
 

 

 

February 2014, IDC Manufacturing Insights #IDCWP04W 

White Paper 

Achieving Operational Excellence With Real-Time Plant 
Floor Visibility 

Sponsored by: Zebra Technologies Corporation 

Pierfrancesco Manenti 
February 2014 

IN THIS WHITE PAPER 

This IDC Manufacturing Insights' White Paper discusses the results of our most recent research 
analyzing the trends of manufacturing operations management. We conducted a survey of over 240 
European manufacturing enterprises across multiple sectors including consumer packaged goods 
(CPG), high-tech/electronics, discrete manufacturing, and process manufacturing.  

Among the key findings presented in this White Paper we highlight the following: 

 Fostering operational excellence is back at the top of manufacturers’ agendas. This shows a 
profound mindset change and rethinking of some of manufacturers' recent priorities, which 
over the last 10–15 years, were essentially focused on production outsourcing to low cost 
countries. 

 European manufacturers believe that the most compelling approach to achieving operational 
excellence is through gaining higher levels of plant floor visibility. 

 One of the key results of this study is that about 65% of European manufacturers believe that 
the importance of plant floor visibility will increase over the next three years and they are ready 
to launch initiatives to achieve that.  

 Survey results confirm that information technology (IT) and operation technology (OT) have a 
fundamental role to play in supporting companies achieving operational excellence in 
manufacturing through a higher level of plant floor visibility. 

This White Paper can support manufacturers to define their plant floor visibility strategy by providing: 

 A definition of what plant floor visibility is, along with attributes that define business benefits 
and technology support. 

 A maturity framework that identifies five incremental steps to achieving an advanced level of 
plant floor visibility. 

 A benchmark of where European manufacturers are today along the maturity framework and 
where will they be three years from now.  

 A description of the technologies most invested in to support plant floor visibility, including 2D 
barcodes, intelligent automation/robotics, Internet of things and RFID. 

 A series of recommendations that will guide manufacturers towards increased plant floor 
visibility 
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SITUATION OVERVIEW 

The troubled development of the world economy in recent years has proved to be a turnaround point 
for the manufacturing industry. While in the past 10–15 years the manufacturing industry was 
essentially "neglected" with respect to other sectors such as finance or services, today it is considered 
a critical source of wealth and an industry to invest in for the most advanced economies around the 
world.  

Governments now understand better that an economy based on services alone cannot survive in the 
long run. Recent Harvard University research confirms that the manufacturing industry is immensely 
important to the prosperity of nations, with over 70% of income variations of 128 nations over the last 
60 years explained by differences in manufacturing exports alone (source: WEF, 2012).  

The manufacturing industry is at the top of the European Commission strategic agenda as they have 
enforced policies to raise the GDP share of manufacturing from today's historical low of 16% to 20%. 
Germany, with 21% of GDP from manufacturing, is leading the way towards designing the future of 
manufacturing through the "Industrie 4.0" initiative that defines the "fourth industrial revolution" as 
highly automated and based on the use of cyber-physical systems — i.e., sensor-enabled systems that 
can intelligently communicate through the Internet of things. 

Foster Operational Excellence is Topping Business Agendas 

IDC Manufacturing Insights' most recent research on manufacturing operations management in 
Europe, which is presented in this White Paper, confirms the above trend towards a growing 
importance of manufacturing. Survey results show that not only are governments realizing the 
importance of the manufacturing industry; also manufacturers themselves are changing their mindset 
regarding the importance of making products.  

Among the critical business initiatives that manufacturers in Europe are prioritizing over the next three 
years, "foster operational excellence" in manufacturing emerges from our survey as a high priority, 
along with more business oriented initiatives of "exploiting new markets", "increasing customer 
experience" and "product innovation". The extremely high importance that fostering operational 
excellence shows in our survey highlights a profound mindset change and rethinking of traditional 
manufacturers' priorities. European manufacturers are going back to basics, to their manufacturing 
roots. They are putting a renewed premium on production knowledge driven by the need to protect and 
enhance their product and production technology. Manufacturers are realizing that their direct 
involvement in production operations fosters innovation and improves customer service.  

