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IntroducƟon 

The Erasmus+ project "DiRECT – Digital Skills for Senior Logistic StaƯ" tackles a key 
challenge. It focuses on the digital shift in logistics. It considers its impact on older 
workers, specifically those over 50. Automation is growing. E-commerce booms. Digital 
tools are used more. Logistics firms face a task to prepare their workforces for the 
future, but firms do not want to lose valuable experience. 

 

Older employees bring expertise and practical knowledge. These workers often face new 
demands, however. They include digital warehouse management, GPS route planning, 
and cloud communication tools. Research reveals this group is not inherently averse to 
technology. They need targeted support and suitable training. 

 

The project aims to create digital training resources. Training formats and support are 
also created. These developments specifically address the needs of senior logistics 
professionals. Practical content is important. Digital accessibility is also important. It 
takes into account appropriate teaching for diƯerent ages. The project shares best 
practices across Europe. 

 

With this project, DiRECT boosts digital skills in vocational education and training. It 
secures skilled workers in the logistics sector. It also strengthens social inclusion for 
older employees amidst digital change. 
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1. Field Research 
 

This document represents the results from a survey of a 23 logistics professionals & VET 
trainers in the field of logistics from Austria. The data was collected in the period of end 
March – mid April. 12 answers came from employees of logistics companies and 11 
from logistics trainers. Figure 1). First, the logistics executives data will be presented, 
followed by trainers data. 
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1.1 LogisƟcs company execuƟve   
How old are you? 
 
 

 
 
The fact that the majority of respondents are over 50 years old suggests that 
digitalisaƟon in the logisƟcs industry is encountering obstacles. There may be 
a lack of skilled workers who are familiar with the latest digital technologies, or 
there may be resistance to change from older employees. 
 
 
If yes, is your company facing a shortage of logisƟcs professionals? 

 

 

More than 80% of respondents are confronted with a shortage of logisƟcs 
specialists 
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None of the respondents believe that there will be enough logisƟcs personnel: 
The reasons for this could be: 

Growing demand due to economic growth: As the global economy grows, so 
does the demand for logisƟcs services. If the supply of qualified personnel does 
not keep pace with this demand, boƩlenecks could arise. 

 

Demographic change: In many countries, there is a demographic change that 
is leading to an ageing populaƟon. This can lead to fewer workers being 
available, parƟcularly in sectors such as logisƟcs, which oŌen require physically 
demanding work. 

 

Skills shortage: There could be a shortage of qualified workers in the logisƟcs 
industry, especially those with specific skills such as supply chain management, 
IT skills or knowledge of new technologies such as automaƟon and arƟficial 
intelligence. 

 

AƩracƟveness of the occupaƟonal field: The logisƟcs industry may not be 
aƩracƟve enough for many potenƟal employees, whether due to working 
condiƟons, pay, working hours or other factors. This can lead to less interest in 
a career in logisƟcs and thus limit the supply of personnel. 

 

EducaƟon and training system: If the educaƟon and training system is not 
sufficiently geared towards the requirements of the logisƟcs industry, this could 
lead to a shortage of qualified personnel. This includes both formal educaƟon 
and vocaƟonal training opportuniƟes. 
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Technological changes: Advancing digitalisaƟon and automaƟon in the logisƟcs 
industry could change workforce requirements, potenƟally rendering exisƟng 
jobs obsolete or requiring new skills that may not be readily available. 

 

How important will digital skills be in the future? 
 

 

 

More than 58% of the logisƟcs managers surveyed consider digital skills to be 
very important for logisƟcs employees. None of the respondents rated digital 
skills as less important or not important at all. This is very interesƟng 
considering that the majority of respondents are older than 50 and may be 
scepƟcal about digitalisaƟon.   

 

How do you assess the digital skills of your logisƟcs staff (50+ years)? 
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More than 80% of respondents rated their digital skills as good and moderate. 
Only 16% as very good. A high need for further training can be recognised here. 

 

How do you assess the experƟse in your company in relaƟon to new 
technologies in the logisƟcs field? 
 
 

 
 
 
The competences were rated on a scale from "Extremely important" to "Not at 
all important". Here is the descripƟon and interpretaƟon of each category: 
 
Computer Basics: 
Extremely important: High raƟng (7.0) 
Very important: Moderate raƟng (5) 
Low raƟngs in the moderately, somewhat and not at all important categories. 
 
Basic soŌware applicaƟons: 
 
Extremely important: Very high raƟng (9) 
Very important: Moderate raƟng (2) 
Hardly any raƟngs in the other categories. 
 
Data entry and management: 
 
Moderately important: Highest raƟng (5) 
Very important: Moderate raƟng (5) 
Somewhat important: ExisƟng (1) 
Extremely important and not at all important have lower raƟngs. 
 
