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Bunyag, Marvin L.  The Impact of Parts Standardization on Procurement Performance 

Abstract 

Company ABC is one of the largest companies in the Midwest involved in the plumbing 

business.  The company struggled to maintain efficiency in the supply chain especially in the 

procurement area due to the complexity of managing numerous unique parts of faucets products.  

To increase margin and competitiveness in the market, Company ABC decided to redesign 

components architecture to increase commonality across product families.  A quantitative 

analysis was performed using tables, charts, and graphs to analyze the data, evaluate the current 

situation, and present the improvements in the future state.  The company was aiming to reduce 

supply chain costs and increase flexibility and efficiency by increasing parts commonality to at 

least 80%.  A performance metrics were determined to measure the benefits of parts 

standardization on procurement performance. 



3 

Acknowledgments 

I thank God for his endless strength and guidance that enables me to keep going forward 

on this academic journey.  Thank you to my family in the Philippines who supported me in so 

many ways. I also wanted to thank Professor Sally Dresdow for providing insights and feedback 

on the first three chapters, and Professor Jim Keyes for the advice and support throughout the 

entire program period.  Additionally, I would like to extend my thanks to the University of 

Wisconsin – Stout, and University of Minnesota – Twin Cities libraries for lending me books and 

other resources to complete this study.   

  



4 

Table of Contents 

Abstract ............................................................................................................................................2 

List of Tables ...................................................................................................................................7 

List of Figures ..................................................................................................................................8 

Chapter I: Introduction .....................................................................................................................9 

Statement of the Problem ...................................................................................................12 

Purpose of the Study ..........................................................................................................12 

Assumption of the Study ....................................................................................................13 

Definition of Terms............................................................................................................13 

Limitations of the Study.....................................................................................................15 

Methodology ......................................................................................................................15 

Summary ............................................................................................................................15 

Chapter II: Literature Review ........................................................................................................17 

Supply Chain Management ................................................................................................17 

Part Commonality Overview .............................................................................................19 

Platform Planning ..............................................................................................................20 

Reasons for Standardizing Parts ........................................................................................21 

Purchasing Process.............................................................................................................22 

Role of Procurement in an Organization ...........................................................................23 

Procurement Performance Metrics ....................................................................................25 

Supplier Responsiveness ....................................................................................... 26 

Supply Lead Time ................................................................................................. 27 

Supply Quality ...................................................................................................... 27 



5 

Total Cost of Ownership ....................................................................................... 28 

Summary ............................................................................................................................28 

Chapter III: Methodology ..............................................................................................................30 

Analysis of Current State ...................................................................................................30 

Instrumentation ..................................................................................................................33 

Data Collection Procedures ................................................................................................35 

Data Analysis .....................................................................................................................37 

Limitations .........................................................................................................................38 

Summary ............................................................................................................................39 

Chapter IV: Results ........................................................................................................................40 

Analysis of the Current State .............................................................................................40 

Product Family Matrix .......................................................................................................42 

Component Matrix .............................................................................................................43 

Data Analysis .....................................................................................................................44 

Increasing Parts Commonality ...........................................................................................44 

Component Cost Comparison ............................................................................................45 

Reduction in Purchasing Transactions ...............................................................................46 

Reduction in Suppliers .......................................................................................................47 

Order Lead Time Reduction ..............................................................................................48 

Summary ............................................................................................................................49 

Chapter V: Discussion, Conclusion and Recommendation ...........................................................50 

Limitations .........................................................................................................................52 

Conclusions ........................................................................................................................52 



6 

Recommendations ..............................................................................................................54 

References ......................................................................................................................................56 



7 

List of Tables 

Table 1: Example of Current Number of Unique Parts and Suppliers ..........................................31 

Table 2: Example of Parts Supplied Per Vendor ...........................................................................32 

Table 3: Example of Product Family Matrix .................................................................................34 

Table 4: Example of Component Matrix .......................................................................................35 

Table 5: Current Number of Unique Parts and Suppliers ..............................................................40 

Table 6: Parts Supplied Per Vendor ...............................................................................................41 

Table 7: Product Family Matrix. B Represents Bathroom while K Indicates Kitchen..................43 

Table 8: Component Matrix ...........................................................................................................43 

Table 9: Percentage of Parts Commonality ...................................................................................44 

Table 10: Reduction of Total Costs from the Current Costs .........................................................46 

Table 11: Reduction of Suppliers ..................................................................................................48 



8 

List of Figures 

Figure 1:  Example of Data Showing the Frequency of Transactions in 2016 ..............................32 

Figure 2: Example of Parts Costs Prior to Standardization ...........................................................37 

Figure 3: Example of Cost Comparison Between Current and Future State .................................38 

Figure 4:  The Frequency of order placement in 2016 ...................................................................42 

Figure 5:  Current Costs of Parts....................................................................................................45 

Figure 6:  Total Part Costs Comparison Between Current and Future Costs ................................46 

Figure 7:  Reduction of Purchasing Transactions from 2016 to 2017 ...........................................47 

Figure 8:  Order Lead Time Reduction of Domestic and International Suppliers .........................49 



9 

Chapter I: Introduction 

Company ABC is a privately-owned company in the Midwest engaged in the 

manufacture of high-end residential and commercial plumbing products and engines for 

industrial applications.  Company ABC has manufacturing locations in key market areas and 

sales offices in most countries which allows the company to respond faster to local and changing 

market demands.  Each location develops and manufactures products tailored to the demands of 

the market it serves.  The Asian region market contributes nearly 50% of the overall company 

revenue and outperforms North America and other regions.  However, North America is the 

largest market for plumbing products.  With the increasing affluence in Asia, the organization is 

on track to effectively meet the growing demand of the housing market through strategic 

alliances and partnerships. 

The faucet products under the kitchen and bathroom fixtures business is a primary 

contributor to the company’s overall $6 billion revenue.  ABC’s faucet is one of the leading 

brands used by major construction firms in commercial and residential buildings in the United 

States.  A company’s favorable position in the construction industry gives a significant boost to 

its domestic annual sales since it has a considerable demand over retail customers.  The primary 

driver of sales growth was the market increase in residential construction, real estate, and 

building renovation.  The demand from construction firms was classified as wholesale order 

because builders took bulk order quantities.  Wholesale orders were transported with different 

packaging and material handling requirements than retail products.  This differentiation allowed 

the company to save on costs in sourcing and transportation activities in the supply chain.  

Influenced by product design, durability, and customer service, the company had been able to 

retain its reputation as a top manufacturer of quality faucets.   
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The firm operates in company owned stores and has partnerships with major independent 

distributors nationally and across the globe.  These distributors also run retail stores that sell 

kitchen and bathroom products from other manufacturers which makes competition even 

stronger.  Company ABC and retail stores are collaborating with each other to share information 

to determine sales, demand, and inventory levels resulting in better customer service.  However, 

due to unpredictable demand on varying designs and functions of products, it became a struggle 

for the company to monitor and determine the optimum inventory level in retail stores.  In 

addition, responding to customer demand quickly while increasing efficiency and reducing costs 

in supply chain has been a challenge for the company.  This has led the organization to seek 

initiatives to make business more profitable with less resources.   

 The global faucets procurement department of Company ABC was responsible for 

sourcing and purchasing activities for parts that go into bathroom and kitchen faucets.  The 

department consisted diverse teams from different regions – North America, South America, 

Europe, Middle East, and Asia Pacific.  Each team made its own decision on procurement 

activities at a regional level allowing a decentralized supply chain to work more efficiently and 

effectively.  In North America, the team supported the material requirements for all domestic 

manufacturing facilities. A material purchase requisitions from these plants were submitted by 

email or telephone to the department for processing.  Then parts were purchased and delivered to 

the corresponding locations.  Parts were sourced both nationally and internationally.  The 

company has strategic partnerships with overseas vendors to gain better collaboration in product 

development and research as well as develop mutual plans to reduce lead time.  Furthermore, the 

capability of these vendors has significantly contributed to the success of Company ABC by 
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sharing technical information, assisting product engineering, and complying with the company 

requirements. 

