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Abstract

The report focuses on résumé-based screening strategies for the recruitment of highly
qualified research and development (R&D) workers (critical R&D workers) in high-tech
firms. We investigate which kinds of professional background, job-related experience,
motivations, specific skills, and previous inventive activity make a candidate attractive for
firms specializing in clean technology or mechanical elements. The report is based on a
combination of survey and experimental data collected from 194 HR decision makers in
German high-tech firms and from 89 technology experts in the clean technology and
mechanical elements fields. A mixed logit model is used to analyse hiring preferences
because this model allows us to deal with repeated choices. We find that HR decision makers
prefer candidates with technology-specific patenting experience, an engineering background,
analytical thinking skills, and a strong desire to develop path-breaking technologies.
Furthermore, no one-size-fits-all candidate exists that is equally preferred in both technology
fields. HR decision makers in mechanical element firms prefer specialists to generalists,
whereas those in clean technology attach special importance to a candidate’s orientation
towards environmental concerns and sustainability.
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1 Introduction

The evaluation of résumés, also known as candidate screening, is conducted prior to job
interviews in almost every recruiting process. Résumés are a convenient and cost effective
means to assess education, work experience, and specific skills as well as extracurricular
activities (Dipboye et al., 1984; Knouse, 1994; Cole et al., 2003, 2005, 2007, 2009).

In this report, we investigate the hiring preferences of decision makers in human resource
(HR) management (HR decision makers) during pre-interview screening processes for
research and development (R&D) workers in high-tech firms in Germany. We use the term
“HR decision makers” because small and medium sized firms do not necessarily have a
separate HR department dealing with personnel selection. In these firms, the managing
director or other members of the management board are in charge of HR.

The present report provides information about which kinds of professional background, job-
related experience, career motivations, specific skills, and previous inventive activity HR
decision makers in high-tech firms value most when selecting new R&D workers. Our focus
is on highly qualified R&D employees who play an important role in the development of
path-breaking new technologies. We describe the potential hires as R&D experts who have a
key role in the invention process, but whose primary focus is technology development and not
management; key inventors rather than project leaders. Building on the seminal work of
Roberts and Fusfeld (1981), we call these R&D workers “critical R&D workers”.

HR decision makers do not necessarily dispense with the in-depth technological background
necessary for these hiring decisions. Consequently, it is common practice to involve
technology specialists in the screening and selection procedures. Therefore, we also
investigate peer ratings of R&D workers and compare them to the ratings of HR decision
makers.

We propose that required qualifications vary between technology fields because, for example
in emerging technology fields, such as clean technology (CT), skills like divergent thinking or
a positive risk attitude may be more relevant than in more established traditional technology
fields, such as mechanical elements (ME). Similarly, technology development in CT usually
demands expertise from different fields. For instance, solar energy requires chemistry and
electrical engineering. In contrast, ME focuses on the development of basic machine
elements, such as clutches, brakes, bearings, springs, valves, or taps. Hence, we expect
generalist knowledge to be particularly valued in CT, and specialized engineering knowledge
to be valued more in ME.

Our empirical analysis is based on a web-administered conjoint experiment that realistically
mimics the résumé evaluation stage in employee recruiting. We surveyed 194 HR decision
makers in German high-tech firms active in CT and/or ME as well as 89 technology experts in
these technology fields and asked them to evaluate résumés of fictitious candidates for a job
vacancy in their R&D department.

In brief, this report has the following goals:

- providing background information about the survey and the choice-based experiment,
including details of sampling issues, the design of the experiment and additional
survey modules, data collection, and data processing,

- describing who takes HR decisions for R&D vacancies in high-tech firms in Germany
(experience, HR skills, analytical skills, values, and orientations),

- assessing the hiring preferences of HR decision makers in CT and ME based on an
econometric model, and



- providing an overview of other indicators available from the additional survey
modules.

Please note that this report intends to inform the reader about the basic results of our project.
It focuses on technical and data aspects and will be used as the basis for further publications
and discussion papers.

