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Abstract

The traditional linear supply chain model of "take, make, dispose" is no longer sustainable in a world of increasing
resource scarcity, environmental regulations, and consumer pressure for corporate responsibility. The circular economy
offers a paradigm shift, emphasizing resource utilization and value recovery through a closed-loop system. At the core of
this transformation is an effective reverse logistics strategy, which, when properly managed, can be a significant driver
of financial performance rather than just a cost center.

This white paper details how the SAP Integrated Business Planning (IBP) suite, in conjunction with other SAP solutions
like SAP S/AHANA and SAP Ariba, provides a powerful platform to design, plan, and execute a profitable circular supply
chain. We explore the benefits, methodologies, and technical considerations for leveraging SAP IBP's capabilities, such
as supply planning heuristics and optimization, to transform reverse logistics from a reactive function into a proactive,
value-generating engine.
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1. Introduction

In an era defined by volatility businesses face mounting pressure to balance economic profitability with environmental
and social sustainability. The traditional linear supply chain, which ends with product disposal, is inherently inefficient
and costly. It overlooks the latent value in returned, defective, or end-of-life products value that can be recaptured through
repair, remanufacturing, refurbishment, or recycling. This concept forms the foundation of the circular economy.
However, executing a circular supply chain is a complex undertaking. It requires a robust reverse logistics network that
can handle the unpredictability of product returns, assess product condition, and route items to the most financially
beneficial sales channel. Without an integrated, data-driven planning system, this process can quickly become chaotic,
leading to high operational costs, diminished value recovery, and a negative impact on customer experience.

The SAP IBP suite, a cloud-based solution for sales and operations planning, demand planning, and inventory
optimization, offers the ideal platform to address these challenges. By integrating data from both the forward and reverse
supply chains, SAP IBP provides a holistic, real-time view of operations, enabling organizations to make intelligent
decisions that not only reduce waste and meet sustainability goals but also directly improve the bottom line.

2. Problem Statement: The Challenges of a Disconnected Reverse Logistics System

For many organizations, reverse logistics operates in a silo, detached from the forward supply chain's planning and
execution systems. Without a single, unified view, companies struggle to track returned items from the customer back to
a processing center. This lack of visibility leads to delays in grading, a buildup of unusable inventory, and missed
opportunities for value recovery. The process of determining the best path for a returned item (e.g., to be repaired for a
like-new program, refurbished for a secondary market, or scrapped) is often manual, slow, and reactive. This leads to
inefficient grading process and sub-optimal decisions that fail to maximize financial return. In many cases, devices are
tested upfront, regardless of demand, leading to inefficient processes. Unlike the forward supply chain, where supply is
managed through purchasing and production orders, the supply of returned products is highly variable and difficult to
forecast. This unpredictability makes it challenging to plan for repair operations, manage inventory, and meet demand for
refurbished products. A disconnected reverse supply chain can quickly become a cost center. Expenses related to
transportation, labor for manual sorting and inspection, and the holding cost of idle inventory eat into profit margins.
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Furthermore, a lack of insight into which sales channel offers the best return on investment (ROI) leads to missed
monetization opportunities and financial leakage.

3. Capabilities and Literacy Review: SAP IBP for Reverse Logistics

SAP IBP provides a suite of planning applications that are uniquely suited to address the complexities of the circular
supply chain. While typically focused on the forward supply chain, these tools can be effectively re-purposed to manage
reverse logistics, especially when integrated with other SAP systems. This section outlines key functionalities and how
they are applied in a reverse logistics context.

3.1 Planning Process Design in SAP IBP

A well-structured planning process is essential for a successful reverse supply chain. The SAP IBP solution for a circular
supply chain often involves multiple planning subnetworks to manage different stages of the process, such as finished
goods (FG), repair, and monetization.

. Subnetwork Design: This approach segments the supply chain into manageable subsections based on
products and locations. For example, separate subnetworks can be created for calculating net repair needs,
planning repair shipments, and allocating leftover supplies for monetization. This allows for a modular and
flexible planning approach.

o Planning Versions: To support scenario planning and what-if analysis, SAP IBP uses different planning
versions. The Base Version is the active, live data set, while a Max Supply Version can be used for simulations,
such as determining the maximum available supply of repaired devices if all incoming units were processed.

3.2 Key Functionalities and Data Integration

The strength of SAP IBP lies in its ability to centralize and process vast amounts of data from various sources to drive
intelligent decision-making as shown in Figure 1.

