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More than half of innovative enterprises (52%) expect to run 
into difficulties filling vacant positions. This proportion is two 
fifths higher in businesses that innovate than in those that do 
not (37%). The main recruitment barrier is the general 
shortage of qualified workers, with both innovative and non-
innovative firms facing a lower number of applicants and high 
salary demands in equal measure (where the probability of 
occurrence is 80% in typical innovators and around 35% 
among non-innovators). 

The greater difficulties innovators face trying to fill job 
vacancies are also not attributable to the vacant position or 
company being less attractive. Rather, the skills required from 
applicants differ between innovators and non-innovators. 
Innovative businesses find that their requirements for mathe-
matical/statistical skills (+25%), social skills (+20%) and digital 
skills (+55% basic and +134% advanced skills) are more likely 
not to be met than other businesses. These high requirements 
are due to the fact that innovative enterprises use more 
modern technologies and have a more modern work and 
business organisation. The demands of their innovation 
processes also result in a higher need for the skills mentioned. 

Despite a broad range of targeted measures, small and 
medium-sized enterprises are unable to fully resolve the 
recruitment problems on their own. A variety of approaches 
are available for economic and educational policy to support 
enterprises. The general skills shortage can be mitigated by 
activating domestic labour force potential, empowering a 
higher number of young people to engage in vocational 
training, upskilling unskilled or semi-skilled unemployed 
people and stepping up efforts to promote continuing 
education and increase targeted skilled migration. 

Specific measures for addressing the needs of innovative 
businesses involve soft skills and digital skills as well as 
mathematical/statistical abilities. With respect to digital skills, 
one approach is to mitigate the shortage of IT skills, particu-
larly of university-trained IT specialists. To achieve this, more 
young people need to be motivated to study information 
technology and the dropout rate needs to be reduced. 
Improving digital skills across the broader workforce requires 
digital content to be more closely integrated into school, 
vocational and academic curricula. Another approach is to 
provide greater incentives for relevant continuing education 
activities. 

Mathematical/statistical abilities are key skills acquired 
primarily in school. In the recent past, Germany has been less 

successful in teaching these skills. Efforts should therefore be 
stepped up to improve the teaching of mathematical skills in 
schools. 

Last but not least, promoting the development of social skills is 
a starting point for economic and education policy. This is 
another area where school upbringing has a part to play. As 
different occupational profiles require different social skills, the 
way in which vocational training and academic education are 
designed is also important for imparting appropriate social 
skills. In the future, the necessary skills need to be taught as 
part of the curricula here as well. 

Innovation is the driver of economic growth and productivity 
development and accelerates structural change.1 In 
developed economies it is therefore regarded as a guarantor 
for safeguarding and increasing prosperity2 and forms the 
basis for the transformation to sustainable economic 
management and living. Innovation activity is therefore of 
major importance for economic and social development. 

One development of the past years is that the insufficient 
availability of skilled workers has increasingly become a 
bottleneck for businesses.3 Since it was launched in the year 
2017, the KfW-ifo Skilled Labour Barometer has recorded a 
significant worsening of the skills shortage situation. Under the 
current survey, 39% of the businesses interviewed reported 
that their business activity was disrupted by a shortage of 
skilled workers.4 The Cologne Institute of Economic Research 
determined that the skilled labour deficit, i.e. the number of 
open vacancies for which there are arithmetically no suitably 
qualified unemployed workers in the country, reached a new 
record high of 630,000 people in 2022.5 

The present study therefore asks to what extent difficulties 
filling vacancies are a problem for innovators, and what the 
causes are for these companies’ recruitment problems. 

More than half of innovative enterprises expect to run into 
difficulties filling vacant positions 
Difficulties in filling vacancies are a frequent problem for SMEs 
too and one that has worsened considerably in the past 
approx. ten years. Thus, the share of SMEs expecting to face 
problems filling vacancies in the next three years increased by 
nearly 50% between 2012 and 2022.6 
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Figure 1: Changes in the hiring situation over the years 

Share in per cent 

 
Sources: KfW SME Panel 2022, own calculation. 

That share rose from 35 to 52% (Figure 1) among innovative 
SMEs, which is two fifths higher than in those businesses that 
do not innovate (37%). By contrast, the share of innovators 
expecting vacant positions that will need to be filled but 
anticipate no hiring problems fell by more than half from 28% 
to 12% during the same period. The share of businesses not 
expecting any unstaffed positions is more than one third lower 
among innovators than among non-innovators. 