Most Critical Plant Floor Areas 

To foster operational excellence, European manufacturers are ready to launch a number of initiatives 
aimed at addressing the most critical plant floor challenges (Figure 1). One striking result of our survey 
is that, although significant investments have been made in the past to improve and automate plant 
floor processes, all plant floor areas are still considered challenging by the panel of European 
manufacturers we interviewed, with an intensity ranging from 3 (mid) to 4 (mid-high). 
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FIGURE 1 

Most Critical Plant Floor Areas 

Q: What are the most critical plant floor challenges for your company? 

 

N=240 

Source: IDC Manufacturing Insights, 2014 

We can recognize three major areas of challenge on the plant floor: 

 Inbound/Outbound: European manufacturers have a growing awareness of the importance of 
inbound and outbound processes which have traditionally been considered of marginal 
importance. Poor management of these processes may lead to excess inventory and poor 
customer fulfillment. 

 Manufacturing: The excess of WIP (work-in-process), which is the result of suboptimal and 
disconnected operational processes, particularly material flow and production, is of notable 
concern.   

 Maintenance management and quality control: Ancillary processes such as maintenance and 
quality are considered a challenge in the modern manufacturing enterprise, as they are 
typically poorly coordinated with manufacturing operations processes.  

Importance of Plant Floor Visibility 

On their way towards achieving operational excellence, European manufacturers will have to 
undertake a number of plant floor initiatives aimed at solving the above plant floor challenges. Figure 2 
shows the most relevant initiatives that European manufacturers are planning to launch over the next 
three years.  
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FIGURE 2 

Plant Floor Initiatives 

Q. What are the plant floor initiatives you expect your company will undertake over the next 3 years? 

 

N=240 

Source: IDC Manufacturing Insights, 2014 

Among the most relevant initiatives for this study we highlight:  

 Gain better plant floor visibility — European manufacturers believe that the most compelling 
approach to achieving operational excellence is through gaining better plant floor visibility. 
This means enabling plant floor personnel to have a better understanding of the status and 
performance of plant floor operations in an optimal timeframe.  

 Invest in factory automation — Manufacturers will continue investing in factory automation to 
standardize production, increase quality, and reduce operational costs. Automation will also 
enable enterprises to gather essential data from their plant floors in real-time. 

 Improve manufacturing flexibility — Making the plant floor more flexible will require 
manufacturers to completely rethink their plant floor in a way that it can be quickly 
reconfigured to fulfill frequently changing customer needs.  

 Invest in plant floor IT — Manufacturers are realizing that investing in modern IT that can create 
a real-time decision making environment for plant floor employees will play an essential role in 
achieving better levels of operational excellence. 

The above initiatives are all tightly connected and contribute to the overarching initiative of gaining 
plant floor visibility. The latter represents the end goal that manufacturers want to achieve and it will be 
supported by most of the other underpinning initiatives, such as factory automation, manufacturing 
flexibility and plant floor IT. What is emerging from this research is that manufacturers are ready to 
launch a series of integrated initiatives that — involving people, processes, IT and automation — are 
aimed at achieving operational excellence in manufacturing by creating real-time plant floor visibility. 
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Definition of Plant Floor Visibility 

The emergence of plant floor visibility as the key initiative for European manufacturers over the next 
three years poses a number of questions. What did manufacturers really mean by plant floor visibility? 
What level of plant floor visibility do they have today? How far are they willing to go with planned 
investments to gain better plant floor visibility? 

To gain a definitive position of plant floor visibility and its positive impact on manufacturing, we 
submitted a set of possible definitions of plant floor visibility to our panel of European manufacturers, 
along with questions aimed at identifying attributes that qualify business benefits and technology 
enablers of plant floor visibility.  

