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1. Preface 
 
Nowadays, everyone is talking about the Digital Twin and it’s benefits along various fields of 
application. Simulation models are an essential part of the Digital Twin, as they make the Digital 
Twin alive. They are like the “ghost in the shell” or the brain and nervous system, if we use the 
human analogy. Simulations are used in various engineering domains for many years, resulting 
in many highly specialized tools for different fields of application. As time changes, we are 
eager to understand how the world of simulation is changing and how simulation is used today 
and what the anticipation is for the future. We conducted an online survey about the use of 
simulation in 2014 for the process industry. In the beginning of 2020, we decided to initiate a 
second in-depth online survey to get comprehensive market feedback. 
 
The 2020 survey broadens the focus group to the discrete industry and thus focusses on the 
application of simulation along the value chain of all industries. With this survey we wanted to 
get answers for the following three questions: 
 

• How is simulation currently used in discrete and process industries and did this change 

for the process industry compared to 2014? 

• What is the updated vision about the future use of simulation? 

• To which extend has the vision of 2014 been realized and what long term-oriented 
conclusions about the perception of simulation within industries can be drawn? 

• Does the extended scope of the survey significantly change the results of the study? 
 

The survey was online from May to July 2020 and was completed by 239 participants. At this 

point, we want to thank all the participants who made this possible by sharing their knowledge, 

vision and time. 

 

We also would like to thank Mrs. Sabine Rass and Mr. Ondrej Vilnius who supported us during 

the survey design and data analysis. 

 

The Siemens AG generously provided the IT infrastructure for deploying and hosting the survey 

professionally. A special thank you goes to Mr. Guido Fey regarding this work. 

 

Thanks also to Prof. Dr. Jens Jäkel from HTWK Leipzig and Chairman of VDI/VDE GMA Working 
Group 6.11 for his dedicated support in reviewing and supporting the survey. 
 

We are pleased to provide the insights we gained conducting this survey within this report. 
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2. Executive Summary 
 
In May 2020 we rolled out a global online survey to gain insights about the use of simulation 
in process and discrete industries. Until mid of July, 239 people completed the questionnaire 
(217 from companies, 22 from universities/research institutions), providing a valuable 
statistical basis for analysis and future research. The group of survey participants from 
companies mainly works for larger companies with over 1000 employees (70%), the rest is 
employed at companies with 101-1000 employees (12%) and in small companies with up to 
100 employees (16%). The companies the participants work for are system integrators/solution 
providers (39%), equipment manufacturers/machine builders (30%) and owner or operators of 
production facilities (30%) and others (multiple answers are possible). 28% of the participants 
work in the Chemical industry, 20% in Energy, 18% in Oil, Gas and Petro Chemicals, 17% in 
Electronics, 14% in Pharma and Biotechnology, 12% in Machine Tools and Production Machines 
industry, 12% in Water and Wastewater and 13% in Automotive and Robotics (multiple answers 
possible). Most of the participants work as Engineers (64%), followed by 26% in Research and 
Development, 23% in Management and 6% in Production (multiple answers possible). Most 
participants are based in Germany (47%), followed by participants from Europe (excluding 
Germany) 22%, then comes North America (14%), India (8%) and the other participants are 
split all over the globe. 
Based on the data collected and its analysis, we derived the following statements on the current 
use of simulation: 
 
S1. Safety and quality are the most important drivers within process and discrete industries. 
S2. The Digital Twin is a virtual replica of a planned or already existing physical entity, this 

replica can be a simulation model. 
S3. The majority of decisions made across the life cycle are still based on (1) individual 

experience and (2) on standards. Analyzing historical data is most often used within the 
operations phase.  

S4. Simulation has grown acceptance over the past years, for all use cases. 
S5. Simulation is currently used a lot during the product design, process and plant 

design/production planning, engineering and commissioning/product engineering and 
during operation/production execution including service/maintenance. 

S6. Simulation is used for a wider range of tasks compared to 2014 (e.g. increasing quality, 
supporting decisions, visualization and presentation). 

S7. Participants who do not use simulation often state that it is too expensive, too much 
effort or they don’t see the added value for their applications. 

S8. Simulation is mostly used for milestone checks during engineering and commissioning. 
S9. It is still not very common to use standards for model creation or exchange, but the 

importance of standards even decreased since 2014. 
S10. The tool handling concept is the most important criteria when choosing a simulation 

tool.  
S11. Proprietary tools developed by end users lost importance on the market since 2014. 
S12. Engineering and Management decide which simulation tools should be used.  

S13. Price and licensing are not so important in Germany compared to other countries. They 
are especially important in India. 