Each regional market has different product group.  In North America alone, there were 27 

categories and four types of products for bathroom faucets, and 31 categories and four types for 

kitchen faucets.  There were only a few standardized components that were used among some of 

the categories, but the majority of product lines have distinct parts.  Some of those parts include 

hoses, stems, aerators, escutcheons, and valves.  Company ABC purchased those individual 

components with differing specifications, lot sizes, lead times, suppliers, and costs.  The 

purchase and transportation costs for slow moving items’ parts were not competitive because the 

required quantity was usually below the minimum order quantity.  In worst case scenarios, the 

costs were skyrocketing when these orders were expedited from international vendor.  

Expediting costs included air shipping, premium prices, receiving cost, and other related costs.  

Further, the need to maintain an optimum level of inventory and safety stock for each part was 

crucial to meeting customer lead time and requirements.   

Due to the increasing customer design preferences and competition, the company was 

expanding its product offering and services to meet market requirements.  The growth of the 

market has caused the escalation of quantity for individual parts of kitchen and bathroom faucets.  

This number of individual components had generated a complex supply chain processes and 

restricted an efficient use of resources.  Under the current process, purchasing personnel were 

managing multiple parts and suppliers with frequent transactions, and monitoring inventory 

levels for each part.  Besides, it created an increasing burden from the redundancy of task and 

high ordering costs.  This has caused inefficiencies and issues within the department, leading to 

poor procurement performance.  This situation enabled the company to look for alternatives that 
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will streamline supply chain processes and minimize the number of components across product 

lines. 

Statement of the Problem 

 The quantity of non-standardized parts at Company ABC has caused problems and issues 

that obstructed procurement performance.  A total of 58 categories and eight types of products 

have unique parts, created complexity and inefficiencies in the purchasing process.  Although 

some categories have already used standardized parts, there was still a need to increase the 

number of parts commonality throughout product lines.  Because there was only a small number 

of standardized components, the company was left with numerous non-standardized parts 

resulted in higher ordering costs, ineffective inventory management, an inflexible supply chain, 

and a long lead time.  Besides, purchasing activities such as purchase order preparation, record 

keeping, and contracts administration became redundant due to frequent transactions caused by 

multiple disparate components. 

Purpose of the Study 

 The purpose of this study was to identify the different purchasing activities, analyze the 

current procurement process, and improve the procurement performance using modularization or 

standardization on product platform components.  The procedures in the implementation process 

of standardization were also determined and presented in the study.  Because procurement was 

part of the supply chain, the study also intended to uncover the benefits of parts commonality to 

supply chain operations and its impact to business profitability.  Moreover, there was a portion of 

this study that emphasized the significance of coordination between engineering and 

procurement teams.  Collaboration between these departments had created shared knowledge and 

goals.  The result of this collaboration between functions has increased time to market, 
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minimized product design errors, and maximized quality.  Due to the expansion of product 

offering, it was important to coordinate with engineering for timely product development. 

Assumption of the Study 

 This study assumed that non-standardized parts would create several problems in 

inventory management, procurement processes, and the overall supply chain.  Non-standardized 

parts would also result in unnecessary consumption of resources.  Another assumption was that 

Company ABC would lose a portion of its market share to competitors if the company did not 

kept pace with the changing product development in the industry.  Offering new product 

functionality and technology and maintaining quality were the key efforts that lead to success.   

Numerous dissimilar parts were assumed to create increased costs due to expediting, 

weak purchasing leverage, and redundancy of activities.  Moreover, it was assumed the 

procurement performance evaluation yields a positive impact to the business as a result of 

increasing parts commonality.  It was concluded the commonality strategy would create 

efficiency and improve the performance of all procurement processes. 

Definition of Terms  

 The following terms were used in this study to describe the process, function, and 

concept.  Some of the following terms were repeated throughout to emphasize the meaning of the 

study.  The definitions will help provide a significant understanding of the study. 

Lead time.  A span of time required to perform a process or series of operations.  In a 

logistics context, the time between recognition of the need for an order and the receipts of goods 

(American Production and Inventory Control Society [APICS], 2015). 

Modularity.  A functional unit capable of retaining its intrinsic properties regardless of 

what it is connected to (Sauro, 2008).  
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Performance metrics.  A system for collecting, measuring, and comparing a measure to 

a standard for a specific criterion, item, good, service, business, etc. (APICS, 2015). 

Platform planning.  A process of formulating a strategic design to effectively share 

components or processes across products in order to meet various customer demand and gain 

competitive advantage (Simpson, Jiao, Siddique, & Otto, 2014). 

Platform product.  A grouping of products to share common parts, components, and 

characteristics (a common platform) so that design and production resources can be used to 

reduce cost and time to market (APICS, 2015).  

Procurement.  The business management function that ensures identification, sourcing, 

access and management of the external resources that an organization needs or may need to 

fulfill its strategic objectives (Chartered Institute of Procurement and Supply [CIPS], n.d.). 

Procurement process.  A procedure or series of steps required to acquire goods from 

reliable source.  Steps include purchase requisition, request for quotation, vendor selection, 

contract administration, purchase order placement, goods receipt, payment, and supplier 

performance evaluation (Sanders, 2012). 

Product development.  The process of creating or improving a product or service and 

managing it during all stages from design through marketing (Cambridge Dictionary, 2017). 

 Stock keeping unit (SKU).  A product, or a particular size or model of a product, that a 

company has available for sale, considered as a single unit (Cambridge Dictionary, 2017). 

 Supply chain management.  A design and management of flows of information, 

products, and money throughout the supply chain.  Its main goals are to generate value, 

competitive advantage, and efficiency in order to meet customer requirements and organizational 

goals (Sanders, 2012). 
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Limitations of the Study 

 The focal point of this study was limited only to the data collected on kitchen and 

bathroom faucets sold in North America.  The study did not include other plumbing fixtures 

products such as stand-alone valve, sink, tub, accessories, and toilet.  Also, other business 

divisions of Company ABC had been excluded in the study.  Although modularity of 

components provided many benefits to manufacturing and engineering, this study was primarily 

focused on revealing the advantages or impact on various procurement processes.  

Methodology 

The focus of this project was to increase the commonality of parts to improve all 

procurement activities and processes.  A literature review determined that the best strategy to 

meet customer demand for a variety of products would be the implementation of parts 

standardization.  The data was collected to determine the current state of the organization and to 

design a future state.  The number of current parts were compared against the number of 

common parts created after the standardization process.  The company goal was to standardize at 

least 80% of the parts.  The number of orders per month was also analyzed to identify the 

improvement of transaction reduction as a result of standardization.  The benefits of the 

standardization process extend to different functions within an organization – engineering, 

logistics, manufacturing, and marketing.  Performance metrics were used to measure the 

efficiency of procurement in terms of cost savings, lead time reduction, inventory investment 

reduction, time to market, supplier reduction, and overall efficiency. 

Summary 

Company ABC produced faucet products on different categories and types using distinct 

components.  Dissimilar parts had created inefficiencies in purchasing activities including 
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frequent transaction, increased cost, long lead time, and ineffective inventory management.  As a 

result, the procurement performance did not fully satisfy the goals of the organization.  To 

improve performance, Company ABC had increased the number of parts commonality across 

product categories and types.  A literature review in Chapter II tackled the background and 

benefits of part standardization implementation.  Performance metrics were identified and 

discussed to determine if the increase in parts commonality was indeed an effective solution to 

accelerate procurement performance. 
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Chapter II: Literature Review 

Company ABC struggled to optimize the performance of the procurement process due to 

costly and inefficient procedures caused by multiple unique component specifications of faucet 

categories and types.  Variants and functions of faucets are complex; they consist a lot of many 

components with various interactions between them.  A large number of distinct parts were 

difficult to manage and monitor, resulting in difficulty in responding to changing customer 

demand.  Besides, this situation caused problems and issues that interrupted procurement 

performance.  This current state of the company provides an opportunity for managers to find 

effective solutions to improve supply chain efficiency and meet diverse customer demand at the 

same time.   

The literature review addressed the impact of parts commonality in procurement 

performance, customer satisfaction, and the entire supply chains.  The focus was on the use of 

parts standardization or commonality to improve efficiency in all purchasing activities.  This 

chapter reviewed the concepts of supply chain management, parts commonality, procurement 

process and metrics, and the different reasons why most organizations have increased the number 

of common parts.  The importance of reviewing the literature provided an initial background of 

the topics covered in this study. 

