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 For the last 30 years, manufacturing has followed the 
Lean Management philosophy to stay competitive. 
Today, technology and the interconnectivity of 
things is the “new Lean” - and many manufacturing 
companies will fall further behind if this new concept 
of the operational revolution known as Manufacturing 
4.0 isn’t realized.

The Industrial Internet of Things (IIoT) enables 
Manufacturing 4.0. It allows powerful insight to help 
streamline business practices and deliver important 
results, including reduced costs, productivity 
improvement, better resilience, and flexibility across 
the enterprise. The emphasis is on bringing ideas 
together as well as machines. 

It also means linking all processes — not in a chain, 
as we have thought in the past, but into a cross-
functional, hyper-connected, and data-driven 
manufacturing organization.

Today, your data can tell you so much more about the 
performance of your business.

The Industrial Internet of Things Machines on the 
shop floor can now speak to your top floor combining 
the intelligent and intuitive language of machines 
through the MES with the operational controls and 
efficiency indicators of an ERP. Key Performance 
Indicators can be fully leveraged through master 
schedules and production and planning, along with 
the actual production capacities from the shop floor.
 

Utilization of operational controls 
can now be indicated not solely on 
operational units for control but 
through financial impact to the 
company. Adding Data, collected 
from all existing IT systems and 
the machines from the shop 
and the top floor to the overall 
solution, takes this information and 
turns it into easy to understand 
dashboards and reports giving you 
detailed views of how successfully 
your company is performing.

Arriving at such a level of data 
maturity takes the right tool to 
collect the data and convert it into a 
proper Key Performance Indicator 
(KPI), and the skills to interpret your 
data.  

The DaTa MaTuriTy Model, THE FOUR Levels OF DATA MATURITY
BECOME A MASTER - TRANSFORM FROM A REACTIVE TO A PROACTIVE MANUFACTURER 

 AT A GLANCE
Data Maturity Model
Data Analytics 

LEVEL - 1 Data Maturity: No meaningful mechanism 
in place to capture and collect data.

LEVEL - 2 Data Maturity: Data collection method in place but 
no ability to interpret it and to take action.

LEVEL - 3 Data Maturity: Data collection in place with the 
ability to interpret information and intervene.

LEVEL - 4 Data Maturity: Data collection in place with the 
ability to analyze historical data that help predict 
scenarios based on trends. 
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The Four Levels of Data Maturity in Manufacturing
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A Synopsis, Level 1, the Firefighter:

These are the shops that are the toughest to manage 
and also the toughest to work in. The pursuit of im-
provement takes a back seat to daily survival (or hour 
by hour survival). At the same time, “hero work” and 
a constant reactionary posture (“firefighting”) are re-
warded and seen as effective management (because 
leadership is viewed as being “highly engaged” in the 
running of the business). Reaction time to issues 
is typically slow, as front-line leadership can’t be 
everywhere at once. Middle and upper management 
are slow to react because their front-line leadership 
either doesn’t know there are issues, or they’re too 
busy to report on issues. The leaders who are most 
effective in getting operations through the next hour, 
and ultimately, to the finish line (the end of the day) 
are often promoted into higher levels of responsibility 
and authority. This continues the perpetual cycle of 
top-down firefighting. At the same time, the oper-
ators on the floor are victims of their environment, 
forced to suffer through constantly shifting agendas, 
finger-pointing, and knee jerk reactions that rarely, if 
ever, produce lasting or effective countermeasures. 
Costs are driven upward in the form of:

• Expedited shipping and freight
• Excessive labor costs and cost/unit
• Elevated material costs in the form of scrap 

and rework
• Decreased cash flow as a result of low 

throughput velocity
• Increase in Work in Process produced to 

improve part availability 

The level-1 organization tends to compete on price 
because it cannot compete on speed and predict-
ability. Employee turnover rates are the inverse of 
inventory turns, and the overall engagement level 
of employees is low. In short, level one is a miserable 
existence for a manufacturing business. 

If the level one organization doesn’t realize its folly, 
it is destined to lose market share, and ultimately, its 
capability to keep the doors of the factory open.

A Synopsis, Level 2, the Soloist:

Manufacturing businesses in Level 2 have identified 
a need to collect data. They can now conduct data 
analysis. Leadership, typically at middle and upper 
levels, understands that a business intelligence 
deficit exists and that the pain points created by this 
“data deficit” are damaging to financial performance, 
customer satisfaction, and employee engagement. 
The best effort is made to remedy this deficit by dis-
jointedly gathering operational data either by shift, 
by work center, by a supervisor, or a combination of 
these. The lack of standardization in the collection of 
data and the spread of responsibility results in multi-
ple data silos with no central connection. This further 
results in inadvertent data hoarding as the persons 
collecting the data do not have a capture, analysis, 
and storage protocol to follow. Since the collection 
and attention to data have increased from level 1, 
response velocity has increased as well, so there is 
a tangible improvement in certain areas. However, 
the lack of data capture, analysis, and storage 
protocol lends itself to a scatter-shot approach that 
often results in sub-optimization, lack of appropriate 
focus, and lost opportunities for learning. Revisiting 
any lessons learned from operational data is nearly 
impossible, which perpetuates the cycle of repeat 
problems. Fire-fighting still exists in most areas while 
costs remain higher than they should be. While the 
level-2 shop or organization can feel good about the 
fact that an effort is being made to increase data vis-
ibility, the results from that effort do not translate to 
tangible improvements in operational and financial 
performance.