S14. Price sensitive customers prefer a usage-based pricing model or a one-time payment 
instead of reoccurring payments. 

S15. Customers prefer to download new or updated simulation tools rather than using a DVD 
or other physical storage. 

S16. Many users would share their content with other users and would also use the content 
developed by others.  
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The following hypotheses about the future and vision on simulation have been retrieved from 
the survey data: 
 
H1. The continuous use of simulation will be supported by a modular, open and flexible tool 

landscape. 
H2. Ensuring quality and cost as well as time pressure are the most important challenges 

for industry in future. 
H3. Users who consider the environment as important are also increasingly concerned 

about safety, even though safety, environmental protection and limited resources lost 
relevance since 2014. 

H4. Cloud solutions have gained much relevance since 2014. The same is true for data 
driven solutions. Cloud solutions are especially important in India. 

H5. Simulation, cloud solutions and integrated engineering are the most relevant 
technological trends.  

H6. The importance of simulation driven solutions and products increased since 2014, even 
though it was already rated as very important at that time. 

H7. Simulation will gain even more importance in the future.  
H8. The prospects of simulation are especially good for the operation phase. 
H9. The future plant/machine/product engineering is to a high degree 

integrated/interdisciplinary and simulation is an important basis to cope with 
complexity. 

H10. The expectation that simulation models will accompany the life cycle of the 
product/production site as part of the digital twin has increased significantly since 2014. 

 
Simulation will become more important in order to support the decision-making process along 
the whole life cycle in the future. Thus, simulation is definitely one of the core components of 
the digital twin, as it brings the digital twin to life.  
Every company should reflect how and where the use of simulation is practical, efficient and 
helpful and if there is room for optimization of the company’s current way of using simulation, 
as there are many different ways of how to use simulation efficiently. In addition, it is even 
more important to ensure that use cases are linked (see also chapter 4.2, page 8), and models 
can be reused. We hope that companies take this report as a tool to evaluate and benchmark 
their position. We are also available to consult on an individual level, if required.  
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4. Introduction 
 

4.1 Research Motivation 
 
Market dynamics are rapidly changing and requiring highest flexibility to cope with the 
challenges of volatility in demand and resource availability. In the context of Industry 4.0 the 
lot size of one is heavily discussed [1], which requires to rethink the design and operations of 
the factories and plants of the future. Further the speed of change induced by digitalization is 
seen by everyone, with a clear tendency to increase even further.  
 
In general, there is a demand for highly flexible, efficient and safe production sites, no matter 
of the industry. Complexity is steadily increasing and thus the demand on engineering and 
operations of such production sites. This complexity will massively complicate the engineering 
and operational decision-making process, because multi variable optimization problems occur, 
which can no longer be answered by experience alone. To optimize a production site over the 
life cycle with regards to its impact on multiple dimensions such as planet, people and profit 
can hardly be done without any supporting methodology and technology. One possible 
technology to support the decision-making process is simulation, which can be used to answer 
engineering and operational questions earlier and with lower risks [2] [3]. Further, simulation 
will be one key element of a successful digitalization strategy, because it enables the virtual 
representation of a production plant or product within a digitalized supply chain. To be more 
specific, a digital twin [4] is more than for instance a 3D model including all dimensions. An 
interactive digital twin needs to imitate also the behavior, which will be taken care of by an 
executable simulation model. Further experts’ prediction on simulation and digital twin you can 
find in a technology outlook report recently published by Siemens AG as well [5]. 
 
Simulation is already used today in many industries for various applications and it is expected 
that it will gain further importance across all industries and many applications. To investigate 
the use of simulation and the aspirations of its future use, a team of researchers has already 
performed a global online survey focusing the process industries in 2014 [2].  
 
Now in 2020, with an extended team, we wanted to find more answers, broaden the scope 
beyond the process industries and compare the results with the insights gained in 2014 to 
conclude long term trends. Thus, we did it again and conducted a global online survey in order 
to gain further insights. 

 

4.2 The role of simulation in the life cycle of discrete and process industries 
 
Figure 1 shows the typical life cycle in discrete and process industries for production sites and 
plants. When speaking about life cycle, we do refer to the following definition for both discrete 
and process industries.  
 