Supply Chain Management 

The concept of supply chain management cannot be placed into a single definition or 

applied to a specific industry.  Waters (2009) described supply chain management as a series of 

activities and networks that manage the movement of materials from initial vendor to final 

customers.  Chopra & Meindl (2007) also described supply chain management as a composition 

of all agencies involved directly or indirectly in fulfilling a customer request including 
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manufacturer, supplier, transporter, warehouse, retailer, and customers.  Simply put, these are the 

chains of activities, processes, and organizations that move and develop raw material into a final 

product.  Supply chain activities play a vital role in the value chain.  Waters (2009) explained 

that each organization within a network is not isolated because each one acts as a customer when 

it purchases materials from supplier and becomes a supplier when it sells goods to the customers.  

A single organization cannot complete the entire process of meeting the demands of the 

customers without interacting with other firms in the face of competition and rapidly changing 

market requirements (Larsen, Schary, Mikkola, & Kotzab, 2007).   

Sanders (2012) recognized that supply chain management involves coordination and 

effective management of activities, products, money, and information to meet customer 

requirements and achieve an efficient supply chain.  Poor management of these resources can 

lead to costly activities in converting materials to finished products, which ultimately decreases 

profit.  Larsen et al. (2007) further described the reach of supply chain in different settings.  They 

differentiated between the basic supply chain as a composition of a single entity, direct supplier, 

and direct customer; an extended supply chain which consists of an immediate vendor’s vendor, 

and immediate customer’s customer; and an ultimate or integrated supply chain that 

encompasses all the networks in a supply chain from the first supplier to the final customer. 

The primary objective of supply chain management is to create value and competitive 

advantage among organizations by maximizing efficiency of the many discrete activities 

(Sanders, 2012).  Each activity performed by a single firm contributes to the entire value that is 

extended to the overall supply chain.  It is important that each activity is efficient to reduce 

operational cost and, therefore, increase margin.  Bowersox, Closs, Cooper, and Bowersox 

(2013) expanded the concept of value into three value propositions as perceived by the customer: 
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economic, market, and relevancy value.  They went on to describe economic value as being 

created when there is a lower total cost and efficiency in economy of scale and product or service 

creation.  Market value is offering an attractive assortment of products, the economy of scope 

effectiveness, and good presentation of products or services.  Relevancy value focuses on 

product customization, diversity segmentation, and positioning of products or services. 

Supply chain processes are needed to accomplish the creation of products or services to meet 

customer demand.  Several of the key processes include demand management, distribution, 

production, procurement, and returns (Larsen et al., 2007).  They continued to note the focus of 

these processes is to complete the entire supply chain, from identifying the need of the customer 

to sourcing materials to the manufacturing.  The supply chain processes are interrelated in 

creating value for customers and other stakeholders.  They are the components of the creation of 

enterprise supply chain operations (Bowersox et al., 2013). 

Part Commonality Overview 

Companies need to rethink how to effectively and efficiently use their resources to meet 

the increasing demand of a large variety of products (Simpson et al., 2014).  The authors also 

mentioned that in recent decades, there has been a rapid increase of demand for different product 

options due to evolving and shifting customer requirements.  To satisfy varying customer 

demands, it is important that a manufacturer has the capability to produce a variety of products.  

However, according to Simpson et al., (2014), producing diverse products increases costs in 

design, production, logistics, and procurement processes.  Berry & Pakes (2007) also added that 

many corporations have attempted to satisfy their customers without sacrificing their production 

efficiency.  
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Fulfilling a diverse customer demand forces many corporations to fabricate or purchase 

distinct components from different sources (Vakharia, Parmenter & Sanchez, 1996).  Buying 

those unique parts can affect the efficiency and responsiveness of different supply chain 

processes.  In addition, a trade-off occurs between satisfying multiple customer demands and 

cost effectiveness (Simpson et al., 2014).  Organizations should be able to develop a strategic 

plan to implement a supply chain design that is cost effective and responsive at the same time.  

For most companies, it becomes a challenge for them to meet a diverse product design or 

specifications within a product family as it requires significant effort and resources to modify 

their current process. 

To address this challenge, increasing part commonality within a product family can help 

escalate company competitiveness and responsiveness to customers (Simpson et al., 2014).  

Although there may be difficulties encountered during the transition process, the long-term result 

of component standardization will be far better.  According to Rodriguez, Hemsworth, Lorente, 

and Clavel (2006), parts modularity or commonality is one of the strategies an organization can 

use to address the pressure of diverse customer demand.  Rodriguez et al. (2006) recognized that 

parts modularity enables the company to be responsive and dynamic in today’s competitive 

market.  The parts commonality concept is similar to a platform where parts can be used with 

different product lines due to their modular architecture.     

Platform Planning 

There is less attention given by most academics and industry organizations on platform 

planning that fills the gap between product development and product plan because they placed 

much emphasis on product strategy, product development, and project execution (Robertson & 

Ulrich, 1998).  Platform planning enables the manufacturer to develop a different product line 
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with less cost and lead time, allowing the firm to respond more quickly to customer 

requirements.  

Before a firm dives into standardizing components, the management should ensure that it 

supports the overall business strategy.  Parts commonality may negatively impact profits if it is 

poorly executed among product families (Boas & Crawley, 2011).  However, many companies 

are adopting parts standardization as a practical approach to developing and manufacturing 

different product families with less cost and shorter lead time.  Several firms who have managed 

to implement standardization include Black and Decker, HP, Airbus, Kodak, Volkswagen, GM, 

Ford, NASA, and Sony (Terpenny, Sahin, Srinivasan, Simpson, Kumara, Shooter, & Stone, 

2005).  These companies were able to reduce their manufacturing costs, achieve savings, and 

eventually offer a price reduction for some of their product line (Terpenny et al., 2005).   

Reasons for Standardizing Parts 

Due to customer demand and expectation for product variety and function, product 

complexity becomes a challenge to manufacturers because they need a flexible process and 

system to efficiently meet customer expectations (Rodriguez et al., 2006).  Also, process and 

systems must produce these products without consuming excessive resources to increase market 

share and profit.  Simpson et al., (2014) highlighted the significance of commonality strategy in 

achieving financial benefits and long term competitive advantage.  The authors went on to 

emphasize that financial benefits are realized when there is an increase in revenue or decrease in 

operational cost.  The reasons for standardizing parts stem from three categories of benefits as 

follows: revenue benefits, cost savings, and risk benefits (Simpson et al., 2014).  Simpson et al. 

(2014) provided a comprehensive description of those benefits as follows:  
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• Revenue benefits enable companies to enter new markets by deploying new 

technologies, entering niche markets, and reducing time to market.   

• Commonality strategy creates cost savings in shared development cost, common 

testing procedures, production economies of scale, amortized fixed costs, and 

reduction in inventory.   

• Risk benefits include lower technology risk, higher quality production, and reduced 

downtime from sparing. 

Purchasing Process 

The purchasing process consists of interrelated activities necessary to procure quality 

goods from a selected reliable vendor (Johnson, Leenders, & Flynn, 2011).  Each process is 

crucial to meet company financial objectives and customer demand.  Contrary to traditional 

purchasing, the functions and responsibilities of today’s purchasing have expanded due to 

technology sophistication and the emergence of outsourcing (Crandall, Chen, & Crandall, 2010).  

The contemporary purchasing has taken a big leap as many organizations are increasingly 

including purchasing decisions at a strategic level (Crandall et al., 2010).  The availability of 

information technology can help to enhance the supply process efficiency.  For example, e-

procurement systems and enterprise resource planning software have the ability to expedite the 

process by transitioning manual transactions into electronic transfers of information (Johnson et 

al., 2011).  The rapid development of software tailored for purchasing functions and the 

availability of other resources have created a major impact in solving complex procedures and 

problems within purchasing.    

The purchasing process starts with the recognition of need and ends with measuring 

supplier performance and monitoring relationships (Johnson et al., 2011).  The authors presented 
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the nine procedures in purchasing process as follows: need recognition, need description, 

identification and analysis of supply sources, supplier selection, creation and placement of 

purchase order, order expediting, receipt and inspection, invoice clearing and payment, and 

supplier performance and monitoring relationships.  Communication is critical within the supply 

process because it determines what needs to be communicated, to whom, and what configuration 

is required (Johnson et al., 2011).  

