Dezembro de 2002, UFRGS, Porto Alegre - RS

USE OF CPFR to improve the efficiency of SUPPLY chains: An overview of concepts, characteristics, implementation and solutions

Guilherme Ernani Vieira

Pontifícia Universidade Católica do Paraná (PUC-PR)

Osmar César Júnior

Pontifícia Universidade Católica do Paraná (PUC-PR)

Abstract

People agree that the Internet can be of great importance for the integration and management of supply chains and today, many companies do have a web site.  However, most of them still do not really know the benefits the Internet can bring to their processes.  Through the collaborative planning, forecasting and replenishment (CPFR), companies can improve efficiency by collaborating demand information with their supply chain partners.  With CPFR, members of the supply chain can contribute to the improvement in efficiency of the whole productive chain through shared data, which help them better forecast demand and plan production, distribution and material acquisition.  Implementing CPFR, however, is not a trivial task. This paper reviews main concepts, presents a nine steps implementation strategy, a description of common difficulties found in CPFR development, practical results and solutions available on the market.
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1. Introduction

Companies can improve flexibility, reduce inventory levels and improve sales and customer service by relating closely to their supply chain partners.  These are some of the premises of Collaborative Planning, Forecasting and Replenishments (CPFR), a recent business strategy used by companies looking for better ways to minimize costs and improve efficiency.

Currently, minimum information is exchanged among corporations in a productive chain.  This is mainly caused by lack of trust in sharing confidential data.  Such integration usually takes place by electronic data interchange (EDI), paper-based mailing e telephone calls.  Nowadays, however, with the wide use of the Internet, integration can be performed more easily, cheaply and dependably.

Viewing it as a competitive edge, companies are now using the World Wide Web to integrate their businesses and improve overall efficiency.  They are also realizing that competition is no longer individual company against individual company, but supply chain against supply chain.  For this, they are now more open to share confidential data with their chain peers (partners).  This is creating a support basis for a recent philosophy called collaborative planning, forecasting and replenishment.

This paper aims at reviewing the main characteristics of CPFR, some of the concepts involved, implementation phases and difficulties, and practical results and benefits obtained by using CPFR.  This paper should clarify some of the confusion behind this “new” business strategy and introduce it to the people not yet familiar with the idea.

This work is organized as follows: Next section defines CPFR.  Section 3 presents a nine steps procedure for CPFR implementation.  Main barriers for CPFR implementation and practical results are shown at Section 4.  Section 5 presents CPFR solutions on the market.  Last section sums up this work and suggests new topics for further studies in this area.

2. CPFR definition

Collaborative planning, forecasting and replenishment can be defined as a set of rules and procedures, supported by the Voluntary Interindustry Commerce Standards (VICS), a committee founded in 1986 and composed by representatives of innumerous companies, with the objective of improving the effectiveness of supply chains, particularly in the retailer sector, through the development of standards to facilitate the flow of material and information.

VICS published in 1998, for the first time, the CPFR guide.  From that time, CPFR has been considered as the best practice to business to business (B2B).  In November 2000, under the supervision of the Global Commerce Initiate (GCI), a group of CPFR practitioners have formulated a guideline to CPFR implementation.  Currently this document is on its second version, which dates June 2002 (GCI, 2002).

The central premise of CPFR is that information from the point of sale should be considered in the demand forecasting, in the production planning and in distribution and delivery.  The Internet should be the channel for the distribution of information about forecasts, promotions, store opening, and other planning parameters. This information is shared among all participants in the supply chain, in real time, improving the efficiency in the use of cash flow in the involved companies.  These companies, therefore, collaborate with each other within their productive chain. 

In the collaborative model, companies do not look only for its own business efficiency improvement, but perform a common effort in favor of costs and wastes reduction, and value adding for the final consumer. This means that the whole supply chain – suppliers, industries, wholesaler/distributors and retailers – find in the integration a possibility to offer the right product, a the right time and at the consumer easiest location, with agility, flexibility and less costs. “Isolated efforts of one or two chain members will not succeed unless all the chain links are involved and integrated in the process”, says Marcos Isaac, vice-president of Ernst & Young’s Manufacturing and Consumer Goods (CAMPOS, 2001).