In both the discrete and process industries, the life cycle begins with product design (phase 1, 
Figure 1), though the products in both industries differ from each other. In the discrete industry 
the second step is production planning (phase 2), followed by production engineering (phase 
3) and finally production execution (phase 4). In the process industry the second phase is the 
process and plant design. The third phase can be defined as engineering and commissioning. 
After the commissioning the final phase is the operations phase (phase 4). [6] [7] [8] [9] 
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Simulation is already being used in all the phases in both discrete and process industries, but 
with different goals. The following use cases have been derived from both interviews and 
literature. 

a. Early design of processes, plants, machines or products (part of phase 1, Figure 1) 
[10] [11] [12] [13]: 
The production process, plant, machine or product is being designed using simulation 
in an early stage. 

b. Product design optimization (phase 1): 
The product design is optimized based on the results of simulation to either reduce costs 
and / or improve the product quality. 

c. Product design validation (phase 1):  
The product design is validated before production. The validation is based on the results 
of simulation. With the use of simulation, problems in the product design are getting 
eliminated before production. 

d. Design of experiment [14]: 
Experiments are designed and the user can change multiple variables together in one 
step instead of just one at a time. This step is part of the product / process development 
and improvement process. 

e. Simulation-driven engineering/development (phase 2) [15]: 
The engineering process is supported by simulation. Questions occurring during this 
process can be answered faster. New ideas and approaches can be tested using the 
simulation model. During the engineering also the automation system functions are 
being implemented.  

f. Operator training (phases 3 and 4) [16] [17] [18] [19] [20] [21] [22] 
The goal of operator training is to familiarize the plant or production site operator with 
the automation system and the process control system. Normal production situations 
are getting simulated as well as emergency situations. The operators are also getting 
trained on plants and production sites which are still under construction, so the 
operators can directly operate the site after its completion.  

g. Virtual commissioning (phase 3): [2] [10] [11] [23] [24] [25] [26] [27] [28] [29] 
Simulation can support the automation system validation by providing a model and the 
signals the controller expects from the real plant devices. Therefore, a real controller 
can be used (hardware-in-the-loop) or an emulated controller is replacing the real 
controller (software-in-the-loop) [15] [30]. Commissioning can be simulated virtually 
and problems during this step can be detected. 

h. Offline operations analysis and optimization (phases 3 and 4): 
With the use of simulation, operators can validate, optimize and test possible actions in 
the virtual plant or production site before deploying those actions to the real plant. In 
the offline operations mode, the simulation model is not connected to the actual plant 
and required changes in operations must be entered manually by the operator after the 
offline analysis is done. 

i. Online operations analysis and optimization (phases 3 and 4): 
The online operations analysis and optimization differs from the offline version only in 
the connection to the actual plant. The simulation model in this case could be used in 

 
 

 
Figure 1 life cycle in discrete and process industries 

 

Use cases  a, b, c             d, e      e, f, g, h             e, g, h 
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closed loop operations and apply optimization results to the real production directly (if 
configured like this). 

j. Support in service and maintenance: 
This use case includes service and maintenance tasks like maintenance planning, 
calculation of the remaining service life and prediction of wear. 
 

4.3 The Survey Design 
 
The survey aimed to answer three major questions. With this goal in mind, we designed the 
survey.  

 
1. How is simulation 

currently used in discrete 
and process industries? 

2. What is the vision for 
simulation and how will it 
be used in the future? 

3. How has the view on 
simulation changed since 
2014? 
 

After developing a first set of 
questions, these were reviewed and 
optimized together with experts from 
the Siemens Global Shared Marketing 
Services, who also implemented and 
hosted the online survey.  
 
To ensure global participation, the 
survey was offered in English and 
German language. On the 6th of May 
the survey went online and was 
available until the 15th of July. 
The atp edition and Automation.com 
both published notes about the survey 
to spread the word towards an 
international audience. The survey has 
also been shared in various social 
media networks (LinkedIn, Xing, 
Twitter) by supporters and the 
Siemens Industry social media 
account. We used a customized link to 
gain more attention and create more 
interest. 
 
In the questions which are referring to 
the future of simulation, we defined 
future as a timespan “within the next 
six to eight years”, as this timeframe is 
out of the next budget cycle, but not 
too far in the future in order to still be 
tangible for the individual. Some of 
the questions have already been 

 
Figure 2: Class of participants 

Survey Structure 
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included in the 2014 survey to guarantee a sound basis for a statistical valid comparison of both 
surveys. 
 
After analyzing and evaluating the survey results, we have discussed them with various experts 
to validate them.  
 

4.4 The survey participants 
 
The questionnaire was completed by 239 participants. 217 of the participants work for 
companies whilst 22 are employed at a research institution or university (Figure 2). 
 

