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Chapter 5: Data-Driven Decision Making

Learning Objectives

By the end of this chapter, students should be able to explain:

> the strategic role of data in digital transformation and decision-making;
data collection, integration, ETL, warehouses, and data lakes;

how visualization tools and dashboards convert raw data into managerial insight;

>

>

» differences between predictive analytics and prescriptive analytics;

» privacy, security, regulatory, and governance challenges in data-driven organizations;
>

global and Indian examples of data-driven decision making in practice.
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Opening Context: The Promise and Risk of Data

Power of Prediction Risk of Intrusion

Retailers can infer customer needs, fore-| The same capability can raise serious concerns
cast demand, personalize offers, and opti- about privacy, consent, surveillance, discrim-
mize inventory by analyzing purchase behav- | ination, and loss of customer trust if data is
ior, browsing patterns, and transaction histo- | used without care.

ries.

Managerial Note

Data-driven decision making is not only a technical capability. It is also a managerial responsi-
bility involving strategy, ethics, governance, and accountability.
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What is Data-Driven Decision Making?

» DDDM uses data, analytics, and evidence to
support managerial choices.

» It reduces overdependence on intuition,
hierarchy, and isolated experience.

» It combines human judgment with Judgment
measurable evidence.

Tl

» It supports faster, more consistent, and Decision
more transparent decisions.

Learning Discussion

Ask students to compare a decision made by intuition with a decision supported by data. What
changes in confidence, speed, and accountability?
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The 5 Vs of Big Data

Managerial Note

For managers, the key question is not how big the data is, but whether it can produce reliable and actionable value.
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From Gut-Feel to Evidence-Based Decisions

Traditional Pattern Digital-Era Pattern

» Experience-led decisions » Real-time data streams

» Limited records and periodic reports » Machine learning and analytics models

» Delayed feedback » Continuous feedback loops

» High dependence on individual judgment » Evidence-supported managerial
judgment

Learning Discussion

A data-driven organization does not remove managers. It changes what managers must ask,
verify, interpret, and decide.
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Strategic Value of Data

Operational Asset Customer Asset Innovation Asset

Data improves inventory, logistics, Data enables segmentation, personal- Data supports new products, platform
quality control, staffing, pricing, and ization, customer journey analysis, and models, recommendation engines, and
service delivery. retention strategies. Al-enabled services.

Managerial Note

Data should not be treated as a passive by-product of operations. It must be governed, protected,
measured, and invested in like strategic capital.

Dr. Rajesh Kumar Maurya | Dr. Bikramjit Rishi Slide 7



Chapter 5: Data-Driven Decision Making

Sources of Enterprise Data

Internal Sources External Sources
» Transactions and billing records » Social media and web behavior
» CRM and customer service systems » loT sensors and mobile devices
» ERP logs and inventory data » Government and open data portals
» Employee and process data » Third-party market datasets

Managerial Note

Strong decisions often require linking internal operational data with external market, location,
social, and environmental signals.

.
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Data Integration: From Raw Inputs to Usable Insight

Data Extract Transform Load Use for
Sources Clean Store Decisions

[ ETL processes convert fragmented enterprise data into reliable datasets ]

that can support reports, dashboards, models, and strategic decisions.
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Data Warehouses and Data Lakes

Aspect Data Warehouse Data Lake

Main purpose Structured reporting and governed analytics Storage of raw, semi-structured, and unstruc-
tured data

Data state Cleaned, standardized, and curated Often raw and flexible for later use

Typical users Business analysts, managers, reporting teams  Data scientists, Al/ML teams, advanced an-
alytics teams

Strength Consistency, control, repeatability Flexibility, scale, experimentation

Managerial concern May be less flexible for new data types Can become a data swamp without gover-
nance

Managerial Note

Managers must balance the reliability of warehouses with the flexibility of data lakes.

Dr. Rajesh Kumar Maurya | Dr. Bikramjit Rishi Slide 10



Chapter 5: Data-Driven Decision Making

Case Snapshot: Starbucks' Data Lake Strategy

» Starbucks integrates transactions, customer Jirensocticns
] . . + Customers
behavior, store data, and location signals.

Central

» The data platform supports personalization, Data | oke
demand planning, and location decisions.

» Store performance can be evaluated before new
anning

outlets are opened.

» Data becomes a strategic tool for expansion and Supply Chain
Optimization
customer engagement.
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Why Managers Need Visualization

» Raw tables rarely communicate urgency, trend, anomaly, or priority clearly.
» Visualization converts data into patterns that managers can interpret quickly.
» Dashboards support monitoring, drill-down analysis, and timely intervention.

» Tableau, Power BI, QlikSense, and similar tools enable interactive decision-support.

