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Big data is a collection of data and technology that accesses, 
integrates and reports all available data by filtering, correlating 
and reporting insights not attainable with past data technologies. 
Big data describes data processing beyond the human scale. 
In the past, databases tended to be limited—they only had 
to meet the demands of human users entering and retrieving 
data. With the emergence of ecommerce and Internet search 
engines, database technology is evolving to manage humans 
and computers. 

Today, with the amount of data growing by 50 percent each 
year, it is information technology that is capable of managing, 
processing and finding value. 

Approximately 21,000 APICS members and customers were 
invited to complete this survey to discover existing and emerging 
insights and innovations in big data.

This report was developed by APICS Supply Chain Council, 
an organization that advances supply chain and operations 
management and innovation through research, education and 
publications. APICS SCC maintains the Supply Chain Operations 
Reference (SCOR) model, the supply chain management 
community’s most widely accepted framework for evaluating 
and comparing supply chain activities and performance. For 
more information, visit apicsscc.org.

APICS SCC research reports are based on practitioner surveys 
that explore trending topics in supply chain and operations 
management. They include survey results, analysis, tips and best 
practices to keep you and your organization informed of insights 
and innovations in supply chain and operations management. 
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EXPLORING THE  
BIG DATA REVOLUTION
 

Big Data:
    
The APICS Dictionary, 14th Edition, defines Big Data as a collection of data and 
technology that accesses, integrates and reports all available data by filtering, 
correlating and reporting insights not attainable with past data technologies.  
It describes data processing beyond the human scale. In the past, databases 
tended to be limited—they only had to meet the demands of human users 
entering and retrieving data. With the emergence of e-commerce and Internet 
search engines, database technology is evolving to manage humans and 
computers. Today, with the amount of data growing by 50 percent each year,  
it is information technology that is capable of managing, processing and 
finding value.
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EXECUTIVE SUMMARY 
The supply chain of the future will depend on information. Lots of it. By 
increasing your understanding of big data, positioning your organization and 
career, and knowing what to expect, you can be ready to capitalize on the 
tremendous opportunities and advantages that big data presents.

What is big data? There are many definitions, but experts agree that big data 
encompasses creating, enabling and operating a data storage, processing 
and reporting structure that enables deep insight resulting from the analysis 
of all available data. Big data becomes a foundation that permits applications 
such as data mining or data analytics.

Big data exists today because of the rapid growth in data volumes, data 
locations, data types, as well as data currency. By today’s standards, an 
enterprise-scale organization may need to routinely process, moment 
by moment, hundreds of terabytes of information. Supply chains are no 
exception. As the complexity and scale of supply chains grow, so does  
their data.

Big data seeks to address data challenges by creating tools that capture 
all data and find insights, correlations, patterns and other value-adding 
information that transforms previous uncertainty, or lack of information, to 
greater certainty and awareness. Professionals who use big data effectively 
seek to improve forecasting, planning, situational awareness and information 
low by creating a comprehensive understanding of complex perspectives. 
Big data helps to create a fluid perspective—from high-level strategic views 
to tactical views—by showing the connections, relationships, dependencies 
and patterns that previously were too difficult to interpret.
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KEY FINDINGS
Big data is a revolution of information technology that is affecting industries 
around the globe. Big data is a collection of data and technology that 
accesses, integrates and reports all available data by filtering, correlating  
and reporting insights not attainable with past data technologies. It 
describes data processing beyond the human scale.

In the past, databases tended to be limited — they only had to meet the 
demands of human users entering and retrieving data. With the emergence of 
ecommerce and Internet search engines, database technology is evolving  
to manage humans and computers. Today, with the amount of data growing by 
50 percent each year, it is information technology that is capable of managing, 
processing and finding value.

APICS SCC conducted a survey to collect the opinions and perspectives 
of industry practitioners on big data. The survey explores the needs and 
expectations related to big data in the fields of supply chain and operations 
management. This research reveals the expectations and innovations  
that will help shape the direction of big data and improve the capabilities  
of professionals globally.

The big data survey revealed the following trends: 

 ̥ Data overload and the abundance of trivial information are challenges 
many organizations face. There is a lot of data in general, but also a lack 
useful data. High-level data is available, but not the detailed data essential 
to many decisions, plans, tasks and functions. 

 ̥ Important data is not reaching practitioners in efficient timeframes. Fifty 
percent of respondents report there is an undesirable delay in receiving 
information about actual sales, demand forecasts, customer changes and 
orders and materials or component shipment status. 

 ̥ Despite current systems, data is still not always easily accessible. There 
may be access restrictions, support limitations, security requirements, 
or out-of-sight-out-of-mind challenges. Another example is that physical 
or paper records are used in many cases. Separate databases serving 
departments or partners in other nations may be used. Access to this data 
may depend on factors practitioners are not aware of, such as availability  
or security. 
 
 
 

RESEARCH REPORT
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 ̥ Current information technology has not yet delivered optimal satisfaction 
in terms of what is easily measurable, reportable or quantifiable data,  
such as scheduling, inventory levels and customer demand across the 
supply chain. Survey results suggest possible reasons, such as different  
data formats and systems and timeliness and data access challenges. This 
may challenge processes such as sales and operations planning (S&OP)  
that seek a shared and integrated understanding of supply and demand.

 ̥ Supply chain dataflow includes direct suppliers and customers, but there 
are gaps in a complete or true end-to-end supply chain dataflow model 
for most respondents. For example, only about half of survey respondents 
report that logistics, distributors and minor direct suppliers are part of  
their supply chain dataflow. True end-to-end supply chain dataflow, including 
suppliers’ suppliers and customers’ customers, remains a challenge.  
Supply chain and operations management professionals have more work  
to do in terms of improving tools, technologies, strategies and relationships, 
and big data can play a major role in this progress.

Big data in supply chain and operations management 
Data volumes and complexity continue to grow. In addition, there is the 
increasing challenge of unstructured data. Unstructured data is information 
that does not fit into traditional databases. Digital photographs and emails 
are examples. A database does not automatically know how to classify or 
relate this information with other data. For example: is the photo showing  
a location? People? A device? Was the email related to a decision about  
a production plan?

Structured data, in contrast, is data with a clear or inherent meaning and 
relationship to other data, for example, a postal code or a bank balance. 
Unstructured data is growing rapidly and becoming more relevant to supply 
chain and operations management processes, but remain a challenge to 
many current data and information systems. Big data promises to improve 
management, processing and integration of unstructured data as the  
volume and complexity of data increase. Managing complexity, improvement 
and making informed decisions are the goals of supply chain and operations 
management professionals and big data technologies will become a 
powerful resource.
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Questions for discussion
Put big data to work at your organization. Consider the following questions:

 
Many tasks that present challenges have to do with retrieving and decoding 
information. Some of the most difficult tasks are 

 ̥ collecting data from multiple people or sources (52 percent),  

 ̥ working with different data formats, standards and files (49 percent) 

 ̥ selecting useful information from a large amount of data (39 percent)

About 50 percent of participants feel they have too little data to  
successfully forecast.

The top benefit that would come from having supply chain and operations 
management data more accessible is in the area of planning and decision 
making (78 percent).

53 percent of respondents either have too much trivial data but not enough 
useful data, or have high-level data but not enough information to make 
detailed decisions.

Compare your organization’s responses to the survey 
results. Does your organization have relative  
strengths or weaknesses? If so, these may suggest 
competitive advantages or disadvantages in your  
data systems or processes.

Consider new systems, upgrades or dataflow 
strategies. Do these really improve data timeliness, 
accessibility, processes and more?

RESEARCH REPORT
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S&OP and big data
Balancing supply and demand requires information sharing excellence. Data 
sharing must be accurate, timely, comprehensive and relevant to S&OP 
processes in order for good recommendations and decision making to occur. 
As complexity grows in the domains of supply and demand, there is potential 
for S&OP processes to struggle because useful or relevant information does 
not always reach S&OP participants quickly enough. Big data will help uncover 
relevant and useful information and give S&OP participants access to useful 
information faster. Data points previously obscured will become visible and this 
will help reduce uncertainty in the S&OP process. This leads to more objective, 
data-driven perspectives among S&OP participants. Data-driven decision making 
should become easier as big data makes correlations between the drivers of 
supply and demand.

