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Introduction   

Germany’s chemical industry has taken a 

leading role in Responsible Care (VCI, 2011) – 

nowadays referred to as Sustainable Develop-

ment (Sachs, 2015) – since about 25 years. Dig-

italization, a second, steeply evolving mega-

trend, is not new either. However, its break-

through in the chemical industry has begun 

only recently, marking the beginning of Digital 

Sustainable Development (RNE, 2018). An 

empiric survey among 60 chemists identifies 

some preconditions and obstacles for “Corpo-

rate Digital Sustainable Responsibility”, the 

extended corporate governance (Werder, 

2018), Digital Sustainable Development, the 

process to make this happen, and ultimately 

the desired Sustainable Development Goals 

(United Nations, 2015).  

Progress of Sustainable Development in the chemical industry   

The origin of sustainability is closely con-

nected to major accidents, e.g. at Seveso (Kra-

mer et al., 2019), Bhopal (Eckerman and 

Børsen, 2018), Houston Chemical Complex 

(U.S. Department of Labor, 1990) and Exxon 

Valdez (Cohen, 1995) in the 1970es and 

1980es. In the mid 1980es the global chemical 

industry took counter action in response to 

these disasters and to gain back its ruined 

trustworthiness. Today, sustainability is sub-

ject of numerous multi stakeholder initiatives 

like Responsible Care (VCI, 2019, I, II; Delmas 

and Montiel, 2008; King and Lenox, 2000), To-

gether for Sustainability (TfS, 2019), Chemie3 

(Chemie3, 2019), Platform for Accelerating the 

Circular Economy (PACE, 2019) and Alliance to 

End Plastic Waste (AEPW, 2019), and an inte-

gral element of many big chemical compa-

nies’ strategy (BASF, 2019; Clariant, 2019; Evo-

nik, 2019; Linde, 2019; Wacker, 2019, I). In this 

decade chemists and chemical engineers 

have developed first technically and – at least 

partially - economically feasible industry scale 

approaches for product redesign, reuse, me-

chanical and chemical recycling (Werner & 

Mertz, 2016; Johnson, 2018; Stark, 2019; 

Stephan, 2019; Strathmann, 2019). The chem-

ical industry is on a good way to achieve the 

desired Sustainable Development Goals and 

by 2050 likely able to be carbon neutral. 

Progress of Digitalization in the chemical industry  

Unlike Sustainable Development, digitaliza-

tion in the chemical industry is in its early 

stages yet. Since about 5 to 10 years, bigger ra-

ther than mid-size chemical companies have 

begun to leverage ITC, electronics, and auto-

motive industries’ experience with digital 

technologies and applications (DECHEMA, 

2016). Many of them have appointed Chief 
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Digital Officer(s) whose primary task it is to de-

fine and execute their company’s digital 

transformation roadmap (Schmidt-Stein, 

2018; Wacker, 2019, II; BusinessTech-Com-

pany, 2019, I to VI). Still, often the emphasis of 

the digital transformation roadmap is on tech-

nical aspects. True Corporate Digital 

Responsibility, CDR, needs to go far beyond, 

e.g. including compliance with legal obliga-

tions, digital ethics, interactions with society 

and chemical industry, and the enablement of 

employees for chemical industry 4.0 with its 

modified jobs and competences (Keller, 2018; 

BAVC, 2018; Lade, 2019).     

Corporate Digital Sustainable Responsibility, a feasible composite?  

 

What does it take chemical companies to ex-

ploit potential synergies between the two 

megatrends sustainability and digitalization 

when striving to fulfill their Sustainable Devel-

opment Goals?   

The authors have undertaken an empiric sur-

vey among 60 chemists in Germany’s chemi-

cal industry to identify the relative im-

portance of sustainability and digitalization 

by 2025. They look at mutual interdependen-

cies and potentially missing competences re-

quired to pursue Digital Sustainable Develop-

ment, DSD.  

Participants represent different levels of edu-

cation (Bachelor, Master, PhD), years on duty, 

company size (corporation, big, mid-size and 

small company) and management level (1 

through 4). The survey is hypotheses based, 

with respondents indicating their degree of 

agreement with each proposed hypothesis, 

using a per cent scale.   

The first hypothesis “By 2025 Digitalization will 

play a major role for chemists and engineers” 

achieves 83% level of agreement (sample size 

56). The distribution of responses is surpris-

ingly homogenous. There is no trend between 

the responses and the level of education, 

years on duty, company size, and manage-

ment level.   

78% level of agreement (sample size 56) is a 

clear indication that also “Sustainability will 

play a major role by 2025 for chemists and en-

gineers”. The pattern of responses is almost 

identical with that of the role of digitalization 

by 2025.   

  

 



Whitepaper  

4 / 11 

 

Figure 1: Degree of agreement to the hypothesis „Digitalization is a driver for Sustainable 

Development” depending on the level of education, management level and company size.     