 
Within the group of participants 
working for companies, 28% work in 
the chemical industry, 20% in 
energy, power plants and 
renewables, 18% in the 
petrochemistry including oil and gas, 
17% in electronics, 14% in 
pharmaceutical and biotechnology, 
13% in automotive and robotics, 
12% in machine tools and 
production machines industry, 12% 
in water and wastewater and the rest 
is divided as seen in Figure 3. Multiple answers to this question were allowed, so the sum of 
percentages adds up to more than 100%. 
 
Within the group of participants 70% are working in large companies with more than 1000 
employees, whereas 12% are working in companies with 101 to 1000 employees and 16% are 
working for smaller companies with a maximum of 100 employees (see Figure 4). 
 
Most of the survey participants from research institutions and universities are working in the 
area of automation engineering (68%) followed by electrical engineering (18%), chemical 
engineering (14%) and others (Figure 5). 

 
Figure 3 Industries – companies (multiple answers possible) 

 

 
Figure 4 Company size 
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In the group of participants from universities and research institutions, 41% are head of 
institute or professors, 36% are research assistants or PhD candidates, 14% are teachers, 9% 
students, whilst 5% are senior engineers (Figure 7). Also, for this question multiple answers 
were allowed. On the company side 64% are working as engineers, 26% are working in research 
and development, 23 % in management, 6% in production, 3% in quality management and 3% 
in the IT department (Figure 6).  
 

  

 
Figure 5 Research and subject matter field – universities (multiple answers possible) 

 

 
Figure 6: Role in the company (multiple answers possible) 

 

 

 
Figure 7: Role in the university (multiple answers possible) 
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39% of the participants employed at companies are working for a system integrator, 30% for 
an equipment manufacturer and 30% for an owner/operator (multiple answers possible, Figure 
8). 

 
The main part of participants are based in Germany (47%), followed by the Europe excluding 
Germany (22%), then comes North America (14%), India (8%) and the rest is split all over the 
globe (10%) (Figure 9). 
29% of all participants are between 50-60 years old, while 22% are between 40 and 50 years 
old, 25 % are 30-40 years old, 11% are 20-30 and 13% are older than 60 years (Figure 10). 

 

 
  

 
Figure 9 Region/Country 

 
 
 

 
Figure 8 Company type 
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Tests that compare the 
answers of individual 
subgroups (e.g. regions or 
industries) are based on 
asymptotic tests for 
proportion of means with a 
confidence level of 5% (e.g. in 
Figure 19). For example the 
value for a subgroup (e.g. 
Production in Figure 19) is 
compared against the 
weighted average of the 
values of all other subgroups (here: of all other industries). 
Zero correlation tests are used to find out whether a correlation coefficient for the results of 
the different years is significantly different from zero or not. Significant differences are marked 
with a dot in the charts (see Figure 43). Asymptotic tests for zero correlation with 5% 
confidence level are used.   
 
In the upcoming chapters, significant differences between results in the individual life cycle 
phases (see Chapter 4.2, page 8) are investigated, based on an asymptotic test for proportion 
and mean with a confidence level of 5%. Significant differences are then marked with a green 
or red arrow in the tables and charts. 
When comparing the results of the two surveys (2014 and 2020), asymptotic tests for 
proportion and mean are used with a confidence level of 5%. In order to compare the two 
surveys on a statistical sound basis, we have created a subset of the 2020 results, which only 
includes the answers of participants from the process industry (as in the 2014 survey only 
members from process industries were addressed). 
Significant differences are marked with a green or red up- or downwards arrow, depending on 
the direction of the change. Increasing percentages are marked with a green upwards arrow 
and decreasing percentages are marked with a red downwards arrow (see Figure 14). 
Increasing numbers are marked with a red upwards arrow and decreasing numbers are marked 
with a green downwards arrow (see Figure 12).  
 

 
Figure 10 Age structure 
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5. The current use of simulation  
 

 
In the beginning of the survey the current drivers of participants daily work have been identified 
(Figure 11). For the participants, the most relevant drivers are quality and safety in both discrete 
and process industries, with no significant difference between both industries. Directly 
followed by productivity and costs.  

 
The importance of safety and quality has not changed since 2014 as they are remaining the 
most important drivers (Figure 12)*. Compared to 2014 time to market has become more 
important (statistically significant), while sustainability has become less important. The 
importance of safety has slightly decreased but is remaining on a high level.  
 

 

 
* Significant differences between the survey results of the different years are marked with a green or red arrow 

 
Figure 11 How much is your daily work driven by one of the following points? 

 

 
Figure 12 Comparison with 2014 - How much is your daily work driven by one of the following points? 

 
 

Safety and quality are the most important drivers within process and discrete 
industries. 