Digital communicaƟon tools: 
Extremely important: 6 
Very important: 4 
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Basic soŌware applicaƟons, security awareness and use of mobile devices and 
digital communicaƟon tools are predominantly rated as extremely important. 
Computer basics and document management are also rated highly, with a 
strong focus on their extreme importance. 
 
 

 

Overall, the chart shows that RFID technology is considered to be the most important 
technological capability in logisƟcs, followed by EDI and GPS. Big data is also 
considered relevant, but not as strongly as the other technologies. The raƟngs reflect 
that different technological capabiliƟes in logisƟcs are prioriƟsed differently, with RFID 
technology enjoying the highest priority. 
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Cloud compuƟng and arƟficial intelligence are rated the highest 

 

How would you assess educaƟon and training on "new technologies in 
logisƟcs" in your country? 
 
 

 
Training opportuniƟes in Austria are only rated average 
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Do your customers require the use of sustainable and new technology services 
and if you had them would it be a compeƟƟve advantage for your company in 
the future? 

 

Sustainable and technological services are clearly seen as a compeƟƟve advantage in 
Austria. 

 

Would you be interested in training your employees over 50 in new technologies in the 
sector? 

 

 
More than 80% of 50+ employees are willing to take part in training concepts 
for digital skills 
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1.2 Trainer  
How do you think the situaƟon will evolve in terms of logisƟcs recruitment over the 
next 10 years? 

 

 

 

RecruiƟng logisƟcs personnel will become increasingly difficult in the future 

 

How important will digital skills be in the future? 

 

 

 How would you assess educaƟon and training on "new technologies in 
logisƟcs" in your country? 

 Do you have trainees over the age of 50? 
 Do you incorporate in your training programmes the new technologies applied 

in the logisƟcs sector? 
 Have you aƩended specific training on recent developments in the logisƟcs 

sector? 
 Do you adapt your teaching method according to the needs of logisƟcs 

learners? 
 Do you consider conƟnuous training as essenƟal for the development of 

logisƟcs workers? 
 Do you offer pracƟcal training or laboratory experience to trainees? 
 Do you evaluate the performance of trainees during and aŌer the training 

programs? 
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 1.3 Summary  

Twenty-three Austrian logistics professionals participated. Among those 
professionals, twelve were managers from logistics companies. Eleven were trainers 
in vocational education. The survey took place between the end of March and mid-
April. It aimed to gain insight into the impact of digitization on older workers (50+) in 
logistics. 
 
 Logistics Companies (Executives) 
Most survey respondents are over 50. This age suggests possible challenges with 
digital transformation. Acceptance and skills are examples of these challenges. 
 
Over 80% report a shortage of skilled workers in logistics. This shortage is mainly 
because of: 
 
* Demographic changes 
* Low attractiveness of the job description 
* Missing education and training 
* Technological needs 
 
Digitization is considered very important. More than 58% believe digital skills are 
"very important." No one thinks they are "unimportant." 
 
In a majority opinion, employees 50+ only have "moderate" digital skills. There is a 
great need for further training. 
 
Highly rated digital skills include: 
 
* Basic software applications 
* Digital communication tools 
* RFID, EDI, and GPS are seen as the most important technologies. 
* Cloud computing and AI are considered relevant to growth. 
 
Training on new technologies gets only an average rating in Austria. 
 
Sustainable and technological services can be a competitive advantage. 
 
Over 80% of employees over 50 are willing to participate in digital training. 
 
 Logistics Trainers (VET Sector) 
Trainers expect recruitment in logistics to be more difficult in the future. 
 
Digital skills are also considered critical for the future here. 
 
Many trainers already use modern technologies in training. In addition, they also see 
a need for improvements in the further training offered. 
 

It is emphasized that: 
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* Individualized training approaches 
* Practical elements 
* Continuous training courses 
 
are necessary for optimal support of older learners. 
 
Conclusion  
The results reveal something. Executives and trainers see digitization as a central 
challenge and opportunity. There is a shortage of skilled workers. Older employees 
need more training. A clear need exists for structured training concepts suitable for 
older people. Projects like DiRECT address these challenges directly. They contribute 
to strengthening the digital skills of older logistics employees in Austria. 
 

2. Desk Research   

2.1 Impact of Covid in digital logisƟc sector transformaƟon in Europe  

 

The COVID-19 pandemic acted as a catalyst for digiƟzaƟon in many areas, even in logisƟcs. 
Lockdowns and contact restricƟons increased the pressure to automate processes. It also put 
pressure on using digital soluƟons for home-office tasks, contactless delivery, and e-
commerce processing. The pandemic accelerated digiƟzaƟon oŌen. But, recent surveys show 
the transformaƟon remains ongoing. It is, at Ɵmes, slower than hoped. 

