Aberdeen Group

Manufacturing Flexibility

Synchronizing the Shop Floor and Supply Chain

January 2007



http://www.aberdeen.com/common/send_to_friend.asp?cid=3859




Manufacturing Flexibility Synchronizing the Shop Floor and Supply Chain

Executive Summary

Manufacturing flexibility, for the purpose of this study, is defined by Aberdeen as the
convergence of supply chain visibility, production capacity, and dynamic decision mak-
ing. The Aberdeen Group has also identified three key performance indicators (KPI): on
time delivery, finished goods inventory, and manufacturing cycle time, these KPI are
used to measure the success enjoyed by manufacturers that integrate and improve upon
the above three business capabilities.

Key Business Value Findings

The top three strategic actions being implemented by manufacturers to improve flexibil-
ity are measuring operational metrics, controlling inventory costs, and improving dy-
namic decision making. When viewed as an overall coherent strategy this can be catego-
rized as a “measure, control, and improve” strategy, which is a common approach in the
continual improvement and Lean manufacturing space. Manufacturers should utilize this
approach when attempting to improve flexibility; it plays an important role in the analy-
sis and recommendations.

Implications & Analysis

By analyzing the technology strategies of the Best in Class, two major areas of technol-
ogy utilization are identified as precursors to Best in Class performance. First, improving
production process capabilities is a determining factor in operational performance.
Manufacturers have successfully improved this by implementing open architecture auto-
mation systems and improving the configurability of MES (Manufacturing Execution
Systems), ERP (Enterprise Resource Planning), and APS (Advanced Planning and
Scheduling) solutions. Manufacturers have also achieved Best in Class performance by
improving dynamic decision making. This improvement has been accomplished by in-
corporating supply chain visibility and modeling capabilities into the APS optimization
engines.

Recommendations for Action

® Utilize either ERP or MES to measure on time delivery, finished goods in-
ventory, and manufacturing cycle time performance. Gauge the success of
manufacturing flexibility by the aggregate performance of these metrics.

® Manufacturers should utilize open architecture automation systems. Best in
Class manufacturers are over 3 times more likely to have implemented open
architecture automation systems.

® Manufacturers should incorporate supply chain and production constraint
visibility into APS solutions and utilize APS solutions for dynamic decision
making. Best in Class manufacturers are 35% more likely than other manu-
facturers to have accomplished this.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Chapter One:
Issue at Hand

¢ Reducing inventory costs and shrinking lead times are the main market pressures driving
manufacturing flexibility initiatives today, both of which limit manufacturers’ ability to
buffer against demand uncertainty.

¢ Increasing demand uncertainty is an additional market pressure driving manufacturers
today, which increases the need of manufacturers to successfully buffer against de-
mand uncertainty.
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¢ Plant floor automation, execution system configurability, demand visibility, production
constraint visibility, and dynamic decision -making all contribute to the success of manu-
facturing flexibility initiatives.

The scope and definition of manufacturing flexibility can vary across particular

initiatives, but is generally broad and technology dependent. The typical aim of

these initiatives is to reduce the costs associated with buffering demand uncer-

tainty, while still improving overall customer delivery performance. There are
three main aspects of the manufacturing process that will be examined in this report: pro-
duction capabilities, supply chain visibility, and dynamic decision making. In the con-
text of this report, Aberdeen defines manufacturing flexibility as the convergence of
these three aspects of the manufacturing process and any improvement in manufacturing
flexibility will encompass an improvement in one or more of these aspects of the manu-
facturing process.

Production Capabilities

For the purpose of this report, production capabili-
ties refer to the plant floor automation and execu-
tion capabilities that are available to manufacturers.
The main areas of interest in regards to production
capabilities are ISA-88 compliance, the implemen-
tation of open architecture automation systems and
the configurability of enterprise applications. In-
creasing the level of ISA-88 compliance and im-
plementing open architecture automation systems will improve production capabilities in
two ways, first by increasing the plug and play capabilities of new hardware and second
by increasing the configurability of current automation systems and hardware. The other
aspect of production capabilities, configurability of MES (Manufacturing Executions
Systems), ERP (Enterprise Resource Planning), and APS (Advanced Planning and
Scheduling), is relatively self explanatory. If execution systems facilitate multiple pro-
duction setups and quick changeovers the production capacity of a given set of assets
increases.

