) (0.002) (0.001) (0.002) (0.001)

Process Innovation (D) 0.178*** 0.176*** 0.173*** 0.176***
(0.066) (0.065) (0.064) (0.064)

Patent Stock (ln, L1) 0.089** 0.178*** 0.072* 0.174*** 0.067* 0.174*** 0.066* 0.174***
(0.040) (0.042) (0.039) (0.042) (0.039) (0.042) (0.039) (0.042)

Continuous R&D (D) 0.096 0.106 0.111 0.105
(0.076) (0.075) (0.075) (0.075)

External R&D (D) 0.045 0.032 0.028 0.028
(0.076) (0.075) (0.075) (0.075)

Cooperation (D) �0.008 �0.012 �0.004 �0.000
(0.075) (0.074) (0.074) (0.074)

Exporter (D) 0.301*** 0.453*** 0.250*** 0.427*** 0.252*** 0.427*** 0.250*** 0.427***
(0.093) (0.055) (0.092) (0.055) (0.091) (0.055) (0.091) (0.055)

Firm Age �0.140*** �0.135*** �0.136*** �0.142*** �0.136*** �0.142*** �0.135*** �0.142***
(0.043) (0.030) (0.042) (0.030) (0.042) (0.030) (0.042) (0.030)

Quickly Outdated 0.592 0.977** 0.399 0.926** 0.341 0.925** 0.393 0.925**
(0.569) (0.422) (0.560) (0.422) (0.559) (0.422) (0.560) (0.422)

Group (D) 0.196** �0.045 0.156** �0.049 0.154** �0.049 0.149* �0.049
(0.080) (0.058) (0.079) (0.058) (0.078) (0.058) (0.078) (0.058)

East Germany (D) �0.164** 0.028 �0.129* 0.041 �0.125* 0.041 �0.121* 0.041
(0.072) (0.050) (0.071) (0.051) (0.071) (0.051) (0.071) (0.051)

Diversity (ln) 0.179*** 0.174*** 0.174*** 0.174***
(0.053) (0.053) (0.053) (0.053)

Market Share (ln, L2) 0.026*** 0.024*** 0.024*** 0.024***
(0.006) (0.006) (0.006) (0.006)

W_Industry 0.000 0.000 0.000 0.000
Lambda 0.126 0.129 0.124 0.129
Chi2 (LR test ρ=0) 2587.762 2705.537 2733.620 2739.943
P-Value (ρ = 0) 0.000 0.000 0.000 0.000
No. of Innovators 1,461 1,461 1,461 1,461
Observations 3,933 3,933 3,933 3,933

Notes: The regression additionally includes a dummy variable indicating patent stock is zero. (D) denotes
dummy variables. (L1) denotes one, (L2) two, and (L3) three year lagged variables, which refer to the year
2009, 2008, and 2007.

Source: ZEW: Mannheim Innovation Panel, survey 2011.
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more diverse the product portfolio of a �rm, the more likely is the introduction of

a product innovation. Firms with a larger market share innovate more and �rms

operating in an industry with quickly outdated products and services are also more

likely to introduce product innovations. The di�erences in the propensity to innovate

are also jointly signi�cant across industries.

Given that the �rm has introduced a product innovation, the commercial success

with these innovations is investigated in the second stage. Column (1) of Table 3

shows the result for innovative sales. Not surprisingly, it turns out that larger as

well as more productive �rms are associated with higher innovation performance.

With respect to the control variables, the results show, as could be expected, that

the higher the innovation intensity, the higher a �rm's innovation performance in

terms of innovative sales. The same is true for the share of high skilled labour,

which captures another important input factor for a �rm's innovation activities.

The introduction of a process innovation adds to the innovation performance and

the patent stock shows also signi�cantly positive e�ects. Surprisingly, the fact that

a �rm conducts R&D on a continuous basis or acquires external knowledge through

external R&D or R&D cooperation show no signi�cant impact. These indicators

might have an in�uence in the earlier stage of the research and development pro-

cess, but not in the commercialisation of product innovations. Firms that operate

in foreign markets achieve higher sales with innovations, while �rms that operate

in markets where products and services are quickly outdated do not yield higher

innovation success.