Managerial Note

A dashboard should not merely display data. It should help the manager decide what action
must be taken next.
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Dashboard Design Principles

Strategic Alignment Responsiveness
Use simple charts, readable labels, and Select KPIs that directly connect to Use real-time or frequently updated
meaningful comparisons. Avoid deco- objectives such as revenue, customer views where fast action is required.
rative complexity. satisfaction, efficiency, or risk.

Learning Discussion

Show students any business dashboard and ask: What decision is this dashboard helping the
manager make?
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Analytics Maturity: Descriptive to Prescriptive

Descriptive > Diagnostic > Predictive Prescriptive
What happened? Why happened? \WLIETRGEVRERDEGES  What should we do?

As analytics maturity increases, organizations move from reporting past events
toward forecasting future outcomes and recommending optimized actions.
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Predictive Analytics

Meaning Common Techniques

Predictive analytics uses statistical models and » Regression analysis
machine learning to estimate future outcomes » Time series forecasting
from historical and current data.

» Classification algorithms

» Machine learning models

.

Managerial Note

Predictive models support decisions, but managers must still question assumptions, data quality,
model drift, and business relevance.

.
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Predictive Analytics: Business Applications

Healthcare
Demand forecasting, inventory opti- Credit scoring, fraud detection, risk Disease outbreak prediction, readmis-
mization, churn prediction, product modeling, customer lifetime value, and sion risk, resource planning, and pre-
recommendations, and campaign tar- early warning signals. ventive interventions.
geting.

Learning Discussion

Ask students to identify the dependent variable, input variables, and decision action for one
predictive analytics example.
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Case Snapshot: Flipkart's Festive Season Analytics

» Flipkart uses real-time analytics and machine learning to forecast product demand before
festive sales.

» Demand signals help suppliers prepare inventory and logistics teams plan capacity.

» Marketing campaigns can be targeted based on expected demand and customer segments.

» The business outcome is improved availability, fewer stockouts, and better customer
satisfaction.

Managerial Note
The value of analytics emerges when prediction is connected to supply chain, marketing, and
operational execution.
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Prescriptive Analytics

Meaning Common Techniques

Prescriptive analytics goes beyond forecasting. » Optimization models
It recommends actions that can optimize out-

» Simulation techniques
comes under constraints.

» Reinforcement learning

» Decision rules and scenario analysis

Managerial Note

Prescriptive systems must be evaluated carefully because they influence actual behavior, pricing,
resource allocation, and customer experience.

N,
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Predictive vs Prescriptive Analytics

Aspect

Predictive Analytics

Prescriptive Analytics

Core question

Main output
Typical methods

Example

Managerial focus

What is likely to happen?

Forecast, probability, risk score, expected de-
mand

Regression, classification, time series, ML

Predict tomorrow’'s demand

Interpret prediction accuracy and uncertainty

What should we do next?

Recommendation, optimized decision, action
plan

Optimization,  simulation, reinforcement

learning
Decide inventory and routing levels

Evaluate feasibility, ethics, constraints, and
accountability

Dr. Rajesh Kumar Maurya | Dr. Bikramjit Rishi Slide 19



Chapter 5: Data-Driven Decision Making

Case Snapshot: Uber's Surge Pricing

» Demand and driver availability change

High Demand
continuously across locations and time.

» Algorithms estimate imbalance between supply LTS
ecision
and demand.
» Price adjustments encourage more drivers to serve Dynamic Price
high-demand areas. v

» The system aims to maintain availability while

managing customer willingness to pay.
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Risk and Opportunity Identification

Risk Management Opportunity Discovery
» Fraud detection » Trend detection from social media
» Transaction anomaly detection » New product signals
» Credit risk monitoring » Emerging customer segments
» Operational risk alerts » Untapped markets and locations

A\

Managerial Note

Data-driven organizations balance exploitation of current efficiencies with exploration of new
opportunities.

N,
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Privacy, Security, and Governance

Governance
Consent, lawful use, minimization, Access control, encryption, monitor- Ownership, quality, lifecycle, account-
purpose limitation, and respect for in- ing, patching, breach response, and ability, compliance, and responsible
dividual rights. cyber resilience. use policies.

Managerial Note

Without governance, data can shift from strategic asset to operational, legal, and reputational
liability.
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Regulatory Frameworks Mentioned in the Chapter

Framework Region / Domain  Main managerial implication
GDPR Europe Emphasizes consent, lawful processing, data subject rights, and the right to
be forgotten.
HIPAA United States  Protects health information and requires careful handling of patient-related
healthcare data.
DPDPA 2023 India Establishes requirements for protection and lawful use of digital personal
data.

Learning Discussion

Ask students why data compliance should be designed into systems from the beginning instead of added after deployment.
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Privacy-Preserving Techniques

Anonymization

Federated Learning

Removes or masks identifiers so in- Protects data during storage and Models learn across distributed data
dividuals cannot be easily recognized transmission so unauthorized users sources without centralizing sensitive
from datasets. cannot read it. raw data.