The Digital Twin is a virtual replica of a planned or already existing physical 
entity, this replica can be a simulation model. 
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Next, the participants were asked what they think is a suitable definition for the digital twin 
(Figure 13, multiple answers possible). 59% of the participants think that the Digital Twin is a 
virtual replica of a planned or already existing physical entity. One in two participants would 
define the digital twin as a simulation model of the plant/product. 

 

 
Looking at the decision-making 
process, standards are more 
important for supporting the 
decision-making process during 
process planning (Figure 14)*. 
Analyzing historical data is significantly more important for the decision-making process in the 
operation phase. Otherwise the use of norms for supporting the decision process is not as 
important during operations, then it is during the other phases. The most important factor in 
all the phases is still the experience of individual users. 
 

 

 
* Significant differences between the answers in the individual phases are marked with a green or red arrow. 

 
Figure 13 From your point of view: What is suitable definition for the Digital Twin? 

 
 

 
Figure 14 How is the decision process supported today? 

 
 

The majority of decisions made across the life 
cycle are still based on (1) individual experience 
and (2) on standards. Analyzing historical data 
is most often used within the operations phase.  
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Investigating the tasks for which participants would 
use simulation reveals that simulation is mostly 
used for test, validation and checkout, followed by 
supporting decisions, gaining know-how and 
understanding and finally minimizing risks (Figure 16, multiple answers possible). Not many of 
the participants would use simulation for supporting their communications.  
Since 2014 the top three did not change, but now more users see simulation as a valuable tool 
to increase the quality of their products. For all the tasks the ratings are higher in the current 
survey, what shows a growing acceptance of simulation within the last years. (Figure 15). 
 

 

 
The following question identifies use cases which are important for the participants (Figure 
17). Product design optimization, simulation driven engineering and virtual commissioning are 
most important use cases of simulation. Simulation is seen as important to be used within 
design and engineering, followed by operations. The use cases were explained in detail in 
chapter 4.2 on page 8. 

  

 
Figure 16 Would you use simulation for one of the following tasks? (multiple answers possible) 

 
 

 
Figure 15 Comparison with 2014 - Would you use simulation for one of the following tasks? (multiple answers possible) 

 
 

Simulation has grown acceptance 

over the past years, for all use 
cases. 
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The next question revealed that simulation is currently widely used in all phases. But the 
percentage of participants not using simulation at all or just every now and then is significantly 

higher in the operation phase compared to the 
other phases (Figure 18). This tendency does not 
shift for employees which are working in 
production (Figure 19). The same applies for 
companies which are owning, or operating plants 
or production sites (Figure 21). So even the 
participants who are directly involved in the 
operation phase do use simulation a bit less during 
the operation phase, what undermines the 

reasoning that just not many participants know about the potential of simulation during the 
operation phase. The thesis is supported by the fact that the participants assess the potentials 
of simulation better during 
engineering compared to the 
potentials during operation (Figure 
20). No significant changes can be 
identified since 2014 (Figure 22). 

 
  

 
Figure 17 From your perspective: What are the most important use cases of simulation? 

 
 

 
Figure 18 How often is simulation currently used in your organization within each phase? 

 
 

Simulation is currently used a lot 
during the product design, process 
and plant design/production 
planning, engineering and 
commissioning/product 

engineering and during 
Operation/production execution 
including service/maintenance. 

Simulation is used for a wider range of tasks 

compared to 2014 (e.g. increasing quality, 
supporting decisions, visualization and 
presentation). 
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Figure 19 How often is simulation currently used in your organization within each phase? - Role 

 
 

 
Figure 21 How often is simulation currently used in your organization within each phase? - Company type 

 
 

 
Figure 20 By the use of simulation... 
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If a participant is not always using 
simulation and stated this in the 
question before, then a filter 
question appeared. The question 
asked for the reasons why 
simulation is not used always. The main reasons are that simulation is too expensive, too much 
effort and finally the value add of using simulation is not seen (Figure 23). Not many 
participants stated that they are faster without simulation. 
At a glance, simulation in the operation phase is only seldomly thought of (significant 
difference compared to the other phases) (Figure 23).  
 

 
The next topic deals with the question which simulation types are used in the individual phases 
(Figure 24). Apart from the operation/execution phase, each phase has its own typical 
applications of simulation. In the product design phase, typically CFD- and FEM-simulations are 
being used. Whilst in the process and plant design or production planning phase, dynamic 
process simulation, static process simulation and material flow simulations are characteristic 
simulation types. Finally, in the engineering, commissioning and production engineering phase 
usually DCS simulation, simulation of input- and output signals from the automation system, 
simulation of device feedback towards the automation system and controller emulations are 
being used. Interestingly, notably many participants do not know which simulation types are 
being used in the operation phase. 
  