A likely major driver of the lower share of enterprises without 
vacancies among innovators is that innovative firms typically 
grow in the years after introducing an innovation.7 The 
reasons for the more pronounced difficulties these businesses 
face in filling vacancies are examined in detail below. 

A statistical method was used to analysis the reasons for 
recruitment problems 
As the influences of various factors on a situation can overlap, 
simple, descriptive analyses often do not clearly show what 
factors are decisive for an observed correlation. In the 
following we therefore use the statistical method of regression 
analysis (see box ‘Investigative methodology’ at the end). 
Regression analyses isolate the influences of overlapping 
factors and can thus calculate the exact influence intensity on 
the matter observed for each (observed) influencing factor. A 
regression analysis can therefore identify the actual drivers of 
hiring problems which innovators and non-innovators face. 

Low number of applicants is the main reason for 
problems filling vacancies 
The recruitment challenge mentioned most often is the 
insufficient number of applicants (Figure 2). The likelihood of a 
typical SME with hiring problems stating this as a reason is 
80%. No differences were identified in the frequency of 
mentions between innovators and non-innovators. The 
frequent mention of this aspect is probably the direct 
expression of the skills shortage in Germany. 

Figure 2: Causes of difficulties filling vacancies 

Probability in per cent 

 
Note: Model calculation on the basis of regression analyses, only enterprises 
with recruitment problems. 

Sources: KfW SME Panel 2022, own calculation. 

Differences in the attractiveness of positions between 
innovators and non-innovators are negligible 
Other causes follow by a wide margin. High wage demands 
rank second, with probabilities of 35 and 34% among 
innovators and non-innovators. High wage demands too can 
be a direct consequence of the skilled labour shortage. It is 
one reason jobseekers can increasingly choose between dif-
ferent openings and are therefore less willing to compromise 
on salary. This is followed by unattractive working conditions 
(21%) and the poor image of the position to be filled (13 and 
12%). The difference in the effect of these factors between 
innovators and non-innovators is also negligible.8 

Innovators perform slightly worse only with respect to location. 
With a probability of 7%, they report locational disadvantages 
more often than non-innovators (5%). Overall, businesses 
domiciled in rural regions rate their locational attractiveness 
more negatively than those in conurbations. Innovative busi-
nesses therefore perceive potential applicants’ expectations 
on the location slightly more strongly than their non-innovative 
counterparts. 

The differences in the severity of recruitment problems which 
innovators and non-innovators encounter are thus not closely 
connected to factors that determine the attractiveness of the 
business or position. 

Specific skills requirements make it difficult for 
innovators to fill vacancies 
By contrast, with respect to the qualifications that job appli-
cants are expected to have, the requirements for important, 
specific qualifications and skills pose a recruitment problem 
more often for innovators than for other businesses (Figure 3). 
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Among the skills aspects, insufficient work experience is the 
most common reason for SMEs’ hiring problems. With a 
probability of 36 and 37%, innovators and non-innovators 
struggle with this recruitment problem almost equally.9 
Absence of additional technical qualifications ranks second 
with probabilities of 29 and 27%. The frequency of mentions 
does not differ significantly between innovators and non-
innovators for this aspect either. The difference between the 
figures lies within the range of uncertainty of the analysis (i.e., 
it is not significant in a statistical sense). 

Innovative enterprises place higher demands on social 
skills 
Lack of social skills ranks third among the skills-related hiring 
problems. With a probability of 15%, a typical innovative SME 
mentions insufficient social skills roughly 20% more often - 
taking into account the decimal places - than a non-innovator 
(12%). 

This finding can be explained by the fact that the importance 
of interactive activities has increased in the past years as a 
result of the structural transformation. Such activities in 
particular place high demands on the social skills of the 
workforce.10 Especially in innovative enterprises, which 
spearhead the structural transformation, the demands on 
social skills are therefore likely to be higher than in other 
enterprises. 

Figure 3: Skills-related causes of difficulties filling vacancies 

Probability in per cent 

 
Note: Model calculation on the basis of regression analyses, only enterprises 
with recruitment problems. 

Sources: KfW SME Panel 2022, own calculation. 

Furthermore, social skills also have direct importance for 
generating innovations. Small and medium-sized enterprises 
develop the bulk of their innovations through informal 
processes of learning and understanding (‘learning by doing, 
using and interacting’).11 They result from the normal produc-
tion process and from the employees’ close interaction within 
the business or with the business environment. The ability to 
innovate is therefore heavily based on exchange and broad 

mutual learning across the workforce. This, too, demands 
higher social skills from all employees in the relevant 
businesses. 