By analyzing survey responses and combining results from multiple questions, we created a set of five 
incremental definitions for plant floor visibility that are displayed in Figure 3. Each definition describes 
a different level of maturity of plant floor visibility and supersedes the previous one in terms of 
business benefits (e.g., expected impact on business performance) and technology enablers (e.g., 
frequency of data collection, type of data collected). 

The five levels of plant floor visibility can be defined as follows: 

 Limited. This is the lowest level of plant floor visibility definition where we positioned 
manufacturers that do not recognize or expect a particular impact of plant floor visibility on 
business performance. The key operational driver for these companies is merely cost cutting. 
These companies therefore have a very reactive attitude and would not invest in IT to support 
plant floor visibility. They would see this as a mere cost and in fact tend to still use manual 
data collection processes, supported by spreadsheets. 

 Basic. Manufacturers at this level of maturity have basic visibility of plant floor data. This is 
generally limited to production data from a few areas of the plant floor. These organizations 
have made or are making focused investments in plant floor technologies such as factory 
automation, ruggedized handheld devices and barcodes. They are essentially able to gather 
production data from "fixed assets" (e.g., CNC machines, PLCs, controls) on a time-based 
fashion (e.g. at end of each day or end of each shift). This data is integrated into limited in 
scope manufacturing execution systems (MES) or ERP applications.  

 Integrated. This level of maturity is an extension of the previous one and includes those 
organizations that are able to gather production data from across the entire plant floor, 
including inbound/outbound, warehouses and production processes through widespread 
automation investments and end-to-end MES applications. These companies see production 
data collection as a way to save workers from time-consuming data entry activities, reduce 
overall operational costs, and improve quality, timeliness and reliability of data input. 

 Extended.  Going beyond automatic gathering of plant floor data, organizations with an 
"extended" level of plant floor visibility are able to measure plant floor performance in real-time 
by measuring dashboards of critical KPIs. Those companies believe that plant floor visibility 
has a high impact on business performance and strive to increase productivity rather than just 
looking for cost cutting opportunities. These organizations have extended their plant floor 
visibility capabilities through the use of RFID or other location-based technologies that enable 
real-time gathering of information, particularly from "moving assets" such as bins, pallets, 
racks, parts, finished goods, tools, etc.   

 Advanced. The most advanced organizations in this maturity framework are those that believe 
that plant floor visibility has a very high impact on business performance and is a fundamental 
enabler for faster decision making on the plant floor. These organizations not only have 
invested in automation and RFID to enable real-time visibility across the entire plant floor, they 
have also adopted advanced technologies such as Big Data analytics, social business, cloud, 
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and Internet of assets to create a real-time, collaborative decision-making environment that 
enables their plant floor employees to make informed decisions faster. 

FIGURE 3 

Incremental Definitions of Plant Floor Visibility 

 

Source: IDC Manufacturing Insights, 2014 

Plant Floor Maturity Framework — Current Situation 

The five incremental definitions in Figure 3 represent the base for our maturity framework for plant 
floor visibility. We have segmented survey results by identifying homogeneous groups of 
manufacturers that share the same definitions and qualifying attributes of plant floor visibility. The 
results are shown in Figure 4, which shows the percentage of European manufacturers that are 
currently at each maturity level. 
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FIGURE 4 

Maturity framework — Current Situation 

 

Source: IDC Manufacturing Insights, 2014 

With an average level of plant floor visibility between "basic" and "integrated", the framework highlights 
how many European manufacturers are still immature in their understanding of plant floor visibility. 
The vast majority of companies in Europe have a "basic" level of plant floor visibility and slightly more 
than 50% have implemented plant floor technologies that enable an "integrated" level of plant floor 
visibility. However, less than 15% of organizations in our survey have an "extended" level of plant floor 
visibility formed around real-time KPI calculations and the use of RFID. Just a handful of companies 
can boast an advanced level of plant floor visibility based on Big Data analytics, social business, 
cloud, and Internet of assets. 

