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Overview
At the core of demand and supply alignment is an organization’s ability to acquire,
interpret and use data that improves a decision maker’s vantage point and that supports
profitability and growth.
The vast growth and ease of access to data during the past few years can provide new
insight if the proper techniques and actions are deployed. Demand-sensing, an integral
part of the supply chain management process, can benefit from big data by supporting
the identification of new business drivers that affect customer demand patterns and
manufacturing supply capabilities. Big data has the potential to improve demandshaping activities by creating alignment between demand and supply plans supported
by current and anticipated risks and opportunities.
Big data can be defined as massive volumes of both structured and unstructured
data that is so large that it’s difficult to process and analyze with traditional techniques.
It should be noted that this definition will likely evolve in the future as hardware and
software continues to improve and provide more processing power.

Many organizations have limited

Many organizations have limited insight into big data. These limitations may have
significant opportunity costs and can have a negative effect on identifying and
understanding customer demand patterns and related supply constraints.

a negative effect on identifying

Having access to big data alone will not benefit an organization unless it has the
in-house expertise, business processes and technology to collect, sense, interpret
and respond to demand and supply signals. The Sense-Interpret-Respond model
as previously presented in the SAS white paper, Demand Shaping: Achieving and
Maintaining Optimal Supply/Demand Alignment, by Vic Richard is a closed-loop system
enabled by big data and high-performance analytics (see Figure 1).

supply constraints.

insight into big data. These
limitations may have significant
opportunity costs and can have
and understanding customer
demand patterns and related

Delivering products or services to customers is not a one-way street; it requires constant
monitoring, feedback and analysis to improve alignment and profitability between what is
requested by customers and what can be delivered.
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Figure 1: Sense-Interpret-Respond model
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Large volumes of data make this analysis challenging and require decision support tools
to acquire and prepare data; sense business drivers; interpret results; and develop the
appropriate response.
This paper goes beyond basic demand-sensing and demand-shaping concepts and
techniques. Both the demand and supply aspects of the supply network must be
considered. Manipulating demand without considering feasibility and profitability is less
than optimal; it may, in fact, be infeasible.

Manipulating demand without
When considering demand-sensing and demand shaping, we must take into account
many factors (e.g., production plans, costs, logistics and market drivers) to determine
the feasibility of the revised supply and demand plans and their effect on profitability.

considering feasibility and
profitability is less than optimal;
it may, in fact, be infeasible.

Through the use of advanced analytical techniques (such as high-performance analytics)
and big data enabled by advances in hardware and software, this white paper explores
how supply chain networks can be more strategic through rigorous demand and
supply management. Organizations that use demand-sensing and shaping within the
context of the Sense-Interpret-Respond model can expect to have improved alignment
of resources, infrastructure and a more real-time flow of information to support endcustomer demand and organizational profitability.

Extending Demand Planning with Data-Driven Decisions
Demand and supply alignment is created through a demand management process that
is structured around interdepartmental collaboration, effective communication, and the
use of demand-sensing and shaping activities. Extending the demand planning process
beyond existing traditional techniques involves using all available relevant information
and creating new information to support the supply chain decision-making process. This
demand management “decision support system” is the core of demand-sensing and
shaping activities. It can be further defined as the ability of an organization to use the
appropriate mix of people, materials, concepts and processes to create information that
supports an organization’s decision-making activities.
Challenges exist for organizations that want to expand their existing demand planning
process into a true decision support system for demand and supply sensing and
shaping. Organizations that have a demand planning process that is purely supplyside-driven can, at times, lack the ability to influence the demand forecast with relevant
changes based on demand-sensing and shaping information. They are typically
operations-driven and may not trust the forecast or believe it can be improved.
Organizations that are more focused on demand forecasts use sensing and shaping
data only for demand and may pay little attention to the effect it will have on the
manufacturing supply plan without considering factory attainment or material availability.
In this case, organizations can sometimes be described as sales- and marketing-driven
and focused on forecasting metrics exclusively. In either case, overall supply chain
profitability objectives should always be considered.
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Changing organizational paradigms is not easy but can be achieved when companies
adopt a dynamic supply network decision support system enabled by demand-sensing,
demand-shaping and high-performance analytics expertise.