 

The proporƟon of Austrian companies raƟng their level of digiƟzaƟon as advanced has 
recently fallen slightly. Many businesses sƟll do not use arƟficial intelligence. Security 
concerns, high costs, and a lack of skilled workers are cited as the main obstacles. DigiƟzaƟon 
of business processes, cybersecurity, and a lack of skilled workers are considered central 
trends in the industry. Most companies see digital transformaƟon as an opportunity, but only 
some are truly on an integrated path. They aim to implement digiƟzaƟon, sustainability, and 
resilience at the same Ɵme. 

 

AutomaƟon and AI play a central role in digiƟzaƟon. Many processes are already automated 
in intralogisƟcs, like warehousing and picking. But, transport logisƟcs are more complex. AI 
applicaƟons see use, especially for planning, forecasƟng, and customer service. However, 
advanced AI projects see use more in digitally mature companies. Plaƞorm soluƟons, like 
digital freight exchanges and logisƟcs networks, support efficiency in the supply chain. The 
pandemic promoted their use through the need for flexible, digital coordinaƟon in 
excepƟonal situaƟons. 

 

E-commerce is a major driver of digital transformaƟon. Record values were achieved in 
online retail due to COVID-19. LogisƟcs companies had to adapt, and must sƟll adapt, their 
processes. They do so through automated distribuƟon centers, route opƟmizaƟon, and real-
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Ɵme communicaƟon with customers. Austrian Post, for example, invests specifically in 
technology and IT experƟse. It does so to meet the rising parcel volume. Overall, the 
pandemic has increased the pressure to act on digiƟzaƟon. The current phase is 
characterized by implemenƟng and anchoring these changes for the long term. 

 

Before COVID-19 

1. digitalisaƟon in the early stages: 

Before the pandemic, the digitalisaƟon of the logisƟcs sector in Austria was sƟll at an early 
stage. Although many companies recognised the need for digitalisaƟon, implementaƟon was 
oŌen slow and fragmented. There were efforts to opƟmise processes and implement new 
technologies, but penetraƟon was not comprehensive. 

 

2. tradiƟonal logisƟcs processes: 

Many logisƟcs companies conƟnued to rely heavily on tradiƟonal methods and manual 
processes. Paper-based documentaƟon, manual inventories and poorly integrated IT systems 
were sƟll widespread. 

 

3. first steps towards innovaƟve technologies: 

Some progressive companies were already starƟng to uƟlise technologies such as Internet of 
Things (IoT), Big Data and ArƟficial Intelligence (AI) to improve efficiency and transparency in 
their supply chains. However, these iniƟaƟves were the excepƟon rather than the rule. 

 

4. compeƟƟve advantages through digitalisaƟon: 

Companies that have already invested in digital technologies have achieved compeƟƟve 
advantages through more efficient processes, beƩer data analysis and opƟmised supply 
chains. These companies were able to react more flexibly to market changes and oŌen 
offered beƩer customer service. 

 

According to COVID-19 

 

1. accelerated digitalisaƟon: 

The pandemic acted as a catalyst for digitalisaƟon in the logisƟcs sector. The need to quickly 
adapt supply chains and respond to unforeseen challenges led many companies to invest 
more in digital soluƟons. Cloud-based plaƞorms, automaƟon and AI-based tools were 
increasingly implemented. 

 

2. e-commerce boom: 
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The sharp rise in e-commerce during the pandemic led to an increased need for efficient 
logisƟcs soluƟons. Companies had to adapt their systems to the increased demand and 
invested in technologies that enabled faster and more reliable order fulfilment. 

 

3. new business models and technologies: 

InnovaƟons such as drone deliveries, autonomous vehicles and smart warehouses became 
increasingly important. These technologies help to reduce costs and increase efficiency and 
were increasingly used in pilot projects and regular operaƟons. 

 

4. data-driven decision-making: 

The use of data analyƟcs and real-Ɵme data management has become the standard. 
Companies are increasingly turning to big data to make beƩer predicƟons, avoid boƩlenecks 
and make their supply chains more resilient. 

 

5. change in the way we work 

Remote working and flexible working models have been introduced in the logisƟcs industry. 
DigitalisaƟon supported these new ways of working through improved communicaƟon tools 
and virtual collaboraƟon plaƞorms. 

 

6. sustainability and resilience: 

Sustainability and resilience of supply chains have become more of a focus. Digital tools are 
helping to reduce CO2 emissions by planning more efficient routes and opƟmising energy 
consumpƟon. In addiƟon, more resilient and flexible supply chains are being developed that 
can respond beƩer to future crises. 

Overall, the COVID-19 pandemic has significantly accelerated the digitalisaƟon process in the 
Austrian logisƟcs sector and led to a broader and deeper integraƟon of digital technologies. 
The companies that successfully implement this transformaƟon are beƩer posiƟoned to 
master future challenges and secure compeƟƟve advantages. 