The results of main interest concern a �rm's choice to introduce innovations under

brand names onto the market. The speci�cation presented in Column (3) includes

additionally brand use as well as marketing intensity. The results show that the use

of a brand has a highly signi�cant impact on innovation performance. The market

introduction of a product innovation is associated with about 24% higher sales if

the �rm uses a brand. Marketing intensity improves also the commercial success

with product innovations. The highly signi�cant coe�cient of marketing inten-

sity is furthermore several times higher than the coe�cient for innovation intensity.

Considering marketing and brand use leads to considerably smaller coe�cients of

innovation intensity, while the coe�cient of the patent stock is also smaller and

shows only slightly signi�cant e�ects.

Another striking result with respect to our research question is that the probability of

introducing a product innovation is associated with a �rm's brand strategy. Whether

a �rm pursues a brand strategy is captured through a dummy variable indicating

at least one registered trademark in 2007. Column (4) shows that �rms which have

invested in brand protection through trademark registrations in the past, are more
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likely to introduce further product innovations in the future.

Brand use can be distinguished between the use of an established brand or the

use of a new brand to introduce product innovations onto the market. Column 5

presents the estimates of the speci�cation that makes this distinction. The market

introduction under an established brand shows a highly signi�cant impact on inno-

vation performance. This underlines the potential of an established brand to achieve

awareness, the perception of desirable overall quality, and favorable associations to

promote new products (Keller and Lehmann, 2006). An established brand is in

this respect an important asset that is associated with about 35% larger sales with

product innovations and constitutes an important competitive advantage.

Our results show on the contrary that product innovators that use a new brand for

market introduction do not outperform product innovators that do not use brands

for product innovation in the �rst three years after market introduction. Admittedly,

we do not know the exact year of market introduction within the three-year period.

Thus for some �rms we probably measure the e�ect within a shorter period after

market introduction. It is not surprising that the use of a new brand shows no

signi�cant association to innovation performance, since the impact from a brand

arises from its degree of awareness and favourable associations of the target audience

with the brand. The creation of brand awareness and positive associations takes time

and an immediate impact on innovation performance cannot be taken for granted.

One advantage of the use of established brands to introduce new products are lower

marketing costs. A new brand, on the contrary, has to be established in the mar-

ket, which might be associated with higher marketing costs. The speci�cation in

Column 7 thus includes additionally interaction terms between the use of an estab-

lished brand and marketing intensity as well as between the use of a new brand

and marketing intensity. Both interaction terms are not signi�cant. I prefer there-

fore the speci�cation presented in Column (5), which includes marketing intensity

and distinguishes between established and new brands, but does not consider any

interaction terms.

4.2 Impact of Brand Use by Degree of Innovation

Product innovations can be distinguished between those that are new-to-the-market

and those that are not. If a product innovation is not new-to-the-market, but new-

to-the-�rm, it is considered as an imitative product innovation. The impact of the

use of a brand on the performance of a product innovation might di�er between these

two categories of innovativeness. Columns (1), (3), (5) of Table 4 present results for

the second stage using total amount of innovative sales, sales with market novelties
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and sales with imitative products. Columns (2), (4), (6) report the corresponding

�rst stage results (selection equation).

The results of the selection equation are quite similar for all three models and con�rm

prior �ndings from the literature. The propensity to introduce a product innova-

tion, a market novelty or an imitative innovation increases with �rm size, a �rm's

technological capabilities, captured through its patent stock and the proportion of

high skilled labour. Furthermore, results show that older �rms are less likely to

introduce innovations than younger ones and the more diverse the product portfolio

of a �rm, the more likely is the introduction of a product innovation or imitative

innovation, but surprisingly not of market novelties. Firms with a larger market

share innovate more and �rms operating in an industry with quickly outdated prod-

ucts and services are also more likely to introduce product innovations and market

novelties. The di�erences in the propensity to innovate are also jointly signi�cant

across industries.

Table 4 shows in Column (3) the impact of brand use on the performance of market

novelties. Like for product innovations, the use of a new brand has no signi�cant

e�ect. However, in contrast to prior �ndings, established brands show no signi�cant

impact for market novelties anymore. This might be explained by the higher level of

uncertainty that market novelties have. It might also be the case that the reduced

sample (only about half of the product innovators introduce market novelties) is too

small, to obtain a signi�cant e�ect. Even if the reduced sample size increases stan-

dard errors, we also observe the coe�cient to be much smaller than in Column (1).