 
Figure 23 What are the reasons why simulation is not always used? 

 
 

 
Figure 22 Comparison with 2014 - By the use of simulation 

 
 

Participants who do not use simulation regularly 
state that it is too expensive, too much effort or 
they don’t see the added value for their 
applications. 
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Investigating the tools which are used for simulation in the individual phases shows that the 
most used tools are different in each of the phases. We are now taking a short look at the most 
used tools (Figure 25). In the design and planning phases, MATLAB/Simulink (MathWorks) 
(always above 14%) is the most used tool, while in the engineering phase operation/execution 
it is overtaken by SIMIT (Siemens). ANSYS/Fluent is particularly strong in the design phase while 
Aspen HYSYS in planning. According to the survey participants the role of own developed tools 
lost importance in comparison to the 2014 results: With 24% usage across all different use cases 
compared to 6% usage in the 2020 results.  
 

 
The decision about which simulation tool will 
be purchased is made by management and 
engineering (Figure 26). Research and 
Development also play a role in the decision-
making process 
  

 
Figure 25 Which simulation tool do you currently use in each phase (10 most used tools) 

 
 

 

 
Figure 24 What kind of simulations do you currently use within the individual phases? 

 

Engineering and Management decide 
which simulation tools should be used. 

Proprietary tools developed by end users lost importance on the market since 
2014. 
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Looking at what the most important criteria are 
when choosing a simulation tool, the tool 
handling concept or usability is the most 
important factor (Figure 27). Directly followed 
by the current integration in the tool chain, the 
availability of libraries for model creation and 
of experts regarding this tool. According to the 
survey results, the least important criterion for 
choosing a simulation tool is the possibility of 
running simulations in the cloud.  
 

 
Licensing models and delivery models for the tools are considered next. Regarding the delivery 
models, the participants prefer to download simulation tools and libraries for their simulation 
models in an app store (Figure 29 and Figure 30). The license model with the most support is 
a perpetual model with annual maintenance fee (Figure 28). 
 

 
Figure 26 Who is responsible for the purchase decision of simulation tools at your company? 

 
 

 
Figure 27 From your perspective: What are the most important criteria when choosing a simulation tool 

 

The tool handling concept is the most 
important criteria when choosing a 
simulation tool. 

Price and licensing are not so 

important in Germany compared to 
other countries. They are especially 
important in India. 
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Figure 28 How do you rate the following ways of purchasing a simulation tool 

 

 
Figure 29 How do you rate the following ways of receiving models / libraries for your simulation software? 

 
 

 
Figure 30 How do you rate the following ways of receiving a simulation tool? 

 
 

Customers prefer to download new or updated simulation tools rather than using a 
DVD or other physical storage. 

Price sensitive customers prefer a usage-based pricing model or a one-time 

payment instead of reoccurring payments. 
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In the following it is examined whether 
simulation is used for milestone and 
acceptance checks (Figure 32). The 
participants were asked if they use 
simulation for acceptance and milestone 
checks. During all phases almost every second participant answered that simulation is being 
used for acceptance and milestone checks. Many of the participants use milestone checks in 
general, but a particular large number carries out milestone checks during the engineering, 
commissioning and production execution phase (more than every 3 in 4 participants, Figure 
32). In Germany especially fewer participants use milestone checks during the engineering and 
production execution phase, compared to the rest of the world. Notably more participants from 
India use simulation for acceptance or milestone checks, compared to participants from other 
countries. (Figure 31) 
 

 
Next, the level of detail with which simulation is performed during the individual phases was 
examined (Figure 33). During product design simulation is often detailed on the level of single 
components, in the later phases it is detailed rather on the level of subsystems or 
units/modules. 
  

 
Figure 32 Is simulation used for acceptance or milestone checks? 

 
 

 
Figure 31 Is simulation used for acceptance or milestone checks? - Regional comparison 

 
 

Simulation is mostly used for milestone 

checks during engineering and 
commissioning. 
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The use of standards is examined in this section 
(Figure 34). The results show that it is still not very 
common to use standards for model creation or 
exchange. 38% of the participants, who answered 
this question, are not using standards and another 
29% do not know if they are using standards at all. 
This number even increased since 2014: There, only 30% stated that they are not using 
standards (Figure 35). Some of the used standards are FMI/FMU, STEP, CAPE-OPEN, DEXPI and 
others.  
 