ISA-88 is an international standard
helping manufacturers produce in a
flexible way. It provides standards,
models, and terminology for defining
the control requirements in a manu-
facturing environment.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Supply Chain Visibility

Timely visibility into customer demand and raw material availability are both critical
components of manufacturing flexibility and will both be analyzed in this report. Raw

material availability is closely related to pro-
duction capabilities. The ability to quickly
alter hardware and execution system setups is
wasted without an accurate picture of the
available raw materials necessary for the ad-
justment. Demand visibility is also similarly
related to production capabilities. The ability
to alter hardware setups and execution sys-
tem configurations will also be wasted if
there is visibility into customer demand is not
available and more specifically if real time
changes in customer demand are not avail-
able.

Dynamic Decision-Making

Dynamic decision making occurs when pro-
duction capabilities and supply chain visibil-
ity converge. The degree to which manufac-

PACE Key — For more detailed descrip-
tion see Appendix A

Aberdeen applies a methodology to benchmark
research that evaluates the business pressures,
actions, capabilities, and enablers (PACE).
These terms are defined as follows:

Pressures — external forces that impact an
organization’s market position, competitiveness,
or business operations

Actions — the strategic approaches that an
organization takes in response to industry pres-
sures

Capabilities — the business process competen-
cies required to execute corporate strategy

Enablers — the key functionality of technology
solutions required to support the organization’s
enabling business practices

turers incorporate the different components of these will in large part determine the de-
gree to which dynamic decision making can occur. The success of dynamic decision
making is also, in part, determined by the metrics optimized and the specific optimization
tools utilized. These metrics and tools include production constraint modeling, KPI op-
timization, financial impact analysis, and Lean manufacturing scheduling, which can in-
clude level loading, ConWIP, or tact time, among others. The use of such optimization is
the way in which the convergence of production capabilities, supply chain visibility, and

dynamic decision-making is achieved.

Figure 1: Market Pressures Driving Manufacturing Flexibility Initiatives

Reduce Inventory Costs
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Source: Aberdeen , December 2006
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Addressing Market Pressures

The number one market pressure driving manufacturing flexibility initiatives for manu-
facturers today is reducing inventory costs. This is followed by shrinking lead times and
increasing demand uncertainty. Although these are all market pressures manufacturers’
face; the above ordinal ranking does not necessarily reflect the dynamics between the
three.

Two of the above three market pressures play crucial roles in the manufacturers’ arsenal
to effectively buffer against uncertain demand. The main buffers that manufacturers
have to mitigate the risks associated with demand uncertainty are increasing inventory

levels, decreasing lead times, or increasing capac-
ity. This does not bode well for customer delivery
performance. The market is pressuring manufac-
turers to reduce the cost of inventory, i.e. reduce
inventory levels, and in doing so manufacturers
will reduce the ability to respond to changes in de-
mand. Manufacturers are also being pressured by
shorter lead times; implying customers are demand-
ing shorter order to delivery times, which can be
achieved only in two ways: either by increasing
inventory levels, which is not desirable, (see above
pressure) or by improving some aspect of manufac-
turing flexibility.

The final market pressure faced by manufacturers
is increasing demand uncertainty, which only am-
plifies the problem. Not only is the market pressur-
ing manufacturers to reduce the use of buffers miti-
gating the risks associated with uncertain demand,
but the uncertainty of demand itself is increasing.
This leaves manufacturers with very few options.
In the face of increasing demand uncertainty and

“We are piloting Infor's APS solu-
tion for several reasons. Due to
the dynamic nature of our process
we need to increase the granularity
with which we can view our raw
materials and scheduling process.
There are currently conflicting
views on how to optimize the pro-
duction plan across multiple pro-
duction lines and product setups;
consequently we need an optimi-
zation engine that can formalize
this process. Our current ERP
implementation does not effectively
address these issues.”