Put big data to work at your organization
Big data is an immensely powerful, continuously emerging skill and knowledge 
area. It may pay to make big data a professional development priority because 
the expertise will be rare and in demand. In addition, big data will probably be 
implemented in long-ranging projects in increments as technology and resources 
permit. If big data were to resemble past ERP implementations, practitioners 
can help develop project management skills and high-level implementation ideas 
now and share those with management teams. This interesting and thoughtful 
approach may position a professional to advance in his or her career, improve 
a team’s performance, or gain strategic knowledge of an organization’s supply 
chain and operations management environment.
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Big data best practices
Follow these big data best practices at your organization:

Develop good relationships with supply chain partners. Good relationships 
are necessary to facilitate shared data and insight. Build a foundation with 
these relationships in place, before you begin asking partners for advanced 
data sharing.

Address supply chain dataflow gaps where possible as soon as possible. 
Your organization may have developed procedures or practices that make  
such gaps manageable, but are not as good as they could be. As powerful 
as the promise of big data is, it probably can’t correct processes and 
procedures built around existing gaps.

Look for areas of correlation that don’t seem obvious now, or seem too 
complex to study at this time. For example, if demand decreases at times 
when it is expected to increase and there isn’t a clear explanation, this is  
a good assignment for big data systems. A new big data implementation  
may not otherwise know what has high priority to the organization in  
terms of correlation and investigation.

Delivery of actionable information  
Respondents were asked what areas of supply chain information should 
deliver more actionable information and insight.

79%

68%

60%

37%

34%

Forecasting, planning and scheduling  
across the supply chain

Inventory levels across the supply chain

Actual or real time demand by  
customer or market segment

Actual customer use of  
product(s) or service(s)

Customer marketplace  
or competitor trends

RESEARCH REPORT
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Timeliness of data  
Respondents were asked which data are not reaching them in a timely manner.

Supply chain dataflow 
Respondents were asked which of the following are part of their  
supply chain dataflow.

48%

44%

38%

Supplier data

Irregular operations

Customer changes to orders

Current sale results  
(weekly, monthly, quarterly)

Finance and budget requirements

Distribution data 22%

25%

28%

77%Major direct suppliers

69%

50%

45%

45%

Customers

Logistics providers

Distributors

Your customers’ customers

43%

20%

10%

Minor direct suppliers

Your major suppliers’ suppliers

Your minor suppliers’ suppliers
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Upstream and downstream dataflow  
Respondents were asked if their supply chain dataflow and data access is 
easier in the upstream or downstream direction.

Data sufficiency  
Respondents were asked which statement best matches their opinions 
about actual data sufficiency on the job:

36%

28%

26%

10%

Easier downstream

Easier upstream

About the same upstream  
and downstream

Don’t know

27%I often have too much trivial data,  
but not enough useful data

26%

22%

13%

7%

I am lacking information; I have  
high-level data but not enough to 

comfortably make detailed decisions.

I am able to do my job, but I don’t  
know if additional useful data is  
available that would assist me.

I have too much information  
to  work with; I have to pick and  

choose data that is useful to me

I have the right amount of  
information; more information  

would not necessarily help me.

5%None of the above

RESEARCH REPORT



EXPLORING THE BIG DATA REVOLUTION 13

Benefits of accessible data  
Respondents were asked which benefits they would expect if  
supply chain and operations management data became more  
accessible across their organizations.

Other methods of data management   
Respondents were asked which technologies or methods of data 
management they rely on beyond ERP and MRP.

78%
Planning and decision making  
such as S&OP would improve  

across the organization

58%

58%

56%

54%

Supply chain becomes more transparent 
and important to other departments’ tasks

Improved organizational performance in 
implementing business strategy and tactics

More up-to-date, current and relevant 
supply and demand reports would exist 

across the organization

Relationship with supply chain and  
channel partners would improve

1%No substantial benefits would occur

79%Shared spreadsheets

56%

56%

32%

5%

Meetings and presentations  
from colleagues

Informal, unplanned conversations  
with colleagues

Web search engines

Social media

4%None of the above
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Information from third-party partners  
Respondents were asked in which areas they wish they had more information 
from third-party partners.

Actual demand levels

Logistics

End customer pricing

46%

34%

31%

14%

Scheduling

Reasons driving customer decision making

Planned promotions

50%

62%

RESEARCH REPORT
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Reporting delays
Respondents were asked what reporting delays they experience with their 
information systems including ERP and production systems.

Reporting dey length

Your satisfaction

No delay (live)
Short delay (few 
minutes to a few 

hours)

Between a few 
hours to a few 

days

Between a few 
days to a few 

weeks

Regular monthly, 
quarterly or 

annual reporting

Materials or components 
shipment status 21% 23% 37% 18% 1%

Finished goods shipment 
status 32% 36% 24% 7% 0.3%

Work in process inventory 26% 32% 24% 11% 6%

Finished goods inventory 46% 31% 16% 5% 3%

Customer changes  
to orders 12% 31% 34% 20% 3%

Actual sales-to-demand 
forecast 8% 12% 22% 26% 33%

Performance -to- 
production plan 12% 16% 35% 17% 19%

Performance-to-current 
budget 4% 8% 18% 22% 48%

Faster than I need Acceptable delay More delay than I 
prefer Unacceptable delay

Materials or components 
shipment status 8% 43% 38% 11%

Finished goods shipment 
status 10% 64% 20% 6%

Work in process inventory 8% 55% 28% 10%

Finished goods inventory 12% 65% 18% 5%

Customer changes to orders 4% 38% 42% 16%

Actual sales-to-demand 
forecast 3% 34% 42% 22%

Performance -to-production 
plan 5% 45% 38% 13%

Performance-to-current 
budget 2% 51% 32% 14%
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Data sources involved in job responsibilities  
Respondents were asked to select all data sources used for their job roles  
or responsibilities.

Areas benefitting from big data 
Respondents were asked the top three areas that would benefit the most 
from big data (big data is defined as an innovative technology that accesses, 
integrates and reports all available data).

Databases serving departments  
or partners in other nations

Government or regulatory sources

33%

27%

18%

Data stored on paper, such as reference 
books, letters or physical files

Third-party channel or partner databases

Third-party consulting or  
research data providers

57%

66%

Supply chain management

Daily reports and dashboards

46%

43%

35%

Forecasting

S&OP

Operations planning

47%

49%

Budgeting

18%

12%

11%

Customer service

Risk management

Demand creation

25%

6%Competitor/competitive assessment

RESEARCH REPORT
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Difficult data tasks  
Respondents were asked which data tasks were particularly difficult  
or dissatisfying.

Forecasting
Respondents were asked how much data they have to work with when  
it comes to forecasting.

Workflow: collecting data from  
multiple people or sources

Filtering: selecting useful information  
from a large amount of data

41%

41%

39%

Working with different data  
formats, standards and files

Finding or searching for data

Preventing missing or erroneous  
data in routine processes

49%

52%

Ensuring data security and privacy

29%

25%

7%

Presenting data in useful, intuitive  
ways to all staff or customers

Version control: knowing which data  
is most current and relevant

Knowing how or why an automated  
system created a particular order, 

recommendation or scheulde

34%

Too little data

17%

Varies too much to answer

Just the right amount of data

Too much data

29%

49%

5%
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RESPONDENT PROFILE
Respondents were asked which technologies or methods of data management 
they rely on beyond enterprise resources planning (ERP) and material requirements 
planning (MRP). Seventy-nine percent of respondents indicated shared spreadsheets. 
More than 50 percent of respondents also said they relied on meetings and 
presentations, as well as informal conversations with colleagues.

Years of experience  
Respondents were asked how many years of experience they have implementing 
or practicing supply chain or operations management.

Number of employees in company   
Respondents were asked how many employees are at their organizatio

No 
experience 0-1  years 2-3 years 4-5 years 6-8 years 9-11 years 12-15 years More than 16 

years

1% 4% 9% 10% 12% 14% 15% 36%

Fewer than 25

500-999

11%

15%

11%

25-99

100-249

250-499

11%

4%

25,000 or more

9%

12%

15%

1,000-2,499

2,500-4,999

5,000-9,999

8%

5%10,000-24,999

RESEARCH REPORT
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Areas of responsibility   
Respondents were asked which areas fall under their responsibility.