Demands on digital skills differ between innovative and 
non-innovative enterprises 
Absence of basic digital skills ranks fourth among the skills-
related hiring problems, with a probability of 13% for innova-
tors. Basic digital skills cover, for example, the ability to use 
computers and standard software. Innovators are more than 
one and a half times more likely than non-innovators to 
describe such demands on their applicants as a hiring 
problem (8%). 

Advanced digital skills requirements, such as programming or 
more in-depth IT skills, are a less severe recruitment problem 
for SMEs (6th place). This is probably due primarily to the fact 
that the majority of SMEs is still undertaking basic digitalisa-
tion steps and will not approach more complex technologies 
until they are easier to handle.12 Advanced digitalisation skills 
are therefore often not (yet) required. However, innovators are 
three times more likely to mention advanced digital skills 
requirements as a recruitment problem than non-innovators (6 
vs. 2%). 

The higher importance of digital skills for innovators is 
attributable to the fact that innovation and digitalisation are 
currently closely linked. Thus, innovators employ more 
advanced technologies more often in their business activities 
than non-innovators, and these often include digital technolo-
gies.13 Moreover, digitalisation often provides the technolo-
gical basis that enables innovation in the first place.14 Digital 
data therefore represents important input in innovation pro-
cesses and digital technologies make it possible to develop 
innovative products and services, improve efficiency, create 
new forms of interaction with customers and business partners 
and accelerate innovation cycles. 

Innovators are more likely to demand mathematical/ 
statistical skills 
Lack of mathematical/statistical skills ranks fifth among the 
recruitment barriers, even before lack of advanced digital 
skills. Innovators are also a good one fourth more likely to 
mention them as barriers than non-innovators (innovators: 
11%, non-innovators: 9%). A likely major reason for the more 
frequent mention is that the importance of analytical activities 
has also grown in the course of the structural transformation.15 
Such activities are often linked to mathematical/statistical 
skills. Besides, mathematical/statistical knowledge is also 
important for various activities involved in innovation, for 
example when they are linked to digital technologies. Previous 
studies already identified higher demands on mathematical/ 
statistical skills in businesses that were active in 
digitalisation.16 

Finally, innovators also mention foreign language skills more 
often than non-innovators (3 vs. 1%). This likely has to do with 
the fact that innovators are more active in international 
markets, including in procurement, for example, which makes 
foreign language skills more important for these businesses.17 
However, with mentions of 3 and 1%, foreign language skills 
are the recruitment problems reported least often. 
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Conclusion 
Key findings 
The problems small and medium-sized enterprises encounter 
in filling vacant positions have grown significantly in the past 
decade. Innovators, in particular, are currently most affected – 
at a high rate of 52%. The largest barriers to filling vacancies 
are lack of applicants and high salary demands. Both aspects 
can be directly attributed to the general shortage of skilled 
labour and play an almost equally important role in innovative 
and non-innovative enterprises. And there are hardly any 
differences between innovators and non-innovators with 
respect to other factors that determine the attractiveness of 
vacant positions. 

On the other hand, there are significant differences in the 
requirements employers place on applicants’ qualifications. 
Particularly with respect to social skills, digital skills and 
mathematical/statistical abilities, innovative businesses find 
that their requirements remain unfulfilled more often than other 
enterprises. This is likely due to the fact that innovators 
require their workforce to have higher skills in these fields 
because they use more advanced technologies and have a 
more modern work and business organisation. The demands 
of their innovation processes can also result in a higher need 
for the skills mentioned. 

Thus, the recruitment problems of innovators are very similar 
to those of companies that are pushing ahead with their digita-
lisation. The reason for this is that innovation and digitalisation 
are closely linked at project level, and that both activities are 
also heavily concentrated in similar types of enterprises. 

There is hope from a recent study which found that in the past 
decade, enterprises have increasingly taken steps to adopt 
targeted measures aimed at securing their supply of skilled 
labour in line with their specific requirements and circum-
stances. Innovative enterprises in particular are focusing 
heavily on investing in the skills of their workforce and (to a 
lesser extent) on measures aimed at reducing their skilled 
labour needs.18 

Conclusions for economic policy 
It is unlikely, however, that businesses will be able to solve all 
of their recruitment problems on their own. Rather, it appears 
necessary to further expand economic and education policy 
measures aimed at mitigating the skilled labour shortage. 

