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Background and methodology
Objective
This study was conducted by Control Engineering to
better understand how companies have undertaken
projects to integrate multiple levels within their
organization. Specifically, the study examines:

§ Integration status of manufacturing floors, advanced
manufacturing controls, and enterprise levels
§ Reasons for lack of integration between levels
§ Predicted change in integration of levels expected
§ Increased integration demand expectations
§ Facility information access via mobility, wireless, and

remote applications
§ Internal wireless network security threats
§ Sharing of information between facility floor levels
§ Tools for establishing and sustaining integration
§ Integration benefits
§ Integration challenges
§ Information technologies changing workflow
§ Information integration outlook

The current survey replicates a study conducted in
2013. The questionnaire and survey methodologies are
virtually the same with a few exceptions.

Sample
The sample was selected from recipients of Control
Engineering for whom e-mail addresses were available.

Method
Subscribers were sent an e-mail asking them to
participate in this study. The e-mail included a URL
linked to the questionnaire. Qualifying questions limited
survey respondents to those who plan to commission or
perform future information integration projects.

§ Data collected: August 1, 2014, through
August 26, 2014
§ Number of qualified respondents: 409

o Margin of error: +/- 4.8% at a 95% confidence level
§ Incentive: Survey participants were offered the

opportunity to enter a drawing for a $150 gift card.
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Executive summary
In August 2014, Control Engineering surveyed members
of its audience who were involved in information
integration projects—both current and future. This study
asked key questions on integration between
manufacturing floor levels, facility data access, and
benefits and challenges to information integration.

Weighing the benefits and challenges
When asked about the amount of integration between
the levels of manufacturing in their facilities,
respondents indicated the top reason for a lack of
integration is that benefits aren’t recognized or
considered important enough to management, along
with a possible unwillingness to assign resources for the
integration project. Interestingly enough, respondents
who have successfully integrated levels named the
following benefits:

§ Better support for decision making (46%)
§ Better control of resources (43%)
§ More automated/less manual processes (41%)
§ Faster decision making (41%)
§ Improved quality and accuracy (39%)
§ Higher manufacturing productivity (33%).

Information access
Regarding information access, mobility, security,
wireless, and remote data access, respondents
indicated a varying degree of security throughout their
facilities, and in most cases limited access to any
manufacturing data:

§ 44% said concern for security within their facilities
has caused them to limit the availability of wireless
communications
§ 38% reported their manufacturing data is kept

isolated for security reasons, so it cannot be
accessed from any mobile device
§ 37% of companies place a high value on ensuring

relevant business information and data are easily
available for anyone who might need it at any level
§ 33% claimed only individuals responsible for running

manufacturing can easily access data from the
enterprise level as necessary.

And despite all of the hesitation to allow access to
manufacturing data via mobile devices and wireless
connections, 89% of respondents reported no known
intrusions or security threats to their networks. Of those
89%, more than half had minimal to no defensive
measures in place to detect and protect their systems.
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Respondent profile
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Business or industry involvement
The top three industries represented by respondents are instrumentation, measurement, or control systems or devices 
(23%); industrial machinery (20%); and engineering, system integration, or architectural services (20%).

Q: In which of the following industries is your company involved? (n=409)
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Primary job function, industry experience
Twenty-nine percent of respondents were directly involved in system or product design and/or control or instrument 
engineering, while only 9% listed system integration or consulting as their primary job function. The average respondent 
had 21 years of industry experience.

Q: Please indicate your primary job function. (n=409)
Q:  For approximately how many years have you worked in your current industry? (n=409)
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Company profile
Sixty percent of respondents had less than 100 employees, and 20% were based in the East Central regions of the 
U.S.

Q: Approximately how many people work at your location? (n=409)
Q: In what region of the country are you based? (n=409)
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Information integration
Integration of manufacturing levels
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Integration of levels
When looking at the levels of their manufacturing facilities, 20% of respondents claimed that Levels 1 and 2 were the 
most integrated with a free flow of information in both directions and routine use.

Q: How thoroughly integrated are the manufacturing floor (Level 1), the advanced manufacturing control (Level 2), and the enterprise (Level 3) within your facility? (n=409)
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Reasons for lack of integration
The most common reason for not integrating levels is benefits not being recognized and/or an unwillingness to assign 
resources. However, restricting access to information and possible security risks are seen as reasons to not integrated 
Levels 1 and 3 by more than 25% of respondents.

Q: Why do you think there is not a greater level of integration between Levels X and Y?
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Integration of manufacturing floor, advanced manufacturing control
Forty-two percent of respondents cited some or little to no integration between Levels 1 and 2 of their facilities, and the 
lack of integration was mainly due to the benefits not being recognized or the difficulty and costs associated with 
implementation.

Q: How thoroughly integrated are the manufacturing floor (Level 1), the advanced manufacturing control (Level 2), and the enterprise (Level 3) within your facility? (n=409)
Q: Why do you think there is not a greater level of integration between Levels 1 and 2? (n=169)
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Future change expected

Yes, change is in 
the works

23%

Maybe, but no 
specific plans at 

the moment
62%

No, we don't care
13%

Integration of manufacturing floor, advanced manufacturing control
Of the respondents who indicated a lack of integration, 75% don’t foresee their facilities making a change between 
Levels 1 and 2, but 84% do expect the demand to increase over time.