. Data Integration: Critical data from transactional systems like SAP S/4AHANA is loaded into IBP via
tools like Cloud Platform Integration-Data Services (CPI-DS). This includes master data (e.g., product, location,
grading codes) and transactional data (e.g., inventory on hand, open purchase orders, sales orders).

. Characteristics-Based Planning (CBP): A key challenge in reverse logistics is the wide variety of

product conditions. SAP IBP, while not natively supporting attribute-based planning, can overcome this by

concatenating attributes like grading codes (e.g., REPAIRED, DOA) to the product SKU. This creates a unique
product for planning purposes, enabling granular tracking and decision-making down to the SKU-Grading code
level.

. Advanced Planning Operators: SAP IBP provides powerful algorithms to manage the planning process:

o Heuristics: The Finite Heuristic is crucial for generating a constrained supply plan. It considers
constraints like inflow receipts ("Adjusted Receipts") and prioritizes demand based on various
configurable parameters. For instance, devices with the lowest repair costs may be prioritized for repair
over those with higher costs.
o Optimizer: The Supply Planning Optimizer generates cost-optimized supply and distribution
plans. It can be configured to consider multiple cost rates, such as production costs, non-delivery costs,
and substitution costs, to make the most profitable decisions. For example, it can recommend substituting
a product to meet high-priority demand, thereby freeing up more valuable inventory for a different sales
channel.

. Inventory Optimization (10): The multi-echelon inventory optimization (MEIO) capabilities of IBP can

be leveraged to set optimal safety stock levels across the reverse supply chain network. It considers variables such

as forecast variability, target service levels, holding costs, and lead times to calculate safety stock for each product-
location combination. This is critical for managing the inherent unpredictability of reverse logistics supply.

. Supplier Collaboration: Integration with SAP Ariba allows for seamless collaboration with repair

vendors and other external partners. Planners can share repair shipment plans, and suppliers can provide

commitments and visibility into their inventory, transforming a manual, email-based process into an automated,
data-driven one.[1]
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Figure 1: SAP IBP High Level Architecture, courtesy from SAP
4. Detailed Explanation: A Step-by-Step SAP IBP Approach

This section outlines a detailed, end-to-end process for leveraging SAP IBP to manage a circular supply chain, drawing
on real-world scenarios and functionalities.

4.1 Forecasting the Inflow and Outflow of Devices

The process begins with robust forecasting for both the reverse supply (inflow) and the demand for refurbished products
(outflow).

. Inflow Forecasting: Using the SAP IBP for Demand module, planners can generate statistical forecasts
for incoming devices from various channels (e.g., customer returns, trade-in programs). This forecast is often
based on historical data and can be a single number (receipts) or broken down by grading code. This is treated as
the primary "supply" signal for the reverse supply chain.

. QOutflow Forecasting: Concurrently, demand planners forecast the need for refurbished or repaired
products for different customer programs like wholesale, retail , internet etc. This forecast drives the entire reverse
logistics planning process, as supply chain activities will only be triggered if there is a demand to fulfill.[2]

4.2 Calculating the Maximum Available Supply (Max Supply Version)

To understand the full potential of value recovery, an initial simulation can be run in a separate planning version. The
system generates an artificially high ("infinite") demand for all reparable products. The Finite Heuristic operator is run to
determine the maximum number of devices that could be repaired and made available, considering capacity constraints
and repair vendor capabilities. This "maximum available supply" is a critical metric for strategic decision-making,
providing a clear picture of the network's potential.

4.3 Generating the Net Repair Need and Repair Shipment Plan

Based on the outflow forecast and available inventory, the system calculates the actual quantity of devices that need to be
repaired. The Unconstrained Heuristic algorithm propagates the outflow demand upstream to determine the Net Repair
Need at the central processing location. It nets out any existing inventory on hand. This net repair need then drives the
creation of a Repair Shipment Plan. The Finite Heuristic is run again, this time with real demand, to create a vendor-
specific plan that prioritizes vendors based on cost rates, yield, and turnaround time (TAT). This plan is then shared with

reBair vendors via SAP Ariba.[3]
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4.4 Allocating Supply and Monetizing Leftover Inventory

Once repaired devices are returned to the finished goods warehouse, they must be allocated to the highest-priority demand
streams. The Supply Planning Optimizer allocates the available supply to high-priority customer programs (e.g.,
wholesale, auction platforms, refurbished sellers). The optimizer can be configured to recommend product substitutions
based on a "like or better" hierarchy, freeing up more valuable devices for other programs.