The following study is also interesƟng in this context: 

Study IND4LOG4 Industry 4.0 and its impact on the transport industry and logisƟcs (Federal 
Ministry for Transport, InnovaƟon and Technology) 

ExecuƟve Summary The aim of the IND4LOG4 project, which was carried out by the OeKB in 
cooperaƟon with the WU, is to analyse the effects of Industry 4.0 on the Austrian logisƟcs 
and transport industry. The project analyses the company level, the industry level and the 
macroeconomic level. Approach The topic was addressed on the basis of expert interviews, a 
standardised survey of 250 logisƟcs and transport companies operaƟng in Austria, in-depth 
case studies at the level of industrial and transport and logisƟcs companies, and a scenario-
based assessment of the impact of Industry 4.0 on producƟon and value creaƟon in Central 
European sectors, transport performance and labour market effects in Austria. 
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RecommendaƟons for acƟon were derived on the basis of the findings.  Key findings On the 
part of industrial companies, a number of successfully implemented Industry 4.0 concepts 
can already be observed in the area of collecƟng, storing, analysing and providing data with 
the aim of increasing efficiency in the producƟon process. However, corresponding 
applicaƟons can also be idenƟfied in all upstream and downstream processes. However, the 
challenges of digitalisaƟon for companies remain access to an efficient broadband 
infrastructure, comprehensive and standardised interfaces and data protecƟon.  Transport 
and logisƟcs companies require intensive integraƟon into their customers' processes; at the 
same Ɵme, however, they are also confronted with different interfaces and IT systems as well 
as a lack of trust on the part of their customers, with the laƩer being a parƟcular obstacle to 
the realisaƟon of Industry 4.0 potenƟal in Austria. Promising new business models arise 
primarily from the changing needs of end and industrial customers, in parƟcular from the 
increasing reducƟon in the size of shipments, same-day delivery concepts, new supplier 
structures in the area of raw and semi-finished products and flexible producƟon planning, 
which enable just-in-Ɵme or just-in-sequence producƟon in areas and for groups of goods 
that were previously not possible or necessary. The technology with the greatest potenƟal to 
drasƟcally change supply chains is 3D prinƟng, although the profitability of these processes is 
currently sƟll viewed criƟcally. The analysis of industry interdependencies clearly shows that 
value chains and networks are likely to become more closely meshed as a result of the 
digitalisaƟon of the economy. Due to Germany's central posiƟon in global value chains in 
parƟcular, this also means advantages for Austrian and Central European industries in the 
medium term, regardless of where the impetus for digitalisaƟon comes from. DigitalisaƟon is 
likely to lead to growth effects in Austria in the medium term; in parƟcular, value creaƟon 
effects of +0.7% per year are expected in scenario 1 (Industry 4.0 is largely characterised by 
industrial manufacturing and automaƟon technology), which is more favourable for Austria. 
In scenario 2 (Industry 4.0 is primarily characterised by the ICT sector), the esƟmated growth 
impulse here amounts to +0.3 % per year. Demand for freight transport is likely to increase in 
line with rising economic output in Central and Eastern Europe, although the efficiency of the 
transport system (in the sense of a reducƟon in empty runs and increased mulƟmodality) is 
also likely to increase. While an acceleraƟng increase in demand for freight transport is 
expected over the next four to five years, this will level off again from 2022 onwards. 

RecommendaƟons for acƟon Industry 4.0 and its impact on transport logisƟcs In the area of 
transport and infrastructure policy, the broadband capability of the telecommunicaƟons 
infrastructure and the real-Ɵme capability of the transport infrastructure are key challenges 
that need to be overcome, as is the connecƟvity of the infrastructure systems to corporate IT 
systems. RTI policy can support developments relaƟng to digitalisaƟon by creaƟng test fields 
and test tracks for new transport technologies, promoƟng the development of intermodal 
and mulƟmodal concepts to increase the resilience of supply chains, promoƟng technological 
retrofiƫng (especially in the SME sector) and promoƟng cooperaƟon concepts, networking 
and interdisciplinarity based on exisƟng tracks. AƩenƟon must also be focussed on the 
development and idenƟficaƟon of potenƟal applicaƟons for big data.  In addiƟon to RTI and 
infrastructure policy, there is also a need for acƟon in other areas, such as educaƟon policy 
(schools, iniƟal and further training) and proacƟve labour market policy. In connecƟon with 
the dynamisaƟon of company and industry structures, support for start-ups is considered 
important. Last but not least, the creaƟon of standardised interfaces and data structures, 
which represent one of the key challenges for the transport industry, should not be forgoƩen 
at this point. Efforts are already being made at internaƟonal level to ensure the broadest 
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possible interoperability. From an Austrian perspecƟve, it is necessary for the naƟonally 
responsible bodies to be heavily involved in this standardisaƟon process in order to ensure 
an early and efficient conversion of exisƟng and new systems. 