Q:  Do you think the situation (i.e. integration deficit between Levels 1 and 2) will change? (n=169)
Q: Do you believe demand for integration between Levels 1 and 2 will increase? (n=157)

13Information integration

No, the 
information is 

available now but 
is rarely used

3%

No, users seem 
satisfied with 
what exists 

currently
13%

Yes, we would 
like to improve 

but are limited by 
existing 

technology
29%

Yes, we are 
seeing the initial 

benefits and it will 
grow/is growing

55%

Increased integration
demand expected

Other
2%



Integration of advanced manufacturing control, enterprise
Only 13% of respondents cited high integration between Levels 2 and 3 of their facilities, and 50% said the lack of 
integration between these levels was due to the benefits not being recognized.

Q: How thoroughly integrated are the manufacturing floor (Level 1), the advanced manufacturing control (Level 2), and the enterprise (Level 3) within your facility? (n=409)
Q: Why do you think there is not a greater level of integration between Levels 2 and 3? (n=178)
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Integration of advanced manufacturing control, enterprise
Of the respondents who indicated a lack of integration, 80% don’t foresee their facilities making a change between 
Levels 2 and 3, but 72% do expect the demand to increase over time.

Q: Do you think the situation (i.e. integration deficit between Levels 2 and 3) will change? (n=178)
Q: Do you believe demand for integration between Levels 2 and 3 will increase? (n=179)
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Direct integration of manufacturing floor, enterprise
More than half of respondents cited some or little to no integration between Levels 1 and 3 of their facilities, and 27% 
said the lack of integration between these levels was due to perceived security risks.

Q: How thoroughly integrated are the manufacturing floor (Level 1), the advanced manufacturing control (Level 2), and the enterprise (Level 3) within your facility? (n=409) 
Q: Why do you think there is not a greater level of integration between Levels 1 and 3? (n=237)
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Direct integration of manufacturing floor, enterprise
Of the respondents who indicated a lack of integration, 87% don’t foresee their facilities making a change between 
Levels 1 and 3, but 75% do expect the demand to increase over time.

Q: Do you think the situation (i.e. integration deficit between Levels 1 and 3) will change? (n=237)
Q: Do you believe demand for integration between Levels 1 and 3 will increase? (n=127)
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Information integration
Access, wireless networks, sharing 

information, tools, benefits, challenges,
technology, outlook
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Information access
Thirty-eight percent of respondents reported that their facilities’ manufacturing data is kept isolated for security 
reasons, yet another 37% cited that their companies are fully in favor of keeping business information and data easily 
accessible to employees.

Q: Regarding information access, mobility, security, wireless, and remote data access, select a response that you feel reflects the situation at your company: (n=409)
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Information access (cont.)

Twenty-eight percent of respondents cited their facilities as actively working toward a higher level of information 
integration, toward a goal of availability; while 17% are still on the fence with the idea of providing Internet access to 
manufacturing networks.

Q: Regarding information access, mobility, security, wireless, and remote data access, select a response that you feel reflects the situation at your company: (n=409)
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Internal wireless networks, threats
Eighty-nine percent of respondents reported having no known network intrusions despite their level of security (i.e. fully 
secured, some defensive measures, not yet installed).

Q: When you installed your internal wireless networks, from whom did you receive help? (n=195)
Q: Wireless networks are often considered a potential security threat. What is your experience? (n=409)
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Information sharing between levels
Internal networks and weekly reports were reported as common mediums for exchanging information between 
corporate management and manufacturing (37%, 36%) and between manufacturing and the enterprise level 
(32%, 35%).

Q: How does your corporate management get information from manufacturing? (n=409)
Q: How does manufacturing get information from the enterprise level? (n=409)
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Integration tools
The top tools or resources used by respondents to establish and sustain integration are customized software 
(44%), browser-based interfaces (35%), system integrators (34%), and off-the-shelf software (34%). The use of smart 
phones for this purpose has increased five percentage points from 2013.

Q: What tools are you currently using to establish and sustain integration? (n=408,160)
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Integration benefits
The top benefits that integration has brought to respondents’ facilities were better support for decision making 
(46%), better control of resources (43%), more automated and less manual processes (41%), and faster decision 
making abilities (41%).

Q: What benefits has integration brought your facility? (n=409)
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Integration challenges
The top three challenges respondents reported facing when integrating operations were a lack of budget 
(38%), acquiring the time and resources needed to training individuals (37%), and the shortage of personnel in general 
(37%).

Q: What have been the greatest challenges you have faced from integrating operations? (n=409,160)
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How technology changes workflow
Cyber security, increased process power in PLCs and controllers, and the deployment of newer control platforms were 
the top three technologies that have changed how respondents have worked over the past few years.

Q: Which of the following information technologies and trends have changed how you have worked over the past few years? Which have great potential for increasing productivity? Which will change how you work 
over the next few years? (n=333)
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How technology changes workflow (cont.)

The top three technologies/trends that respondents believe will change how they will work over the next few years are 
the Internet of Things (49%), 3-D printing/additive manufacturing (49%), and robotic advancements (46%).

Q: Which of the following information technologies and trends have changed how you have worked over the past few years? Which have great potential for increasing productivity? Which will change how you work 
over the next few years? (n=333)

27Information integration

33%

35%

22%

33%

24%

24%

30%

33%

31%

48%

48%

57%

48%

48%

52%

48%

45%

48%

41%

38%

34%

39%

46%

41%

38%

40%

41%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Mobile computing (smart phones, tablets)

Mobility and mobile devices

Plant floor to enterprise integration

Remote information access

Robotic advancements

Smarter control systems that incorporate worker knowledge

Virtualization

Wireless enterprise networks

Wireless plant floor networks

Has changed how we've worked Has great potential for increasing productivity Will change how we work



Looking forward
Forty-one percent of respondents reported that integration within their facility will increase at a slow pace, and 29% said 
they are currently undergoing improvements for information integration.

Q: Where do you see your information integration situation in the next few years? (n=409)
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