Changing organizational

A dynamic demand management decision support system depends on the availability
of demand-sensing signals. Demand sensing can be described as a process that
is centered around a specialized type of monitoring focused on the identification of
changes that occur in near-real or real time. These incoming signals can come from big
data accumulated and analyzed individually or collectively to determine the effect on the
current demand plan. The demand-sensing process uses advanced analytics to support
the selection, preparation and transformation of both structured and unstructured data
in support of demand and supply synchronization. This includes identification of data
anomalies for demand volatility reduction. It should be noted that there are other more
advanced sensing techniques that are beyond the scope of this paper.

adopt a dynamic supply

Demand-sensing signals that can affect expected demand trends can be used to
extend the demand planning process into a demand-management decision support
system. Demand sensing adds credibility and validity to collaborative demand and
supply plans by identifying and incorporating structured and unstructured data sources
such as:
• Market segment data (e.g., Web, social media and email).
• Collaborative customer data (e.g., demand anomalies).
• Sales and marketing data (e.g., promotions, product lifecycle management and
competitive analysis).

paradigms is not easy but can
be achieved when companies
network decision support
system enabled by demandsensing, demand-shaping and
high-performance analytics
expertise.

Demand sensing can be
described as a process that is
centered around a specialized
type of monitoring focused on
the identification of changes that
occur in near-real or real time.

• Macroeconomic indicators applicable to specific industries.
The extension of the demand planning process beyond current traditional techniques
is also dependent on big data and high-performance analytics. With high-performance
analytics, you can derive correlations between demand and supply network data,
which can provide insight into customer demand and potential supply constraints. This
methodology of derived correlations between data is called “data fusion.” It’s enabled
by high-performance analytics technologies such as data mining, visual analytics,
forecasting econometrics and optimization. In these ways, high-performance analytics
acts as an aid to demand-sensing capabilities by acquiring and preparing information
that was not readily available in the past.
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Although demand sensing provides valuable information on current and future supply
network metrics, it is not the sole resource for achieving optimal supply chain profitability.
An organization’s ability to reach sales projections while reducing costs and maximizing
profits is dependent on the interaction between demand-sensing and demand-shaping
activities. The demand management decision support system as mentioned earlier
is built around this relationship and provides an optimized solution for shaping both
demand and supply. Demand shaping uses all available information, including demandsensing data for developing an optimized, balanced demand and supply plan that meets
profitability targets and achieves customer satisfaction metrics. Demand shaping is a:

Demand shaping uses all

• Strategic process that supports real-time and future demand and supply
balancing.

available information, including

• Dynamic method to increase revenue while reducing costs.

developing an optimized,

• Cross-functional process that includes all supply chain stakeholders.

balanced demand and supply

An extended demand planning model enabled by a decision support system is shown
in Figure 2. This model builds on one presented in the previously referenced white paper,
Demand Shaping: Achieving and Maintaining Optimal Supply/Demand Alignment. This
expanded diagram shows the specific areas that will be explored further in this paper.
They include:
• Using big data analytics for supply chain.
• Applying demand and supply sensing and shaping.
• Applying high-performance analytics.
• Using the Sense-Interpret-Respond monitoring process.
• Visualizing information with a presentation and reporting platform.
Within the extended demand planning diagram, high-performance analytics is used to
access big data sources to acquire and prepare all pertinent data. Prepared data is used
to create the statistical baseline forecast and provide sensing signals to shape demand
and supply as required.
The demand management process receives the baseline statistical forecast and follows
a Sense-Interpret-Respond process that is based on the analysis of demand and supply
anomalies. The monitor function accesses sensing data and triggers analysis activities.
Located in the box at the top of the diagram are the analysis activities with the potential
to shape demand and supply.
If, by using big data, it’s determined that forecasted demand is or will be much less
or greater than anticipated, you can take immediate action to rebalance demand and
supply by using shaping activities that will help to improve profitability. For example,
increasing demand with promotions or using incentives for material supplies helps shape
demand patterns and supports realignment. Although these are simple examples, the
possible permutations can be extensive. Organizations that use a formal process to
realign demand and supply can see real-time benefits in both customer service metrics
and profitability.
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Access to information is also critical. In Figure 2, presentation and reporting along with
specific information, alarms, alerts and resulting actions can be easily accessed through
an interface that is integrated through high-performance analytics. Visualizing the
results of strategic decisions to rebalance demand and supply can be documented and
categorized for the user community and executive management.
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Figure 2: Extending demand planning

Big Data Analytics for Supply Chain
The availability of big data and its rapid growth over the past few years has changed our
existing supply chain paradigms.
Some organizations that have benefited from an effective demand planning process can
find themselves at a competitive disadvantage if they have not considered how big data
can provide additional supply chain value.
Demand and supply information can come from a variety of structured and unstructured
data sources. In some cases, these data sources can be extremely large and difficult
to use without proper tools and techniques to store, manage and analyze the
information. Both challenges and opportunities exist as data size continues to grow. For
manufacturers, traditional supply chain metrics have typically been used as part of their
demand and supply activities. Big data access and analysis creates opportunities to
sense and anticipate operational performance and customer behavior.

