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Executive Summary

This case study demonstrates how time series forecasting empowers MSMESs to optimize manufacturing
operations and supply chain management, driving efficiency and competitive advantage through data-
driven decision making.

Practical Understanding Real=World Applications

Clear definitions and accessible techniques that any MSME can Case examples from actual MSMEs demonstrating tangible

implement with existing resources and minimal technical benefits in inventory management, production planning, and
expertise. supplier coordination.

Measurable Benefits Implementation Pathway

Specific metrics showing how forecasting reduces costs, Step-by-step guidance for adopting forecasting techniques,

improves customer satisfaction, and enhances operational starting with simple tools and gradually building capabilities.
resilience.
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Introduction: Context, Objective & Scope

Context
®* MSMEs face increasing demand volatility and market uncertainty
® Operational inefficiencies lead to waste and missed opportunities

® Supply chain pressures from both upstream and downstream

Objective
e Demystify time series forecasting for non-technical decision-makers

e Demonstrate practical value through concrete MSME examples

® Show how forecasting improves decision-making and resource allocation

Scope
® Focus on actionable insights with immediate business impact
¢ Tailored to manufacturing operations and supply chain applications

* MSME-specific examples with accessible implementation paths

Time Series Forecasting Case Study
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What is Time Series Forecasting? Blue Midas Consulting
Definition

Time series forecasting is a statistical technique that uses historical data collected over time to predict future values and identify
patterns, trends, and seasonal variations.

Key Techniques

e Moving Averages: Simple technique that smooths out short-term fluctuations

e Exponential Smoothing: Weighted approach giving more importance to recent observations
o ARIMA Models: Advanced statistical method for non-stationary time series data

e Machine Learning: Al-powered forecasting for complex patterns and multiple variables

Relevance for MSMEs

® Informed Planning: Make data-driven decisions based on predicted future trends
® Risk Reduction: Anticipate potential issues and prepare contingencies

® Operational Efficiency: Optimize inventory, staffing, and resource allocation

Why It Matters

For MSMEs with limited resources, accurate forecasting enables strategic planning, competitive advantage, and survival during market
fluctuations—without requiring extensive data science expertise.
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Key Techniques in Time Series Forecasting

o O

Simple Approaches Advanced Methods

L J

* Moving averages (simple, weighted, centered) ARIMA (AutoRegressive Integrated Moving Average)

L
L J

Exponential smoothing (single, double, triple) SARIMA (Seasonal ARIMA)

L
L

Naive forecasting methods VAR (Vector AutoRegression)

L
L J

Seasonal decomposition Machine learning models (LSTM, Random Forest)

Practical Implementation Tools

x] </> =

Spreadsheets Python Libraries Specialized Software
Excel, Google Sheets with built-in forecasting Prophet, statsmodels, scikit-learn, TensorFlow Tableau, Power BIl, SAS, commercial
functions forecasting platforms
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MSME Application Areas

‘ Inventory Management

Optimize stock levels to meet demand while
minimizing carrying costs and stockouts
through accurate time-based demand
predictions.

Example: A small electronics manufacturer
reduced excess inventory by 28% by
implementing a 3-month rolling forecast with

‘ Supplier Order Timing

Optimize purchase timing and quantities by
predicting material needs in advance,

improving supplier relationships and cash flow.

Example: An auto parts manufacturer saved
17% on material costs by timing orders based
on market price forecasts.

Time Series Forecasting Case Study

‘ Production Planning

Align production capacity and scheduling with
forecasted demand patterns to maximize
throughput and minimize idle time.

Example: A medium-sized food processor
increased production efficiency by 15% after
implementing time series forecasting for
seasonal products.

‘ Sales & Revenue Forecasting

Project future sales volumes and revenue
streams to support financial planning,
budgeting, and growth strategy decisions.

Example: A textile MSME improved cash flow
management by 30% after implementing a 12-
month rolling sales forecast.

Blue Midas Consulting

‘ Workforce Scheduling

Predict labor requirements based on historical
patterns, ensuring optimal staffing during peak
and low demand periods.

Example: A manufacturing workshop reduced
overtime costs by 22% through staffing aligned
with forecasted production needs.

‘ Maintenance Scheduling

Predict equipment failure patterns and optimal
maintenance timing to prevent downtime and
extend asset lifespans.