Currently, there are several initiatives which cannot really be called collaboration, and, at the same time, several authors recognize the need for it.  Tom Peters, author of “In search for excellence” (PETERS & WATERMAN, 1988) believes the survival of a company depends on how it collaborates with its business partners.  Michael Hammer, author of “Reengineering” (HAMMER, 2001), said organizations build “walls” within their departments, and build even bigger walls with their clients - see Figure 1(a).  According to him, this represents a great cost for the entire organization.

At Figure 1(b), the Internet is used for customer ordering, replacing the traditional paper-based and EDI approaches. The advantage is in making the ordering process faster, perhaps, easier, but one continues with consumers originating service orders.  The process itself stays the same in terms of supply chain efficiency (VICS Association, 2001).

After the “walls” are taken away and the inter- and extranets take place, as shown at Figure 1(c), the question is “what is the value I bring to my client or supplier by giving him access to complex screens from my planning activities, that is, information that regards my internal business?”  This is not collaboration yet!
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(b) Internet ordering replacing paper-based and EDI
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(c) Internet “forms-based” ordering replacing 

paper-based and EDI
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(d) Business-to-business extranet – Planning systems


Figure 1: What is collaboration? (Based on VICS Association, 2001)

Currently, a change in the demand of a certain product is felt by the distribution center, which passes the information to the industry, which passes it to its suppliers.  The whole process depends on production orders emission that channels the overall process.  The idea behind CPFR is that this information be available for everyone in the chain, helping one to anticipate any change to the current forecasted demand.  With this information, everyone involved should collaborate, in order to find reliable and feasible solutions to improve everyone’s processes (Figure 1(d)).

Through this set of rules and procedures it is possible to create business processes in which manufacturers, retailers and distributors agree on establishing common objectives, develop operational and sales plans, share plans via electronic transmission, and work as a team in the generation and updating of sales forecast and replenishment.  The communication intensity, created by the high and easy integration, between the companies in the supply chain, allow for a common adjustment of plans affected by unexpected changes in demand (usually caused by promotional campaigns, sales policies alteration, and any other market event affecting the demand).  This minimizes the overall cost involved in replanning. The idea is for everyone in the chain to win, or at least, minimize the losses, not only one or two. Table 1 summarizes these approaches - the last one being the basis for CPFR.

Table 1 – Evolution of Internet in the improvement of corporative business.

	
	Corporate Web Sites


	B2C Internet – Execution Systems
	B2B Extranet – Execution Systems
	B2B Extranet – Planning Systems

	Competitive Advantage
	None
	Tactical
	Tactical
	Strategic

	Competitive Duration
	N/A
	Short Term only
	Short to Medium
	Medium to Long

	Drivers
	Marketing Image; Marketing Message
	Cost reduction;

New Markets
	Cost reduction (even Wider Area Network)
	Cost Elimination through Synchronization

	Barriers
	None
	Minor: Technology; Minor: People
	Medium: Technology; Medium: People
	Medium: Technology; Large: People


2.1. Key performance indicators

The key performance indicators measure the general performance of the relationship between supplier and industry and industry and retailer.  To guarantee the success of CPFR implementation, it is necessary that the involved parts define a common agreement plan stating the objectives to be met, and the performance indicators to be used for the comparison of the on-going process related to the pre-established objectives. (GCI, 2002)

Specifically related to the production planning, scheduling and control area, Russomano (1995) suggests six performance indicators and the expected improvement for such KPIs for future competitiveness (Table 2). This table shows, for instance, that the current quality level (% of defects) is 5% but companies should aim at 0,5%.

Table 2 - Tendencies for consumer expectations
	KPI
	Current
	Future
	Improvement

	Quality (% of defects)
	5
	0,5
	90%

	Delivery time (month)
	18
	2
	89%

	Delivery precision (day)
	30
	1
	97%

	Delivery tolerance (day)
	30
	0
	100%

	% of Customization
	5
	30
	500%

	Costs (US$ 1000)
	35
	15
	57%


Source: Adapted from RUSSOMANO (1995).

Now, specifically related to measuring the effects of CPFR, most common performance indicators used to measure the efficiency of companies in a supply chain are related to:

· Inventory reduction;

· Forecast accuracy improvement;

· Service level improvement;

· Lead-times reduction; and 

· Sales increase.

Later, on Section 4, numerical results show quantitative improvement of these KPIs for companies that have implemented CPFR.