 

 

 

 

2.2 Opinions and problems this change occurred in logisƟcs workers over 50 years 
old in Europe  

LogisƟcs workers over the age of 50 face various challenges in connecƟon with the digital 
transformaƟon process. These problems can occur on a technological, psychological and 
organisaƟonal level. Here are some of the main issues faced by these logisƟcs workers: 

 

1. technological challenges 

a. Digital skills shortage: 

Many older logisƟcs workers have less experience with modern technologies compared to 
younger colleagues. This can lead to uncertainty and difficulƟes in learning and using new 
digital tools and systems. 

 

Fast-moving technological changes: 

The speed at which new technologies are developed and introduced can be overwhelming. 
Older logisƟcs workers may struggle to keep up with these rapid changes and conƟnually 
adapt to new systems. 

 

2. psychological challenges 

 

a. Fear of the new: 

The introducƟon of new technologies can cause anxiety and uncertainty. Older logisƟcs 
workers may be concerned that they will not be able to learn new skills or that their previous 
knowledge and experience will be devalued. 

b. Self-confidence: 

Self-confidence can be affected if older logisƟcs workers feel that they cannot keep up with 
technological demands. This can lead to reduced commitment and less willingness to take on 
new challenges. 

3. organisaƟonal challenges 

a. Lack of training and development opportuniƟes: 
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Not all companies offer sufficient training and development programmes that are specifically 
tailored to the needs of older logisƟcs workers. This can result in these logisƟcs workers not 
receiving the support they need to uƟlise new technologies effecƟvely. 

b. Age discriminaƟon: 

In some cases, older logisƟcs workers may feel that they are disadvantaged because of their 
age. This may take the form of fewer training opportuniƟes, fewer opportuniƟes for career 
progression or less confidence in their abiliƟes from management. 

 

c. Unfavourable workplace culture: 

A workplace culture that strongly favours younger employees and technological affinity can 
marginalise older logisƟcs workers and make their integraƟon process into the digital 
transformaƟon more difficult. 

4. physical and cogniƟve challenges 

a. Health restricƟons: 

With age, health problems such as visual impairments, hearing problems or motor 
impairments can occur more frequently, which can make it more difficult to use new 
technologies. 

b. CogniƟve changes: 

Older logisƟcs workers may take longer to process new informaƟon and learn new skills, 
which can make the training process longer and more difficult. 

Accelerated digiƟzaƟon creates unique problems for older logisƟcs employees. Many people 
over 50 did not grow up with digital technology. Throughout their careers, they adapted to 
older processes. New tools and rapid changes someƟmes cause insecurity, stress, and 
opposiƟon. For instance, switching to real-Ɵme communicaƟon with digital warehouse 
management or collaboraƟve plaƞorms demands technical and mental adaptaƟons. 

At the same Ɵme, some opportuniƟes have emerged. Flexible work models at home, as well 
as digital tools, can relieve physical strain. The key is targeted training. Awareness of training 
has grown in the general populaƟon. However, older employees aƩend these offerings less 
oŌen. Reasons include a lack of access, less confidence in learning, and unsuitable learning 
formats. 

Several good pracƟces appear to solve these problems: 

Encourage technology acceptance: Older employees oŌen need more Ɵme and convincing to 
understand the benefits of digital tools. Respecƞul communicaƟon, customized training, and 
the inclusion of their experiences encourage openness and a willingness to learn. 

Design age-appropriate training: Small groups, relevant content, Ɵme to pracƟce, and 
different training levels are crucial. Blended learning, training videos, and peer learning like 
reverse mentoring have proven effecƟve. 
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Make ergonomic and health-related adjustments: Automated tools, ergonomically designed 
workplaces, and prevenƟve measures help maintain the performance of older workers. 
Consider exoskeletons and health checkups. 

NaƟonal and European programs also support shiŌing. For instance, in Austria, the AMS and 
WKO offer funding for digiƟzaƟon and logisƟcs training. The EU also provides clear direcƟon 
to broadly promote digital training with its Skills Agenda and iniƟaƟves like the Pact for Skills. 
LogisƟcs associaƟons contribute to development with industry-specific training and 
networks. 

 

The digital shiŌ can succeed, even for older employees, if investments are made in people 
and not just technology. 

 

2.3 Summary and Intermediate Conclusions  

 

COVID-19 gave digitalization a boost in logistics. Automation, AI, platform solutions, and 
growing e-commerce are changing how people work. 
 