FUTURE OUTLOOK 

One of the key findings of this study is that about 65% of European manufacturers believe that the 
importance of plant floor visibility will increase over the next three years. In fact, we have seen earlier 
in this paper that European manufacturers are ready to invest and launch initiatives to gain more plant 
floor visibility.  

The reason behind this specific focus is that European manufacturers are progressively recognizing 
that a higher level of plant floor visibility has a significant impact on business performance. According 
to our survey, the majority of manufacturers expect to achieve multiple benefits with better visibility 
across their plant floor (Figure 5). In particular, manufacturers believe that higher levels of plant floor 
visibility can speed up inbound/outbound operations and reduce inventory and WIP.  
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FIGURE 5 

Benefits of Plant Floor Visibility 

Q. What are the main business benefits that real-time plant floor visibility can bring to your company? 

 

N=240 

Source: IDC Manufacturing Insights, 2014 

What is constantly emerging from this research is that manufacturers aren't looking to launch point 
initiatives to increase local visibility in one particular area of the plant floor. Instead they are ready to 
invest in end-to-end initiatives aimed at achieving superior visibility across the entire plant floor. These 
end-to-end initiatives will be driven by the following two business drivers: 

 Increase process productivity: Manufacturers in Europe will continue to instrument operational 
process to make them more "visible" and "intelligent". For example, they will be using sensors 
onboard machines to measure and report production state in real time. The initial productivity 
gain is in the elimination of the need to have personnel acquire and enter data, but the greater, 
longer term benefit will be the ability to have autonomic or self-healing processes. 

 Increase individual productivity: European manufacturers will equip their plant floor employees 
with a real-time, collaborative decision-making environment that puts in-context, timely 
information at the fingertips of everyone on the plant floor who might need it, at that particular 
time. With this in place, manufacturers can ensure that their employees collaborate and that 
organizational structures are fluid, with an ability to easily form teams of interest to address 
specific issues, as they arise. The notion of self organizing teams is very common in social 
networking contexts, and those tools and cultures should inform manufacturing companies as 
a way to sustain higher levels of flexibility and speed of business.  
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Plant Floor Maturity Framework — Future Outlook 

Survey results show that over the next three years manufacturers in Europe will invest to increase their 
plant floor visibility and they will gradually and consistently move up our plant floor visibility maturity 
framework.  

FIGURE 6 

Maturity Framework — Situation Three Years From Now 

 

Source: IDC Manufacturing Insights, 2014 

Figure 6 describes the expected evolution of plant floor visibility, showing the percentage of 
manufacturers that will be at each level in three years. The percentage of companies that will be 
moving one level up from today's maturity level is shown in the respective arrows. 

In three years from now, the level of plant floor maturity will be significantly higher than today among 
European manufacturers.  

 Virtually all manufacturers in Europe will enjoy at least a "basic" level of plant floor visibility. 
Less than 8% will still rely on manual data collection and spreadsheets. 

 More than 15% of European manufacturers will enter the "integrated" level of plant floor 
visibility by extending their current MES or ERP applications to cover the entire plant floor end-
to-end. 

 Nearly 19% of companies are expected to move towards an "extended" level of plant floor 
visibility, so that 33% of organizations will have full real-time visibility of plant floor KPIs based 
on RFID and sensors.  

Level 1 Level 2 Level 3 Level 4 Level 5

Limited

Integrated

Extended

Time

Le
ve

l o
f M

at
ur

ity Advanced 

Basic

In-level shif t f rom 
today’s maturity 

level



©2014 IDC Manufacturing Insights #IDCWP04W 10 

 As little as 2.1% of respondents will move up to the top level of the maturity framework, 
highlighting how technologies such as Big Data analytics, social business, cloud, and Internet 
of assets still have a long way to go to become mainstream in manufacturing environments. 

