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Introduction and methodology 
 
Objective 
Control Engineering performed this research to understand how companies have undertaken projects 
to integrate multiple levels within their organization. Questions relate to how information flows and 
which directions between manufacturing areas (shop floor, field devices, PLCs, etc.) through higher-
level production control and up to enterprise systems. It looked at why, how, and when information 
integration projects are done, project size and scope, and related trends. 
Sample 
The sample was selected from recipients of Control Engineering who are involved in information 
integration.  
Method 
Subscribers were sent an email asking them to participate in this study. The email included a URL 
linked to the questionnaire. 

 Data collected: Sept. 16, 2013, through Oct. 7, 2013 
 Respondents were asked if they plan to commission or do future information integration. 

Those responding positively were asked about types of projects, amount of spending, 
project implementation, project effectiveness, integrator selection criteria, and other 
questions about information integration.  

 Number of respondents: 160 
o Margin of error: +/- 7.7 at a 95% confidence level  

 Incentive: Survey participants were offered the opportunity to enter a drawing for a $150 
VISA gift card. 



Respondent profile 



Job function and industry experience 
Thirty-six percent of respondents are directly involved in system or product design and/or control or 
instrument engineering, while only 11% listed system integration or consulting as their primary job 
function. Half of respondents have more than 20 years of industry experience. 

Q: Please indicate your primary job function. (n=160) 
Q: For approximately how many years have you worked in your current industry? (n=160) 
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Company location and size 
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Location 

The majority of respondents are located within the U.S., but 20% are internationally based. Thirty-four 
percent of respondents’ companies have less than 100 employees while 19% have 1,000 or more. 

Q: In what region of the country are you based? (n=160) 
Q: Approximately how many people work at your location? (n=160) 
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19% 
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Businesses and industries 
The top industries represented are involved in engineering, system integration or architectural services 
(22%); chemicals (17%); food, beverage or tobacco (16%); and instrumentation, measurements or 
control systems or devices (16%). Diverse industries are in the double digits. 

Q: In which of the following industries is your company involved? (n=160) 

22% 

17% 

16% 

16% 

15% 

14% 

13% 

11% 

11% 

10% 

Engineering, system integration 
or architectural services 

Chemicals 

Food, Beverage or Tobacco 

Instrumentation, measurement 
or control systems or devices 

Automotive or transportation 

Industrial machinery 

Electrical equipment 

Petroleum or refining 

Consulting, business 
or technical services 

Aircraft, aerospace or defense 

10% 

10% 

9% 

9% 

8% 

8% 

4% 

18% 

13% 

Comp. or comm. systems, 
peripherals or equipment 

Primary or fabricated metals 

Wood, paper, printing 
or related products 

Plastics or rubber 

Engine, turbine, mech. or 
elec. power transmission … 

Pharmaceuticals 

Semiconductors or other 
electronic components 

Other manufacturing 
or processes 

Other 



Implementation 



Integration of levels 
When looking at the levels of their manufacturing facilities, 25% of respondents claimed that Levels 1 
and 2 are the most integrated with a free flow of information in both directions and routine use. 

Q: On a scale of 1 to 5, how thoroughly integrated are the following levels using the key below: (n=160) 
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32% 
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Levels 1 & 2 Levels 2 & 3 Levels 1 & 3 
(direct integration) 
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Level 2: Advanced 
manufacturing control 
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Lack of integration 
When asked about the why there isn’t a greater level of integration between levels, most respondents 
cited the lack of recognition of benefits and/or an unwillingness to assign resources as the problem. 

Q: Why do you think there is not a greater level of integration between level [1 and 2] [2 and 3] [1 and 3]? (n=43,58,98) 
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Desire to restrict access to information 
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manufacturing control 
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Integration: Looking forward 
Twenty-six percent of respondents who reported a lack of integration between Levels 1 and 2 said that 
they are currently working towards improving this situation within their facilities, while only 16% said the 
same for Levels 2 and 3, and 14% for Levels 1 and 3. 

Q: Do you think the situation will change? (n=43,58,98) 

63% 
69% 

65% 

26% 

16% 14% 
9% 12% 

17% 

2% 4% 3% 
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Maybe, but no specific plans at the moment 

Yes, change is in the works 

No, we don't care 
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Level 1: Manufacturing floor 
Level 2: Advanced 
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Level 3: Enterprise 



Integration demand 
Nearly half of all respondents who indicated high levels of integration between levels of their facilities 
say that they are currently seeing the initial benefits and expect to see a continuous demand for 
integration. 

Q: Do you believe demand for integration between levels [1 and 2] [2 and 3] [1 and 3] will increase? (n=77,86,49) 

1% 2% 2% 

12% 11% 

18% 

35% 37% 35% 

47% 48% 
43% 

5% 
2% 2% 
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No, the information is available now but is rarely used 

No, users seem satisfied with what exists currently 

Yes, we would like to improve but being limited by existing technology 

Yes, we are seeing the initial benefits and it will grow/is growing 

Other 

Level 1: Manufacturing floor 
Level 2: Advanced 
manufacturing control 
Level 3: Enterprise 



Operations (Part 1 of 2) 

Nearly three quarters of respondents indicated that management does not use mobile devices to upload 
manufacturing information, but half said that their facility’s data can be accessed with mobile devices. 