According to Crandall et al. (2010), once the need is identified and described, the 

supplier selected, cost determined, and inventory managed, the tactical phase can begin.  The 

activities in this phase include determining the order quantity, placing the purchase order, 

monitoring orders for on-time delivery, verifying for order accuracy, inspecting product quality, 

invoicing and payment, and reconciling any issues that take place during the process (Crandall et 

al., 2010).  The tactical level of purchasing decisions is the main element to ensure the 

organization has the materials required for its operations.  Waters (2009) identified some of the 

questions that a purchasing manager should ask when making a purchase, such as what, where, 

when, how much, and from whom to buy, and with what terms, quality, and other relevant 

questions.  Having these questions in mind would help not only to specify the order but also to 

efficiently allocate resources for a particular order. 

Role of Procurement in an Organization 

 Procurement is a critical function in an organization because it can influence the 

efficiency and responsiveness of a supply chain (Chopra & Meindl, 2007).  The role of 

procurement is not limited only to buying goods and services.  It encompasses all strategic 

actions needed to reduce cost, improve efficiency, and increase profit.  Crandall et al. (2010) 

described procurement as a business function of multiple processes including planning, 
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purchasing, inventory management, transportation, receiving and inspection, and salvage 

operations.  However, the term procurement and purchasing are often used interchangeably even 

though they have different definitions.  Contrary to purchasing, procurement has a broader scope 

of function that involves all associated activities needed to acquire materials from the supplier 

(Waters, 2009).  He gave examples of procurement activities such as contracting, using legal 

terms agreements, negotiating, organizing transport, and monitoring supplier performance.  

Procurement function is heavily concerned with processing information to support the business 

strategic goals.  

 The supply or procurement function should play a major role in developing a business 

strategy because it consumes a large segment of overall company resources (Johnson et al., 

2011).  For example, research shows that pharmaceuticals and chemical manufacturing industries 

have spent 64% and 65%, respectively, as a percentage of total sales (Organization for Economic 

Co-operation and Development [OECD], 2017).  Also, research conducted by OECD showed 

that 44% of revenue in utilities sector companies is spent in acquiring raw materials and services.  

This huge allocation of resources to procure materials and services requires significant 

consideration when developing a business strategy.  Johnson et al. (2011) suggested the 

following fundamental questions to evaluate the impact of procurement: 

• How can the procurement function support the overall company strategy and 

objectives? 

• How can these objectives and strategies be integrated with opportunities in the supply 

function? 

• How can one capture, communicate, and present the contribution made by the 

procurement function? 
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Handfield (2011) provided primary objectives of procurement that support strategic goals 

of the company.  First, it supports operational requirements by understanding business needs and 

purchasing goods as efficiently as possible.  Second, it assures that procurement processes and 

supply base are managed with maximum efficiency and effectiveness.  It is important that 

opportunities are exploited, sourcing personnel are trained, and internal operations plans are 

properly executed. Third, it creates relationships with other functional groups.  It integrates other 

functions such as engineering, marketing, and operations to develop a collaborative effort on 

achieving process efficiency.  Lastly, it supports overall organization goals and objectives.  

Hanfield (2011) noted that procurement provides data on market trends, supplier changes, supply 

situations, supply base, and other critical information needed to support company strategy. 

Procurement Performance Metrics 

 The third fundamental question as mentioned by Johnson et al. (2011) is the basis of this 

section.  The contribution of supply function will not make sense until it is measured, 

communicated, and compared against the expected outcome.  Developing appropriate measures 

or metrics to determine procurement performance is crucial to make a practical decision and 

enhance company competitiveness (Gunasekaran & Kobu, 2007).  It can be measured through 

qualitative and quantitative measurement system.  A procurement contribution must be properly 

captured and communicated to respective individuals in order to be recognized as a primary 

contributor to company success (Johnson et al., 2011).  According to OECD (2017), measuring 

performance will provide insights of the strengths and weaknesses of a system, which then leads 

to an effective corrective action.  Having this measurement system will also help managers to 

understand the current situation and the actions needed to achieve objectives.  Johnson et al. 

(2011) provided other benefits of measuring supply performance as follows: 
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• Emphasizes the critical areas enabling objectives to be realized.  

• Presents important data for taking corrective action and improving performance. 

• Determines issues and develops better understanding and internal relationships. 

• Highlights the need for personnel training.  

• Documents the potential need for additional resources such as new system or worker.  

• Provides significant information to management about the contribution of 

procurement department.  

• Provides a basis for rewards for those who perform well, thus increases motivation. 

An apparent performance measure of procurement success is the amount of savings; 

however, a company can develop other metrics tailored to their specific situation (Murray, 2017).  

A firm can go beyond the basic metric which is the amount of money saved because their 

success is not always dependent on savings but for efficiency and effectiveness.  The following 

are some of the performance metrics that many corporations are using to measure success.  

Supplier responsiveness.  The ability of vendors to be responsive to customer needs is 

one of the important measures in procurement.  A customer should give feedback to the vendor 

on a regular basis so that relationships and responsiveness are nurtured (Bowersox et al., 2013).  

Suppliers tend to act quickly in meeting customer demand when there is a strong and strategic 

partnership between their customers.  Larsen et al. (2007) suggested that supplier responsiveness 

can be measured based on the contribution of processes or systems critical to customer 

requirements or that support substantially to product value.  Larsen et al. (2007) went on to give 

an example that in 1999, twenty-five vendors supplied 85% of Dell computer parts requirements 

and that they helped Dell during product development by sharing technical information and 
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participating in research.  As a result, Dell was able to lead in product transition and improve 

their time to market (Vedpuriswar, 2004). 

 Supply lead time.  It measures the time it takes to fulfill the customer request from when 

a customer places an order and receives the product (Chopra & Meindl, 2007).  The efficiency of 

procurement is largely concerned not only in cost savings but also the time it takes to receive the 

materials from the vendor.  The supply function should be flexible and has the ability to reduce 

lead time so that inventory levels in the pipeline is reduced, manageable, and cost-effective 

(Waters, 2009).  A long lead time increases the amount of inventory in the distribution channel 

as it takes more time to replenish materials for production.  An increase in inventory also 

increases company resources allocated to move, store, and manage inventory.  It is a challenge 

for international suppliers who are at risk of facing variability, which would cause a long 

delivery time.  Political tension, government regulations, and economic and environmental 

conditions are some barriers affecting the delivery of materials. 

Supply quality.  A good procurement performance has a direct impact to the 

improvement of material quality (Chopra & Meindl, 2007).  Effective practices and strategy in 

acquiring materials ensure that quality is a major consideration when making purchase decisions.  

In an effort to ensure quality, a procurement department is generally assisted by other functions 

such as manufacturing, product development, and engineering when purchasing materials 

(Murray, 2017).  Information shared by other departments includes physical descriptions, 

dimensions, chemical composition, performance specifications, brand names, and industrial 

standards (Murray, 2017).  Once these data are collected, the accuracy of product quality and 

specification are determined and documented in the system.  
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Total cost of ownership.  For most organizations, total cost of ownership is the primary 

metric in every procurement transaction.  This metric goes beyond the purchase price; it includes 

other considerations such as the influence of materials to stakeholders, maintenance costs, 

disposal, legal compliance, performance, and logistical issues (Sutton, 2016).  The scope of total 

cost of ownership provides a larger picture in mind which enable managers to understand the 

impact of procurement to other aspects of the business.  Procurement should take into account 

the different hidden costs associated when acquiring materials.  Snelgrove (2015) identified 

those hidden costs as follows: plant downtime, maintenance, quality issues, finance charges, 

waste, and scrap.  Johnson et al., (2011) mentioned that prior to procurement decision, total cost 

of ownership required the participation of other departments including engineering, quality, and 

manufacturing to develop product specifications and tolerances.  The result of this collaboration 

enabled procurement managers to buy materials with less total cost of ownership.  