Some organizations that have
benefited from an effective
demand planning process can
find themselves at a competitive
disadvantage if they have not
considered how big data can
provide additional supply chain
value.
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Consider the following examples. By collecting process control information, operational
big data can be accessed, stored and analyzed to track the performance of production
machinery in the factory. This data can provide valuable insight and foresight into supplyside attainment and failure analysis. In another example, evaluating consumer sentiment
or product performance in the field can provide insight into customer demand and help
define demand-shaping alternatives to improve profitability.
Unstructured data in the form of blogs, posts and other social media conversations can
provide additional value to organizations by helping to manage activities such as sales
promotions, product lifecycle management and inventory management.
There’s no doubt that a linkage exists between big data availability and an effective
alignment of demand and supply. What was possible to manage in PowerPoint or Excel
a few years ago is almost impossible today. Yet some organizations still use technology
that is ill-equipped to analyze and manage big data. There are many reasons for this, as
shown by example in the chart below.

Figure 3: Challenges in analytics adoption

Data elements used for demand and supply planning have been supported by traditional
data sources in the past. Excel spreadsheets, flat files and data warehouse transactional
data have been at the core of demand and supply planning. With the advent of big data,
some organizations are not familiar with accessing and mining large structured and
unstructured data. Although data management and data analysis techniques are not
all that different from those used on traditional data sources, many organizations have
not yet adopted high-performance analytics, which provides supply chain agility and
responsiveness to change.
Technologies such as predictive analytics, grid computing, data mining, data visualization
and advanced database methods can uncover important information unnoticed in the
past.
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Big Data Access from Hadoop for Demand and Supply Alignment
Big data needs to be stored and organized in a way that supports existing supply chain
business process objectives. One approach for storing and managing big data that is
gaining momentum is the Hadoop Distributed File System (HDFS). Hadoop is an open
source file system that allows organizations to manage large amounts of data across
clusters of computers using a simple programming model. Hadoop consists of two
major components:
• A cabinet-like filing system (HDFS) that is a database facility for storing data.
• A parallel programming model (MapReduce) that enables distributed processing.
In addition, related software components allow users unfamiliar with MapReduce
to interact with HDFS through SQL-based software alternatives. With the Hadoop
configuration, commodity hardware can store and process large amounts of
data. Hadoop is rapidly becoming a viable alternative to more traditional database
approaches, primarily due to the cost savings of commodity hardware and Hadoop’s
ability to handle structured and unstructured data elements.
Although HDFS has its advantages, it has limited ability to analyze data using advanced
analytics. It can be difficult to directly interact with HDFS due to its custom coding
requirements and lack of task-driven metadata. SAS can effectively complement the
Hadoop distributed file system by consuming data from Hadoop through SAS® Data
Integration Studio and SAS/ACCESS® software for advanced analytical processing.
SAS Data Integration Studio also allows for scripting transformations for organizations
that are more familiar with SAS commands and do not have MapReduce or Pig/Hive
language expertise. SAS can also provide security and governance over Hadoop data
by applying master data management (MDM) capabilities to data coming in, or out of,
Hadoop.
The process flow model in Figure 4 shows the proposed interaction between Hadoop
and SAS. The analytical data warehouse (ADW) in the center of the diagram plays an
important role as a central repository for data used for demand-sensing and shaping
algorithms. The ADW can contain all pertinent data obtained from Hadoop and through
exploratory analytics such as data mining, text mining and optimization.
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Figure 4: Big data access from Hadoop and demand and supply alignment.