Supply chain management

Procurement

43%

43%

43%

Master planning

Demand planning

Master scheduling

44%

58%

Risk management

37%

35%

21%

Forecasting

Supply chain strategy

Distribution and logistics

41%

27%Production

Business continuity

Marketing

Consulting

Product design and development

Finance

13%

4%

3%

2%

10%

Sales 3%
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Key responsibilities   
Respondents were asked which of the following are key responsibilities for 
their team or group.

Inventory control

Purchasing

62%

56%

49%

Planning

Supply chain

Materials

70%

72%

Distribution

41%

36%

29%

Logistics or shipping

Forecasting

Operations

41%

32%Production

Strategy

Sales and marketing

Quality

Training

Information technology  
hardware, software or services

Finance

24%

18%

14%

4%

18%

4%

RESEARCH REPORT
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Industry type  
Respondents were asked which term best describes their industry.

*Respondents who selected “Other” indicated aerospace, oilfield service, 
mining service, maintenance and repair, engineering, animal nutrition, 
telecommunication, grocery, airline carrier, corporate wellness and aviation.

Manufacturing

Food and beverage

7%

7%

6%

Healthcare services or pharmaceuticals

Consumer packaged goods

Other*

11%

53%

Technology

2%

2%

2%

Distribution

Consulting

Government or military

5%

2%Retail

Education

Transportation or logistics

Utilities

1%

1%

1%
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Big Data Origins
 
 

APICS POINT OF VIEW
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Until the Internet became universally widespread in the mid-1990s, databases 
often were centralized and limited in size. The web and e-commerce began  
to change business. Early search engines and some e-commerce sites quickly 
developed very large databases based on machine-driven database activity. 
Over time, databases in these industries became too large for commonly used 
database software tools to effectively handle data capture, processing and 
reporting. New tools and strategies became necessary. Tools also were needed 
for sharing, visualizing and data mining. Information from a vast array of 
sources began to drive routine human business activities, such as communication, 
planning, decision making and research and development. Therefore, the rate 
of data creation, storage processing and data use have soared.

Today, according to IBM, everyday business and consumer life creates “2.5 
quintillion bytes of data per day—so much that 90 percent of data in the world 
today has been created in the last two years alone.” IBM further says the data 
comes “from everywhere: sensors used to gather climate information, posts to 
social media sites, digital pictures and videos, purchase transaction records, 
and cell phone GPS signals.” Data grows at 50 percent a year, more than doubling 
every two years, estimates IDC, a technology research firm.

Big data experts and users seek to use soaring data volume in meaningful 
ways. Big data captures all data points and finds the relationships between 
them. This reveals value, opportunity and advantage not previously identified, 
particularly across large datasets common to enterprise organizations.  
Where large datasets exist, big data seeks to rapidly process every available 
data point and report useful insights, including previously hidden trends, 
dependencies, correlations and more. This ability is much more powerful than 
pre-big data systems. Big data produces insightful data from all data sources, 
complementing the human mind’s ability to develop insight, while avoiding the 
human challenge of information overload. Big data is another major revolution 
in computing and it is a transformation that promises enormous opportunity.

According to a big data report by the McKinsey Global Institute, it is estimated 
that “a retailer using big data to the full has the potential to increase its operating 
margin by more than 60 percent. Big data offers considerable benefits to 
consumers as well as to companies and organizations. For instance, services 
enabled by personal-location data can allow consumers to capture $600 billion 
in economic surplus.” The report also states, “In most industries, established 
competitors and new entrants alike will leverage data-driven strategies to 
innovate, compete and capture value from deep and up-to-real-time information.” 

 

90%
90 percnt of data in the world today 
has been created in the last two years, 
according to IBM.
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Long-standing companies have vast datasets to mine from their legacy 
systems. However, newer companies may lack this data. But these newer 
companies might have more efficient data systems and processes not 
restricted by legacy systems. As with any asset, organization leaders seek to 
make the most use of their data. But the volume, complexity, location and 
dynamic nature of data challenge current technologies. Business intelligence 
systems and decision support systems are leading a path to a new way of 
thinking about data.

Just as mass production moved manufacturing beyond the local human-scale 
artisan workshop, big data moves computer data collection, processing and 
analysis beyond human speed and scale. In the future, reliance on information 
systems to collect and process volumes of data beyond human scale will 
require new or unfamiliar skills, tools and perspective.

Considering big data at your organization
The following questions help spark the exploration of using big data for your 
business. If you answer yes to two or more of the following questions, big data 
may offer specific benefits to your organization:

1. Is your supply chain complex, data-rich and producing ever-growing volumes 
 of data? 

2.  Does your organization use or seek to use business intelligence, decision 
 support systems, data analytics systems or job roles? 

3.  Are processes such as forecasting and sales and operations planning held 
 back by lack of insight? 

4.  Is there too much data but not enough knowledge about how to use the 
 information more effectively? 

5.  Is useful data located across different systems, formats and networks  
 and your organization lacks a good unifying platform to combine the data, 
 process the data and make the data accessible? 

6.  Does it take too long to search for, integrate and validate data from different 
 sources when creating reports, presentations, planning meetings and more? 

7.  Does your organization extensively invest in research and development, 
 new products and new markets; and, therefore, seek to develop substantial 
 insights from past experiences to support these efforts? 

8.  Do you expect that competitive pressures, regulatory requirements or 
 marketplace demands will soon require much more precise, data-driven 
 understanding of your products, customers and competition?
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When Is the right time for big data?
At the organization level, big data seeks a data-friendly ecosystem of people, 
processes, strategies and leadership. Big data alone cannot overcome 
organizational processes that lack effective data-driven analytical and execution 
capability. Big data results may reveal findings that low through multiple 
departments, suppliers or customers. Organizations that can successfully 
cultivate and use big data exhibit the following traits:

 ̥ A shared vision and strategy for achieving competitive advantage from data 

 ̥ Good analytical skills and systems 

 ̥ Staff responsibility, accountability and reward systems reliant on current and 
relevant data

Successful big data early adopters likely have in place both the processes and 
culture to gather and act based on continual streams of business data. 
Organizations that routinely align and connect business data to decision making, 
activities, dashboards and key performance indicators are well placed to 
consider early adoption. Champions may help coordinate big data adoption 
and integration with existing culture and practices.

Organizations that routinely align and connect business data to decision 
making, activities, dashboards and key performance indicators are well placed 
to consider early adoption. 

In contrast, without the right culture in place, big data information is at risk of 
being siloed, or it can fail to adequately influence decisions, plans and activities 
which would benefit from it. It takes time to alter organizational practices and 
culture. When big data suddenly becomes active in an organization, it might only 
build a library of new information. This library will be of little practical benefit 
until the organization improves its supporting practices, procedures, activities 
and management. As with any new procedure, effectiveness requires active 
senior management leadership.
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Setting big data goals early
Early adopters test the uses and benefits of big data while others take a less 
aggressive approach. But no matter what your organization’s position on big 
data is, there are steps to take now:

 ̥ Increase skill and training of analytical thinking. There will be increasing 
demand for this ability as big data technology matures. 

 ̥ Improve relationships and dataflow between partners in your supply chain.  
It will be important for partners to share more data. Poor relationships will 
inhibit this. The better the data sharing, access and acquisition, the better 
the big data supply chain ecosystem will be. 

 ̥ Remain current on big data technologies and trends; for example, white 
papers, vendor presentations and media. 

 ̥ Consider developing a strategy and tactical plan to phase in big data 
analysis of supply chain for evaluating specific needs, reducing waste, 
increasing speed and improving agility in order to ensure strategic 
competitive advantage. 

 ̥ Improve accessibility to data, network devices and data formats. 

 ̥ Identify areas where big data could improve practice: decision making, 
master planning, processes and more. 

 ̥ Consider potential risks and rewards. Risks: budget and training, increased 
reliance on information technology that requires more backup, and possible 
risks to data security and intellectual property as sharing increases. 
Rewards: strategic advantage, insight and speed. 

 ̥ Determine whether your organization is an early technology adopter, middle 
adopter or late adopter, and evaluate the risks and rewards for each.