It becomes clear the human element remains key. The 50+ generation brings experience 
but needs help with digital skills. Investments in training for older workers, better 
ergonomics, and a supportive work environment matter. This is both socially responsible 
and economically smart. Companies see these advantages, and they benefit from skilled, 
loyal, and teachable employees. 
 
DiRECT and similar projects help older logistics workers build digital skills. These also 
secure the industry's ability to innovate long-term. There is a chance to shape 
digitalization across generations. It can be inclusive and ready for the future. 
 
 

2.4 Bibliography Resources  

Adermon A., Gustavsson M. (2015), Job polarisaƟon and task-biased technological 
change: evidence from Sweden, 1975-2005, Scandinavian Journal of Economics 
117(3), 878-917.  

Astor, M., von Lukas, U., Jarowinsky, M., Bartels, H.-J., Bechtold, I., Glöckner, U., Klose, G., 
Plume, A.-M., Ruth,  

T. and Schneidenbach, T. (2013), MarktperspekƟven von 3D in industriellen 
Anwendungen. Final report. Study commissioned by the Federal Ministry of 
Economics and Technology. Berlin. Url:  
hƩps://www.igd.fraunhofer.de/sites/default/files/3D_Maerkte_Prognos_IGD_MC.pdf  

Author D.H. (2015), Why are there sƟll so many jobs? The history and future of workplace 
automaƟon, Journal of Economic PerspecƟves 29 (3), 3-30.  

Autor, D. and Dorn, D. (2013), The growth of low skill service jobs and the polarisaƟon of 
the US labor market. American Economic Review, 2013, 103(5), 1553-1597.  



Funded by the European Union. Views and opinions expressed are however those of 
the author(s) only and do not necessarily reflect those of the European Union or OeAD-
GmbH. Neither the European Union nor the granƟng authority can be held responsible 
for them.    

Autor, D., Levy, F. and Murnane, R.J. (2003), The skill content of recent technological 
change: An empirical exploraƟon. The Quarterly Journal of Economics, vol. 118, 
no. 4, 1279-1333.  

Team of authors VPÖ2025+ (2009b), Transport Forecast Austria 2025+. Final report. 
Volume 5 Freight transport results. Vienna.  

Bauernhansl, T., ten Hompel, M. and Vogel-Heuser, B. (2014), Industrie 4.0 in ProdukƟon, 
AutomaƟsierung und LogisƟk: Anwendung - Technologien - MigraƟon. Heidelberg. 
Springer.  

BMVIT & FFG (2015a), Programme ICT of the Future. Tender guidelines 4th call for proposals 
2015, Url:  

hƩps://www.ffg.at/sites/default/files/allgemeine_downloads/themaƟsche%20progra
mme/IKT/iktderzukunŌ2  
015_ausschreibungsleiƞaden_v1_0_20151028.pdf.  

BMVIT & FFG (2015b), FTI-IniƟaƟve PRODUKTION der ZUKUNFT. InnovaƟve 
technologies, processes and  

New materials as the key to the industry of the future. Tender guidelines. 15th call for 
proposals, Url:  
hƩps://www.ffg.at/sites/default/files/allgemeine_downloads/themaƟsche%20progra
mme/ProdukƟon/aussch  
fricƟon_guide_producƟon_of_the_future_2015.pdf.  

BMVIT (2012), Federal Transport Infrastructure Expansion Plan. Invest wisely, save 
responsibly.  

Press release,  
hƩp://www.bmvit.gv.at/bmvit/verkehr/gesamtverkehr/ausbauplan/downloads/progn
ose_2012_8.pdf,  
retrieved on 26.07.2016.  

Bosch (2013), Where wheels should roll, IT must also move. Case Study Magna 
Steyr, hƩps://www.bosch-si.com/.../bosch.../case_study_magna_steyr.pdf 
(Retrieved on: 05.07.2016).  

Brynjolfsson E., McAfee A. (2015), Will humans go the way of horses? Labour in the 
Second Machine Age, in: Foreign Affairs 94 (4), 8-14.  

Busch, J., Soukup, A., Dutzler , H., Loinig, M. and Gorholt, A. (2015), Industrie 4.0 - 
Österreichs Industrie im Wandel. Ed. PwC Österreich GmbH 
WirtschaŌsprüfungsgesellschaŌ. Vienna.  

Dengler, K. and MaƩhes, B. (2015a), Folgen der Digitalisierung für die Arbeitswelt 
SubsƟtuierbarkeitspotenziale von Berufen in Deutschland. IAB Research Report 
11/2015. Nuremberg.  

Dengler, K. and MaƩhes, B. (2015b), In hardly any profession is a person completely 
replaceable. Consequences of digitalisaƟon for the world of work. IAB Brief 
Report 24/2015. Nuremberg.  