After fulfilling primary demand, any remaining supply is identified as "leftover." This excess inventory can be monetized
by allocating it to other programs like certified or wholesale channels or B2C online channels like (www.trademore.com
, www.visible.com , Amazon , Channel Advisors). The optimizer can again be used here to allocate this leftover supply
to the most profitable channels based on non-delivery cost rates that reflect potential revenue.[4]

5. Use Cases and Benefits

Implementing a circular supply chain with SAP IBP offers significant benefits, transforming reverse logistics into a
strategic asset.

5.1 Use Cases

o Automobile Manufacturer: An automobile manufacturing company uses SAP IBP to forecast customer
returns of cars. The system plans repair activities with multiple vendors, considering their repair costs and quality.
The repaired cars are then allocated to the company's certified preowned program or loaners, while leftover
inventory is sold to a secondary market or auction platform at a high margin.

o Consumer Electronics: A consumer electronics manufacturer uses SAP IBP to manage product returns.
The system's optimization engine determines the most profitable sales channel for each returned item, be it for
component harvesting, remanufacturing, or recycling. This minimizes waste and maximizes the value of every
returned unit.

o Retail Returns Management: A large retailer uses SAP IBP to forecast and manage seasonal returns.
The system routes return to a central hub, where they are quickly assessed and channeled for restocking, re-kitting,
or liquidation, significantly reducing the costs associated with holding unsellable inventory.[5]

5.2 Benefits

The primary benefit is improved profitability through increased asset recovery, reduced waste, and optimized
costs. By intelligently routing products to the most profitable sales channels, businesses can turn a cost center into
a source of revenue. Accurate planning for reverse supply reduces the need for excessive buffer stock in the
forward supply chain and minimizes the buildup of stagnant, unsellable inventory in the reverse channel. The
system calculates optimal safety stock levels, reducing inventory holding costs and improving working capital
efficiency.

A unified view of both forward and reverse flows allows for faster, more informed decision-making. Planners can
quickly respond to changes in return volumes, repair capacities, or market demand, ensuring the business remains
resilient and agile. A well-managed circular supply chain reduces environmental impact by minimizing waste and
resource consumption. This not only aligns with corporate social responsibility goals but also enhances brand
reputation and customer loyalty in an increasingly conscious marketplace.[6]

6. Implementation Considerations
Implementing this solution requires careful planning and a phased approach. Key considerations include:

. Data Readiness and Governance: The success of any IBP implementation hinges on data quality. A
robust master data governance strategy is essential to ensure consistent and accurate product, location, and grading
code data. It is recommended to automate data maintenance where possible.

o Technical Architecture: The solution relies on a cohesive ecosystem. This includes ensuring seamless
integration between SAP S/4HANA (or other ERP systems), SAP IBP, and other platforms like SAP Ariba for
collaboration. The design should also consider a flexible data integration strategy, potentially using a pre-
processor and post-processor approach for handling characteristics-based planning.
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. Process and Organizational Change: This is a transformative project that requires significant change
management. Stakeholders from supply chain, IT, merchandising, and finance must be aligned on the value
proposition. Training for planners on new tools and processes is critical, as is adapting existing workflows to
leverage the system's automated and intelligent capabilities. A phased rollout, starting with a pilot program for a
specific product category or region, is often the best approach.

. Monetization Strategy: Defining the business logic for monetization is crucial. This includes
determining how to calculate notional cost rates for the optimizer, which factors to include (e.g., repair cost, yield,
and potential revenue), and how to prioritize different monetization channels. These cost structures will be the
primary drivers of the system's recommendations and must be carefully defined and validated.

7. Conclusion

The circular supply chain is no longer a theoretical concept; it is a business imperative. The SAP IBP suite provides the
technical foundation to make this a profitable reality. By moving beyond traditional, siloed approaches to reverse logistics,
organizations can leverage advanced planning, optimization, and collaboration tools to turn waste into value and costs
into profits. The journey requires a commitment to data quality, technological integration, and organizational change, but
the rewards are significant: improved financial performance, enhanced operational efficiency, and a strengthened position
as a leader in sustainable business practices. By embracing a data-driven, holistic approach to reverse logistics with SAP
IBP, businesses can not only survive but thrive in the evolving global economy.
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