The remainder of the report is structured as follows. Section 2 describes the research design
and the research methods used. Section 3 provides descriptive statistics. In Section 4, the
empirical model is presented and Section 5 concludes.

2 Research design

We want to identify the human capital components HR decision makers value most when
taking hiring decisions for critical positions in R&D projects related to either ME or CT.
Therefore, we conduct choice-based conjoint experiments (Green and Srinivasan, 1990).
Survey participants repeatedly choose the best among multiple fictitious candidate profiles.
The respondents’ preference for each candidate characteristic is then determined indirectly by
estimating its impact on the probability that the presented candidate is chosen, instead of
letting respondents directly assess the importance of each human capital component. These
discrete choice experiments realistically mirror decision making in hiring and selection in the
real world (Fischer and Henkel, 2013, p. 329).

In this section, we first describe the data source and sample of the conjoint experiment (2.1),
we then illustrate how we constructed the fictitious candidate profiles (2.2) and set up the
experiment (2.3). Subsections 2.4 and 2.5 provide information on additional survey modules
and the fielding of the survey®.

2.1 Data source and sample

The data for this report were collected through a self-administered survey of German HR
decision makers and technology experts employed by firms active in CT or ME.

Firms involved in the development of new technologies in these fields were identified from
patents filed with the European Patent Office (EPO). We extracted all patent applications
between 2005 and 2008 from the EPO Worldwide Patent Statistical (PATSTAT) database as
of April 2012. We restricted the sample to applicant firms located in Germany. To identify
firms with patents in ME, the ISI-OST-INPI classification was used (Schmoch, 2008). To
identify CT patents we used information from PATSTAT. The database contains an identifier
for CT patents (Veefkind, 2012; Espacenet, 2012). Additionally, we received a list of CT
patents from the OECD based on the taxonomy developed by the Environment Directorate of
the OECD (ENV-TECH)>.

Patents classified as CT protect technologies or applications for mitigation or adaption against
climate change. We focus on three subfields of CT: clean energy, clean transportation, and
clean building.

- Clean energy. Technologies for reducing greenhouse gas emissions in energy
generation, transmission, or distribution (e.g., related to renewable energy sources
such as wind or solar power, combustion technologies with mitigation potential, or
technologies for the production of fuel of non-fossil origin).

! Note that the estimation method for determining respondents’ preferences is presented in Section 4.1.
2 See http://www.oecd.org/env/consumption-innovation/ENV-
tech%20search%?20strategies%20for%200ECDstat%20%282013%29.pdf, accessed on July 24, 2014.
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- Clean transportation. Climate change mitigation technologies for transportation
(e.g., electric cars, transportation technologies for goods and passengers via road,
railways, and waterways with the potential to reduce greenhouse gas emissions, and
enabling technologies).

- Clean building. Climate change mitigation technologies that are focused on
buildings, including housing and appliances or end-user applications (e.g., energy-
efficient heating or lightning technologies, thermal insulation of buildings, efficient
home appliances, integration of renewable energy sources in buildings, and
reduction of energy use based on ICT or power management tools)

A detailed description of the classification procedure and the search routines used is provided
in Frosch et al. (2014a). For this report, we exclude patents filed by individual inventors, non-
German firms, and organizations other than private firms (e.g., universities, private research
organizations, or hospitals).

Overall, the search returned 2287 firms, of which 1357 firms had at least one patent in ME,
764 firms had at least one patent in CT, and 166 firms had patents in both fields. Applicants
active in both fields were assigned to the technology in which they had filed more patents.
Firms with an equal number of patents in CT and ME were assigned to CT2. Our final sample
contained 1428 firms active in ME and 859 firms active in CT.