The Role of Information and Operations Technology 

Survey results shown in Figure 7 confirm that IT/OT have a fundamental role to play in supporting 
companies achieving operational excellence in manufacturing through a higher level of plant floor 
visibility. 

Among the technologies that European manufacturers believe will change the way manufacturing 
operations are managed in three years from now, we highlight: 

 2D barcodes: European manufacturers are very excited by the opportunities and quick wins 
brought by 2D barcode technologies. In fact they believe that this simple, inexpensive, yet 
powerful technology will be the most likely to change the way manufacturing operations are 
managed three years from now. In effect, many manufacturers are expected to launch 
initiatives in the very short term to substitute traditional barcodes with the more flexible, and 
information richer, 2D barcodes. 

 Intelligent automation and robotics: As previously discussed, manufacturers in Europe will 
continue to invest in factory automation technologies, particularly sensor-enabled controls, 
robotics and machines, as a way to gather plant floor data and improve visibility. Of particular 
interest is the emergence of "intelligent robots" that are able to perform tasks learning from 
experience and have sensors that make them aware of the environment and thus safe for the 
people around them.  

 Internet of things:  Following the directions of initiatives like "Industrie 4.0" that we mentioned 
at the beginning of this paper, European manufacturers will be instrumenting their plant floor 
to create a network of intelligent sensors, robots, equipment, and machines that can share 
plant-specific information on a wireless network, in real-time. Investments in M2M 
technologies and Internet of things are expected to top manufacturers' agendas over the next 
three years and beyond. 

 RFID: This technology represents an inexpensive way for European manufacturers to gain 
better visibility from plant floor operations in real time. Our survey results confirm that some of 
the traditional barriers to the adoption of RFID — cost and poor sensitivity and precision — are 
no longer seen as a challenge. Prices have declined and accuracy increased to a point that 
we can affirm that RFID is a mature technology. It is no surprise to see that European 
manufacturers believe RFID is among the technologies expected to change the way 
manufacturing operations will be managed three years from now. 
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FIGURE 7 

The Role of Information and Operations Technology 

Q.  Do you think the following technologies are going to change the way manufacturing operations 
are managed in your company in three years from now? 

 

N=240 

Source: IDC Manufacturing Insights, 2014 

Survey results also show that the level of plant floor IT/OT investment is significant among European 
manufacturers: 

 More than 50% of respondents to our survey said they spent more than €1 million in plant floor 
IT/OT last year. In particular, 90% of the largest companies (5,000+ employees) spent more 
than €1 million last year. 

 Over the next three years, about 30% of manufacturers participating in our survey said they 
will increase plant floor IT/OT investments, while less than 10% will decrease 

 More than 40% of respondents spent between 15% and 25% of total plant floor IT/OT 
spending on plant floor visibility. 7% of respondents have spent over 25%.  

 The majority of companies expect a quick payback from their plant floor visibility IT/OT 
investments. About 80% of them expect to achieve ROI in two years or less, of which almost 
half (40%) expect a return in less than one year. 

This level of IT/OT investment is a very good sign that demonstrates our initial thesis: manufacturers 
are going back to basics, to their manufacturing roots. They are eager to use IT/OT to achieve new 
levels of operational excellence. They realize that to achieve this they need to enable superior plant 
floor visibility through investments in automation, M2M technologies and RFID. 
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ESSENTIAL GUIDANCE 

European manufacturers are going back to basics, to their manufacturing roots. They are putting a 
renewed premium on production knowledge driven by the need to protect and enhance their product 
and production technology. Manufacturers are realizing that their direct involvement in production 
operations fosters innovation and improves customer service.  

European manufacturers now better understand the strategic importance of achieving operational 
excellence in manufacturing and believe that gaining more plant floor visibility is the essential way 
forward. 