Thus, the results indicate that the reputation of a �rm's established brand is not

easily transferable to market novelties.

Turning to imitative innovations in Column (3), the use of a new brand has still no

signi�cant e�ect, but the use of an established brand has a highly signi�cant impact

on the market performance of imitative product innovations and is associated with

32% larger sales with imitative products.
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Table 4: The Propensity to Innovate and Determinants of Innovation Performance

Innovation Market Novelty Imitation
(1) (2) (3) (4) (5) (6)
Sales yes or no Sales yes or no Sales yes or no

2nd stage 1st stage 2nd stage 1st stage 2nd stage 1st stage

Firm Size (ln) 0.929*** 0.050** 0.755*** 0.035 0.966*** 0.061***
(0.029) (0.020) (0.064) (0.022) (0.032) (0.020)

Productivity (L2) 0.470*** �0.013 0.335*** 0.134** 0.412*** 0.004
(0.051) (0.039) (0.108) (0.053) (0.052) (0.039)

Marketing Intensity 29.387*** 32.033*** 26.874***
(5.522) (10.434) (5.978)

Established Brand (D) 0.346*** 0.148 0.327***
(0.075) (0.120) (0.082)

New Brand (D) 0.011 �0.200 �0.010
(0.095) (0.142) (0.107)

Trademark (D, L3) 0.238*** 0.184*** 0.159***
(0.056) (0.043) (0.056)

Innovation Intensity 3.513*** 6.233** 2.150
(1.334) (2.495) (1.398)

High Skilled Labour 0.005*** 0.008*** �0.009** 0.007*** 0.006*** 0.006***
(0.002) (0.001) (0.004) (0.001) (0.002) (0.001)

Process Innovation (D) 0.173*** 0.224** 0.082
(0.064) (0.109) (0.070)

Patent Stock (ln, L1) 0.067* 0.174*** �0.122 0.103*** 0.070* 0.125***
(0.039) (0.042) (0.089) (0.034) (0.042) (0.037)

Continuous R&D (D) 0.111 �0.029 0.058
(0.075) (0.123) (0.083)

External R&D (D) 0.028 �0.033 0.091
(0.075) (0.122) (0.082)

Cooperation (D) �0.004 0.093 �0.159**
(0.074) (0.123) (0.080)

Exporter (D) 0.252*** 0.427*** �0.910*** 0.476*** 0.318*** 0.333***
(0.091) (0.055) (0.199) (0.065) (0.098) (0.056)

Firm Age �0.136*** �0.142*** 0.069 �0.125*** �0.097** �0.122***
(0.042) (0.030) (0.098) (0.034) (0.047) (0.030)

Quickly Outdated 0.341 0.925** �2.174 1.315*** 0.570 0.647
(0.559) (0.422) (1.344) (0.483) (0.596) (0.420)

Group (D) 0.154** �0.049 �0.101 0.051 0.225*** �0.066
(0.078) (0.058) (0.182) (0.064) (0.087) (0.058)

East Germany (D) �0.125* 0.041 �0.091 �0.039 �0.099 0.112**
(0.071) (0.051) (0.166) (0.058) (0.078) (0.051)

Diversity (ln) 0.174*** �0.038 0.217***
(0.053) (0.044) (0.052)

Market Share (ln, L2) 0.024*** 0.022*** 0.018***
(0.006) (0.005) (0.006)

W_Industry (p-value) 0.000 0.000 0.000
Lambda 0.124 �2.473 0.259
Chi2 (LR test for ρ = 0) 2733.620 426.150 2420.577
P-Value (ρ = 0) 0.000 0.000 0.000
No. of Innovators 1,461 715 1,246
Observations 3,933 3,933 3,933

Notes: The regression additionally includes a dummy variable indicating patent stock is zero. (D)
denotes dummy variables. (L2) denotes two, and (L3) three year lagged variables.

Source: ZEW: Mannheim Innovation Panel, survey 2011.