Summary 

 This chapter reviews the literature on platform parts planning, procurement, and supply 

chain management.  The prior study reveals that increasing parts commonality across product 

families would provide benefits to the company including reduced lead time, increased 

efficiency, minimized purchasing activities, and reduced supply chain costs.  According to the 

study, the ability to respond to varying customer requirements without expending too much of 

resources is critical to remain competitive in the market. 

Developing appropriate metrics is important to monitor and measure the benefits of 

platform parts implementation on procurement performance.  Additionally, the metrics provide 

insights of the effectiveness of the strategy used to achieve the desired outcome.  The 

performance metrics mentioned in the literature are utilized in this study to gauge the impact of 
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standardizing parts on Company ABC.  The next chapter describes the tools and methodology 

used to attain the expected results. 
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Chapter III: Methodology 

Company ABC has incurred a costly utilization of resources in acquiring multiple faucet 

components.  Numerous unique parts have caused unnecessary cost in dealing with various 

suppliers, administrative activities, and transportation.  Due to the increase in customer demand, 

managing multiple parts has become increasingly complex.  This complexity led the 

management to standardize components across the product line to effectively manage inventory, 

simplify the procurement process, and reduce costs.  The only standardized components were 

those that did not affect the aesthetics of faucets.  Engineering and procurement teams gathered 

and developed a platform parts database to determine which and what product lines could have 

their parts standardized.  Analyzing the information from this database allowed the company to 

uncover the benefits of parts commonality to product development and procurement process.  

The objective of this chapter was to describe the procedures for collecting and analyzing 

data from platform parts database of Company ABC.  The methods used in the study measured 

the improvement of the procurement process through a chosen metric.  This chapter focused on 

the analysis of the current state of the organization, instrumentation, data collection procedures, 

method of analysis, and limitations of the study. 

Analysis of Current State 

The goal of the company was to increase parts commonality to at least 80% to improve 

efficacy and increase profitability.  This objective was clearly communicated to all employees 

during the departmental meeting and was posted on the bulletin board so that everybody could 

see.  The significant amount of time spent in sourcing multiple components was a challenge for 

Company ABC.  In the North American region, the company had a total of 57 product families 

with ten components categories subject for standardization.  In addition, each family comprised 
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many stock keeping units that made the entire process complex.  Each category had different 

distinct parts that go into the faucet.  There was a huge number of domestic and international 

vendors for the parts.  This led to ineffectiveness in managing inventory, cost, supplier 

relationships, and communications.  To determine the current state, a table was created to 

analyze how many unique parts and suppliers were currently active.  The numbers were drawn 

out from the database and entered into the table.  Table 1 showed the example of analysis in 

determining unique parts and suppliers.  

Table 1 

Example of Current Number of Unique Parts and Suppliers 

Part 
Description 

Number of 
Unique Parts 

Number of 
Suppliers 

Hose 0 0 
Pipe 0 0 
Aerator 0 0 
Escutcheons 0 0 
Valve 0 0 
Cartridge 0 0 
Nut 0 0 
Spring 0 0 
Washer 0 0 
Gasket 0 0 
Total 0  0 

 A list of suppliers was obtained from the database.  Upon generating the list of vendors, 

the buyer needed to identify which of them supplied one or more parts.  A spreadsheet was 

developed to analyzed how many and which vendors supplied the parts.  Using Microsoft 

Excel’s filter function, it became easy for a buyer to determine the vendors for each part.  The 

example of spreadsheet was presented in Table 2. 
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Table 2 

Example of Parts Supplied Per Vendor 

Vendor Hose Pipe Aerator Escutcheon Valve Cartridge Nut Spring Washer Gasket 
1 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 0 
5 0 0 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 0 0 
7 0 0 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 0 0 0 0 0 0 
27 0 0 0 0 0 0 0 0 0 0 

 The frequency of placing an order per month was also analyzed.  An employee 

determined how many times a purchase order was made per month for each part by reviewing 

the historical data found in the database and ERP system.  After the number of monthly 

transactions were figured out, the total transactions for 2016 was determined.  Figure 1 showed 

the total number of occurrences the order was placed in 2016. 

   

Figure 1.  Example of data showing the frequency of transactions in 2016. 
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Instrumentation  

 A quantitative analysis of the Company ABC’s Platform Part Database was used in this 

study.  The database contained the description and specifications of components, product 

families, costs, suppliers, lead times, and delivery performance.  This database was the primary 

source of information in process development and execution of parts standardization.  For 

example, product family and component matrix sheets were developed using this database. In 

addition, the Bill of Material, basket of goods, and ERP software data have aided the creation of 

the database and its accuracy.  However, the majority of information were extracted from ERP 

software as it stored myriad amount of data needed to create tools and methodology during 

planning, development, and execution phase. 

 To begin the standardization process, a product family matrix sheet was formed to 

determine the number of product family under each type.  Faucet products were categorized into 

centerset, single-hole, wall-mount, and widespread types.  A centerset were those faucets that 

had handles that were 4 inches apart intended for basins with three holes.  A single-hole type 

were those that had only 1 hole in the basin but the faucet could have one or two handles.  A 

wall-mount type were those that could only be installed on the wall regardless of handle spacing.  

Lastly, a widespread type were those that had 6 to 16 inches spacing between handles. 

Each type contained various families and stock keeping unit for bathroom and kitchen 

applications, as shown in Table 3.  The product family matrix sheet provided an overview of the 

interaction between product types that allowed the company to foresee the opportunity of 

increasing the commonality of parts.  Upon completing the product family matrix, an annual 

demand per product family was analyzed to determine parts costs.  
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Table 3 

Example of Product Family Matrix 

Faucet Type → 
Centerset Single 

Hole  
Wall-
mount Widespread Total Total Grand 

B K B K B K B K B K Total 
Product Family        Number of Stock Keeping Unit Per Family 
Family 1 0 0 0 0 0 0 0 0 0 0 0 
Family 2 0 0 0 0 0 0 0 0 0 0 0 
Family 3 0 0 0 0 0 0 0 0 0 0 0 
Family 4 0 0 0 0 0 0 0 0 0 0 0 
Family 53 0 0 0 0 0 0 0 0 0 0 0 
Family 54 0 0 0 0 0 0 0 0 0 0 0 
Family 55 0 0 0 0 0 0 0 0 0 0 0 
Family 56 0 0 0 0 0 0 0 0 0 0 0 
Family 57 0 0 0 0 0 0 0 0 0 0 0 
Total 0 0 0 0 0 0 0 0 0 0 0 

Note. The letter B indicates bathroom faucet while K signifies kitchen faucet. 

 After the product family matrix sheet was developed, the same matrix sheet, as shown in 

Table 4, was created for component level to determine the number of unique parts in each type.  

After the list of parts was generated, an employee utilized the Bill of Material module in the ERP 

system to determine the exact number of components used for each end item.  Afterwards, the 

employee identified how many unique components were there.   

Upon completing this process, the number of dissimilar parts was entered in the 

spreadsheet shown in Table 4 to figure out the total parts for each type and application.  This 

form provided an overview of different specifications of the same component description that 

were used for the same faucet type.  The goal of this sheet was to provide the organization a 

better look or review of how many distinct parts were currently used for each type.   
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Table 4 

Example of Component Matrix 

Faucet Type → 
 

Centerset Single 
Hole Wallmount Widespread Total Total Grand 

B K B K B K B K B K Total 
Part Description Number of Unique Part       
Hose 0 0 0 0 0 0 0 0 0 0 0 
Pipe 0 0 0 0 0 0 0 0 0 0 0 
Aerator 0 0 0 0 0 0 0 0 0 0 0 
Escutcheons 0 0 0 0 0 0 0 0 0 0 0 
Valve 0 0 0 0 0 0 0 0 0 0 0 
Cartridge 0 0 0 0 0 0 0 0 0 0 0 
Nut 0 0 0 0 0 0 0 0 0 0 0 
Spring 0 0 0 0 0 0 0 0 0 0 0 
Washer 0 0 0 0 0 0 0 0 0 0 0 
Gasket 0 0 0 0 0 0 0 0 0 0 0 
Total 0 0 0 0 0 0 0 0 0 0 0 

Note. The letter B indicates bathroom faucet while K signifies kitchen faucet. 