The average level of agreement that “Digitali-

zation is a driver for Sustainable Development” 

scores at 70% (sample size 53, Figure 1). This 

view is very consistent within each and across 

all clusters. In addition, 53 data sets including 

values for each of the three hypotheses were 

sorted in declining order choosing “Digitaliza-

tion is a driver of sustainability” as lead 

parameter, shown as solid line in Figure 2. The 

depending parameters “importance of digital-

ization” and “importance of sustainability” are 

displayed as radar charts underneath. The 

heterogeneity of the diagram corresponds 

well with poor correlation coefficients of -0.10 

in case of digitalization and +0.07 regarding 

sustainability. 

 

 

Figure 2:  Lacking correlation between the ability of digitalization as a driver for sustainability  

and the importance of digitalization and sustainability by 2025. 
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To understand the full bandwidth of related 

comments from 100% euphoria to 100% skep-

ticism, all comments made were classified in 

five clusters, business, mindset, responsibil-

ity, society, and technical. Within each cluster 

responses were distinguished by supporting 

and impeding notions. The number of com-

ments in each (sub-)cluster was divided by the 

total number to calculate comments’ relative 

frequency.   

 

Figure 3: Hypothesis “Digitalization is a driver of sustainability”.  

Distribution of supporting and impeding arguments by cluster and overall 

Business cluster: Key arguments that “Digital-

ization is a driver of sustainability” include the 

better control of sustainability related tech-

nical and management processes and energy 

management, all leading to higher technical 

and human resource efficiency and bottom-

line improvements. Major concerns address 

data availability, format, integrity, and secu-

rity and management decision making timeli-

ness and effectiveness.   

Technical cluster: On the positive side, bene-

fits through big data and artificial intelligence 

to drive sustainable processes, products etc. 

dominate by far. Excessive energy consump-

tion, high dependency on state-of-the-art IT 

infrastructure and the ability to handle giant 

quantities of data are the top concerns.   

Society cluster: Respondents are – with few 

exceptions - aware of the driver role of poli-

tics, educational institutions, and the chemi-

cal industry in defining and providing bound-

ary conditions for DSD. There is considerable 

skepticism that educational institutions as-

sume sufficient responsibility by not including 

digitalization and sustainability comprehen-

sively enough in their curricula.   

Responsibility cluster: Respondents consider 

clear responsibilities instrumental for DSD. 

Only 20% see their company in charge, not a 

clear vote for “corporate responsibility”. The 

lack of commitment to digitally enable sus-

tainable chemical and management pro-

cesses and management’s hesitation to invest 

in the required training are the two main 
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concerns. 80% of respondents believe DSD re-

sponsibility is primarily with politics and edu-

cational organizations.   

Mindset cluster: Only 12% of all comments ad-

dress the attitude of managers and employ-

ees. Leadership by example and individual 

freedom to act are seen instrumental for DSD. 

The biggest concern addresses low willing-

ness and readiness across all levels of the 

company, from shop floor to C-level, to cope 

with change associated with DSD.  

In summary, regardless which role digitaliza-

tion and sustainability will play by 2025, 58% 

of the participants (degree of agreement ≥ 

67%) are strong believers that digitalization is 

a key enabler for DSD,  32% (agreement be-

tween 34% and 66%) have mixed feelings, and 

9% (agreement ≤ 33%) see no or a limited driv-

ing role of digitalization.   

  

Figure 4: Hypothesis “This specific Sustainable Development area represents the highest training 

need”. Degree of agreement in % for each individual answer, not additive.   

DSD is significantly affecting chemists’ job 

profiles, required skill sets and training needs. 

Training needs in the context of digitalization 

(Keller, 2018; Gruß, 2018; Lade, 2019) and 

those addressing sustainability (Keller and 

Knoll, 2020; ILO 2019; Graf and Reuter, 2017; 

ILO and CEDEFOP, 2011) have been defined. 

Contrary to digitalization skills, respondents 

consistently claim (degree of agreement be-

tween 48% and 62%, Figure 4) that there is no 

single highest priority for sustainability re-

lated training. Instead training covering re-

quirements, specifications, methods, applica-

tions, attitude and options to act for each 

area, society, company and individual chem-

ist is required. 68% of the participants request 

their company to take primary responsibility 

for subject specific training in the context of 

Sustainable Development, somewhat is misfit 

with the low overall responsibility (20%). 
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Conclusions 

By 2025 digitalization (83% agreement) and 

sustainability (78% agreement) will be even 

more instrumental elements of Sustainable 

Development in Germany’s chemical industry 

than today, as the results from an empiric sur-

vey among 60 chemists suggest. 70% agree-

ment to the hypothesis “Digitalization is a 

driver of sustainability” and the in-depth eval-

uation of respondents’ comments reveal key 

input for Corporate Digital Sustainable Re-

sponsibility.  

Firstly, there is no quantitative correlation be-

tween the importance of digitalization and 

sustainability by 2025 and the ability of 

digitalization to drive sustainability. Sec-

ondly, chemists have already an extensive 

repertoire of ideas supporting Corporate Digi-

tal Sustainable Responsibility and counter ar-

guments impeding it. Thirdly, there are major 

concerns regarding scope and maturity of dig-

ital and social responsibility competences re-

quired for Sustainable Development.  

A balanced technical, people and society ori-

ented Corporate Digital Sustainable Responsi-

bility is required to drive the process of Digital 

Sustainable Development which in turn helps 

to achieve Digital Sustainable Development 

Goals.    
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