4 EMPIRICAL STRATEGY AND RESULTS 20

4.3 Impact of Brand Use by Firm Size

The impact of brands might di�er between smaller and larger �rms. Larger �rms

might be able to establish a brand in the market more easily because of greater

�nancial resources and better distribution channels. In order to see whether size

matters for the impact of brand use, the sample is split at the median number of

employees (31 employees) to investigate di�erences between smaller and larger �rms.

The split sample analysis shows that the estimates for the impact of brands on the

performance of product innovations as well as on the performance with imitative

products do not di�er much between smaller and larger �rms (see Table 9 in the

Appendix). The use of an established brand is always associated with about 34%

to 39% larger sales.

The di�erences are more striking for the performance with market novelties (see

Table 5). The introduction of a market novelty under an established brand has no

signi�cant impact in the full sample, as well as in the sub-sample of larger �rms, but

has a signi�cantly positive impact for the sample of smaller �rms. As mentioned, one

might expect the e�ect of established brands on the success of market novelties to be

larger for large �rms. However, and most strikingly, we �nd no impact of established

brand on innovation success with new-to-market product for large �rms. It is only

in smaller �rms, where we �nd a positive relationship. Smaller �rms achieve with

respect to these results about 39% larger sales with market novelties, provided that

the market novelty is introduced under an established brand.

Furthermore, the introduction under a new brand is signi�cantly negatively asso-

ciated with the performance of market novelties for smaller �rms. A smaller �rm

achieves about 53% less sales with market novelties. This points to the fact that

the creation of a brand takes time and shows that at least in the short-run negative

performance e�ects are possible.

Another interesting �nding is that marketing activities signi�cantly enhance perfor-

mance only for larger �rms. Innovation intensity and skilled labour associated with

signi�cantly higher sales with market novelties in the sample of larger but not in

that of smaller �rms.
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Table 5: Split Sample: Di�erences Between Small and Larger Firms

Market Novelty
< Median Size ≥ Median Size
Sales yes or no Sales yes or no

2nd stage 1st stage 2nd stage 1st stage

Firm Size (ln # of employees) 0.623*** 0.155** 0.780*** 0.039
(0.178) (0.078) (0.091) (0.038)

Productivity (L2) 3.238*** �0.053 0.286*** 0.046
(0.487) (0.143) (0.084) (0.048)

Marketing Intensity 18.825 21.674**
(18.525) (10.361)

Established Brand (D) 0.394** 0.029
(0.197) (0.187)

New Brand (D) �0.533** �0.193
(0.248) (0.206)

Trademark (D, L3) 0.348*** 0.229***
(0.104) (0.079)

Innovation Intensity 0.635 6.507*
(2.235) (3.722)

High Skilled Labour �0.006 0.006*** 0.021*** 0.008***
(0.004) (0.002) (0.006) (0.002)

Process Innovation (D) 0.052 0.163
(0.172) (0.177)

Patent Stock (ln, L1) 0.247 �0.113 0.078 0.167***
(0.218) (0.138) (0.101) (0.040)

Continuous R&D (D) �0.059 0.093
(0.202) (0.210)

External R&D (D) �0.095 0.058
(0.202) (0.191)

Cooperation (D) 0.173 �0.209
(0.189) (0.200)

Exporter (D) �0.303 0.453*** �0.076 0.424***
(0.259) (0.093) (0.360) (0.102)

Firm Age �0.182 �0.244*** �0.091 �0.088*
(0.147) (0.059) (0.114) (0.046)

Quickly Outdated �1.102 2.674*** 0.458 0.215
(1.588) (0.742) (1.620) (0.704)

Group (D) �0.455* 0.119 �0.055 0.001
(0.252) (0.124) (0.196) (0.080)

East Germany (D) �0.167 �0.029 �0.066 �0.046
(0.179) (0.085) (0.220) (0.088)

Diversity (ln) 0.049 0.013
(0.105) (0.077)

Market Share (ln, L2) 0.046*** 0.043***
(0.010) (0.011)

W_Industry (p-value) 0.000 0.000
Lambda �0.607 �0.249
Chi2 (LR test for ρ = 0) 122.569 226.904
P-Value (ρ = 0) 0.000 0.000
No. of Innovators 622 839
Observations 1,955 1,978