Anonymous
Engineering Manager
Food and Beverage Manufacturer

the pressure to reduce the use of demand uncertainty buffers, the only strategy left is to
improve performance by improving manufacturing flexibility. The remainder of this re-
port will explore the strategies manufacturers are currently employing to improve manu-
facturing flexibility, the subsequent operational performance enjoyed, and the technology
being utilized to facilitate these strategies and operational performance improvements.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Chapter Two:
Key Business Value Findings

o The top three strategic actions manufacturers are taking to improve manufacturing flexi-
bility are measuring operational metrics, improving dynamic decision making, and con-
trolling inventory costs.

e These three separate actions can be described by an overall strategy, “Measure, Control,
and Improve”. This strategy should be utilized when improving manufacturing flexibility.

LCAELCEVEND

o The key challenges surrounding this strategy all involve a lack of technology; improving
decision making, measuring operational metrics and increasing supply chain visibility
are all best accomplished with technology implementations.

he need for manufacturers to improve manufacturing flexibility is apparent; the
I market is pressuring manufacturers to both improve customer responsiveness and
reduce the cost of demand uncertainty buffers at the same time. However, the best
practices that manufacturers are currently leveraging to improving manufacturing
flexibility are not necessarily apparent. When asked, 76% of manufacturers are attempt-
ing to improve manufacturing flexibility by measuring operational metrics, 59% are inte-
grating production planning software to improve dynamic decision making, and 56% are
attempting to control inventory costs through Lean manufacturing tools. When all three
of these strategic actions are viewed as a coherent strategy, a plan of action begins to sur-
face: “Measure, Control, and Improve.”

Figure 2: Strategic Actions to Improve Manufacturing Flexibility

Measure improvements with operational | 76%
metrics B °
Integrate production planning software to | 599
improve dynamic decision making ’
Control inventory costs via Lean tools | 56%

Improve connectivity between new and :I 31%
‘ (]

legacy automation systems

Utilize RFID to improve visibility 9%

0% 20% 40% 60% 80%

Source: Aberdeen , December 2006
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Measure, Control, and Improve

The strategic actions identified by the surveyed manufacturers encompass a broad based
strategy that embraces many of the key ideas behind Lean manufacturing and continuous
improvement. The process starts with both identifying and measuring the proper metrics
to improve performance. It is often the case that manufacturers receive the most substan-
tial and immediate benefit just from this first step. Many times, just giving visibility to

performance will facilitate improvement.

Figure 3: Share of Manufacturers Measuring Specific Metrics

On Time Delivery 168%
Throughput 149%
Manufacturing Cycle Time 1 47%
Lead Time 140%
WIP 138%
Safety Stock 239
Change Over Time | 16%
T I T 1
0% 20% 40% 60% 80%
Source: Aberdeen , December 2006

The second piece of the strategy is implementing tools that help control key metrics, in
this case inventory costs. It is often the case that without Lean manufacturing tools and
Lean scheduling policies in place WIP (work in process) inventories and finished goods

inventories can explode. Tools like Kanban will
limit the level of inventory at any given point in the
production process and tools like Heijunka will level
load the total amount of work in process at any given
time in the production process.

The final piece of the puzzle is implementing and
integrating a technology solution that facilitates both
the measurement and control of key performance in-
dicators. The purpose of such an integrated technol-
ogy solution is to give timely visibility to the neces-
sary decision makers in order to institute dynamic
decision-making. Once this leap is made, optimal in-
process adjustments to the production plan can be
made based upon production capacity constraints,
raw material availability, and changes in demand.

“We have implemented Activplant
on our shop floor and integrated
Activplant with both our Rockwell
and Siemens PLC. We utilize the
data collected: i.e. machine fault,
down time code, first time through,
and mean time to repair among
about 15 others, to better equip or
Lean and Six Sigma initiatives.”