 Table 3 and 4 were utilized heavily during the process as they contain the foundational 

information required to complete the succeeding steps in the implementation phase.  Because 

there was no prior review of the different unique parts, many employees were surprised by the 

numbers when these sheets were created.  During every meeting, the component matrix sheet 

was used to help evaluate the progress or status of the project by determining the reduction of 

unique parts. 

Data Collection Procedures 

In an effort to improve procurement performance, a raw data containing the number of 

product lines and parts to be standardized were collected and analyzed.  Because the raw data 

include some products that were inactive and irrelevant, they were discussed during the meeting 

represented by marketing, engineering, procurement, and supply chain teams.  During the 

meeting, the data were reviewed and validated and removed inactive products from the data.  As 
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a result, the data were ready to be formatted into understandable manner.  This data became the 

primary input for platform part database development. 

A Bill of Material was pulled from ERP software to determine the accurate specification 

of each part and its parent product description.  The ERP generated information was then entered 

into Microsoft Excel to be evaluated and analyzed.  Once they were loaded into Excel, the 

employee started to develop a spreadsheet that would capture information required to aid the 

implementation process.  During the creation of the database, engineering and product 

development teams were engaged to provide technical data such as drawings and specifications.  

The collaboration between procurement and engineering ensured the correctness of data to avoid 

technical problems during the design phase.  

To ensure the validity of data, an engineer had to evaluate and approve each part 

specification before an employee could input the data into the spreadsheet.  When an engineer 

figured out incorrect information, he immediately informed the employee to remove it from the 

database.  Ultimately, it was the job of the engineer to provide recommendations of whether to 

include the part into the standardization process.  Some of the employees did not have a full 

understanding of the entire process and how to utilize the data.  The resolution was a weekly 

meeting designed to address some issues encountered during the week and measure the progress 

of the project.  The managers from engineering and procurement department have reviewed the 

data to ensure they were valid and conformed to the overall goal.  Components that were 

excluded were the ones that could not be modified due to their limited or specific functions.  An 

example of this were parts that go into electric powered faucets.   

The data was collected in November 2016 from Company ABC covering January 2016 

through October 2016.  Data from prior years were disregarded because the majority of the 
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information contained non-moving or inactive product lines.  However, the 2015 and 2016 actual 

sales data were used to determine the estimated demand for 2017.  This demand data was used to 

calculate the annual cost of parts for the current and future state.  The platform parts database 

comprised information such as the number of product families, parts, supplier, cost, percent of 

standardized parts, and other relevant data.   

Data Analysis 

The data gathered was analyzed to determine the current and improved procurement 

performance.  Aside from other information collected from the database, the matrix sheets in 

Table 3 and 4 were utilized to analyze the data.  One of the goals of the analysis was to 

determine the number of standardized parts and compare it to an 80% target.  The 80% target 

was the minimum set by the management.   

The costing data was presented in a pie chart, as shown in Figure 1, to visually present 

the total annual costs for each part.  A buyer calculated the purchased costs in 2016 by adding 

the entire costs incurred within a year.  Upon completing this process, a costing data for the 

future state was developed.    

 

Figure 2. Example of parts costs prior to standardization. 
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The comparison of costs between 2016 and 2017 was presented in a bar graph, as shown 

in Figure 3, to show the cost difference for each part.  The new cost per unit for standardized 

parts was used to calculate the costs for 2017.  After costs were determined, they were compared 

against the current total costs to see whether there was a reduction.  

 

Figure 3. Example of cost comparison between current and future state. 

The data analysis was not limited to costs as other possible benefits of standardization 

were also taken into consideration.  It also included the analysis of parts commonality, 

purchasing transactions, suppliers, and lead time. 

Limitations 

There were limitations to this study.  The data only includes products sold in the North 

American market.  Data from products sold in the different region were not collected and 

analyzed although the company expanded the standardization efforts in other regions.  Moreover, 

the analysis of data was limited to sink faucets in kitchen and bathroom applications and 

excluded bathtub and shower faucets.  Inactive or non-moving products were not included as 
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well.  In an attempt to achieve an accurate parts cost, a collection of updated supplier prices 

during the time period of study was attempted but unavailable. 

Summary 

This chapter covered the methods used to collect and analyzed data from Company ABC.  

The analysis of the current state of an organization was taken into account in this chapter.  The 

current state proved that there was a need to improve the procurement performance by 

employing modularity of parts so that several end products can use a common part during the 

assembly.  The raw data was presented during the meeting and approved by different 

departments before it was manipulated.  The engineering and procurement teams had been 

working together for data validation and accuracy to prevent problems in the next process.  Pie 

charts, tables, and bar graphs were used to present a quantitative data analysis.  The analysis was 

based on the metrics used to measure the performance of processes within procurement 

department. 

The analysis of the current state provided a detailed overview of the current situation 

including purchasing activities and processes.  Current processes were examined using the data 

to determine problems or issues associated with multiple non-standardized parts in Company 

ABC.  By using the methods used in the study, the critical steps to improve procurement 

processes were determined.  Also, the methodology presented the different metrics used to 

measure procurement performance.  The following chapter discussed the detailed analysis of the 

results. 



40 

Chapter IV: Results 

The Company ABC was experiencing problems and issues in procurement processes 

caused by multiple unique components leading to poor procurement performance.  It was 

determined that increasing the commonality of parts across product families would reduce 

complexity and improve procurement processes.  Data from platform parts database was 

manipulated and analyzed to determine the current state and develop quantitative analysis to 

reveal the results of the study.  Pie charts, tables, and bar graphs were used in the analysis to 

present the improvement of different procurement processes.  

Analysis of the Current State 

 There were many suppliers and different part specifications the Company ABC was 

dealing with.  As a result, it created complexity in inventory management and other supply chain 

processes.  To gain a better understanding of the current state, an analysis was made to determine 

the total number of parts and suppliers, as shown in Table 1.  

Table 5 

Current Number of Unique Parts and Suppliers 

Part 
Description 

Number of 
Unique Parts 

Number of 
Suppliers 

Hose 8 5 
Pipe 9 4 
Aerator 24 7 
Escutcheons 18 6 
Valve 8 4 
Cartridge 8 4 
Nut 14 6 
Spring 9 7 
Washer 10 3 
Gasket 18 6 
Total 126 27 
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 The total suppliers for 126 parts were 27 as some of the vendors supplied two or more 

parts at Company ABC.  For example, as shown in Table 2, vendor 8 supplied aerator, valve, 

cartridge, nut, and washer parts at the same time.  However, some supplied only one part such as 

vendor 1 and 5 for a hose.  Although some vendors were hidden in Table 2, it provided a list of 

vendors and the parts they supplied to Company ABC. 

Table 6 

Parts Supplied Per Vendor 

Vendor Hose Pipe Aerator Escutcheon Valve Cartridge Nut Spring Washer Gasket 
1 ✓

         

2 ✓ ✓
        

5 ✓
         

6  
✓

        

7  
✓

        

8   
✓


✓ ✓ ✓


✓



9   
✓ ✓

     
✓

10   
✓ ✓

  
✓

  
✓

18    
✓

     
✓

19     
✓ ✓

    

20     
✓ ✓ ✓


✓



26        
✓

  

27               ✓     

Aside from numerous supplier and components, the frequency of placing an order was 

also high.  Unnecessary costs were incurred from order processing as a result of too many 

transactions per part.  In 2016, as shown in Figure 1, the frequency of placing an order was at 

least 60 times for 50% of the parts.  The spring component was the highest which accounted 96 

transactions due to smaller order quantity and company’s inventory policy to minimized on-hand 

stocks for a spring-type kitchen faucet.  The total number of transactions in 2016 as shown in 

Figure 1 was 576, which means the average frequency of placing an order per part was roughly 
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five times per month.  The company was struggling to reduce the transactions due to many 

distinct part specifications.   

 

Figure 4.  The frequency of order placement in 2016. 

Product Family Matrix 

 The product families were categorized into four types of faucets.  They were centerset, 

single hole, wall-mount, and widespread.  While most of the families had items exclusively for 

either bathroom or kitchen faucets, there were some that had items for both.  This data was used 

to identify how many stock keeping units were in circulation for each product family and 

bathroom and kitchen applications.  This analysis was required to determine the projected 

customer demand per end item to calculate the material cost.  Because parts were dependent 

demand, the annual demand for components could be calculated by the total forecast of all 

product families.  Table 3 presented a total number of end items or stock keeping units for all 

product families. 
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Table 7 

Product Family Matrix. B Represents Bathroom while K Indicates Kitchen. 