Notes: The regression additionally includes a dummy variable indicating patent
stock is zero. (D) denotes dummy variables. (L2) denotes two, and (L3) three
year lagged variables. Source: ZEW: Mannheim Innovation Panel, survey 2011.
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4.4 Robustness Check

Innovation performance is measured in 'raw values', that is, as sales with product

innovations in millions of Euros. The same �gure expressed as intensity, namely as

share on total sales, is a widely used alternative measure for innovation performance

(Crépon et al., 1998; Mairesse and Mohnen, 2002). Using the share of sales with

innovations as dependent variable yields results which are properly comparable. The

model speci�cation is exactly identical to the base line model to ensure compara-

bility. The introduction of an innovation under a new brand is again not correlated

with innovation performance. An established brand, however, has a highly signi�-

cant impact on the performance with product innovations, imitative innovations, as

well as market novelties. The signi�cant e�ect on market novelties is the most im-

portant di�erence to the base model. Table 10 in the Appendix provides the results

in full detail.

5 Concluding Remarks

A �rm has to decide whether it uses brand names to introduce its product inno-

vations into the market place. Branded product innovations have the potential to

achieve a higher level of awareness among the target audience, might pro�t from the

reputation of the brand, and allow a �rm to better appropriate the returns from its

innovations (Aaker, 2007).

This study makes use of the German contribution to the Community Innovation

Survey (CIS) to provide empirical evidence on the impact of brands on innovation

performance. The 2011 survey wave provides a direct link between the introduction

of a �rm's product innovations and its use of a new or an established brand. This

direct link could not be made through the match of trademark register data, since a

�rm might use an established but not trademark protected brand or it might have

trademark protected brands but decides not to use them for the market introduction

of the particular product innovation. The descriptive analysis shows that about

38% of product innovating �rms introduce new products under a brand. About

26.5% of the �rms rely on already established brands, while 14% introduce product

innovations under a new brand name.

The question is whether �rms are more successful with product innovations if they

decide to use brands. The results suggest that branded product innovations are

more successful in terms of sales with these new products. The use of an established

brand is associated to remarkable 35% higher sales with product innovations. The

market introduction of a product innovation under a new brand shows no signi�cant
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e�ect. The empirical results could be driven by the unobservable quality of the �rm's

innovation, so that this can not be interpreted as causal e�ects.

Smaller and larger �rms di�er with respect to the impact of brands on the perfor-

mance of market novelties. The sub-sample of smaller �rms shows a signi�cantly

positive e�ect of the use of established brands. The use of an established brand by

smaller �rms is associated with about 30% larger sales with market novelties. The

introduction of a market novelty by smaller �rms under a new brand is however

associated with signi�cantly reduced sales of about 53%.

It takes time to built a new brand. The empirical evidence provided by Crass

et al. (2014) shows a positive impact of brands on overall �rm performance after

about four years. A positive impact of the introduction of product innovations

under a new brand on innovation performance might also take time. The innovation

performance is de�ned as a �rm's sales with innovations that have been introduced

into the market during the three year period 2008 to 2010. Innovation performance

is directly linked to a �rm's product innovation, but it captures only the immediate

success. Whether product innovations are also successful in the long-run is not

observable. Future research should investigate the long-run impact of the use of

new and established brands on innovation performance.
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6 Appendix

6.A De�nition of Variables

Table 6: De�nitions of Main Variables

Variable De�nition

Product Innovation (D) Dummy variable taking value 1, if �rm introduced a product innova-
tion during the period from 2008 to 2010.

Sales with Product Innova-
tions

Sales with product innovations; computed as share of sales with prod-
uct innovations x sales in million Euros.

Sales Share Innovations Share of sales with product innovations in 2010.

Market Novelty (D) Dummy variable taking value 1, if �rm introduced a new-to-the mar-
ket innovation that a �rm has introduced into the market prior to any
competitor (�market novelty�) during the period from 2008 to 2010.

Sales Share Market Novelties
(%)

Share of sales with market novelties in 2010.

Sales Market Novelties Sales with market novelties; computed as share of sales with market
novelties x sales in million Euros.

Imitation Product (D) Dummy variable taking value 1, if �rm introduced an imitative prod-
uct innovation during the period from 2008 to 2010.