The broad shortage of applicants is the most frequent barrier 
to filling vacancies in both innovative and non-innovative 
enterprises. Measures that have the potential to reduce the 
skills shortage include activating domestic labour force po-
tential (e.g. women and older workers), empowering a higher 
number of young people to engage in vocational training, 
upskilling unskilled or semi-skilled unemployed people, and 
stepping up efforts to promote continuing education in order to 
keep the qualifications of the workforce up-to-date, as well as 
increasing the targeted migration of workers who have on-
demand skills.19 Current studies confirm the high potential that 
lies in immigration. Thus, 76% of male refugees who remain in 
Germany for seven years or longer have a job.20 Already four 
years after entering the country, more than 60% of refugees 
who have work are employed as skilled workers.21 

Specific measures for addressing the needs of innovative 
businesses apply to soft skills and digital skills as well as 
mathematical/statistical abilities. With regard to digital skills, 
one angle of attack is to mitigate the shortage of IT specialists. 
IT experts with a university degree are in particularly short 
supply.22 More young people need to be motivated to study 
information technology and the dropout rate needs to be 
reduced. One approach is to attract more female students, 
since the share of female students of computer science still 
sits at only 20%.23 

At the same time, there is a need to improve digital skills 
across the broad workforce. One way of achieving this is to 
more closely integrate digital content in school, vocational and 
academic curricula. Germany lags behind other countries in 
the teaching of digital skills in schools24 and only around half 
of tertiary students possess the required digital skills at the 
end of their degree course.25 

One approach to increasing digital skills in the workforce is to 
improve the continuing education activities that collapsed 
during the COVID-19 pandemic26. High costs incurred from 
workplace absence and the costs of the training measures 
themselves – and, from an employer’s perspective, the loss of 
income resulting from extended training measures – stand in 
the way of continuing education measures.27 Furthermore, 
inadequacies in the certification of qualifications and difficul-
ties in navigating and assuring quality in the confusing training 
market are barriers that need to be taken seriously.28 

Mathematical/statistical abilities are key skills that need to be 
acquired primarily at school. The results of the PISA studies 
are therefore alarming. After the mathematical skills of 
students improved between 2003 and 2012, the average 
performance of students in Germany has since been on the 
decline again. What is also noteworthy is the wide gulf be-
tween students from privileged socio-economic backgrounds 
and those from socio-economically disadvantaged groups. 
What also likely plays a role in the skilled labour shortage, 
particularly in innovative businesses, is that the scientific 
knowledge of German students has also decreased since the 
2012 study.29 

The unsatisfactory social skills of applicants are also a larger 
recruitment obstacle for innovators than for other businesses. 
This is probably due to the fact that innovative businesses 
place high demands on the social skills of their employees be-
cause of their role as trailblazers in the structural transforma-
tion and the requirements of their innovation processes. 

With respect to the three specific skills requirements of 
innovative businesses that were identified in this study, the 
further development of social skills is likely to be the most 
complex task. This is because a person’s social skills are 
influenced by a wide range of factors from early childhood 
onward. But it is considered that social skills can be learned – 
unlike intelligence, for example.30 That is why school educa-
tion is deemed to be of crucial importance for improving social 
skills.31 As different occupational profiles require different 
social skills, the way in which vocational training and aca-
demic education are designed is also important for imparting 
appropriate social skills. Academic education in particular is 
deemed to concentrate too much on imparting problem-
solving skills.32 The necessary skills need to be taught as part 
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of the curricula in the future. But in order for this to be suc-
cessfully implemented, further research work will need to be 
undertaken in order to define social skills with greater pre-
cision and, in this way, enable targeted support to be provided 
in this area.33 

Investigative methodology 
The statistical analysis was based on the 20th survey wave 
of the KfW SME Panel, which was conducted in the spring of 
2022. The analysis of the reasons for recruitment problems 
was undertaken with the aid of probit models in which the 
reasons for the expected recruitment problems represented 
the variable to be explained in each case. The following 
attributes were used in these analyses as explanatory 
variables: size of enterprise (in full-time equivalents), age of 
enterprise, employment of university graduates, share of 
employees under the age of 40, extent to which the enter-
prise carried out innovation and digitalisation projects, sales 
region, collective industry to which it belongs, degree of 
settlement density of the district of its registered office, legal 
status, KfW support status, group to which it belongs and 

region of its registered office. The survey covered responses 
from around 5,000 businesses that had recruitment 
problems. 

The regression results are illustrated using model 
calculations for a typical small or medium-sized enterprise. 
The influence of an attribute on the target values can be 
illustrated by varying the relevant parameter in the model 
calculations while maintaining all other business parameters 
unchanged. 
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