Example: A small metal fabricator reduced
unplanned downtime by 40% through
predictive maintenance based on time series
analysis.
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Case Example 1: Inventory Demand Forecasting ekl

How a small manufacturer optimized operations with time series analysis

-~ BEFORE ~= AFTER
e Manual demand projections based on previous month's sales e 12-month rolling forecast with seasonal adjustments
® Frequent stockouts (15% of orders) during peak seasons ® Stockout reduction to under 3% of orders
® Excess inventory during slow periods, tying up capital ® Just-in-time inventory aligned with forecasted demand
® 33% of warehouse space occupied by slow-moving items ® Warehouse space optimization with 20% increased capacity
® Reactive approach to customer orders ® Proactive supply chain coordination and planning
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32% 24% 18% 9%
Reduction in excess inventory Improvement in cash flow Increase in customer satisfaction Growth in repeat business
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Case Example 2: Production Planning Optimization

How a medium-sized factory aligned production rates with seasonal demand

-~ BEFORE

Stable production rate year-round regardless of demand
High storage costs during low-demand periods

Product shortages during peak seasons (18% unfulfilled
orders)

Resource underutilization followed by expensive overtime

Significant material waste from overproduction

100

-~ AFTER

Production rates calibrated to seasonal forecast
Just-in-time manufacturing aligned with market needs
Stockout incidents reduced to under 5%

Balanced workforce utilization throughout the year

Waste reduction through optimized material planning
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Key Results & Business Impact

15% 22%

Reduction in waste Lower storage costs
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Increase in on-time delivery

19% 12%

Annual cost savings

Dec
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Benefits & Impact on Manufacturing Operations

Time series forecasting delivers tangible operational benefits across the manufacturing value chain,
enabling MSMEs to transform data into strategic advantage.

0 Improved Decision Making @ Reduced Stockouts & Excess Inventory
Replace gut feelings with data-driven insights for production Balance inventory levels to match actual demand patterns,
planning, resource allocation, and capacity management. freeing up working capital while maintaining service levels.

Lower Operating Costs 0 Enhanced Customer Satisfaction
Optimize production scheduling, workforce planning, and Improve on-time delivery performance, reduce lead times,
material procurement for maximum efficiency and waste and respond more quickly to changing customer
reduction. requirements.

Increased Agility and Competitiveness

Anticipate market changes and adjust operations proactively rather than reactively. Shift from crisis management to strategic planning,
providing a significant competitive edge in volatile markets.

MSME Impact: Our case studies show that even simple forecasting implementations can yield 15-20% improvements in operational KPIs
within the first 3-6 months.
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Benefits & Impact on Supply Chain Management

i@ Streamlined Supplier Coordination B Optimized Logistics

+ Advanced notice to suppliers based on predictive demand + Improved transportation planning and scheduling

+ More consistent order volumes and timing + Reduced warehouse space requirements

* Reduced expedited shipping costs and rush fees * Lower freight costs through consolidated shipments
|~ Better Market Response $ Financial Advantages

« Faster adaptation to changing market conditions « Reduced working capital requirements

+ Improved product availability during peak seasons + Decreased storage and handling costs

« Enhanced customer responsiveness and satisfaction « Higher return on supply chain investments

Key Performance Metrics

+42% 94% 97% -28%

Inventory Turnover On-Time Delivery Rate Order Fill Rate Supply Chain Costs
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Implementation Considerations for MSMEs

Q Tools

e Spreadsheetss Excel or Google
Sheets with data analysis add-ons

o Cloud Analyticss Subscription-based
SaaS solutions with pay-as-you-grow
options

e Open=Sources Python, R, or
specialized forecasting libraries

° Challenges

e Data Qualitys Inconsistent historical
records and missing values

e Change Managements Shifting from
intuition-based to data-driven
decisions

e Technical Skillss Limited in-house
expertise in statistical methods

Blue Midas Consulting

o Best Practices

e Start Smalls Begin with one product
line or critical component

e System Integrations Connect with
existing ERP or inventory systems

e Invest in Trainings Build internal
capabilities through focused
workshops

Key insight: MSMEs can achieve significant results by starting with accessible tools and building capabilities incrementally, prioritizing
practical implementation over technical complexity.

Time Series Forecasting Case Study
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Visuals & Key Charts

Sample Demand Forecast Chart

Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNow Dec

] Historical Demand T ] Forecasted Demand

Case Study KPls
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ConCIUSion & Recommendations Blue Midas Consulting

Key Takeaway

Time series forecasting is an accessible and high=impact tool that enables MSMEs to transform uncertainty into
competitive advantage, driving operational efficiency and enhanced decision-making across manufacturing and supply
chain activities.

Actionable Recommendations

Start Simple Scale With Experience
Begin with basic spreadsheet-based forecasting tools and familiar Gradually adopt more sophisticated techniques as your team builds
data sources. Focus on one critical business area with clear confidence and capabilities. Expand to additional business areas.
metrics.

Monitor Key Metrics e Invest in Data Literacy
Track forecast accuracy, inventory turnover, and operational Develop your team'’s capacity to collect, analyze, and act on
efficiency. Use these insights to continuously refine your approach. forecasting insights through targeted training and skills

development.

e Ready to get started? [dentify one key business challenge that could benefit from improved forecasting and begin collecting relevant
historical data.
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