Sales Share Imitative Innova-
tions (%)

Share of sales with imitative innovations; computed as the di�erence
between the share of sales with product innovations and the share of
sales with market novelties.

Sales Imitative Innovations Sales with imitative innovations in 2010; computed as share of sales
with imitative innovations x sales in million Euros.

Marketing Intensity Marketing expenditures per employee. Includes all internal and ex-
ternal expenditures for advertisement, reputation building, for the
conceptual design of marketing strategies, market and costumer re-
search, and the installation of new distribution channels. Pure selling
costs are not considered as marketing expenditures.

Established Brand (D) Dummy variable taking value 1, if �rm uses an established brand to
introduce a product innovation into the market.

New Brand (D) Dummy variable taking value 1, if �rm uses a new brand to introduce
a product innovation into the market.

Trademark (D, L3) Dummy variable indicating �rm has at least one registered trademark
in 2007.
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Table 7: Variable De�nitions (continued)

Variable De�nition

Innovation Intensity Innovation expenditures per employee. Includes all internal R&D and
external R&D (R&D contracted out to third parties), expenses for de-
sign, licenses and other external knowledge, market introduction, train-
ing and product preparation related to innovation.

High Skilled Labour Proportion of employees holding an university degree.

Process Innovation (D) Dummy variable taking value 1, if �rm introduced a process innovation
during the previous three years.

Patent Stock (ln, L1) The log of the lagged stock of patents is built up using the perpetual
inventory method with a constant depreciation rate of 15%.

Patent Stock: zero Dummy variable indicating �rm has no patents.

Continuous R&D (D) Dummy variable taking value 1, if �rm reports to have continuous in-
ternal R&D activities during 2008-2010.

External R&D (D) Dummy variable indicating �rm has contracted out R&D activities to
third parties.

Cooperation (D) Dummy variable taking value 1, if �rm reports to have innova-
tion/research alliances.

Diversity (ln) The inverse of the share on total sales of the most important product
in logs.

Market Share (ln, L2) Market share with the most important product in 2008 in logs.

Firm Size Log of the number of employees in 2010.

Productivity (L2) Labour productivity: Sales per employee in 2008.

Exporter (D) Dummy variable taking value 1, if �rm reports a positive export value.

Firm Age Log of the number of years since the enterprise was founded.

Quickly Outdated Industry average of the dummy variable taking value 1, if �rm reports
its products to be quickly outdated.

Group (D) Dummy variable taking value 1, if �rm reports to be part of an enter-
prise group.

East Germany (D) Dummy variable taking value 1, if �rm is located in East Germany.
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6.B Descriptive Statistics