Anonymous
IT Portfolio Manager
Auto Manufacturer

All print and electronic rights are the property of Aberdeen Group © 2007.
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Challenges and Responses

As with all improvement initiatives, challenges will arise, be confronted, and finally re-
solved. The top three challenges identified by surveyed manufacturers are closely
aligned to the strategic actions identified above. 70% of manufacturers report that con-
flicting views on how to optimize production planning is a challenge inhibiting the im-
plementation of manufacturing flexibility initiatives. This is followed by 60% of sur-
veyed manufacturers reporting that a lack of visibility into the supply chain and produc-
tion capabilities is a challenge, followed by
49% stating that operational metrics not be-
ing measured is a challenge.

“We have been utilizing Synchrono’s
Adaptive Manufacturing Solution for ap-
As with the strategic actions, there is a rela-  proximately two years. We use the solu-
tionship between the top three challenges tion for both job shop sequencing and
faced by manufacturers. Namely, it is of  balancing the release of work orders. We
very little surprise that there exists conflict-  have raw material visibility through our
ing views of how to optimize production  ERP solution and Synchrono is directly
planning considering the number two and integrated with customer demand. Since
three challenges are a lack of visibility and  the implementation we have seen a 27%
measurement of operational metrics. Clearly,  reduction in cycle time, a WIP reduction
optimization of production planning is de-  from 32to 21 million dollars, and a 60%
pendent upon both visibility and key per-  reduction in the average number of days
formance indicator measurement. Without late for order delivery.”

these being implemented optimization is in-

feasible and the result is often confusion Dimitri Youllakaris
among practitioners. Vice President Global Business Im-

provement & Information Systems

The responses to these challenges begin to Timet

highlight how technology can be utilized in a
manufacturing flexibility initiative.  The
challenges of optimization and visibility are both being addressed with technology solu-
tions. ERP, APS, constraint modeling software, and MES are all viable technology op-
tions for improving the ability to optimize decision-making and create visibility into pro-
duction capabilities respectively. The remainder of this benchmark report will examine
the specific functionality and implementation strategies that Best in Class manufacturers
are employing.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Table 1: Manufacturing Flexibility Challenges and Responses

Challenges % Selected Responses to Challenges % Selected

1. Conflicting views of how to optimize 70% 1. Utilize constraint modeling soft- 57%
production planning decision-making. ware for shop floor capabilities.
2. Lack of visibility into demand and 60% 2. Utilize a MES solution to measure 56%
shop floor capabilities. success by operational metrics.
3. Operational metrics are not meas- 49% 3. Utilize a MES solution that's con- 56%
ured. figured to multiple production setups.
4. Enterprise and production planning 38% 4. Integrate disparate software solu- 50%
applications are not integrated. tions.
5. Shop floor is limited by the con- 31% 5. Implement RFID technology to 18%
figurability of MES. increase visibility.
6. New hardware and legacy automa- 19% 6. Increase ISA-88 compliance of 9%
tion systems can't communicate. legacy automation systems.

Source: Aberdeen , December 2006
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Chapter Three:
Implications & Analysis

e Manufacturers will be evaluated with a weighted average across three KPI: on time de-
livery, finished goods inventory levels, and manufacturing cycle time.

e Bestin Class manufacturers are over three times as likely to have automation systems
that utilize an open architecture and over twice as likely to have enterprise applications
that are configurable to changes in the production process than other manufacturers.

e Bestin Class manufacturers are more likely to have raw material visibility, demand visi-
bility, and production constraint modeling incorporated into APS solutions and are 35%
more likely to utilize this in dynamic decision making than other manufacturers.

I Yor the purpose of this report Aberdeen has evaluated manufacturers using a
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weighted average across three KPI. The three key performance indicators being

considered include: on time delivery, finished goods inventory levels, and manu-
facturing cycle time. Absolute performance is considered o

for on time delivery and finished goods inventory only,

while improvement is considered for all three. Ky

The Aberdeen Competitive

Framework defines enter-

prises as falling into one of
the three following levels of
performance:

This competitive framework will be utilized throughout the
benchmark to establish the connections between operational
performance and technology utilization. Specifically, the
technology functionality and operational approaches that are
adopted by Best in Class manufacturers at a higher rate than

Industry Average and Industry Laggard firms are considered
technologic precursors to Best in Class performance. It is
through this analysis that recommendations will be made to

Industry Laggards — bot-
tom 30% of performers.