Supply chain applications of big data
Big data not only processes existing information, but also creates new 
information. This new information comes from sifting, analyzing and relationship 
spotting to refine available information into a more valuable product. This is  
a continuous cycle. Big data processes create new value-adding data from an 
existing dataset. This new data enables the insightful analysis and sifting of 
existing information.
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Tracking
One potential application of big data is end-to-end tracking, from individual 
components to high-level demand. This can begin with the supplier’s supplier 
and continue all the way through production to the customer’s customer. Over 
many components, products and customer uses, unique insights into design, 
use, performance and features can become clearer with the right information. 
There is less need to estimate because actual data is consistently available. For 
high-stakes safety-related industries, such as pharmaceuticals, transportation 
or defense, there would be clear advantages in optimizing all aspects of 
operations management from initial sales and marketing to end-of-life recycling.

Business intelligence
Business intelligence systems and tools create the ability to convert data into 
knowledge. Process mining, data mining, predictive analytics and benchmarking 
are common outputs or results. These overlap with some definitions of big data. 
The difference is that business intelligence usually is more strictly defined than 
big data. Business intelligence seeks to directly execute and deliver knowledge. 
Big data usually has a broader definition, which includes creating access to 
unstructured data, increasing speed of access to data, and sometimes 
encompassing a broader collection of data. But for some organizations, business 
intelligence and big data are identical. Even in this case, a well-planned big 
data project will increase business intelligence capabilities.

Likewise, a well-planned business intelligence project will enhance big  
data capability.

Big data and risk management
Some of today’s unknown risks remain unknown because of a lack of capacity  
to analyze all available data. Such analysis has the potential to reveal potential  
or probability for known risks. Highly probable risk events are familiar and 
businesspeople can plan for them. But improbable risks are not always well 
understood. Such risks are deemed to be rare, so they are not an immediate 
concern. Yet, what if a seemingly rare risk is more probable? Big data reveals 
relationships between presumably ordinary, disconnected variables. This 
enables an organization’s leaders to more accurately understand and anticipate 
risk through greater visibility of relationships. 
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While big data has the potential to address many risks, it also presents a risk. 
One of the biggest challenges surrounding big data is the lack of skilled 
professionals who can work with this type of information. Current education 
will need to improve in order to produce big data analysis specialists.

“The data scientist role has been described as ‘part analyst, part artist,’” Anjul 
Bhambhri, vice president of big data products at IBM, says. “A data scientist is 
somebody who is inquisitive, who can stare at data and spot trends. It’s almost 
like a Renaissance individual who really wants to learn and bring change to 
an organization.”

Security
Big data represents a potential risk to current information systems technology 
security models that depend on complexity, or improbable access to information 
in order to prevent unauthorized access. No matter what the security model in 
place today is, big data processes could be used to monitor and evaluate every 
aspect of an organization’s data operations in order to find a vulnerability, 
under protected area or a previously unforeseen method of harm. Whether 
organizations lead or lag in their adoption of big data, they will be obligated to 
consider potential information technology security threats as big data advances.

Big data benefits
Big data makes all information available, even obscure data, and finds as many 
uses as possible for that data. It creates insight and recommendations based 
on data and data relationships tested in statistical relevance, correlation and 
pattern recognition.

Big data optimizes very large, highly complex and variable business needs.  
Big data reduces uncertainty by the rapid gathering and updating of data, 
improving accuracy with current data rather than forecasts.

 ̥ Big data creates a common strategic view. Local tactical actions and 
outcomes are not the only perspective when a dashboard of the entire 
organization, supply chain or marketplace is visible to all participants. 
Actions should be clear as they influence strategic execution and 
performance for the entire organization. Insight into efforts that raise 
productivity across the board rather than locally will become common  
with big data. 
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 ̥ Organizations and supply chains that master big data more quickly than  
their competitors stand to gain a clear and broad-based advantage in speed, 
decision making, insight and optimization. 

 ̥ Big data can improve compliance. 

 ̥ Big data can eliminate manual data lookup and reporting processes. 

 ̥ Big data creates better alignment between information technology (IT)  
and the rest of the enterprise.

Access and implementation challenges
One common challenge with the implementation of a big data initiative is data 
acquisition and organization. Usually, data is in many different locations and 
formats, and requires many different permissions. Data is updated at different 
rates. Plus, the context to make data meaningful to everyone often is lacking. 
Where data resides at different organizations, privacy, protection of Internet 
protocol (IP), liability laws and the state of relationships often govern access  
or permissions. Data acquisition currently represents one of the most difficult 
challenges to overcome for big data adoption.

Whoever owns the data could place barriers to outside access (including 
technical barriers, access rights and restrictions). Given that a supply chain is 
made up of many departments and organizations, there are many owners of 
data. To ensure overcoming these challenges, a good relationship must exist 
between data owners. There must be clear expectations about the access  
and use of information. There must be good communication about continuing 
access and technical formats of data.

In the legal arena alone, this is problematic when it comes to who has access 
to what data and how that access (or lack of access) impacts liability, privacy 
and potentially competitive proprietary data. If someone who had access to 
private data exposed it to a competitor, accidently or on purpose, there could  
be plenty of work for the legal department. All of these issues get in the way of 
easily adopting cohesive big data practices across a supply chain.
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APICS POINT OF VIEW

Not all data is the same
Unstructured data is not easy to fit into a traditional relational database system. 
While documents and emails are typically managed in computer storage, which 
has structure (file size and date, for example), the body of the document or email 
is unstructured. Because of all of these traits, unstructured data currently is 
more difficult for information technology to process and analyze.

Unstructured data is growing rapidly. By some accounts, 80 percent of business 
data is unstructured data while only 20 percent is structured data. Unstructured 
data is difficult to sort into useful and “noise” or trivial categories. It’s not easy 
to determine where the data has relevance, adds value, reduces uncertainty 
or provides insight. A random photograph or email may contain no useful 
information, or they may contain incredibly useful information depending on 
need, circumstance and other variables.

Semi structured data is structured data, but does not conform to a computer 
file, record or database. Semi structured data typically contains tags, labels, 
indexes or other descriptive elements. Bridging the gap between unstructured 
data and structured data is a high priority among big data and database 
providers. Converting unstructured data to structured data enables database 
tools to process, analyze and report unstructured data.

Big data innovation and evolution
Big data mines and reports value from data that typically already exists. Big data 
converts data from an underutilized asset to an advantage. Big data does  
not use up data as a resource, but actually creates more information. Big data 
finds or creates value from data as data processing reveals new useful insights, 
relationships or previously unknown outcomes in business activity. This becomes 
new information. That useful information makes it easier to plan, make decisions, 
direct resources and turn strategy into successful tactics.

Imagine an organization with millions of individual customers. How can that 
organization better serve every customer’s unique wants and needs?  
How can it create more customer satisfaction? And maximize demand for  
its offerings? In theory, if management could study every transaction,  
every customer service interaction and every customer request, then it  
could organize a response or an offer likely to please the each customer  
based on past business interactions.
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In addition, management could anticipate customer needs based on past 
history and repeating demand. Management could also organize products and 
services, production, supply chains, sales and marketing and ultimately strategy 
to take advantage of all this knowledge of customer history. This strategy would 
be based on data, as would the decisions and projects needed to complete the 
reorganization. Before big data, it was not possible to perform all of this analysis 
on millions of customers, nor was it easy to combine and analyze this much data, 
let alone share it and act on it across a large organization.

Another complex problem is forecasting. Big data is well suited to look for 
hidden trends, relationships and correlations in data. Finding these is  
like finding a greater level of certainty within an uncertain process. Master 
planning, scheduling, reordering and many other tasks become much  
more data-driven. Big data solves a third problem—how to accelerate data 
processing and data systems. In many organizations, batch processes  
force management to wait for valuable data. In contrast, big data works by  
an efficiently distributed processing of data, even massive sets of data,  
and reports findings without waiting for batch processing.

Five steps to prepare for big data implementation
1. Foster a clear understanding of your supply chain with your organization’s 
  chief information officer and team. This understanding must include  
  supply chain strategy, key processes, tactics and key performance indicators.  
  The chief information officer must be able to comprehend both the necessary 
  supply chain and big data technology.  

2.  Improve relationships with supply chain partners now. As big data further 
  develops, trust will be necessary among supply chain partners in order to 
  share important data.  

3.  Set priorities for your big data. Where will in-depth insight add the most  
   value in the supply chain? As a new technology area, big data may, at first, 
  be a limited and expensive undertaking. Priorities areas that will add  
  benefit over time.  

4.  Define data goals that deliver clear executable information. These may 
  include improved decision making, speed of execution, better forecasting 
  and enhanced sales and operations planning (S&OP).  