Table 8: Descriptive Statistics of Main Variables

Mean SD Min Max

Product Innovation (D) 0.371 0.483 0.00 1.00

Sales Share Innovations (%) 9.992 20.182 0.00 100.00

Sales with Product Innovations 6.406 77.495 0.00 2430.00

Market Novelty (D) 0.182 0.386 0.00 1.00

Sales Share Market Novelties (%) 2.810 10.195 0.00 100.00

Sales with Market Novelties 1.400 14.242 0.00 453.81

Imitation Product (D) 0.317 0.465 0.00 1.00

Sales Share Imitative Innovations (%) 7.182 16.529 0.00 100.00

Sales with Product Imitations 5.006 70.132 0.00 2255.80

Innovation Intensity 0.005 0.024 0.00 1.06

High Skilled Labour (%) 18.344 23.587 0.00 100.00

Process Innovation (D) 0.286 0.452 0.00 1.00

Patent Stock (ln, L1) 0.002 0.632 �4.55 8.04

Patent Stock: zero 0.883 0.322 0.00 1.00

Continuous R&D (D) 0.213 0.410 0.00 1.00

External R&D (D) 0.149 0.356 0.00 1.00

Cooperation (D) 0.213 0.410 0.00 1.00

Marketing Intensity 0.001 0.004 0.00 0.13

Established Brand (D) 0.099 0.299 0.00 1.00

New Brand (D) 0.052 0.221 0.00 1.00

Trademark (D, L3) 0.287 0.452 0.00 1.00

Diversity (ln) �4.187 0.438 �4.61 0.22

Missing: Diversity 0.068 0.251 0.00 1.00

Market Share (ln, L2) �0.746 4.331 �6.91 4.61

Missing: Market Share (ln, L2) 0.209 0.407 0.00 1.00

Firm Size (ln # of employees) 3.676 1.460 1.61 10.67

Productivity (L2) 0.203 0.555 0.00 22.74

Exporter (D) 0.456 0.498 0.00 1.00

Firm Age 3.146 0.843 0.69 6.19

Quickly Outdated 0.061 0.080 0.00 0.67

Group (D) 0.284 0.451 0.00 1.00

East Germany (D) 0.337 0.473 0.00 1.00

Notes: (D) denotes dummy variables. (L1), (L2), and (L3) denote one, two, and

three year lagged variables which refer to the years 2009, 2008, and 2007. All

Euro values are expressed in Million.

Source: ZEW: Mannheim Innovation Panel, survey 2011.
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Table 9: Split Sample: Di�erences between smaller and larger �rms

Innovation Imitation
< Median Size ≥ Median Size < Median Size ≥ Median Size
Sales yes/no Sales yes/no Sales yes/no Sales yes/no

Firm Size (ln # empl.) 0.815*** 0.213*** 1.048*** 0.052 0.953*** 0.202*** 1.086*** 0.078**
(0.096) (0.065) (0.049) (0.035) (0.118) (0.065) (0.058) (0.034)

Productivity (L2) 2.289*** �0.137 0.389*** 0.002 2.004*** �0.151 0.356*** 0.020
(0.223) (0.118) (0.056) (0.046) (0.255) (0.126) (0.061) (0.046)

Marketing intensity 19.183* 20.719*** 9.522 19.910***
(11.589) (6.550) (12.617) (7.082)

Established Brand (D) 0.392*** 0.348*** 0.363*** 0.336***
(0.107) (0.101) (0.120) (0.109)

New Brand (D) �0.057 0.034 �0.101 0.016
(0.153) (0.121) (0.183) (0.134)

Trademark (D, L3) 0.302*** 0.207*** 0.276*** 0.109
(0.096) (0.071) (0.095) (0.071)

Innovation intensity �0.278 8.681*** �1.980 7.858***
(1.540) (2.261) (1.727) (2.311)

High Skilled Labour 0.001 0.008*** 0.012*** 0.008*** 0.006** 0.006*** 0.009*** 0.005**
(0.002) (0.002) (0.003) (0.002) (0.003) (0.002) (0.003) (0.002)

Process Innovation (D) 0.220** 0.202** 0.192** 0.078
(0.086) (0.089) (0.095) (0.097)

Patent stock (ln) 0.102 �0.305** 0.079 0.233*** �0.011 �0.203 0.088 0.159***
(0.138) (0.145) (0.055) (0.045) (0.164) (0.134) (0.061) (0.040)

Continuous R&D (D) 0.271*** 0.030 0.196* 0.051
(0.103) (0.102) (0.115) (0.113)

External R&D (D) 0.115 0.006 0.081 0.123
(0.111) (0.096) (0.125) (0.105)

Cooperation (D) 0.023 �0.037 �0.152 �0.160
(0.101) (0.101) (0.111) (0.109)

Exporter (D) 0.028 0.520*** 0.489*** 0.293*** 0.286 0.455*** 0.518*** 0.163*
(0.149) (0.077) (0.154) (0.084) (0.189) (0.078) (0.157) (0.085)

Firm age �0.171** �0.198*** �0.128** �0.100** �0.256*** �0.161*** �0.072 �0.088**
(0.072) (0.046) (0.057) (0.041) (0.086) (0.046) (0.064) (0.040)

Quickly Outdated 0.436 1.790*** 0.170 0.043 0.829 1.352** 0.747 �0.056
(0.758) (0.601) (0.860) (0.618) (0.863) (0.594) (0.952) (0.615)

Group (D) 0.175 0.036 0.080 �0.043 0.390** 0.001 0.067 �0.057
(0.133) (0.108) (0.101) (0.071) (0.157) (0.109) (0.115) (0.071)

East Germany (D) �0.198** �0.008 �0.030 0.062 �0.183* 0.076 0.025 0.129*
(0.090) (0.071) (0.108) (0.075) (0.107) (0.071) (0.123) (0.075)