3. Nine-Step Process Model

The CPFR implementation guideline (GCI, 2002) suggests a nine-step process model for CPFR implementation, these steps are:

Step 1:  Establish collaborative relationship

Step 2:  Create joint business plan

Step 3:  Create sales forecast

Step 4:  Identify exceptions for sales forecast

Step 5:  Resolve/collaborate on exception items

Step 6:  Create order forecast

Step 7:  Identify exceptions for order forecast

Step 8:  Resolve/collaborate on exception items

Step 9:  Generate order

Steps 1 and 2 regards the planning phase; steps 3 through 6 comprise the forecasting phase; and step 9 is the replenishment phase, as illustrated at Figure 2.
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Figure 2: CPFR Process Model (Global Commerce Initiative, 2002)

4. Main barriers for CPFR implementation and practical results

Main barriers for CPFR implementation are not technology neither costs (in fact, usually, large amounts of investments are made in the implementation of ERP, CRM and other technologies of much higher costs).  Main barriers for CPFR implementation are essentially related to (a) the reluctance to change from a “push” to a “pull” production strategy, (b) difficulty in laying down internal and external “walls”, and (c) the fact that the culture of the overall organization will need to change by doing a stronger collaboration with other organizations, which will demand, for instance, passing on confidential information.

Beyond this, there are other challenges in order to implement CPFR (GCI, 2002):

· How to select partners and products to implement CPFR?

· How to regularly measure the performances?

· What is (and how to maintain) the compromise in implementing CPFR in large scale?

· How to align the organization’s philosophy to the CPFR philosophy?

· How to manage the organization changes that will take place?

In favor of these changes and challenges, there are already common practical results reported by organizations around the world that have implemented CPFR.  The main ones are (SEIFERT, 2002):

· Drastic increase in reaction time to customer demands.  The systematic fault (deficiencies) reduction and the optimization of turn-around times make the supply chain more flexible and safe.  This, in the end, increases product availability and customer satisfaction.

· High precision in sales forecast. Through collaboration, forecasts get more dependable. Regardless of their positions in the supply chain, partners can and should contribute with their different perspectives, consumption data, previous experiences and forecasts studies.  The combination of these factors is the basis for the high dependability of sales forecast.

· Direct and permanent communication. The establishment of direct lines of communication increases the exchange rate among the value chain phases. Rare demand changes can be promptly considered.

· Sales increase.  CPFR dramatically reduce out-of-stock situations.  Potential losses on sales are previously recovered.  All the partners win.

· Inventory reduction.  Imprecision in sales forecast is the main reason for excessive inventory in the supply chain.  Stocks are kept for safety reasons; usually do deal with possible mistakes in sales forecast.  Such inventories are now minimized and, at the same time, availability is increased, by using CPFR.

· Cost reduction.  The integration of the production planning with material supplier and the industry through the optimizations of sales forecasts open new ways for cost reduction.  Setup times, overtimes, variations are reduced.

In numerical terms, companies using CPFR report a 67% reduction on lead times, 60% reduction of forecasting errors, 40% reduction on inventory levels, 22% increase on service levels and a 47% increase on sales (VIEIRA, 2002 e PIO, 2003).

A recent study made in the United States shows that industries and retailers have lost around 50% of their sales due to wrong forecasting.  However, more than 300 big companies, including Procter & Gamble, Unilever, Nabisco, Kodak, Kimberly-Clark, Sara Lee, Hewlett Packard, Wal-Mart, Kmart, Carrefour and Wegman’s have changed this situation using CPFR.  Results have being reported as a 10% to 100% increase on sales, 25% to 50% reduction on out-of-shelves (stock-outs) and 5% to 20% reduction on product returns by final consumers (BENZI, 2003).
The first one to implement ECR (Efficient Customer Response) in the world, Procter & Gamble, is investing in CPFR in and out of Brazil, with incredible results.  In the United States, the company had a 10% to 15% increase on sales. Ruptures (out-of-shelves) were below 3%.  Inventories have fallen 10% to 18% and forecast can improved by 10% (CAMPOS, 2001).

5. CPFR Solutions

Several companies are now developing CPFR solutions or are turning their current systems “CPFR-enabled”.  Table 3 presents some of these companies and their systems.

Table 3 – Companies offering CPFR solutions.