Industry Average —middle

manufacturers still striving to become Best in Class; these

. . . 50% of performers.
precursors to improvement in operational performance
should be viewed as the logical next-steps for technology | Bestin Class — top 20% of
adoption plans. performers.

On Time Delivery

On time delivery is a commonly measured operational metric that gives a clear picture of
overall customer delivery performance. In fact, 68% of surveyed manufacturers indi-
cated that on time delivery was a “top three” operational metric for measuring overall
success. On time delivery was chosen as a component of the competitive framework be-
cause of its broad acceptance by manufacturers as an indicator of success and because of
its relationship with demand visibility, dynamic decision making, and operational per-
formance. Any deficiencies in the above aspects of manufacturing flexibility will be re-
flected as poor performance for on time delivery. If demand visibility, production con-
straint visibility, or dynamic decision making falters it will translate into unfeasible order
delivery time commitments and subsequent on time delivery misses.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Figure 4: On Time Delivery - Absolute

Best in Class | | 93%
Industry Average | | 91%
Industry Laggard 74%
0% 2(;% 4(;% 6(;% 8(;% 10’0%

Figure 5: On Time Delivery — Improvement

Best in Class 15%

Industry Average 2%

Industry Laggard | 0%

0% 4% 8% 12% 16%

Source: Aberdeen , December 2006

Finished Goods Inventory

Finished goods inventory is the second component
of the competitive framework and is a crucial tool
in manufacturers’ repertoire for buffering against
uncertainty. However, as discussed earlier, it is not
without cost and many manufacturers today, (56%)
are attempting to reduce finished goods inventory
levels.

“Utilizing Lawson’s M3 solution with
supply chain visibility and bottleneck
constraint planning capabilities we
have greatly improved system per-
formance. We have made significant
improvements to our WIP while main-
taining finished good inventory levels
The relationship between finished goods inventory  and on time delivery performance”
and manufacturing flexibility involves finished

goods inventory’s relationship with on time deliv-  Chuck Keeley

ery and production capacity. It is impossible to President

improve finished goods inventory while keeping on ~ CGR Products, Inc.

time delivery constant without improving some

All print and electronic rights are the property of Aberdeen Group © 2007.
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aspect manufacturing flexibility, i.e. production capacity. If finished goods inventory
levels are reduced, a manufacturers’ ability to respond to changes in demand is dimin-
ished. This implies that supply chain visibility, production capabilities, or dynamic deci-
sion making must improve in order to improve overall system responsiveness; otherwise

on time delivery performance will suffer.

Figure 6: Finished Goods Inventory - Absolute

Best in Class | 7
Industry Average |15
Industry Laggard |28
I T T T I 1
0 5 10 15 20 25 30
0 Measured in Days of Demand
Figure 7: Finished Goods Inventory - Improvement
Best in Class 80%
Industry Average D 5%
Industry Laggard |-16%
-40% -20% 0% 20% 40% 60% 80% 100%
Source: Aberdeen , December 2006
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Cycle Time

The final component of the competitive framework
is manufacturing cycle time. Only improvement
and not absolute performance is considered in the
weighted average calculation for the competitive
framework. This is the only aspect considered be-
cause of the large range in absolute cycle times
across industries and modes of manufacturing.

Cycle time plays its role in manufacturing flexibil-
ity as a measurement of process velocity and is part
of a dynamic relationship between both on time
delivery and finished goods inventory. Continuing
with the arguments used earlier, improving on time
delivery, while reducing finished goods inventory
levels, can only be accomplished by improving sys-
tem performance or capacity. To accomplish this,
manufacturers must improve either: supply chain
visibility, production capabilities, or dynamic deci-
sion making. Unfortunately, these are not com-

“In the late 1990’s we improved our
competitive standing by coordinating
both our business processes along
with our ERP implementation. This
put ourselves in the position to ag-
gressively promote Lean and Six
Sigma across our business unit.
Utilizing SAP in conjunction with our
Lean and Six Sigma programs we
have seen significant improvements
to both our product cost and cycle
time performance.”

Frederick Musco
Director of Information Technology
Lockheed Martin Electronic Systems

monly measured metrics; but cycle time is; if any of the aforementioned factors improve,

it will be reflected in reduced cycle times.