Diversity (ln) 0.143* 0.188*** 0.174** 0.235***
(0.085) (0.069) (0.085) (0.069)

Market share (ln, L2) 0.024*** 0.025*** 0.018** 0.016*
(0.008) (0.009) (0.008) (0.009)

Size Class
W_Industry 0.000 0.000 0.000 0.000
Lambda �0.080 0.653 0.617 0.898
Chi2 (LR test ρ = 0) 372.725 1011.754 272.248 828.971
P-Value (ρ = 0) 0.000 0.000 0.000 0.000
No. of Innovators 622 839 622 839
Observations 1,955 1,978 1,955 1,978

Notes: The regression additionally includes a dummy variable indicating patent stock is zero. (D) denotes
dummy variables. (L2) denotes two, and(L3) three year lagged variables.

Source: ZEW: Mannheim Innovation Panel, survey 2011.
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6.C Innovation Performance: Robustness Check

Table 10: Innovation Success: Sales Share with Innovations

Innovation Market Novelty Imitation
Share yes or no Share yes or no Share yes or no

Firm Size (ln # of employees) �1.563** 0.056*** �1.575** 0.013 �0.303 0.057***
(0.646) (0.020) (0.628) (0.023) (0.743) (0.020)

Productivity (L2) 0.495 �0.017 0.567 0.033 0.252 �0.003
(1.084) (0.039) (0.875) (0.043) (1.159) (0.040)

Marketing intensity 81.422 61.060 44.330
(112.201) (95.398) (114.680)

Established Brand (D) 8.269*** 3.145** 6.860***
(1.492) (1.548) (1.527)

New Brand (D) 1.750 �0.551 0.254
(1.911) (1.740) (2.033)

Trademark (D, L3) 0.241*** 0.282*** 0.164***
(0.056) (0.062) (0.056)

Innovation intensity 97.783*** 34.360 44.469*
(27.105) (21.968) (26.689)

High Skilled Labour 0.186*** 0.008*** 0.125*** 0.007*** 0.164*** 0.006***
(0.041) (0.001) (0.041) (0.001) (0.044) (0.001)

Process Innovation (D) 3.763*** 1.622 2.574**
(1.255) (1.405) (1.268)

Patent stock (ln) 2.011** 0.170*** 1.487* 0.134*** 1.998** 0.129***
(0.879) (0.041) (0.843) (0.036) (1.003) (0.037)

Continuous R&D (D) 2.789* 1.059 1.069
(1.460) (1.652) (1.497)

External R&D (D) �0.742 �0.358 �0.142
(1.478) (1.574) (1.512)

Cooperation (D) 1.017 3.110** �2.296
(1.453) (1.569) (1.463)

Exporter (D) 5.224** 0.424*** 2.505 0.444*** 6.260** 0.330***
(2.329) (0.055) (2.442) (0.067) (2.495) (0.056)

Firm age �6.028*** �0.140*** �5.418*** �0.141*** �4.703*** �0.119***
(0.931) (0.030) (1.006) (0.035) (1.046) (0.030)

Quickly Outdated 21.810* 0.863** �0.196 1.450*** 21.295 0.644
(11.991) (0.420) (12.996) (0.498) (13.013) (0.419)

Group (D) �1.036 �0.053 �3.032* 0.010 0.262 �0.063
(1.655) (0.058) (1.726) (0.066) (1.860) (0.058)

East Germany (D) 1.941 0.043 �2.880* �0.024 3.980** 0.109**
(1.484) (0.050) (1.625) (0.060) (1.681) (0.051)

Diversity (ln) 0.173*** 0.027 0.204***
(0.053) (0.062) (0.052)

Market share (ln, L2) 0.023*** 0.043*** 0.017***
(0.006) (0.007) (0.006)

W_Industry 0.000 0.000 0.000
Lambda 18.216 8.504 25.719
Chi2 (LR test for ρ = 0) 258.232 139.145 124.711
P-Value (ρ = 0) 0.000 0.000 0.000
No. of Innovators 1,478 716 1,246
Observations 3,950 3,950 3,950

Notes: The regression additionally includes a dummy variables indicating patent stock is zero.
Source: ZEW: Mannheim Innovation Panel, survey 2011.
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