Q: For the following series of statements, select a response that you feel reflects the situation at your company on a scale of 1 to 6 following this guide: (n=160) 
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23% 
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9% 
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Our company places a high value on making sure relevant 
business information and data is easily available for 

anyone who might need it at any level. 

Our facility is an integrated operation that allows 
enterprise-level people easy access to plant and 

manufacturing data. 

Individuals responsible for running manufacturing can 
access data from the enterprise level easily as necessary. 

Management routinely uses mobile devices within the 
plant to upload manufacturing information. 

Manufacturing data is kept isolated for security reasons so 
it cannot be accessed from mobile devices. 

Strongly disagree Disagree Moderately disgree Moderately agree Agree Strongly agree 



Operations (Part 2 of 2) 

Fifty-eight percent of respondents indicated that their manufacturing managers can not access control 
systems remotely, and 44% said security concerns limit the availability of wireless communications. 
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19% 
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Manufacturing managers can access control systems 
remotely via the Internet. 

Our internal wireless networks allow access to internal 
networks and the Internet from anywhere in any of our 

facilities. 

Concern for security has caused us to limit the availability 
of wireless communication. 

We have been considering providing access to 
manufacturing networks via the Internet, but we have not 

yet chosen or deployed a specific platform. 

Moving ahead, we are actively working toward a higher 
level of information integration toward a goal of availability 

by all practical means to any relevant individuals. 

Strongly disagree Disagree Moderately disgree Moderately agree Agree Strongly agree 

Q: For the following series of statements, select a response that you feel reflects the situation at your company on a scale of 1 to 6 following this guide: (n=160) 



Wireless networks 
Just over half of respondents indicated that their facilities’ internal wireless networks are all in-house 
installations, and 74% said they have had no intrusions since defensive measures were placed. 

Q: When we installed our internal wireless networks, we got help from? (n=160) 
Q: Wireless networks are often considered a potential security threat. What is your experience? (n=160) 
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52% 

System 
integrators, 

21% 
Equipment 
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N/A, 13% 
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intrusions 
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3% 

Security threats 



Sharing information 
Internal networks was reported as the most common medium for exchanging information between 
corporate management and manufacturing (43%) and between manufacturing and the enterprise 
level (36%). 

Q: How does your corporate management get information from manufacturing? (n=160) 
Q: How does manufacturing get information from the enterprise level? (n=160) 

43% 
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13% 

5% 

36% 

29% 

22% 

13% 
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Via weekly reports Manufacturing filters the 
information before it is 
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Via reports that are less 
frequent, every two weeks or 

longer 

From manufacturing to corporate management From enterprise level to manufacturing 



Integration tools 
The top three tools/resources used by the respondents to establish and sustain integration are 
customized software (47%), system integrators (41%), and browser-based interfaces (41%). 

Q: What tools are you currently using to establish and sustain integration? (n=160) 

47% 

41% 41% 40% 

32% 30% 

24% 23% 
18% 

15% 
13% 

4% 



Benefits, challenges of integration 
The most common benefit of integration as cited by 54% of respondents is better support for decision 
making, while 46% report  the greatest challenge being a lack of a budget for integration projects. 

Q: What benefits has integration brought your facility? (n=160) 
Q: What have been the greatest challenges you have faced from integrating operations? (n=160) 

54% 

48% 

45% 

43% 

39% 

Better support for 
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More automated/less 
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Better control of 
resources 
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productivity 

Benefits 
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General change mgt problems 
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Initial tests simply didn't work 
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Technology: Past and future 
Increased process power in PLCs and controllers was reported as the most influential development 
within the past 10 years by 57% of respondents, while 35% are looking towards mobile computing to 
affect production in the near future. 

Q: What technological development has had the most influence on changing the way you work over the past 10 years? (n=160)  
Q: What technology advancements do you think will most affect your job and production over the next few years? (n=160) 
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computing 

35% 

Robot 
advance- 
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Internet of 
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3-D 
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Cloud computing 
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Increasing productivity 
According to respondents, the greatest potential for increasing productivity can be found with improved 
information integration (56%) and smarter control systems that incorporate worker knowledge (54%). 

Q: What technical areas do you think have the greatest potential for increasing productivity? (n=160) 

56% 
54% 

39% 38% 
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Looking forward 
Fifty-one percent of respondents report that integration within their facility will increase at a slow pace, 
while only 8% don’t expect any change in the next few years. 

Q: Where do you see your situation in the next few years? (n=160) 

51% 

24% 23% 22% 

14% 14% 
8% 

Integration will 
increase, but 
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are in the works 
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seeing the 
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Same as we are 
now 
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