5.  Implement pilot programs with plenty of testing and training. Familiarize 
  participants with the meaning, strengths and weaknesses of big data 
  systems according to your organization’s needs. 
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Finding out more about big data
Big data is an evolving and broad term. For a general overview beyond this folio, 
begin by using a big data pioneer technology—an Internet search engine. Or, as 
big data explanations sometimes involve complex graphics and scenarios, online 
video websites host a number of short but useful videos produced by academic 
and media organizations. In addition, you can explore individual companies that 
serve the big data market, such as Oracle, Teradata, EMC or IBM that produce 
video presentations about what they offer. But ultimately, a supply chain or 
operations management professional interested in the potential of big data  
at his or her own organization will need to contact big data technology service 
providers and begin a due diligence process in evaluating big data as a resource 
to his or her organizational and supply chain needs.

Knowledge of big data will be in demand
Data analysis skill and experience is experiencing high demand. The application 
and potential of big data and related areas of business analytics and business 
intelligence are outstripping supply. Past history shows a clear advancement of 
information systems in every job role found in supply chain and operations 
management. Big data appears to be the next step, as it directly serves or 
influences every supply chain and operations management professional. 
Develop a career strategy that places you in the path of progress and demand 
for your skill and experience will remain strong.

Uncertainty, lack of visibility of data, too much noise in data, complexity and 
need for speed are typical concerns among supply chain and operations 
management professionals. These concerns are present as professionals make 
decisions, forecast, plan, schedule, perform sales and operations planning, 
budget and carry out every other major task or responsibility. Big data will likely 
evolve from a broad concept to a collection of technologies and capabilities that 
help professionals in these tasks and responsibilities:

 ̥ Spotting new trends 

 ̥ Faster access to important results 

 ̥ More confidence, accuracy and precision in data 

 ̥ Easier to digest reports 

 ̥ More accurate data low to other tools such as  
spreadsheets or even ERP and MRP systems.
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It will be up to professionals to apply these benefits to specific individual, team, 
organizational, and supply chain needs. The goal is to use big data benefits  
in ways that surpass the competition. The real evolution will be in integrating 
these advantages in both tactical and strategic responsibilities. To help start 
this process, professionals and organizations should start communicating to  
IT departments and organizations, and big data providers with requirements 
and preferences.

Best practices for advancing big data
Develop a big data strategic roadmap that involves your entire supply chain.  
As technology and opportunity align, a strategic roadmap will help prioritize 
specific tasks that deliver maximum value in and serve as a foundation for 
future benefit. Big data is a maturing domain with great promise. It holds the 
potential for greater speed and access to deeper insights. It can be a key tool  
for improving competitive performance. Big data holds the answer to growing 
volumes of data which challenge information technology limits. Plus, big data 
can enable wider use of analytical and statistical data. Big data provides the 
ability to visualize, articulate and solve complex problems and concepts.

Three steps professionals can take to stay competitive
1.  Start to build awareness and skill in business intelligence (BI) and business 
 analytics (BA). Add these to your career path. Look for opportunities to gain 
 experience. There are tools, techniques, systems, theories and books and 
 courses available. BI and BA are not the same as big data. But the big data 
 revolution will enable professionals who are skilled and experienced in  
 these areas to advance more quickly and with greater ease. 

2. Identify specific areas where big data should help you and your team, and 
 communicate those areas to IT and management. As organizations hear 
 sales pitches and evaluate big data possibilities, the needs and concerns  
 of practitioners should be front and center. 
 
3. Start to apply big data concepts where possible, even without big data 
 hardware and solutions. It is possible to manually apply these concepts to 
 small audiences. For example, pick a small number of recent new customers 
 and look at every order, every email and every request. Do you see patterns? 
 Would it be possible to classify them based on similar older customers? 
 Would this help predict how these recent new customers might respond  
 to new 
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PERSPECTIVES FROM 
APICS MAGAZINE  
APICS magazine is an award-winning publication featuring 
innovative ideas and real-world strategies for inventory, 
materials, production and supply chain management; planning 
and scheduling; purchasing; logistics; warehousing; 
transportation and logistics; and more.  
 
Visit apics.org/magazine to view current and archived issues 
and to learn more about the magazine.
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FUELING SUPPLY CHAIN 
TRANSFORMATION
Predictive analytics energizes dynamic networks
By Can A. Dogan, Frode Huse Gjendem and Jade Rodysill
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As companies fight for competitive edge, it is those businesses that 
bring products to market faster, more cost-effectively, and with greater 
customer intelligence that will survive and thrive.

Superior supply chain performance is essential—particularly in a rapidly 
globalizing marketplace, where the ability to adapt to and predict 
fast-changing conditions is essential. To secure the required capabilities, 
operations and supply chain management professionals need to leverage 
insights from the vast amounts of data available across their organizations 
and employ analytical techniques.

Supply chain predictive analytics —using an integrated framework that 
employs quantitative methods to derive insights from data—could be the 
key differentiator in rapidly building and sustaining a high-performing supply 
chain in the decade ahead. Accenture research highlights the scale of the 
challenges to be overcome. The 2008 report “High Performance Through 
Supply Chain Planning” revealed that most companies are struggling with 
at least some aspects of forecasting and supply. For instance, the median 
forecast accuracy at the stockkeeping unit (SKU) level was just 75 percent.

Additionally, we found that companies have little visibility into what will affect 
them at either end of the supply chain—from the flow of customer orders 
to the operating condition of their key suppliers. This is in large part due to 
insufficient levels of collaboration with suppliers and customers. Lacking 
the requisite linkage of systems, common processes and readily available 
commercial software tools, many companies are ill equipped to carry out 
effective advanced planning and scheduling, analytics, optimization, sales 
planning and cross-functional collaboration.

We know the leaders in this field are using prescriptive (forward-looking) 
analytics to understand what’s coming next. They have moved from 
descriptive analytics—understanding “what?” and “why?” and even “so 
what?”—to insights into what is the best that can happen.

Using predictive analytics, professionals can look upstream and downstream 
to evaluate operational impacts of their decisions—spanning plans and 
schedules, carrier and asset use, quantity and quality variation, cycle times 
and landed costing. Armed with such insights, experts believe these decision 
makers are as adept at shaping demand as they are at sensing it. Compared to 
their competitors, they are more than four times as likely to achieve minimum 
accuracy levels of 80 percent in demand forecasting and more than twice as 
likely to rate their ability to shape demand as “good” or “excellent.”

Using predictive 
analytics, professionals 
can look upstream and 
downstream to evaluate 
operational impacts of 
their decisions.
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The advantages extend to managing supply as well. Compared to laggard 
companies, successful organizations are more than four times more likely  
to quickly respond to disruptions, partly because they involve suppliers in 
planning. Furthermore, these masters are twice as likely to have explicit  
links between new product introductions and planning processes, which is 
ever more important as cycles compress and introductions increase. They  
also have up to 50 percent less finished goods inventory than laggards.

Predictive analytics can play a vital role in fueling the supply chain 
transformations that enable organizations to compete at this level. There  
is no shortage of opportunity. However, a 2010 Accenture survey of 600  
senior managers at more than 500 blue chip businesses shows that, for  
most companies, analytics capabilities are a long-term goal rather than  
a reality. Currently, just six percent of businesses are making significant  
use of analytics in their supply chains. And, half the respondents believed  
their organizational structures prevented data and analytical talent from 
generating enterprise-wide insights.

Advanced performance
Supply chain transformation focuses on building and sustaining the world-
class capabilities needed to improve and sustain performance, which drives 
cost competitiveness, balance sheet flexibility, operational excellence, 
profitable growth, resilience and sustainability. Supply chain transformations 
embrace operations as multiple initiatives are used to address each of the  
key domains: planning, sourcing and procurement, fulfillment, manufacturing, 
product life cycle management and service management. An assessment  
tool can be used to prioritize these initiatives by identifying capability gaps, 
quick wins and major benefits.

Successful supply chain transformations address all primary levels in the 
shareholder value tree. (See Figure 1.) When properly executed, these initiatives 
should deliver one to five percent revenue enhancement and five to 25 percent 
improvements in other areas. For those businesses that commit to broad and 
deep transformations, the end results can be significant—strategically, on the 
bottom line, in areas of risk exposure, and across the environmental footprint. 
The proviso is that, having invested in such large-scale transformation 
projects, decision makers should continuously seek ways to improve primary 
levels and sustain whatever benefits have been achieved.
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Figure 1: Shareholder value tree, impacts and improvement

Five success factors
We have identified five key success factors for supply chain transformation, all  
of which should constitute the foundation of any program.