DerStandard (2014), Barilla develops 3D printer for pasta. 
hƩp://derstandard.at/1388650519029/Barillaentwickelt-3D-Drucker-fuer-Pasta 
(Retrieved on: 06.07.2016)  

Dr Wieselhuber & Partner / Fraunhofer IPA (2015), Business model innovaƟons through 
Industry 4.0. 



Funded by the European Union. Views and opinions expressed are however those of 
the author(s) only and do not necessarily reflect those of the European Union or OeAD-
GmbH. Neither the European Union nor the granƟng authority can be held responsible 
for them.    

Freitag, M., Thamer, H., Lappe D. and Uriarte C. (2015), PerspekƟven in der IntralogisƟk 
durch Industrie 4.0, in: eds: Schenk. M et al: 20th Magdeburger LogisƟktage - Safe 
and sustainable logisƟcs, pp. 15-24.  

Frey C.B., Osborne M.A. (2013), The future of employment: how suscepƟble are jobs to 
computerisaƟon? Oxford MarƟn Programme on the Impacts of Future Technology, 
Oxford. URL: 
hƩp://www.oxfordmarƟn.ox.ac.uk/downloads/academic/The_Future_of_Employmen
t.pdf, accessed 23/05/2016.  

Geissbauer, R., Vedso, J, and Schrauf, S. (2016), Industry 4.0: Building the digital 
enterprise. 2016 Global Industry 4.0 Survey.  

Goos, M. and Manning, A. (2007), Lousy and lovely jobs: The rising polarisaƟon of work in 
Britain. The Review of Economics and StaƟsƟcs, vol. 89, no. 1, 118-133.  

Graetz G. and Michaels G. (2015), Robots at work, CEPR Discussion Paper no. 10477.  

Hartmann, G., Herry, M., Schrampf, J., Sedlacek, N. and Steinacher, I. (2015), BMVIT 
programme "Mobility of the Future". Research, technology and innovaƟon policy 
roadmap for the orientaƟon of the innovaƟon field of freight mobility. Study 
commissioned by the Federal Ministry for Transport, InnovaƟon and Technology. 
Vienna.  

Magna Steyr (2014), "Digital - Intelligent - Unique: THE aƩributes of 
Industry 4.0". hƩps://www.sfg.at/cms/393/4472/ (Retrieved 
on: 05/07/2016).  

Marcolin, L., Miroudot, S. and Squicciarini, Am. (2016), RouƟne jobs, employment and 
technological innovaƟon in global value chains, OECD Science, Technology and 
Industry Working Papers, 2016/01, OECD Publishing, Paris.  

McKinsey. (2013), DisrupƟve technologies: Advances that will transform life, business, and 
the global economy.  

Merz, S.L. (2016), Industrie 4.0-Strategie - So geht man bei der Einführung vor, in: Roth, A. 
(ed.): Einführung und Umsetzung von Industrie 4.0 - Grundlagen, Vorgehensmodell 
und Use Cases aus der Praxis, Springer Gabler, Berlin, 93-110.  

Miller, B. and Atkinson, R. D. (2013), Are Robots Taking Our Jobs, or Making Them? ITIF. 
September.  

Ministry of EducaƟon and Research (2014), The Estonian Lifelong Learning Strategy 2020, 
Tallinn.  

Müller, S., Klauenberg, A. and Wolfermann, A. (2015), How to translate economic acƟvity 
into freight transportaƟon? TransportaƟon Research Procedia (8) 2015, pp. 155 - 167. 
Natural Machines (2016),  

Nourbakshsh I.R. (2015), The coming robot dytopia, in: Foreign Affairs 94 (4), 23-28. 

Aisa, R.; Cabeza, J.; & MarƟn, J. (2023): AutomaƟon and aging: The impact on older workers 
in the workforce. Journal of the Economics of Ageing, 26, 100476. DOI: 
10.1016/j.jeoa.2023.100476 

Berde, E. (2019): Older People in the Plaƞorm Economy. FronƟers in Sociology, 4:8. DOI: 
10.3389/fsoc.2019.00008 



Funded by the European Union. Views and opinions expressed are however those of 
the author(s) only and do not necessarily reflect those of the European Union or OeAD-
GmbH. Neither the European Union nor the granƟng authority can be held responsible 
for them.    