Figure 8: Manufacturing Cycle Time - Improvement

Best in Class 45%,
Industry Average :I 4%
Industry LaggardD -2%
-10% 0% 10% 20% 3(;% 40% |
Source: Aberdeen , December 2006
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The Path to Best in Class Performance

Now that it is clear what level of operational performance constitutes a Best in Class
manufacturer, the specific technology characteristics that are common to these manufac-
turers will be identified. Hardware and automation system configurability, enterprise
application configurability, APS capabilities, the use of financial modeling to optimize
operational metrics, and finally dynamic decision making will all be benchmarked. In
each case both the operational benefits and technology utilized will be presented.

Automation System and Application Configurability

One of the ways Best in Class manufacturers differentiate is by increasing the configura-
bility of production processes; this includes hardware, automation system, and enterprise
application configurability. In order to respond to changes in demand, manufacturers
must have the ability to respond on the shop floor and quickly change production line
setups, execution system setups, and enterprise application setups.

Open architecture automation systems can facilitate “plug-and-play” capabilities with
new hardware and legacy automation systems. MES, ERP, and APS configurability in-
cludes the ability to quickly execute changes in SKUs running on specific production
assets or facilitate changes in the bill of materials as raw material availability changes. It
also includes the ability to adjust modeling, Lean scheduling, and optimization capabili-
ties as production setups change. Improving the ability of a given set of production as-
sets to deal with changes in demand, while reducing finished goods inventory levels and
continue to improve customer delivery performance all rely heavily on the configurabil-
ity of the assets; as the following results will show.

Figure 9: Configurability of Hardware and automation systems

All automation systems utilize - 22%
an open architecture. 7%
Some automation systems utilize 49% H gIC
an open architecture. 45% O All Others
0,
No automation systems utilize 30%
an open architecture 48%

0% 20% 40% 60%
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Figure 10: Configurability of Enterprise and Execution Applications

Applications are configurable to newr 45%
production processes. 21%

Applications can configure to some 35% B BIC
changes in production processes. 51% E All Others
Applications can not be configured to 20%
changes in production processes. 29%
0% 20% 40% 60%
Source: Aberdeen , December 2006

Advanced Planning and Scheduling

Another way Best in Class manufacturers are differentiated is by the functionality of APS
applications and how these applications are utilized in dynamic decision making. APS is
typically implemented as either an ERP extension or standalone best-of-breed applica-
tion. However, the differentiator for Best in Class manufacturers is the specific function-
ality of the application, not its method of delivery. Some common functionality found in
APS solutions are demand visibility, raw material visibility, and production constraints
and bottleneck modeling.

It is clear that this functionality is necessary for manufacturers to properly leverage the
production process configurability discussed earlier. The degree to which manufacturers

are able to utilize APS applications in dynamic
decision making is a precursor to Best in Class
performance. Again, the ability to optimally re-
act to changes in demand helps utilize the pro-
duction process configurability discussed above.
Without properly utilizing APS functionality in
dynamic decision making the benefits of produc-
tion process configurability will largely go un-
recognized. In addition, the overall adoption of
manufacturers utilizing technology to model shop
floor and supply chain constraints is still rela-
tively low. Considering the correlation between
the technology use and Best in Class perform-
ance, manufacturers not yet utilizing such tech-
nology should view implementation as low hang-
ing fruit in the search for competitive advantage.

“Utilizing Waterloo Manufacturing
Software’s APS solution we have
increased customer order and raw
material visibility. The benefits we
have seen are decreased lead
times, the reduction of raw material
inventories and the ability to adjust
production schedules on the fly.
This was not possible using only
our standard MRP solution.”

Linda Wilson
Production Planner
MM Kembla Tube & Fittings Ltd

All print and electronic rights are the property of Aberdeen Group © 2007.
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Figure 11: Share of Manufacturers with Specific APS Functionality

T
67%
Demand Visibility 60%
38%
Constraints and 49% U BIC
Bottleneck 48% B Average
Modeling 38% O Laggard
Raw Material 4%
Visibili 32%
1s1bility 38%
0% 20% 40% 60% 80%

Figure 12: Share of Manufacturers with Dynamic Decision Making Capabilities

Shop floor and supply chain constraints
are modeled by an integrated 23% B BIC

technology solution and utilized in 15% 3 All Others

dynamic planning and scheduling.