Because CT is still an emerging technology field compared with ME, identifying firms based
on patents might overlook firms with technologies in a very early development stage (not yet
patented) or start-ups. Therefore, we supplemented our CT firm sample with non-patenting
firms that do R&D in clean energy, clean building, and clean transportation. In the first step,
potential firms were identified based on business registers and exhibition catalogues. To
obtain a homogeneous sample of CT firms, only business registers and exhibition catalogues
were used that were related to our three technological subfields: clean energy, clean building,
and clean transportation. The initial search resulted in 5729 firms (first step). A detailed web
search resulted in addresses of 952 firms that are located in Germany, that actively conduct
R&D in CT, but did not have any patents (second step). These additional CT firms are
approximately equally distributed across the three subfields (Table 1).

Table 1: Results of manual address research for non-patenting firms.

Number of firms Total Clean Clean Clean
Energy  Building Transportation
all (first step of research procedure) 5729 1897 1973 1859

relevant and still in existence (second step

of research procedure) 952 353 332 267

hit rate 17.4% 19.3% 17.9% 15.0%

To get access to technology experts, we took a random sample of 150 ME and 300 CT
inventors who filed at least one patent in their technology field between 2005 and 2008.
Details of the search procedure for inventors are described in Frosch et al. (2014a).

® This decision does not affect our results because none of the companies that filed the same number of patents in
both technology fields participated in the survey.



Table 2 summarizes the size of the samples containing technology-developing firms with and
without EP patents, and technology experts active in one of the two technology fields or both.

We mailed invitation letters to the HR decision makers of the technology firms inviting them
to participate in the survey. The name and the postal addresses of patenting firms and the
technology experts were obtained from the patent documents. The addresses of the non-
patenting firms were obtained via web searches. As we had the names and home addresses of
the technology experts, we personalized their invitation letters. The letters to the HR decision
makers were sent to the HR department in the firm.

The overall corrected* response rate was 7.7% for firms and 24.9% for technology experts.
The lower participation rate for firms may be because HR decision makers could not be
addressed personally and we sent the invitation letter to the firm rather than to the private
address of the respondents® (Anseel et al., 2010, pp. 342 and 347). However, the response rate
is within the expected range for surveys conducted with firms. Harhoff and Hoisl (2010)
surveyed managers from German SMEs. Although they were able to personalize the
invitation letter the response rate amounted did not exceed 13.5%.

Table 2: Sample sizes and number of responses by technology field.

Firms Sample Responses  Response  Corrected Partici-
size (N) rate [%0] response pation in
rate [%0] online
choice
experi-
ment
Total 3689 340 9.2% 9.6% 289
HR decision makers in 3239 243 7.5% 7.7% 194
technology firms, total
- ME, firms with EPO patents 1428 108 7.6% 7.8% 89
- CT, total 1811 135 7.5% 7.7% 105
- firms with EPO patents 859 62 7.2% 7.5% 49
- firms without EPO patents 952 73 7.5% 7.6% 56
technology experts, total 450 97 21.6% 24.9% 89
- ME 150 40 26.7% 29.9% 36
-CT 300 57 19.0% 22.4% 53

The majority of respondents completed the full online survey and showed high
conscientiousness with respect to their answers, which provides us with high quality data with
only a few missings. About 16% of respondents discontinued the online survey once they
were introduced to the experiment. A possible explanation for this behaviour is that reading
the instructions and taking part in the experiment would have demanded too much time and
effort. Indeed, the 289 respondents who completed the experiment invested a median time of
1 min and 8 seconds for each of the 10 choice tasks presented (i.e. 11 min and 10 s
altogether). Despite this considerable effort, most participants—if they did not drop out before—
completed all 10 choice tasks (mean number of choice tasks completed, 9.0; 87% of
respondents completed all 10 choice tasks).This provided us with 8520 evaluated candidate
profiles, of which 5850 of these valuations were from HR decision makers and 2670 from

4 To calculate corrected response rates, firms and inventors who could not be reached because of wrong addresses, firms that
had gone bankrupt or inventors who had passed away since filing the patent were excluded from the original sample (ME
firms: 41, CT firms with EPO patents: 37, CT firms without EPO patents: 13, ME inventors: 16, CT inventors: 45).

% In smaller firms without a separate HR department, documents addressed to the HR department are usually delivered to the
managing director or another member of the management board.
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