Bua, I.; Pastori, S.; Minelli, E.; & Afeltra, G. (2025): Digital Skills for Senior Workers: A 
SystemaƟc Review. (Preprint, SSRN, April 2025). DOI: 10.2139/ssrn.5195523 

Nedeljko, M.; Gu, Y.; & Bostan, C. M. (2024): The dual impact of technological tools on health 
and technostress among older workers: an integraƟve literature review. CogniƟon, 
Technology & Work, 26(1), 47–61. DOI: 10.1007/s10111-023-00741-7 

Ranasinghe, T.; Grosse, E. H.; Glock, C. H.; & Jaber, M. Y. (2024): Never too late to learn: 
Unlocking the potenƟal of aging workforce in manufacturing and service industries. 
InternaƟonal Journal of ProducƟon Economics, 270, 109193. DOI: 
10.1016/j.ijpe.2024.109193 

Xie, H.; Fang, Y.; Wang, M.; Liu, J.; & Lv, A. (2023): Providing Digital Technology Training as a 
Way to Retain Older Workers: The Importance of Perceived Usefulness and Growth Need. 
Work, Aging and ReƟrement, 9(4), 376–392. DOI: 10.1093/workar/waad004 

Bianco, A. (2021): Ageing Workers and Digital Future. Rivista Trimestrale di Scienza 
dell’Amministrazione, 3/2021, 1–22. URL: rtsa.eu/RTSA_3_2021_Bianco.pdf 

OECD (2022): Good PracƟces in Employment and Skills Development of Older Workers. Policy 
note, OECD Publishing. DOI: 10.1787/301041f1-en (inkl. Fallbeispiel Österreich: 
Implacement-SƟŌungen) 

CEDEFOP (2018): PromoƟng digital skills amongst older workers (EXPLORE programme, 
Ireland). IniƟaƟve des Dept. of EducaƟon and Skills, Ireland (2018–2021), dokumenƟert 
durch CEDEFOP ReferNet. URL: hƩps://www.cedefop.europa.eu/en/tools/Ɵmeline-vet-
policies-europe/search/28303 

McKinsey Global InsƟtute (2023). GeneraƟve AI and the future of work in operaƟons and 
supply chains. McKinsey & Company. 

World Economic Forum (2023). The Future of Jobs Report 2023. Geneva. 

OECD (2023). ArƟficial Intelligence, AutomaƟon and Work. OECD Publishing. DOI: 
10.1787/1e2d7f92-en 

Ivanov, D. & Dolgui, A. (2021). A digital supply chain twin for managing the disrupƟon risks 
and resilience. InternaƟonal Journal of ProducƟon Research, 59(8), 2277–2292. 

Queiroz, M. et al. (2022). Digital transformaƟon and supply chain resilience post-COVID-19. 
InternaƟonal Journal of LogisƟcs Management, 33(1), 124–148. 

Ranasinghe, T. et al. (2024). Never too late to learn: Unlocking the potenƟal of aging 
workforce. InternaƟonal Journal of ProducƟon Economics, 270, 109193. 

Nedeljković, M. et al. (2024). Technostress and digital tools among older workers. CogniƟon, 
Technology & Work, 26(1), 47–61. 

Xie, H. et al. (2023). Digital technology training as a way to retain older workers. Work, Aging 
and ReƟrement, 9(4), 376–392. 

 

 



Funded by the European Union. Views and opinions expressed are however those of 
the author(s) only and do not necessarily reflect those of the European Union or OeAD-
GmbH. Neither the European Union nor the granƟng authority can be held responsible 
for them.    

 

3. Focus group  

 

1. Dispatcher (CEP Service Provider) 

 

The posiƟon available is for a dispatcher at a mid-sized courier, express, and parcel service 
provider. The job requires tour planning as well as vehicle and personnel scheduling. Several 
years of pracƟcal experience in CEP logisƟcs are needed. This is parƟcularly true of 
experience with the "last mile." 

 

2. HR Manager (CEP Company) 

 

She is the head of human resources at a CEP service provider. Her responsibiliƟes involve 
talent acquisiƟon, development, and retenƟon. She has extensive experience in recruiƟng, 
onboarding, and training programs in logisƟcs. It includes digiƟzaƟon and e-mobility. 

 

3. LogisƟcs Trainer (SZ Humer) 

 

He works as a trainer in logisƟcs at a training center. Training in warehousing, freight 
transport, and delivery are part of his duƟes. His vocaƟonal training and advanced educaƟon 
emphasize pracƟcal applicaƟon, technology, and sustainability. 

 

4. Managing Director (Technology-Oriented LogisƟcs Company) 

 

He serves as managing director of a company specializing in emission-free last-mile logisƟcs. 
Strategic corporate management, training, and technology integraƟon are the focus of his 
work. He has years of experience in operaƟonal logisƟcs and cuƫng-edge technologies. 
Examples of these technologies include electric vehicles and cargo bikes. He also possesses 
experience in employee training. 

 

5. IT Manager (Customs and Express LogisƟcs) 

 

He is the IT manager at a logisƟcs firm specializing in cross-border express delivery. His duƟes 
encompass digital infrastructure, shipment tracking, and system integraƟon. He offers strong 
IT skills in digital logisƟcs, automaƟon, and supply chain processes.  