THE FOUR Levels OF DATA MATURITY
TRANSFORM FROM A REACTIVE TO A PROACTIVE MANUFACTURER 

 AT A GLANCE
Data Maturity Model
Data Analytics 

 
Data Maturity is 
Rewarding 

 ► Strategic focus on growing 
the business

 ► Transparency & insight 

 ► Higher levels of employee 
engagement

 ► Processes can be held 
accountable

 ► Performance becomes a 
system issue and not an 
employee-driven topic

 ► Higher throughput velocity

 ► Increased availability

 ► Higher machine utilization

 ► Increased motivation to 
contribute

 ► Better cashflow, better P&L 
performance

 ► Focus shift from customer 
fulfillment to customer 
delight
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Continued - Level 2, the Soloist:

While the level-2 shop or organization can feel good 
about the fact that an effort is being made to increase 
data visibility, the results from that effort do not 
translate to tangible improvements in operational 
and financial performance.

A Synopsis, Level 3, the  Connector:

The level 3 organization has recognized the difficul-
ties associated with a disjointed approach to data 
collection and analysis. It has taken steps necessary 
to shift from a multiple data silo approach to a 
centralized, connected data approach. This shift in 
approach typically requires capital expenditure and 
the utilization of an external specialist or firm. The 
step from level 2 to level 3 is a big one in terms of 
operational effectiveness, potential capability, and 
connectedness between the “shop floor” and “top 
floor,” but also between processes and geographi-
cally separate operations. Data is now collected in 
real-time for use in immediate problem escalation/
resolution and provides process owners (operators) 
with feedback on a cycle by cycle performance. Shop 
floor engagement increases because the information 
is readily available and shared. Targeted performance 
in throughput velocity, quality, and logistical timing is 
monitored, and as a direct result, improved through 
the Hawthorne effect. Decision velocity increases as 
empirical data are readily available and shared. The 
“black hole” of performance visibility, typically expe-
rienced in multi-site operations, is enlightened with 
near-immediate performance feedback, enabling 
the multi-site organization to perform targeted site 
triage and to allocate resources more quickly and 
appropriately. Back at the local level, costs are driven 
down as a result of effective monitoring, appropriate 
allocation, quicker problem resolution, and the reduc-

tion of previously invisible waste. In short, the step 
from 2 to 3 is transformative in terms of operational 
and financial performance.

A Synopsis, Level 4, the Master:

The level 4 shop or organization has grown enough 
in its data maturity journey to gain significant for-
ward-looking insight regarding operational capability. 
The simple analytical tools and visualizations of level 
3 have been supplemented, and often replaced by 
more sophisticated analysis practices. While skill 
at level 3 provided the ability to diagnose issues in 
relatively short order and to develop and implement 
effective countermeasures, level 4 tools provide a 
more predictive and statistically based methodology 
that recognizes subtle shifts in performance and the 
role that variation plays in performance. Armed with 
an appreciation and understanding of normal and 
special cause variation, leadership at all levels is now 
better equipped to make decisions that are more 
system-focused and more likely to create sustainable 
improvement. Gone are the days of knee jerk reac-
tions because data is viewed within the context of 
anticipated fluctuations. Management, by exception, 
replaces management by the response to dips and 
spikes. Using statistically based logic, leaders can 
pre-empt adverse shifts in operational and financial 
performance by recognizing the symptoms of system 
degradation and intervening with countermeasures 
that install more overall stability and narrowing per-
formance ranges (increased predictability). Costs re-
duce significantly as planning against known capabil-
ity becomes more productive, and the decisions that 
are made, are in fact, made with the whole system 
in mind. Gone are the days of sub-optimization and 
the creation of unnecessary constraints. The lessons 
learned in the journey through the previous three 
levels are utilized and revisited as reinforcement. 

THE FOUR Levels OF DATA MATURITY
TRANSFORM FROM A REACTIVE TO A PROACTIVE MANUFACTURER 

 AT A GLANCE
Data Maturity Model
Data Analytics 

“We have realized >20% 
reduction in operation time 
on the components we have 
focused our CI efforts on 
during the year. Strategically, 
the biggest risk of NOT having 
FORCAM’s Manufacturing 4.0 
platform solution is that we 
would be outperformed by our 
competitors.” 

Martin Thorden, President
GKN Aerospace Newington, CT

WEBCAST >>>

https://youtu.be/3rvCrmgCIsI
https://youtu.be/3rvCrmgCIsI
https://youtu.be/3rvCrmgCIsI
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Pugh Matrix: Transforming from a Reactive to

 a Proactive Manufacturer