SAS® Grid Computing
The optimized demand and supply plans shown in Figure 4 are the result of the
demand-sensing and shaping algorithms and exploratory analysis enabled by big
data. These calculations can be computer-intensive and are dependent on efficient IT
system infrastructure performance. When performance of underlining technology affects
the processing and timely throughput of data, process deficiencies can exist. These
deficiencies are typically characterized by:
• Inefficient model development due to the limited number of model iterations.
• Results with limited value due to the constraint of matching analyses to available
compute resources.
• Time-and mission-critical business processes not getting processed or completed
on time.
• Poor prioritization of jobs and tasks required for achieving time-sensitive results.
SAS Grid Computing can help eliminate these deficiencies and save money by
providing the control that enterprise IT needs to increase system performance. SAS Grid
Computing enables organizations to create a managed, shared environment to process
large volumes of data and analytic programs more efficiently. This can especially be
useful when considering the improvement demand-sensing and shaping activities can
have on the alignment of demand and supply. SAS Grid Computing can also provide
additional capabilities that are necessary for business analytics environments: workload
balancing, job prioritization, parallel processing, resource assignment and monitoring.
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Visual Analytics and In-Memory Technology
Demand-sensing and shaping can be greatly improved by analyzing large volumes
of unfiltered data for correlations and patterns. Achieving this insight requires deeper
analytical capabilities that can explore huge volumes of data simultaneously. These
capabilities can include sensing data that can be used to identify customer demand
patterns and anomalies, which can influence demand and supply planning. When
dealing with large volumes of data, traditional architectures and existing infrastructures
do not have the capacity or capabilities to perform fast analytical processing and
reporting on big data.
As with many supply chain analyses, timing is important and can determine the success
or failure of a product line or new product launch. In-memory technology accessed
through SAS Visual Analytics can take the analysis to the data to eliminate roadblocks
and frustrations that come from time-consuming job runs. Replicating large data
volumes for analytical processing can be eliminated and key questions pertaining to
supply chain analysis can be answered more quickly and delivered in visual reports on
your desktop or mobile devices.
As shown in Figure 4, SAS Visual Analytics can enhance legacy business intelligence
systems by improving the distribution and sharing of information to large numbers of
users, including those with limited analytical skills. Users can quickly view and interact
with reports and charts via the Web, PDF files and mobile devices. Metrics and analytical
analysis related to the alignment of demand and supply (including forecasting, financial
analysis and operational planning) can be refreshed quickly and reported on seamlessly
for operational meetings and reviews.

In-memory technology accessed
through SAS Visual Analytics
can take the analysis to the
data to eliminate roadblocks
and frustrations that come from
time-consuming job runs.

The benefits of visual analytics are closely tied to supply and demand optimization, but
they can also be extended across the organization. These benefits include:
• Improved information sharing and collaboration leading to better supply chain
decisions.
• Expanded analytics use to drive more informed decisions.
• Improved availability of information for business people on the go, via the Web and
mobile devices.
• Rapid exploration of vast amounts of data, which can accelerate the model
development process by quickly identifying new areas of opportunity.
• Access to all data, rather than subsets, providing additional insight unavailable in
the past.
• Improved focus on more strategic IT initiatives by providing an easy-to-use, selfservice data exploration model to business users.
• Expanded control and governance of data while empowering business users to
have easy access to all necessary data.
• Highly scalable solution, using commodity hardware, provides easy and costeffective growth.
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Applying Demand Sensing
Demand-sensing focuses on a process that is able to detect and identify potential
changes in demand and supply alignment across an extended period. When market
conditions are affected by demand volatility and uncertainty, manufacturers can benefit
from supply chain signals that help improve forecast accuracy beyond what would be
possible using time series techniques alone. Even the most successful demand-sensing
processes can benefit from more sensing signals, which can enrich the data pool by
providing real-time insight into customer demand or supply-side attainment.
Demand-sensing signals can play an important role in a demand fulfillment process that
deploys available-to-promise logic (ATP). Sensing signals can help determine the optimal
order promise dates based on existing constraints. This process senses potential
customer order disconnects or misalignments and goes well beyond the more traditional
approach to plan orders, which only considers inventory levels and supplier lead times.
When supply chain sensing signals are used effectively, demand fulfillment can be
improved by providing reliable order promise dates based on multiple constraints
while considering production and purchasing feasibility. This results in a synchronized
operations plan representing actual and future availability of material supply and factory
capacity that can be used to accept new customer orders.
Because changes in demand patterns can sometimes happen suddenly and without
warning, a demand planning methodology that introduces demand-sensing into the
forecasting process is essential for aligning demand and supply. Variations in demand
can be difficult to statistically forecast using traditional methods and often depends
on user intervention and judgment for additional insight. Statistically sensing demand
signals as they pertain to new promotions, customer feedback or Web activity can help
identify key demand anomalies, risks and opportunities. Organizations that are able to
identify key sensing signals from finance, demand, operations and product marketing
react better to changing economic conditions and demand volatility.
The process of sensing data using exploratory analysis starts with the identification
of key supply chain external sources, which can be structured or unstructured data.
Sensing metrics that pertain to supplier performance, yield rates, production plan
attainment, market share or customer satisfaction (just to name a few) can be used in a
“knowledge discovery” process flow shown in Figure 5.
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Figure 5: Demand-sensing knowledge discovery process.
This process uses relevant sensing data stored in a data repository (analytical data
warehouse), which can then be prepared and transformed to support analytical activities
such as predictive modeling, correlations or clustering.
The goal is to provide insight and foresight into data patterns, correlations, new
information and anomalies that may cause supply chain misalignment. These results can
be stored in a knowledge repository and actions can be taken that will shape demand
and supply, eliminate misalignments, improve profitability, and increase customer service
levels.