1. Develop a value creation agenda. Define the supply chain’s role in delivering  
 overall business strategy, as well as its value by individual product and 
 product segment. It is important to understand the vulnerability of alternative 
 supply chain models to changing market conditions and the total cost of  
 ownership (TCO), as well as what it takes to deliver value—in other words, 
 where is money left on the table due to dysfunctional supply chain models? 

2.  Configure supply chain processes around value delivery. Supply chains 
 should be configured to deliver TCO benefits and target customer value  
 by segment (customer, product and geography), with supply chain strategy 
 rigorously focused on optimizing TCO across network configuration, 
 operational parameters and processes. Professionals must understand the 
 root causes of whatever inefficiencies are identified across functional 
 boundaries before moving swiftly to reduce costs in core and noncore 
 supply chain management processes. Resources and investment need  
 to be focused on integral processes that drive the overall value proposition, 
 with metrics and ownership defined by process type. 

Supply chain impacts 

 ̥ Revenue leakage reduction
 ̥ Reduced stockouts
 ̥ Improved service level performance 

 ̥ Reduced direct labor cost
 ̥ Reduction in direction material spend
 ̥ Reduction in distribution spend  
(transportation and warehousing) 

 ̥ Increased inventory turns (improved cash flow)
 ̥ Maximum asset utilization
 ̥ Reduced lead times
 ̥ Shorter build-to-order times 
 

 ̥ Fewer physical assets

Invested 
capital

Revenue

Costs

Working 
capital

Fixed capital

The shareholder value tree
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3.  Use information technology (IT) to optimize supply chain processes.  
 IT capabilities must link to planned business impacts. This means establishing 
 the expected value of technology implementation, connecting solution 
 capabilities to business effects, defining requirements by segment, and 
 determining commonality. It’s also important to identify where supply 
 chain analytics will bring the most value. For this process to succeed, close 
 collaboration between IT and supply chain professionals is essential. 

4.  Establish the organization and people agenda. Leaders must understand 
 and buy in to the overall supply chain vision, while being aware of how its 
 objectives will affect behaviors, competencies and attitudes. Key decision 
 makers should be identified and empowered. Skill gaps must be addressed  
 and rewards introduced to motivate change and ongoing performance by 
 segment. As cross-functional teams play a vital role in driving end-to-end 
 business process outcomes, identify and plan for any training needs. 

5. Manage the change and implementation journey. Company decision makers 
 must set clear milestones for the transformation, with enough flexibility  
 to ensure the end state can be continuously reevaluated. They also should 
 identify early what actions will be needed to drive decision making, competency, 
 behaviors and rewards. Although it is essential to closely align implementation 
 approach and organizational culture, proven change management methods 
 can be employed as needed to foster, absorb and sustain transformation.

Why analytics now?
Burgeoning complexity, shortening product life cycles and business cycles, 
amplified price and volume volatility, and increasing regulatory threats 
throughout the extended supply chain mean that managers need acute,  
real-time insights into what will affect them on the demand and supply  
sides. The time is right for high-performing companies to investigate the  
value that predictive analytics can bring to supply chain transformation.

To secure the acute insights they need, organization leaders must move decisively 
to harness and leverage the data at their disposal. The good news is that 
technology no longer lags aspirations in this area. Sophisticated tools now  
are integral to the latest enterprise resources planning, decision support, 
financial and customer relationship management software. Cloud computing  
has transformed the ways in which vast quantities of data can be collected,  
stored and processed. And open-source software has democratized the analytics 
capabilities needed to drive meaning and insight from data.

Analytics, by definition, provides advanced techniques that go far beyond regular 
methods employed in supply chain transformations. Such extra sophistication 
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will provide better results when properly deployed. But the benefits are much 
broader. By providing new approaches and methodologies, analytics enables 
the deeper analysis companies need to prepare themselves for a range of 
market conditions, allowing them to hedge against current market risks and 
future volatility.

Take inventory target setting, for example. A traditional service level model for 
an individual SKU might provide a viable inventory target for the product, while 
ignoring significant interrelationships (and impacts) across the supply chain 
network. Powered by advanced analytics, a multi-echelon inventory optimization 
solution would drive further benefits and improved inventory levels by scrutinizing 
network-wide matrices of demand and lead times.

Further benefits are possible. For instance, where supply lead times follow 
random patterns, an analytics-based solution could simulate supply chain 
network behaviors to provide valuable information on inventory levels. By probing 
deeper, additional insights could be obtained, providing the foundation for a 
broader and far more realistic inventory management strategy.

Analytics in action
None of this is theoretical. Real-world companies are enjoying significant benefits 
with analytics every day. For example, consider a global office products company 
that aimed to improve its inventory performance. A supply chain mastery 
assessment revealed an opportunity to improve analytics both within the supply 
chain and enterprise-wide. Using root cause analysis, it was determined that 
inventory processes were sound, but upstream collaboration processes with 
merchandising and sales were inadequate. This meant that inputs often were 
late or inadequate.

The company created analytics-infused demand planning and sales and 
operations planning capabilities that improved collaboration with business 
units and enhanced the quality of the numbers within the process. Its 
integrated planning organization now is supported by an analytics capability, 
which increases specialization and overall accuracy. Statistical tools and 
models drive results.

Decision makers at an international oil and natural gas service company wanted 
to support international growth objectives. Using manufacturing analytics,  
this business was able to realign its supply chain with growth markets, thus 
reducing cost and lead times and improving scalability. Based on the insights 
obtained, the company also was able to shift supply to more cost-effective 
manufacturing and sourcing locations, embedding greater accountability for 
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cost, delivery and supply chain performance; improving planning and inventory 
management capability; and reducing its footprint. Project annual savings were 
between $100 and $140 million.

Advantages of analytics 
Using the advanced computing power of analytical tools, operations and 
supply chain managers are:

 ̥ Producing more realistic and detailed models, coping with missing and 
substandard data, and enabling complex methods and algorithms. 

 ̥ Securing quicker proof of value—meaning, they can more rapidly build 
momentum behind larger transformation efforts requiring process, behavior, 
technology and organizational change. 

 ̥ Creating a core analytical framework around which new processes can be 
built and institutionalized. 

 ̥ Undertaking cross-domain analysis of supply chain issues to enable complex 
and interrelated problem solving. 

Leaders at a major agribusiness company sought to identify, challenge and 
evaluate supply chain improvement initiatives. There were four priorities: 

 ̥ Identify key SKUs through sales volume analysis. 

 ̥ Identify optimum levels of master data parameters for safety stock 
determination. 

 ̥ Analyze the business impacts of poorly maintained parameters. 

 ̥ Analyze current forecasting methods and forecast accuracy key 
performance indicators.

Supply chain planning analytics were used to identify the root causes of 
performance problems, and the methodologies were applied to forecasting, 
inventory and cost-to-serve analysis. As a result, the company now is 
equipped to design a supply chain model that aligns directly with specific 
business needs. Benefits include a 20 percent reduction in inventory and 
working capital, 13 percent reduction in transportation and distribution costs, 
and eight percent reduction in cost of goods sold.

These real-world examples underline the power of superior supply chain analytics. 
Of course, not every business needs to build a high-performing analytics 
supply chain. Indeed, because it calls for extensively accurate data, special 
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skills, and substantial technology and training investments over time, many 
organizations opt to buy analytics outcomes instead of developing these 
capabilities themselves.

The analytics services are not entirely outsourced. Instead, the functional-and 
technology-intensive tasks are given to third parties that deliver them across a 
larger client base.

Regardless of which model a company selects, all supply chain transformation 
programs can benefit from analytics-powered insights. The fundamentals 
remain unchanged. That is to say, successful transformations will continue to 
call for a rigorous focus on value, process, innovation and behavioral change. 
With this foundation in place, the following basic steps should be taken to move 
the organization toward an analytical mindset:

 ̥ Initiate proof of value in targeted supply chain domains. 

 ̥ Cultivate a culture of analytical rigor. Educate the workforce on supply chain 
analytics capabilities. 