 
  

 
Figure 34 Do you use standards for model creation/exchange? 

 
 

 
Figure 33 What level of detail do you simulate within the phases? 

 
 

It is still not very common to use 
standards for model creation or 
exchange, but the importance of 
standards even decreased since 
2014. 
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The following section deals with the provision 
and use of content by individual users (Figure 
36 and Figure 38). It is noticeable that many 
participants would make their own developed 
content available to other users. Even though 
most participants share their content only under certain conditions, such as receiving payment 
or gaining access to the content of other users. 24% of the participants are not willing to share 
their content. This percentage is even higher among owners and operators, but lower within 
the group of system integrators  (Figure 37).   

 
Figure 35 Comparison with 2014 - Do you use standards for model creation/exchange? 

 
 

 
Figure 36 Would you be willing to offer your own content in a store for other users? 

 
 

Many users would share their content 
with other users and would also use 
the content developed by others. 

Owners and operators are least willing to offer their own content, whereas system 
integrators are most willing to offer content. 
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Figure 38  Would you be willing to buy content provided by other users in a store? 

 
 

 
Figure 37 Would you be willing to offer your content in a store for other users?  - Company type 

 
 



 

 

White paper | The current and future use of simulation in process and discrete industries |September 2020 

Results of a global online survey 

© 2020, Authors all rights reserved.  28 

6. The future use of simulation 
 
This chapter deals with topics and questions about the use of simulation in the future and a 
general vision. 
The first question asks for the level of agreement to various statements about the vision on 
simulation (Figure 39). The most accepted statement is that the continuous use of simulation 
will be supported by a modular, open and flexible tool landscape. Another aspect relevant for 
the participants is that the information management 
of the process plant/production must be extended by 
simulation relevant aspects. Compared to 2014 there 
have not been any significant changes, just slight 
changes in the order of the statements, based on the 
mean values (Figure 40). 
 

  

 
Figure 39 How much do you agree with the following statements? 

 
 

 
Figure 40 Comparison with 2014 - How much do you agree with the following statements? 

 

The continuous use of 
simulation will be supported by 
a modular, open and flexible 
tool landscape. 
 

Users who consider the environment as important are also increasingly concerned 
about safety, even though safety, environmental protection and limited resources 

lost relevance since 2014 
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According to the participants' answers, the most important future challenges in industries will 
be to ensure quality as well as to cope with the cost and time pressure (Figure 41). These three 
factors have remained the main challenges for the future since 2014 (Figure 42). This 
statement is also supported by the fact that there is no significant difference between the two 
individual industries in this respect (Figure 42). 
Compared to the 2014, safety requirements, environmental protection and limitation of 
resources lost importance (Figure 42). Another interesting point is that the challenges of 
environmental protection & sustainability are strongly correlated with safety requirements  
(Figure 43). This might indicate that many environmentally conscious simulation users have a 
stronger focus on safety aspects as well. 
 

 

  

 
Figure 42 Comparison with 2014 - How important do you anticipate each of the following challenges will be for you in 6-8 

years? 

 
 

 
Figure 41 How important do you anticipate each of the following challenges will be for you in 6-8 years? 

 

 

 
Figure 43 How important do you anticipate each of the following challenges will be for you in 6-8 years? - Correlation 

 
 

Ensuring quality and cost as well as time pressure are the most important 

challenges for industry in future. 
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In this section it is examined how 
important different technology 
trends will be in the future. The 
survey responses show that 
simulation, cloud solutions and 
integrated engineering are the main technological trends (Figure 45). Interestingly, cloud 
solutions are significantly more important to participants from India compared to participants 
from elsewhere (Figure 44). However, the possibility of using simulation in the cloud is 
currently the least important criterion when choosing a simulation tool (Figure 27). Still, the 
key trend examined is simulation-driven solutions and products during plant/machine/product 
design and engineering. Using users as innovators is not considered a relevant trend in any of 
the two industries. Data driven solutions and products (big data) represent no major trend for 
the Petro-chemical and oil and gas industries. Whereas for the automotive sector edge-
technology and the industrial IoT play a major role (Figure 46). 
The relevance of almost all technology trends has increased over the last 6 years (except for 
integrated engineering and standards for interfaces) (Figure 47). Particularly, cloud solutions 
have gained much relevance since 2014. The same is true for Data driven solutions. The 
differences in mean values between the technology trends were much bigger in 2014, while 
they are much more equal now (Figure 47). 

 

  

 
Figure 44 How important do you expect the following technology trends will be to your daily work in 6-8 years? - Regional 

comparison 

 
 

 
Figure 45 How important do you expect the following technology trends will be to your daily work in 6-8 years? 