Organizations can put the
demand-sensing knowledge
discovery process to work by
applying its benefits across
a planning period enabled by
high-performance analytics.

Organizations can put the demand-sensing knowledge discovery process to work by
applying its benefits across a planning period enabled by high-performance analytics.
The results of this process can be seen in Figure 6.
In this example, sensing signals are included that provide real-time insight into inventory
projections. Demand and supply alignment and projected inventory levels can be
viewed at any point in time for a given period using sensors that provide structured
and unstructured information for high-performance analytics. Machine yields, missed
shipments, economic indicators, customer service metrics, safety stock and social
media data are part of the analysis.
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Although this is a specific example, it can be expanded to include multiple objectives in a
real-time interface that provides business-user feedback for executive-level presentation
and reporting.
In the following section of this paper we will discuss how demand-sensing information is
used to shape demand and supply to meet profitability and customer service objectives.
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Figure 6: Sensing signal shape demand.

Applying Demand Shaping
The demand-shaping process uses all available information, including demand-sensing
data, to develop an optimized, balanced demand and supply plan that meets predefined
targets and objectives. Demand shaping should never be conducted in isolation; rather,
it should be performed as a demand and supply cross-functional process. Organizations
that use demand-shaping techniques can improve handling of supply-chain inventory
issues, respond to demand volatility and reach budgeted sales projections more
effectively. This can be achieved by using high-performance analytics software that,
through the development of production distribution models, allows for the identification
of best-case scenarios to support optimal product substitutions, distribution plans,
materials plans, production plans and inventory levels.
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Consider the planning process outline for manufacturing in Figure 7. In this diagram, the
demand-shaping process is characterized by a production distribution model developed
with available demand and supply data. The data used to develop the core model is
dependent on data from the corporate data store and from data stores that include
information pertinent to the model design. The production distribution model provides
an ideal solution to satisfy corporate planning objectives such as maximizing profits or
minimizing costs. The resulting optimized distribution, production, materials sourcing
and inventory plans can be stored in a central location within the enterprise data
warehouse (EDW) and evaluated as part the demand and supply alignment discussion.
Demand Planning
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Preparation

Statistical
Forecast
Statistical
Forecasting

Demand
Planning
Demand Plan

Supply/Demand Repository
Revised
Demand &
Supply Plan
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Process
Solution
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Plan
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Figure 7: Manufacturing planning process.

Optimization Programs for Demand Shaping
Analytics can provide the capability to develop and use automated optimization
models to substantially improve decision making by identifying opportunities and
providing important insight and foresight for demand-shaping activities. The production
distribution model in Figure 8 is enabled by SAS Analytics and provides an automated
optimization solution to define best-case scenarios. This automated optimization model
uses big data directly and eliminates the restriction of using smaller data samples for a
more traditional spreadsheet analysis.
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The production distribution model is based on an optimization algorithm that can
be enabled by thousands of supply chain variables. Supporting data can be used
as constraints and a solution can be derived using a series of automated inequality
expressions. The supply chain variables shown below in Figure 8 provide insight into
the possible linear programming model combinations and permutations that can be
used to solve a specific demand-shaping objective, such as maximizing gross margin or
minimizing logistics costs.
Demand Data

•
•
•
•
•
•
•

Product Pricing
Product Promotion
Competitive Pricing
Competitive Promotion
Competitive Sales
Demand Elasticities
Demand Forecasts

Supply Data

Optimization
Algorithms for
Demand Shaping

•
•
•
•
•
•
•
•
•
•
•
•
•
•

BOMs
FG Inventory
RM Inventory
In-transit Inventory
Inventory Costs
Plant Capacity
Machine Capacity
Production Costs
Transportation Costs
Warehouse Costs
Logistics Network Topology
Manufacturing Lead Times
Material Lead Times
Logistics Transit Times

Figure 8: Production distribution model.