 ̥ Source external skills as needed, and do not allow internal skills restrictions 
to become a barrier to advanced analytics. 

 ̥ Recognize that it can be a challenge to sustain analytics beyond a specific 
project. Explore the option of buying it as a service. 

Ultimately, the primary objective must be to develop enterprise-wide analytics 
capabilities. This will enable rapid response and help operations and supply 
chain managers predict what comes next. In today’s global economy, both of 
these are must-have capabilities.

Can A. Dogan is a senior executive in the supply chain management service line 
of Accenture. He leads Accenture’s Global Innovation and Talent Network, which 
includes Accenture’s offshore supply chain planning and analytics capabilities. 
He may be contacted at can.a.dogan@accenture.com.

Frode Huse Gjendem is a senior director in Accenture Analytics. He has 
experience in the pharmaceuticals, electronics and high technology,  
chemicals and consumer goods industries. He may be contacted at  
frode.huse.gjendem@accenture.com.

Jade Rodysill is a senior manager in Accenture’s North American Supply Chain 
Strategy group. His work focuses on supply chain strategy, fulfillment, logistics 
and risk management. He may be contacted at jade.rodysill@accenture.com.
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THE VALUE AND NATURE  
OF MEASUREMENTS
Evaluating outputs and performance  
from the customer’s point of view
By Denise Hansen, CPIM, CSCP
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It is said, “That which is not measured is not improved.” This may be 
true; however, it is vital to keep in mind that the mere act of measuring 
does not necessarily produce improvement. Measurements are a  
go/no-go gauge for the wellness of operations and our personal actions, 
but they produce nothing.

The goal of any business is to succeed. As such, our mandate should be to make 
the best product (or offer the best service) at the best price, as sustainably and 
safely as possible and in the process satisfy and increase our customer base. 
A fundamental tenet in lean manufacturing is the elimination of waste.  
Non-value-added activities rate high on the list. We all are customers as well 
as suppliers and thus should evaluate our outputs and performance from the 
customer’s point of view. When examining these tasks, we must ask ourselves 
the following: 

 ̥ Is the task being done this way because it always has been? 

 ̥ Is it necessary at all? 

 ̥ Can a particular task be reinvented to reduce its time or cost? 

Most of us have tasks that are not directly value adding, but necessary to 
sustain a critical process. These are the undertakings that should most closely 
be evaluated for improvements.

Where to begin
At work, we are surrounded by every scorecard, dashboard, chart, pivot table, 
multi-blocker and graph known to humans. The positioning or description of 
the inputs is constantly revamped, redesigned, reevaluated and retagged but, 
at the end of the day, month, quarter or year, the indicators still can point to 
the fact that the organization has not improved.

While the customer may in principle appreciate great processes, they soon will 
be disenfranchised if performance doesn’t support these things with high 
quality and superior service. Ultimately, our customers have no interest in pie 
charts, pivot tables, graphs, meetings, presentations or any of the internal 
noise we create. They are only interested in what percentage of orders are on 
time, in good condition, and exactly as requested and in what they perceive  
as a good return on investment. Therefore, it is imperative to eliminate all that 
does not help us stay close to this target.
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It is critical for businesses to rediscover a balance between “doing” and 
“meeting.” There is a limit to what the market will bear, and it is imperative that 
we eliminate all that does not help us stay very close to the lower control  
limit, thus enabling us to maintain the flexibility to trend upward to the median 
without ever hitting the upper control limit lest we be put out of business.

The best strategic maneuvers in the world cannot be implemented without an 
adequate, well-provisioned and well-trained tactical force just as they cannot 
come to fruition without the right number of bright, creative, well-educated 
and provisioned strategists. An excess in either of these forces will lead to 
failure of varying magnitude.

Having said this, let us step back and marry thought and technological 
advancement with an honest work ethic and efficient output, then reconsider 
our individual outputs in light of what they actually produce. Consider  
the following questions with regard to any tactical or strategic change to  
your organization:

 ̥ Does it shorten time to market?  

 ̥ Does it increase the value of a product for the customer?  

 ̥ Does it improve quality? Does the voice of the customer agree? 

 ̥ Is it realistic, feasible and sustainable? 

Once you begin down this path, you can take the questioning to the next level: 
Are we littering the path to success with non-value-added gilding? Is the 
meeting we scheduled one that will present a measurable improvement to our 
customer offering or that is needed to immediately address a shortcoming  
in the eyes of our customer? Is the new process that we implemented going to 
remove roadblocks from the tactical forces so they can achieve necessary 
improvements? Did we implement a process or measurement that actually  
is a roadblock to finding a solution, expediting an order, or pleasing and 
maintaining a customer? Are we boycotting value-added outputs by tasking 
our tactical forces with strategic support data entry that ultimately sabotages 
their ability to complete the crucial tasks within their function?

It is imperative that we assign the correct value scale to various functions. An 
output that adds directly to the bottom line generally should take precedent 
over an output that only feeds internal measurements.
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Strategists and tacticians
If an order goes late because a key team operator was involved in a meeting or 
tasked with completing any one of a number of scorecards, we have missed 
the mark. Similarly, any function that takes away from direct customer satisfaction 
is unfavorable. And if a team operator is suddenly tasked with keeping track  
of every single step of the outputs and providing justification for every miss, 
productivity suffers, and measurements will reflect this downturn.

All of this over-measuring ultimately can have a negative impact on the team 
climate. As so much operational efficiency is lost in the quagmire of excess 
documentation, the only things that roll down to the tactical team are negativity 
and failure. They are not only communicated verbally in meetings, but also 
posted everywhere and are constant visual reminders of disappointment. 
This generates more anxiety and frustration, hence reduced productivity.  
The snowball of decreasing productivity and efficiency is definitely not part  
of the goal.

Let the strategists execute what they are best at and the tacticians carry out 
their own singular roles. Allow tactical teams to excel, and the entire organization 
will succeed. Overwhelm your tactical team with strategic by-tasks, and you 
cripple their productivity.

Bring strategic thought back into the fold to concentrate on the real roadblocks, 
opportunities and execution strategies that are sustainable in the real world. 
With your tactical team poised to achieve strategic goals and successes, this 
will become the status quo and your business will enjoy clarity and unity  
of purpose.

Denise Hansen, CPIM, CSCP, is senior buyer for Philips Lighting North America 
Outdoor Group. She may be contacted at dhansen2@grandecom.net.
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BOOSTING YOUR SERVICE  
AND INNOVATION
Using technology to enhance operations
By Philip E. Quigley, CFPIM, PMP



EXPLORING THE BIG DATA REVOLUTION 49

Social networking technologies are having a huge impact on our marketplace 
and can even affect the work of supply chain and operations management 
professionals. Specifically, there are opportunities in two critical areas: getting 
reports from field service professionals about products and sharing ideas 
and inputs on how to improve products and services. Both can be critical for 
business success.

Years ago, I worked at Xerox Office Products, where I was developing a system  
to generate proposals. It became obvious that the service representatives who 
went to customer sites every day to work on the different machines were a 
walking gold mine of data. They knew what worked and didn’t, what customers 
liked and disliked, and even what the competition was doing. Similarly, at  
an aerospace company where I worked, equipment was shipped to active war 
zones. Here, too, company technicians and service personnel had valuable 
feedback about the equipment, but the feedback’s actual collection and use 
were in question.

Today, with social networking, web conferencing, chat rooms and the like, we 
have a plethora of ways to collect data. So what should this process look like? 
Following are suggested steps: 

 ̥ First, collect data from the field. Do not just use one technology; apply every 
tool possible from websites, emails, chat rooms, Twitter and the like. The key 
is to collect the information directly from users so different groups can see it 
without filters. 

 ̥ The second step is to enable everyone else to see the data and comment. 
Here, other people can view posted comments and make their own 
observations or suggestions. Try to sort or group comments into common 
areas and build some intelligence into the collection process to group by 
category. You must show the difference between identifying a problem and 
recommendations for solutions or new ideas for products. 

 ̥ Give the collected information to the decision makers who can authorize 
action. This step must be a minimally bureaucratic one. Demanding lots  
of paperwork and analysis will be a turnoff, and spending weeks in analysis, 
budgeting and review will not work. 