Managerial Note

Privacy-preserving methods enable data use, but they do not remove the need for governance,
consent, transparency, and accountability.
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Case Snapshot: Equifax Data Breach

» The Equifax breach demonstrated that data-rich organizations also carry high security
responsibility.

» Weak patching, poor governance, and inadequate monitoring can expose large volumes of
sensitive data.

» The impact is not limited to technical loss; it includes legal penalties, brand damage, and
erosion of public trust.

» The case shows that data strategy must include risk strategy.

Managerial Note

The more valuable the data asset, the stronger the governance, security, and incident-response
requirements.
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Managerial Framework: DIKW Hierarchy

Wisdom: strategic judgment

Knowledge: contextual interpretation
Information: organized meaning

Data: raw facts and signals

Managerial Note

Managers must ensure that data collection does not stop at reporting. |t must move toward meaningful action and wisdom.
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Balanced Scorecard Integration

Four Strategic Perspectives

Data-Driven Alignment

» Financial performance
» Customer outcomes
» Internal processes

» Learning and growth

KPIs should be selected because they connect
to strategic objectives, not because they are
easy to measure. Good dashboards translate
strategy into measurable indicators.

Learning Discussion
Ask students to propose one KPI under each Balanced Scorecard perspective for a digital retail
business.
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Dynamic Capabilities Perspective

Sense Seize Transform
Opportunities Opportunities Capabilities

Data-driven organizations must continuously detect changes, act on
insights, and redesign processes, skills, structures, and technologies.
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Global Perspective: Amazon and Netflix

» Recommendation engines » Content recommendation

» Demand prediction » Viewing pattern analysis

» Dynamic pricing and logistics » Personalization and retention

» Personalized shopping experience » Data-informed content decisions

Managerial Note

Global digital leaders use data not only to support operations but also to shape the customer
experience and business model itself.
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Indian Perspective: Banking and Platform Businesses

» Indian banks such as ICICI and HDFC use real-time analytics for fraud detection and risk
monitoring.

» Digital platforms such as Swiggy use analytics for delivery assignment, route optimization,
and delivery-time estimation.

» E-commerce firms use data for personalization, inventory planning, and festive season
demand forecasting.

» Indian organizations must align analytics with privacy, security, operational scale, and
regulatory requirements.

Learning Discussion

Ask students to identify one Indian digital platform and map where data enters, how it is
analyzed, and what decision it supports.
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Case Snapshot: Swiggy's Delivery Optimization

» Swiggy estimates demand, restaurant
preparation time, traffic, and partner

availability. Predict

ETA

» Predictive analytics estimates delivery time and o
ssign
demand patterns. Partner

» Prescriptive analytics assigns delivery partners Optimize
and optimizes routes. Route

» The goal is lower delivery cost, better
utilization, and higher customer satisfaction.
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Integrated View of DDDM

Collect:
Data

Integrate Analyze Visualize ecide
ETL Model Insight Act

The cycle continues through feedback, measure-
ment, learning, governance, and model improvement.
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Managerial Checklist for DDDM
>
>
>
>
>
>
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Is the decision problem clearly defined before collecting data?

Are the data sources relevant, reliable, timely, and legally usable?

Is the model or dashboard linked to an actual decision action?

Are privacy, security, governance, and accountability built into the process?

Does the organization have people who can interpret and challenge analytics outputs?

Is performance measured after decisions are implemented?



Chapter 5: Data-Driven Decision Making

Key Takeaways

>
>
| 2
| 2
>

Data is a strategic resource at the center of digital transformation.

ETL processes, warehouses, and data lakes enable integrated data pipelines.
Visualization and dashboards convert raw data into decision-ready insights.
Predictive analytics forecasts outcomes; prescriptive analytics recommends actions.

Data governance, privacy, and security protect organizations from legal and reputational
risk.

Global and Indian cases show that DDDM creates value only when insight is connected to
action.

v
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Review Questions |

@ Define data-driven decision making and explain its importance in digital transformation.
@ Discuss the strategic value of data as an intangible asset.

© Compare data warehouses and data lakes. When should managers use each?

@ How do visualization tools enhance managerial decision-making?

© Compare predictive and prescriptive analytics with business examples.
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Review Questions Il

@ Analyze Flipkart's festive season analytics from a supply chain perspective.
@ Discuss Uber's surge pricing as an example of prescriptive analytics.

© Explain anonymization, encryption, and federated learning.

© Apply the DIKW hierarchy to a healthcare organization.

@ Critically evaluate: Data-driven decision making reduces uncertainty but cannot eliminate
managerial judgment.
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Thank You

Questions and Discussion

Dr. Rajesh Kumar Maurya | Dr. Bikramjit Rishi Slide 39