0% 5% 10% 15% 20% 25%

Source: Aberdeen , December 2006

All print and electronic rights are the property of Aberdeen Group © 2007.
14 « AberdeenGroup



Manufacturing Flexibility Synchronizing the Shop Floor and Supply Chain

Chapter Four:
Recommendations for Action

e Manufacturers must first understand the relationships between improving demand re-
sponsiveness, buffering against demand uncertainty, and manufacturing flexibility be-
fore any improvements can be realized.

e Central to improving demand responsiveness is improving supply chain visibility, pro-
duction process capabilities, and dynamic decision making. ERP, MES, and APS solu-
tion are all technologies that must be utilized to improve performance in these areas.

(7
>
o
=
(1]
Q
==
(1]
l—
>
D
x

¢ As manufacturing flexibility improves the need for demand uncertainty buffers de-
creases, this is a driving force behind need for optimization tools and dynamic decision
making.

To properly implement the following recommendations it is crucial that manufactur-

ers understand the dynamic relationships affecting the ability to manage changes in

demand. There are two main tools that can be used to buffer against demand un-
certainty; namely increasing finished good inventories and increasing order to delivery
times. Manufacturers must also understand that these buffers are costly and the market is
pressuring firms to reduce the use of these buffers while concurrently pressuring manu-
facturers to improve demand responsiveness. This may seem like an inherent contradic-
tion, but it is possible to improve customer responsiveness without using buffers; which
is accomplished by improving manufacturing flexibility and subsequently overall system
performance.

Manufacturing flexibility, for the purpose of this study, is defined as the convergence of
supply chain visibility, production process capabilities, and dynamic decision making.
The key performance indicators used to gauge the success manufacturers enjoy by inte-
grating these three are on time delivery, finished goods inventory, and manufacturing
cycle time. Those manufacturers successfully improving all three of these metrics have
truly improved overall manufacturing flexibility and the technology implementation and
utilization strategies that these firms have used should be viewed as future steps for firms
still attempting to achieve Best in Class status.

Laggard Steps to Success

1. Study and understand the relationships between improving demand responsiveness,
buffering against demand uncertainty, and manufacturing flexibility.

2. Perform a self assessment of current performance in supply chain visibility, produc-
tion process capabilities, and dynamic decision making. Carefully note the utiliza-
tion of technology in each.

3. Begin to utilize APS (either as a standalone or ERP extension) to model and optimize
production planning. Consider implementing either Lean tools or financial modeling
techniques when conducting this optimization.

All print and electronic rights are the property of Aberdeen Group © 2007.
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4. Begin to improve the configurability of MES and automation systems, consider im-

plementing open architecture for new and legacy automation systems. Utilize this
additional configurability to improve current production capabilities.

Utilize either an MES or ERP solution to begin measuring KPI. Gauge the success
of manufacturing flexibility initiatives by improvements in on time delivery, finished
goods inventory, and manufacturing cycle time.

Industry Norm Steps to Success

1.

Improve visibility into raw material availability, changes in demand, production
process capabilities, and production bottlenecks. Integrate this data with APS appli-
cations and utilize it in dynamic decision making.

Evaluate the current mode of manufacturing and implement either financial modeling
or Lean manufacturing tools to optimize production planning and dynamic decision
making.

Continue the quest to improve production process capabilities by implementing open
architecture automation systems and enterprise applications that can be configured
for changes in production processes.

Gauge the success of manufacturing flexibility initiatives by on time delivery, fin-
ished good inventory levels, and manufacturing cycle time. Utilize either financial
modeling or Lean scheduling optimization tools to continually optimize finished
goods inventory levels and order to delivery times as supply chain visibility, produc-
tion capabilities, and dynamic decision making improves.

Best in Class Next Steps

1.