Faucet Type → Centerset Single 
Hole  

Wall-
mount Widespread Total Total Grand 

B K B K B K B K B K Total 
Product Family Number of Stock Keeping Unit Per Family       
Family 1  
through 57 29 42 33 50 14 24 48 17 124 133 257 

Total 29 42 33 50 14 24 48 17 124 133 257 

Component Matrix 

 The result of unique parts per faucet type was shown in Table 4, and it became evident 

that each type had its own specific part usage.  Given the myriad amount of end items per type, a 

reduction of disparate parts could significantly diminish the frequency of transactions and 

improve inventory management.  The result of the analysis in Table 4 was used as a baseline for 

measuring the reduction of unique parts. 

Table 8 

Component Matrix  

Faucet Type → 
Centerset Single Hole Wallmount Widespread Total Total Grand 
B K B K B K B K B K Total 

Part Description Number of Unique Part       
Hose 1 1 1 1 1 1 1 1 4 4 8 
Pipe 1 1 1 1 1 1 1 2 4 5 9 
Aerator 3 3 2 3 2 2 4 5 11 13 24 
Escutcheons 2 3 2 2 1 2 2 4 7 11 18 
Valve 1 1 1 1 1 1 1 1 4 4 8 
Cartridge 1 1 1 1 1 1 1 1 4 4 8 
Nut 2 2 1 1 2 1 2 3 7 7 14 
Spring 0 3 0 1 0 1 0 4 0 9 9 
Washer 1 2 1 1 1 1 1 2 4 6 10 
Gasket 2 3 2 2 1 2 2 4 7 11 18 
Total 14 20 12 14 11 13 15 27 52 74 126 
Note. B represents bathroom while K indicates kitchen. 
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Data Analysis 

 To determine the improvement of procurement performance by increasing parts 

commonality, a quantitative analysis was utilized in the study.  Different tools had been used 

such as pie charts, bar graphs, and tables to quantify the improvement of procurement processes.  

Comparisons between the current and future state were presented in the analysis to show a clear 

deviation of improvement from the current state.  Included in this data analysis were a 

percentage of parts standardized, costs, reduction in purchasing transactions, reduction of 

suppliers, and lead time reduction. 

Increasing Parts Commonality 

 In the current state, each type for bathroom and kitchen faucets had specific parts to make 

a particular end item.  But the creation of modular parts allowed the company to use components 

across product families regardless of its type and application.  Although the 80% target was not 

achieved due to design constraints of some of the end items, the actual 68% result was still 

significant, as shown in Table 5. 

Table 9 

Percentage of Parts Commonality 

Part Description Current Unique Parts No. of Modular Parts % Standardized 
Hose 8 2 75% 
Pipe 9 2 78% 
Aerator 24 5 79% 
Escutcheons 18 6 67% 
Valve 8 3 63% 
Cartridge 8 3 63% 
Nut 14 5 64% 
Spring 9 3 67% 
Washer 10 5 50% 
Gasket 18 6 67% 
Total 126 40 68% 
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Component Cost Comparison 

 An aggregate annual demand of 75,000 for bathroom and kitchen faucets, the current 

total costs for parts were $20,732,850.  Figure 2 shows that hose had the biggest chunk of cost 

allocation amounted to $4.8 million or about 23% of the total costs.  It was followed by cartridge 

component with $3.5 million cost or 17% of the total costs.  Washer and nut were the least 

inexpensive parts, both contributed only 0.26% and 0.46%, respectively.   

 

Figure 5.  Current costs of parts. 

 The company had seen a significant costs reduction as a result of parts modularity.  Due 

to the increased in common parts, Company ABC was able to reduce the number of suppliers, as 

shown in Table 7, and purchased parts in bulk resulting in lower cost per unit.  The component’s 

economies of scale were a major driver that lowered the cost.  The establishment of long-term 

contracts with suppliers was also one of the factors that drove the costs down.  Additionally, the 

purchasing manager had taken the advantage of leveraging negotiation to obtain price discounts 

from high volume order.  In Figure 3, it was evident that there was a substantial reduction 

between current and future costs. 
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Figure 6.  Total part costs comparison between current and future costs. 

 As shown in Table 6, Company ABC achieved cost avoidance amounted to over $5.8 

million or 28% of the current costs.  Fewer parts enabled the company to reduce supplier, 

establish long-term contracts with vendors, buy in bulk, and leverage price negotiation.  

Table 10 

Reduction of Total Costs from the Current Costs 

Current Cost $   20,732,850.00 
Future Cost $   14,919,799.50 
Reduction $ $     5,813,050.50 
Reduction % 28.04% 

Reduction in Purchasing Transactions 

 Along with several benefits of developing platform parts, order placement transactions 

had been reduced as well.  The 2016 number of transactions were trimmed down into half in 

2017, as shown in Figure 4, as a result of the increased in order lot size and collaboration with 

suppliers.  In 2017, the company placed an order at least twice per month compared to five times 
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in 2016.  The demand surge for modular parts resulted in an increased order lot size quantity.  

Figure 4 also visualized that Company ABC was able to eliminate non-value-added activities in 

purchasing transactions. 

 

Figure 7.  Reduction of purchasing transactions from 2016 to 2017. 

Reduction in Suppliers 

 A substantial decline of numerous vendors was also apparent as shown in Table 7.  The 

number of suppliers was reduced to at least two per part.  A reduction in supplier was due to 

fewer parts needed to make various product families.  Some of the criteria the company had used 

to retain and eliminate other suppliers were manufacturing capability, lead time, delivery 

performance, technical support, and previous performance.  The retained suppliers typically were 

the ones who had been with the company for long years and demonstrated a reliable quality 

material.  After suppliers were selected, a projected annual quantity order allocation per supplier 

was communicated to the corresponding vendors. 
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Table 11 

Reduction of Suppliers 

Part Description No. of Suppliers 2016 No. of Suppliers 2017 

Hose 5 2 
Pipe 4 2 
Aerator 7 3 
Escutcheons 6 3 
Valve 4 2 
Cartridge 4 2 
Nut 6 2 
Spring 7 2 
Washer 3 2 
Gasket 6 3 
Total 27 12 

Order Lead Time Reduction 

 The number of days it took the company to receive parts in the manufacturing plant from 

when the buyer placed an order had reduced substantially.  Suppliers had cut down their 

manufacturing and delivery lead times due to components economies of scale.  Since parts were 

architecturally standardized, vendors were able to reduce set-up time, improve production flow, 

increase quality thus decrease inspection time, and better utilization of machines.  These 

improvements in supplier’s manufacturing processes had a positive impact on Company ABC’s 

order lead time.  Suppliers were able to make products more quickly than ever before.  

Additionally, as a result of vendors’ confidence about the demand volume for fewer 

parts, suppliers located in Asia Pacific had established a stocking location agreement with 

Company ABC where vendors agreed to stock inventory in Kentucky to meet customer order as 

quickly as possible.  As shown in Figure 5, Asia Pacific suppliers were able to cut lead time from 

60 to ten days.  Other suppliers had also experienced a dramatic decline of lead time, as 
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exhibited in Figure 5.  Additionally, most suppliers increased their inventory in their warehouse, 

so they could ship the parts right away once they received an order rather than making 

components as order received.  

 

Figure 8.  Order lead time reduction of domestic and international suppliers.  

Summary  

In this chapter, the current situation was analyzed and the improvement in the future state 

was presented using different quantitative tools.  The analysis showed that multiple disparate 

parts created inefficiencies in procurement processes such as high costs, redundancy in 

purchasing activities, multiple suppliers, and long lead time.  In order to increase efficiency, 

Company ABC increased parts commonality across product families.  The procurement team 

analyzed the future state and upon the completion of the analysis, the current situation was 

compared against the future state.  The future state showed the significant improvement in each 

metric used to measure procurement performance.  The next chapter described the conclusions 

and recommendation for further study.  
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Chapter V: Discussion, Conclusion and Recommendation 

Company ABC was struggling to achieve an efficient and flexible procurement process 

due to numerous dissimilar parts.  Developing and increasing the number of parts commonality 

across product families was a strategy the company was using to address the problem.  In this 

study, the impact of parts modularity or standardization to the procurement process was 

identified and analyzed.  The existing process was evaluated, and the issues were determined.  