 ̥ When action is authorized, the team in the field must be part of the process. 
These experts need to be giving input via the system for design and 
prototype building. They should be part of a collaborative design effort. This 
process is not easy to install and launch. It will take time and money to 
design the network for data collection— and more time and money to create 
the “review, analyze and approve” cycle. In addition, it will require cultural 

Do not just use one 
technology; apply  
every tool possible  
from websites,  
emails, chat rooms,  
Twitter and the like.
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change because different groups will have to learn how to listen to one 
another and make and implement decisions quickly. But what if you can 
make it work? What will be the impact of quickly getting information from  
the field and reacting in a proactive manner? Maybe it could be the 
difference between marketplace success or failure.

Philip E. Quigley, CFPIM, PMP, is a senior application portfolio manager for 
Computer Sciences Corporation. He teaches at Chapman University’s Argyros 
School of Business and Economics and California State University at  
Fullerton. He may be contacted at pquigley2@csc.com.
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CAN YOU DIG IT?
Unearthing quality data
By Randall Schaefer, CPIM
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In the 1960s, I worked for a farm machinery manufacturer. At this company, 
engineering data were formatted to fit the needs of operations—an 
accommodation that many companies cannot manage even today. For instance,  
a bill of material (BOM) for a finished gear would show that the gear was  
created by painting and machining a casting of a different part number. The 
routing would contain one operation for each of the many production steps. 
New parts were assigned six-digit, nonsignificant numbers. When the factory 
needed to produce a gear, a single shop order accumulated all the material  
and labor operations: painting the casting, drilling the center hole, cutting the 
gears and broaching the keyway. It was difficult for the factory to get it wrong.

This changed when the company purchased a manufacturer of chemical sprayers 
and moved production and engineering into its Nebraska facility. When the  
new engineers designed a gear, they created a new part number for the painted 
casting, another part number for drilling the center hole, and yet another for 
cutting the gears. Whereas our old engineers required just two part numbers, 
now there were five: the raw material number and one number for each of the 
four steps in the production process. Whereas gears used to require a single 
shop order, now they needed four. Obviously, this caused problems.

Additionally, our scheduling people did not release orders into the shop until all 
components were available. For an “old” gear, this meant the order was released 
as soon as the raw casting was available. But for a “new” gear, availability of the 
casting meant simply that the order to paint the casting was released. Only when 
the production reporting system recognized the availability of the painted 
casting was the order released for cutting the center hole. An old gear could sail 
through the shop in a day or two; a new gear could take as long as two weeks 
and require much expediting. And the new engineers used 12-digit, significant 
part numbers that caused countless reporting errors.

The larger the engineering staff, the more difficult it is to synchronize them to  
a single standard. Design engineers should be held accountable for design 
excellence, but not for formatting part numbers, BOMs and routings. As most 
operations and supply chain managers know, engineering data support the 
production process.
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Going on a DIG
I have introduced several companies to the concept of a data integrity group 
(DIG). This is a small team of people responsible for formatting engineering 
data so manufacturing staff can plan, manage and measure parts and production. 
They do not determine what components comprise a part; the engineers do 
that. But the DIG assigns new part numbers, formats the BOMs and routings, 
and loads that and other required data into the various enterprise resources 
planning files. A DIG should report within the manufacturing ranks so they are 
held accountable for supporting production. But, often, the most successful 
DIGs are headed by a veteran engineer who can translate engineering data to 
supply chain veterans.

Perhaps most importantly, a DIG divorces the design engineers from managing 
the data required for production. And this can go a long way toward reducing 
animosity between the two groups.

Randall Schaefer, CPIM, is an industrial philosopher and independent consultant. 
He may be contacted at randallschaefer@ att.net.
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GLOSSARY
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GLOSSARY
 
 
Big data storage
Big data storage is the recording of all types of data using storage that permits 
live or near-live access. Big data storage has no single location. It uses all 
networked storage available. Data warehouses and enterprise data warehouses, 
cloud computing or local area network servers, are some locations that might 
house big data storage. The amount of data storage that qualifies as big data 
storage has no fixed definition. It is large enough, however, to store vast arrays 
of data, typically in petabyte or exabyte ranges.

Big data vendors
Large and small information technology vendors serve the big data market. 
Smaller companies tend to specialize in specific areas, such as cloud storage, 
programming or statistical analytics. Larger vendors usually offer integrated 
product platforms and services. A recent trend is the sale of big data appliances 
that combine big data hardware and software platforms, easing implementation 
and scalability. Many big data implementations rely on low-cost commodity 
computer hardware, freeing up customer budget for greater focus on software, 
services and customization.

Business analytics (BA)
The capability of business systems and processes to use algorithms and statistics 
to derive meaning and insight from data, such as for decision making, planning 
and analysis.

Business intelligence (BI)
The capability to gather, sort, classify and maintain data and knowledge for the 
purpose of improving competitive positioning and business management.

Cloud storage
Cloud storage is remotely hosted online data storage accessible through the 
internet. A cloud storage data provider usually operates one or more large data 
centers and provides, sells or leases a specific amount of data storage capacity 
to its customers. Cloud storage may be public, offered to anyone, or private 
(available only to specific people or organizations).
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Components summary
Big data analytics accesses big data storage and the organization created by 
Hadoop. In classic big data architecture, big data analytics process data found 
in big data storage in efficient amounts, using massively parallel processing  
in order to find useful insight, relationships, dependencies for decision support 
systems, competitive analysis and improvement, and increasing productivity 
across a strategic scale. The analytics can be designed for human use, such 
as reports, charts and tables. Or analytics can serve other programs and 
data processes.

Hadoop
Hadoop is emerging as a primary system for organizing big data. It is an open 
source software framework designed to allow many independent computers 
working in parallel to access and organize vast amounts of data. It was originally 
derived from the Google File System. Many organizations contribute to it, 
including Yahoo. The history of Hadoop began with Google’s need to gather 
vast amounts of textural and structural information from websites all over the 
world. Google then needed a way to present that data to individuals in useful 
ways. Given the limited capabilities of products at the time, Google developed 
its own innovative platform. This effort spun off into open source projects that 
became Hadoop. Cloudera CEO Mike Olson says, “The Hadoop platform was 
designed to solve problems where you have a lot of data—perhaps a mixture 
of complex and structured data-and it doesn’t fit nicely into tables. It’s for 
situations where you want to run analytics that are deep and computationally 
extensive, like clustering and targeting. That’s exactly what Google was  
doing when it was indexing the web and examining user behavior to improve 
performance algorithms.” According to an Oracle white paper, Hadoop 
performs “brute force scans” through massive sets of data “to produce results 
that are output into other files.”

MapReduce
MapReduce is a programming model created by Google in 2004, and 
implemented in Hadoop, designed to provide distributed computer processing 
of very large amounts of data. Such data processing can occur on unstructured 
file system data or data found in structured databases. MapReduce reflects a 
two-step process. A “map” step begins data processing by dividing processing 
tasks into sub-tasks and distributing the subtasks to other resources for 
completion. A “reduce” step combines all completed subtasks and reports the 
results as output.
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NoSQL databases
NoSQL databases are designed for large amounts of dynamic data where  
a relational model is not required. Common uses include enabling real-time 
access for data elements such as Twitter posts, Internet server logs and 
security keys.

Relational databases
Relational databases expand their reach into less structured datasets to 
analyze big data.

R programming language
The R programming language is an open source programming language that 
serves statistical computing and graphics needs. The R programming language 
provides a wide variety of statistical and graphical techniques, including linear 
and nonlinear modeling, classical statistical tests, time-series analysis, 
classification and clustering.

Structured data
Structured data is information that exists in fixed fields of a computer record, file 
or database. Structured data also includes data that can be easily looked up, 
processed, analyzed and reported with little uncertainty. Examples of structured 
data include records of product prices, customer names and postal codes.

Unstructured data
Unstructured data are data that do not exist in fixed fields within a record or file, 
or are difficult to label. Examples of unstructured data include audio and video 
files, photographs and text-based data (documents, journals, emails and reports).
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APICS SUPPLY CHAIN COUNCIL 
RESEARCH
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For more insider information explore  
APICS research topics at apicsscc.org. 
 
Reports are available on: 

n	 Chronic disruption 

n	 Project management

n	 Remanufacturing

n	 Risk management 

n	 Supply chain strategy  

n	 Sustainability  

n	 And other topics 

If you have comments or questions,  
contact askapics@apics.org.
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