Advice for Manufacturers 

The following advice applies to those manufacturers seeking to lead the way towards superior plant 
floor visibility: 

 Importance of manufacturing: You must realize that your factories are essential to your 
success as a business. Manufacturing operation is where strategies become reality and 
customer orders are fulfilled. In other words, it is on the plant floor that customer satisfaction — 
or dissatisfaction — originates.  

 Identify plant floor challenges: You have to be aware that although you have invested 
significantly on the plant floor over the past years, there is still a lot to do to achieve 
operational excellence. Look at your plant floor and identify the areas of challenge. The 
findings and data presented in this report should be a guide for you to investigate your plant 
floor challenges and identify possible initiatives to overcome those. 

 Importance of plant floor visibility: As with many of your competitors, you will realize that 
gaining superior plant floor visibility is the key way forward to achieving operational 
excellence. Consider plant floor visibility as your strategic goal and undertake all necessary 
initiatives to enable it.  

 Plant floor visibility maturity framework: The maturity framework presented in this paper will 
help you understand your current level of plant floor visibility and benchmark your company 
against your peer organizations. It will also guide you through the incremental steps you will 
have to undertake to achieve an advanced level of plant floor visibility. 

 Revolution, not evolution: To fully harness the opportunities of plant floor visibility, you should 
not look at launching point initiatives aimed at increasing local visibility in one particular area 
of the plant floor. Instead, you will need to undertake an end-to-end initiative focused at 
improving visibility throughout your entire plant floor. 

 Importance of IT/OT: Investments in modern plant floor IT/OT will be essential for you to 
achieve a superior level of plant floor visibility. The extraordinary advancements in IT/OT — 
particularly 2D barcodes, intelligent automation/robotics, Internet of things and RFID — are an 
opportunity for you to create a competitive edge. 

 Holistic IT approach: You must undertake a profound rejuvenation of your current IT/OT 
landscape and to do so you have to allocate adequate budget. Do not just look at 
implementing each single technology in isolation. You should rather take a holistic IT 
approach that considers each technology as a part of an overall information layer that creates 
a real-time, collaborative decision-making environment. 
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APPENDIX 

This appendix explains the methodology IDC Manufacturing Insights used for the creation of this White 
Paper. 

Methodology 

The information presented in this document comes from primary research run by IDC Manufacturing 
Insights. The primary research is based on a European survey conducted in the fall of 2013 across 
multiple manufacturing industries such as CPG, discrete manufacturing, electronics, and process 
manufacturing. 240 interviews were carried out with IT and line-of-business professionals of different 
sized businesses in France, Germany, Italy, and the U.K. Tables M1, M2, M3 and M4 provide further 
details. 

TABLE M1 

Vertical Market Quotas 

 %  Count  

CPG  23.3% 56 

Discrete 27.1% 65 

Electronics 25.0% 60 

Process 24.6% 59 

Total  100.0% 240 

Source: IDC Manufacturing Insights, 2014 

TABLE M2 

Company Size Quotas 

 %  Count  

200–499  16.7% 40 

500–1,499  23.8% 57 

1,500–5,000 27.5% 66 

>5000  32.1% 77 

Total  100.0% 240 

Source: IDC Manufacturing Insights, 2014 
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TABLE M3 

Country Quotas 

 %  Count  

France 25.0% 60 

Germany 25.0% 60 

Italy 25.0% 60 

UK 25.0% 60 

Total  100.0% 240 

Source: IDC Manufacturing Insights, 2014 

TABLE M4 

Job Role Quotas 

 %  Count  

IT Department (CIO, IT Director, IT Manager, etc.)  46.3% 111 

Line-of-Business (COO, CTO, VP Operations, VP 
Supply Chain, Operations Director, Plant Director, 
Plant Manager, Plant Engineer etc.) 

53.8% 129 

Total  100.0% 240 

Source: IDC Manufacturing Insights, 2014 
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