	Company
	CPFR / CPFR-enabled System
	Web site

	AVAYA
	DEFINITY Prologix Solutions
	http://www.avaya.com.br

	BAAN
	IBAAN for Supply Chain Management
	http://www.baan.com

	DYNASYS
	n-SKEP
	http://www.dys.com

	I2
	i2 TradeMatrix CPFR
	http://www.i2.com

	JDA Software Groups
	Portfolio Collaboration Solutions
	http://www.jda.com 

	J.D. Edwards
	OneWorld / APAS
	http://www.jdedwards.com.br

	LOGILITY
	Logility Voyager Solutions
	http://www.logility.com

	MANUGISTICS
	Collaborative VMI
	http://www.manugistics.com

	NeoGrid
	Planejamento Colaborativo 

(Note: This seems to be the only Brazilian CPFR solution available at this date.)
	http://www.neogrid.com.br

	PeopleSoft
	(Note: PeopleSoft has done a partnership with Syncra)
	http://www.peoplesoft.com

	SAP Brazil
	MySAP PLM 
	http://www.sap.com/brazil

	SYNCRA
	CPFR

(Note: Syncra_Xt Collaboration Platform has four collaboration solutions: Promotion Synchronization; Continuous Replenishment; CPFR; Demand Planning)
	http://www.syncra.com


Some of the features companies claim their systems have are, for instance:

· Sharing of forecasts and proposed replenishment plans with key customers. One can collaborate on planned promotions and other events for better visibility into consumer demand, as well as share forecasts in a consensus-driven process to help strengthen trading relationships.

· Built in integration into planning and replenishment solutions and system performance.

· The CPFR system compares the data it collects from the supplier's enterprise systems with the data it receives from retail partners. It generates any exceptions it finds and communicates results with the retailer's CPFR solution.

· Companies only need access to the Internet. Data is up-loaded to the hosting service through a secure connection. Then planners access their company's view through a web browser. Participants who use a single, public ex-change achieve exchange-to-exchange interoperability and end-to-end visibility across the supply chain.

· Participants do not need to manage the technology platform and can spend their time fortifying supplier and retailer relationships, making work process more efficient, and developing key competitive strategies with the data generated.

· Link business processes across the extended supply chain by sharing detailed, real-time information.

· Provide critical business intelligence at all levels in an organization, including strategic, tactical and operational and visibility to see within the organization and throughout the value chain.

· The innovation to change business by using advanced technology to open new channels, increase revenue and compete like never before.

6. Summing up and suggestions for future works

Basically, collaborative planning, forecasting and replenishment is a set of rules and procedures, where supply chain partners agree upon a joint plan and forecast, monitor success through replenishment, and recognize and respond to any exceptions.  Its main objective is to reach, through a collaborative plan, more precision on sales forecasts and replenishment plans. As a consequence, it is possible to decrease stock levels in the whole supply chain and to significantly improve service levels, which tend to result in sales increase.  One can see a total change of business strategy through the CPFR.

From several case studies present in the literature, one can conclude that CPFR is currently one of most advanced business process, and the amazing aspect of this is the fact that it is based on a human, personal, characteristic: collaboration – commitment! Nowadays, innumerous retailers, industries and suppliers, from different areas, are implementing CPFR based business models.  This, however, does not mean its implementation is easy or simple.  It requires compromise, partnership, and loyalty among the supply chain peers.  This work has shown some of the advantages of this philosophy and quickly presented a nine-steps guideline developed to aid those entering this world.

The benefits of CPFR are unquestionable: 67% reduction on lead times, 60% reduction on forecasting errors, 40% reduction on inventory levels, 22% increase on service  levels and  47% increase on sales.  However, a detailed study showing which companies are (or are not) likely to succeed in implementing CPFR has yet to be done.

In Brazil, specialists believe CPFR can help companies improve efficiency and competitiveness.  Recently, Procter & Gamble, a precursor of Efficient Customer Response, jointly with Angeloni, have implemented CPFR in Brazil.  Other companies are certainly following this path as will be seen in the coming future.  In fact, manufactures and retailers have started pilot projects, coordinated by the Brazilian ECR Association.

Currently, the authors are developing a methodology to evaluate the effects of CPFR on supply chains through computer simulation. Future works should investigate more on CPFR implementations, especially in Brazil and South America.  Future studies should present a more detailed overview on CPFR systems, their main characteristics and common features.
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