 
 

Simulation, cloud solutions and integrated 

engineering are the most relevant 
technological trends. Cloud solutions are 
especially important in India. 

Cloud solutions have gained much relevance since 2014. The same is true for Data 
driven solutions. 
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Looking at the relevance of simulation in each of the defined life cycle phases in 6 to 8 years, 
it is noticeable that the prospects of simulation are extremely good and the overall relevance 
of simulation in the future is expected to be growing (Figure 48). The prospects of simulation 
are especially good for the operation phase.  
  

 
Figure 48 What will be the relevance of simulation within each life cycle phase in 6-8 years? 

 
 

 
Figure 47 Comparison with 2014 - How important do you expect the following technology trends will be to your daily work 

in 6-8 years? 

 
 

 
Figure 46 How important do you expect the following technology trends will be to your daily work in 6-8 years? - 

Comparison over different industries 

 
 

The importance of simulation driven solutions and products increased since 2014, 
even though it was already rated as very important at that time. 
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The concluding question on the future usage 
deals with the agreement to certain 
statements. Interestingly, according to the 
opinions of the participants, the future plant 
or machine or product engineering is to a high degree integrated and interdisciplinary and 
simulation is an important basis for this. Another highly accepted statement is that simulation 
models will accompany the life cycle of the product or production site as part of the digital twin. 
The acceptance of this statement has significantly increased compared to the results of 2014 
(Figure 50), from last ranked in 2014 to second in 2020. 
 

 
The perception of how well the statements 
describe expectations has increased in 
almost all aspects (except for the statement: 
Based on the virtual plant/machine/product 
all delivery parts of different groups are 
verified and approved).  
 
  

 
Figure 49 How well do these statements describe your expectations? 

 
 

Prospects of simulation are especially 

good for the operation phase. 

The future plant/machine/product 
engineering is to a high degree 
integrated/interdisciplinary and 
simulation is an important basis to cope 

with complexity. 

The expectation that simulation models will accompany the life cycle of the 
product/production site as part of the digital twin, has increased significantly 
since 2014. 
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In the following opinions of the participants about the vision about the use of simulation in six 
to eight years are shown. 
 
 

 

 

 
Figure 50 Comparison with 2014 - How well do these statements describe your expectations? 

 
 

Simulation will gain even more importance in the future. 

The prospects of simulation are especially good for the operation phase. 

“A new drug will be developed 
completely in silico before any 
physical work is performed.” 
 

-Survey participant 
 

“[Simulation] could be used in all 
aspects of engineering if the 
community is more aware of the 

benefits and the costs are sensible.” 
 

-Survey participant 
 

“Simulation is also used as standard 
during plant operation.” 
 

-Survey participant 
 

“AI could be used to optimize the plant 
based on the simulation.” 
 

-Survey participant 
 

“1. Simulation model as a digital twin integrated with physical system for real 
time prediction and monitoring 
2. Simulation model with a good UI as a 'Decision Support System' for informed 

decision making” 
-Survey participant 

 

“Liberated from hype and exaggeration, 

based on technically reasonable basic 
conditions.” 
 

-Survey participant 
 

“AI must become part of simulation.” 
 

-Survey participant 
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7. Conclusion  
 
Simulation will become more important in order to support the decision-making process along 
the whole life cycle in the future. It is expected that digital assistant systems will more and 
more use simulations in different forms along the lifecycle. Thus, simulation is definitely one 
of the core components of the digital twin, as it brings the digital twin to life.  
 
From the modelling content perspective an industry wide opening is happening and the 
willingness to join an ecosystem with shared content increases. Users should think about use 
cases, which should be provided by the manufacturers of the real twin and where in addition 
digital twin / simulation models should be provided. 
 
As a certain amount of knowledge is necessary for the effective use of simulation, it should be 
as deeply as possible integrated into teaching and training. 
 
Every company should reflect how and where the use of simulation is practical, efficient and 
helpful and if there is room for optimization of the company’s current way of using simulation, 
as there are many different ways of how to use simulation efficiently. In addition, it is even 
more important to ensure that use cases are linked, and models can be reused. With this report 
everyone can evaluate themselves and where they are. In addition to this, as we have gained 
with our research over the past years a profound inside into various industries and the use of 
simulation, we are also able to help and share our expertise with you. Think about an individual 
benchmark of yourself compared to industry and deriving measures where simulation can 
improve your activities along the life cycle best. Feel free to contact Mathias Oppelt 
(oppelt.mathias@siemens.com) for further information.  
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