The parameters of a demand-shaping optimization model include goals and constraints.
A simple example of a supply optimization model starts with an outline of the supply
chain variables.
For example, in Figure 9, “minimize cost” and “maximize profits” have been selected
as the supply chain objectives to be optimized. There could also be many more
constraints, and the design of the model should include all pertinent data elements that
influence supply and can be manipulated to achieve optimal supply chain performance.
The variables selected as constraints are assumed to have an influence on the model
objective.
(Define Variables)

Minimize Cost/Maximize Profits

Objective

Material Balance

Product Balance
Constraints
Production Capacity

Demand Balance

Figure 9: Some variables to consider in an optimization plan.
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The purpose of the optimization example in Figure 10 is to provide demand planning
managers and business users with a vision and concept for how optimization models
can provide supply chain benefits. This framework is an example of a basic, high-level
representation of an optimization program that solves a supply chain objective called
“maximize profits.” Only a few variables have been chosen to demonstrate this example.
In reality, many more variables are used, having a direct or indirect effect on the selected
supply chain objective. This framework example includes the definition of various
constraints which could be present in a fully designed optimization model.

A fully designed supply chain

A decision variable Xi,t represents how much of product i is made during time period t.
Variable constraint Xi,t is assumed to be less than, or equal to, the total demand (Xi,t ≤ D)
where D is the total demand for product i.

optimization program using SAS

Other constraints can be included, such as a material balance constraint related to
material availability, product balance constraint related to inventory and logistics, and a
capacity constraint related to factory attainment.

best solution for the defined

Analytics could automate this
process to quickly provide the
constraints.

With the constraints defined, this model can be expanded and fully developed to
support demand-shaping activities by introducing additional variables that pertain to
market demand and cost. The variable ypn,t represents the inclusion of a predefined
marketing program that can be turned on or off (1, 0) and included in t. A cost variable,
which pertains to the overall cost of the marketing program is represented by Cpn,t. The
incremental demand as a result of the marketing program is shown by Dpn,t.
A fully designed supply chain optimization program using SAS Analytics could automate
this process to quickly provide the best solution for the defined constraints.
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Programs

Material Balance Constraints

Product Balance Constraints

Capacity Constraints

Figure 10: Optimization model framework.

Optimization Model Scenario Analysis in Support of Demand Shaping
Scenario analysis, sometimes referred to as what-if analysis, is where a set of conditions
or events (a scenario) is created and its outcomes are determined using a mathematical/
logical model. The outcomes are then compared to a baseline scenario. When an
optimization program is used to determine supply chain objectives, scenario analysis
can demonstrate the effect of changes, such as constraints, on the model variables.
As shown in Figure 11, multiple versions of the optimization model can be run and
compared to previous iterations of the what-if scenario analysis. When data is very
volatile or random in nature, running multiple scenarios can help determine the effect of
changes to supply chain variables. This provides managers and executives the insight
and foresight necessary for making demand and supply alignment decisions based on
factual data. Supply chain risks, liabilities and trade-offs can be discussed, and the best
course of action can be put in place to achieve supply chain objectives.
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Figure 11: Iterations of a what-if scenario.

Conclusion
This paper has described the business processes and technologies required to achieve
a profitable alignment of demand and supply. With economic conditions characterized
by volatility and unpredictability, success depends on an organization’s assimilation of
big data and its ability to use this newfound information to improve demand-sensing and
shaping activities.
As discussed in this paper, untapped data sources that have gone unused in the past
can now be used to sense, interpret and respond to demand signals and customer
requirements and to improve decision making. These advancements in decision support
enable demand-sensing and shaping to benefit from big data and advanced analytics to
improve alignment of demand and supply while increasing profitability.

Untapped data sources that
have gone unused in the past
can now be used to sense,
interpret and respond to
demand signals and customer
requirements and to improve
decision making.
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