If not yet completed, integrate APS solutions not yet integrated with supply chain
visibility and production process capabilities and utilize APS solutions in dynamic
decision making and production planning optimization.

Continue to improve production process capabilities by improving the share of open
architecture automation systems and the configurability of MES, ERP, and APS solu-
tions.

Utilize financial modeling or Lean scheduling tools in the optimization process, to
help materialize the full potential of the improvements to production process capa-
bilities.

Ensure that the proper KPI are being measured. If not utilize either ERP or MES to
do so. Remember that as manufacturing flexibility improves the level of demand
buffer in the system must be continually optimized, utilize APS and either financial
or Lean scheduling optimization tools to do so.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Appendix A:
Research Methodology

enterprises and supplemented this online survey effort with telephone interviews

B etween November and December 2006, Aberdeen Group surveyed more than 200
of select survey respondents.

Responding enterprises included the following:

o Job title/function: The research sample included respondents with the following
job titles: procurement, supply chain, logistics executive or manager (57%);
manufacturing/operations executive or manager (22%); IT manager (9%); CFO
or other C-level officer (8%), and finance/accounting manager (4%).

o Industry: The research sample included respondents predominantly from manu-
facturing industries. Automotive manufacturers represented 22% of the sample,
followed closely by high-tech manufacturers, which accounted for 20% of re-
spondents. Manufacturers of metals and metal products (including industrial
equipment) totaled 16% of respondents. Aerospace and defense manufacturers
accounted for 10% of the sample. Other sectors responding included medical
equipment, construction/engineering, and retail and distribution.

e  Geography: Nearly all study respondents were from North America, including
92% from the U.S. alone. Remaining respondents were from the United King-
dom and the Asia-Pacific region.

e Company size: About 24% of respondents were from large enterprises (annual
revenues above US$1 billion); 37% were from midsize enterprises (annual reve-
nues between $50 million and $1 billion); and 41% of respondents were from
small businesses (annual revenues of $50 million or less).

Solution providers recognized as sponsors of this report were solicited after the fact and
had no substantive influence on the direction of Manufacturing Flexibility Synchronizing
the Shop Floor and Supply Chain. Their sponsorship has made it possible for Aberdeen
Group to make these findings available to readers at no charge.

All print and electronic rights are the property of Aberdeen Group © 2007.
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Table 2: PACE Framework

PACE Key

Aberdeen applies a methodology to benchmark research that evaluates the business pressures, actions,
capabilities, and enablers (PACE) that indicate corporate behavior in specific business processes. These
terms are defined as follows:

Pressures — external forces that impact an organization’s market position, competitiveness, or business
operations (e.g., economic, political and regulatory, technology, changing customer preferences, competi-
tive)

Actions — the strategic approaches that an organization takes in response to industry pressures (e.g., align
the corporate business model to leverage industry opportunities, such as product/service strategy, target
markets, financial strategy, go-to-market, and sales strategy)

Capabilities — the business process competencies required to execute corporate strategy (e.g., skilled
people, brand, market positioning, viable products/services, ecosystem partners, financing)

Enablers — the key functionality of technology solutions required to support the organization’s enabling
business practices (e.g., development platform, applications, network connectivity, user interface, training
and support, partner interfaces, data cleansing, and management)

Table 3: Competitive Framework

The Aberdeen Competitive Framework defines enterprises as falling into one of the three following levels of
FIELD SERVICES practices and performance:

Laggards — Operational performance that encompasses the bottom 30% of manufacturers.

Industry Average — Operational performance that encompasses the middle 50% of manufacturers.

Best in Class — Operational performance that encompasses the top 20% of manufacturers.

Source: AberdeenGroup, December 2006
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Appendix B:

Related Aberdeen Research & Tools

Related Aberdeen research that forms a companion or reference to this report includes:

e The Manufacturing Intelligence Benchmark Report: Bridging the ERP and Shop

Floor Divide

e Roadmap to Lean Success: Measurement and Control Benchmark Study

e The Supply Chain Visibility Roadmap

e  On-Demand Manufacturing Planning and Scheduling

Information on these and any other Aberdeen publications can be found at

www.Aberdeen.com.
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