Critical steps were established to develop a future state.  Upon completing the future state, the 

current process was compared against the future state.  The result of the analysis showed an 

improvement in each category of metric used to measure procurement performance.  

 Chapter I discussed the business background of Company ABC including firm’s 

products, market, and current supply chain processes.  This chapter identified the inefficiencies 

in the procurement process caused by the complexity of multiple unique parts.  Due to the 

growing demand and customer preferences, the number of parts was skyrocketing.  To 

effectively meet customer requirements, the company needed to customize their products and 

reduce delivery lead time without incurring considerable extra costs in materials.  The company 

realized that employing standardized components to make a variety of end products would 

reduce costs, improve the process, and gain a competitive advantage in the marketplace.  

Additionally, Chapter I also discussed the purpose of the study and the definition of terms used 

in the study.   

 Chapter II reviewed the related literature in the study.  The literature examined the 

application of parts commonality and its impact on the supply chain and manufacturing 

processes.  A prior research identified that parts modularization was a strategy many companies 

were using today to remain flexible to their customers and competitive in the market.  Examples 
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of leading companies that were successful in implementing this strategy were identified in the 

literature to give light on the significant benefits.  Several prior studies confirmed that increasing 

efficiency and customizing products to meet varying customer demand without incurring 

extraneous costs was possible.  However, if parts modularization strategy was poorly executed, 

the benefits would not be possible.  The importance of integrating information technology into 

supply chain process was also discussed in the literature review. 

 Chapter III detailed the different methodologies used to achieve the desired results of the 

study.  The analysis of the current state was determined as a baseline for measuring the 

improvement of the future state.  Upon analyzing the present state the management was able to 

shape a future state and develop crucial steps.  Chapter III also discussed the procedures for 

collecting data.  The data were collected and analyzed from ERP system, database, and other 

departments’ records.  Several quantitative tools were used including tables, pie charts, and 

graphs to manipulate and analyze the data.  These tools provided a clear visual presentation of 

the current situation and the improvements in the future state. 

 Chapter IV presented detailed results of the study.  It highlighted progress from the 

current to future state.  Different measures were used to determine these improvements including 

the reduction in costs, purchasing transactions, suppliers, order lead time, and the percentage of 

parts standardized.  By using tables, pie charts, and bar graphs, it was evident that increasing 

parts commonality provided positive results to the company.  Although the organization was not 

able to achieve an 80% standardized parts target, the 68% actual result was still a considerable 

improvement.  With the 68% result, several areas were enhanced outside the procurement 

process, including reduced time to market, stabilization of operations, improve product 

innovation, and increase supply chain flexibility. 
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Limitations 

 The results of the study were limited to the data collected from the North American 

market.  Data collected included customer demand, products families, components, and vendors 

who supplied parts for North America products.  The study could have been expanded to include 

global operations, however, a significant amount of time and data were needed.  The 2015 and 

2016 historical data were utilized in the study. The demand data for 2017 was used to calculate 

the estimated material costs.  The study was exclusively for the sink and bathroom faucets.  The 

electric-powered faucets, bathtub and shower faucets were not included in the study as the 

management did not include these faucets in the project at this time.  Additionally, inactive or 

non-moving products were not examined in the study. 

Conclusions 

 The literature review discussed that in order for the company to be competitive, it was 

crucial to implement a process that was effective, design a flexible and cost-effective supply 

chains, and ensure the operational objectives were aligned with the strategic organizational goals.  

A prior study also suggested that employing parts commonality strategy was one of the effective 

approaches many companies had used to remain competitive in the market.  Company ABC 

adopted this strategy to address the problems caused by multiple unique parts needed to assemble 

different end products.  The problems included long lead times, inflexible supply chains, high 

ordering and material costs, numerous suppliers, complexity in managing inventory, and other 

identifiable issues.  

Understanding the present situation was vital to develop an effective solution to the 

problem.  Based on the assessment of the current state, the procurement team was able to identify 

what areas or process needed to be improved in order to increase efficiency in the supply chain.  
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The team figured out that there was a need to reduce the number of suppliers, costs, purchasing 

activities, and order lead times.  Upon understanding the current state, critical procedures were 

created to develop a future state.  Different metrics were developed based on those identified 

areas to gauge the improvements caused by parts modularization.  Utilizing these metrics 

enabled the company to monitor and quantify the deviation of the future from the current state.  

It also provided an overview of procurement performance to stakeholders.   

The implementation of parts standardization across product families was successful.  It 

was the goal of the company to increase parts commonality to at least 80%.  However, only 68% 

of components was standardized.  Company ABC was still able to see a considerable impact in 

spite of falling behind from its target.  The unit cost per part was down due to economies of scale 

and strong bargaining power in negotiation resulting in a reduction in material costs of around 

$5.8 million or 28% of the current costs annually.  The purchasing activities in 2017 were cut 

down to almost half compared to the prior year as a result of an increased lot size, improve 

technology, and supplier collaboration.  There were 27 suppliers in 2016, however, they were 

reduced to 12 in 2017 because parts were fewer in variety but high in volume. 

Fewer parts and increased in volume enabled the suppliers to shorten their manufacturing 

lead time by reducing set-up time and improving production flow and quality.  As a result, there 

was a substantial reduction of days from the time the order was placed until Company ABC 

received the parts in the plant.  Lead time for domestic suppliers was reduced from 20 to 10 days, 

while vendors from Brazil reduced their lead time from 45 to 30 days.  On the other hand, 

Europe and Middle East suppliers trimmed the lead time from 35 down to 25 days.  Additionally, 

there was a dramatic lead time reduction from the major supplier of Company ABC from Asia 

that was able to establish a stocking program where the vendor would ship the parts and store 
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them at Kentucky warehouse to better serve the customer with greater customer service and 

flexibility.  Through this inventory stocking program, the lead time was reduced from 60 to 10 

days.  

Recommendations 

 With the increasing pressure from competitors and potential new entrants of other firms 

in the industry, there is a need that Company ABC should make a strategic move to gain a 

competitive advantage and increase market share.  Because customers today have different 

product’s preferences and expectations, it increasingly becomes a challenge for the company to 

respond to customers in an effective and efficient manner.  However, the availability of resources 

and information technology can assist the company in addressing the challenge.  

 Designing platform parts that can be used interchangeably across multiple end products is 

an effective strategy to lower the supply chain costs and increase margin.  Standardized parts 

lead to fewer components needed to make different final products.  As a result, it creates 

efficiencies in the operations including a simplified process, reduced lead time, eliminated 

purchasing activities redundancy, and ultimately improved procurement performance.  Besides, a 

product development time will be reduced as the need to build another component is eliminated.  

This would allow the company to minimize the lead time in introducing new products in the 

market.  It also permits the firm to be the first company to introduce a new product in the market. 

 It is recommended to expand the parts standardization efforts into global operations as 

the demand for products in other regions are growing.  Company ABC could increase supply 

chain efficiency and slash significant material costs across global operations if the same strategy 

will be implemented in other regions.  This would allow the company to respond to their 

customers with more flexibility while operating business with a lower supply chain costs. 
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 To improve the overall procurement performance, it is recommended to increase the 

commonality of parts for shower and bathtub faucets.  There would be a huge amount of savings 

that Company ABC can get when the parts for these faucets are standardized.  The demand for 

shower and bathtub faucets are growing especially in the North American region, so it is a good 

opportunity to increase the margin by reducing costs.   

 Company ABC can take advantage of utilizing its existing resources and capabilities to 

capitalize its strengths to combat the competitive pressures in the industry and exploit business 

opportunities in the marketplace.  Utilizing technical capabilities and engaging suppliers early in 

the design process would help the company to develop innovative products.  Fostering 

innovation by enabling the research and development teams is essential to ensure products have 

the necessary features the customer wants.  Additionally, providing proper training and education 

to employees would increase workers’ expertise and motivation resulting in an increased 

productivity. 

Further research is recommended to reveal other ways of improving procurement 

performance not included in this study. 
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