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Introduction

The formulation of accurate, competitive and profitable quotations is a challenging task in the Electronics
Manufacturing Services (EMS) industry. The rising global competition in the marketplace has become

increasingly intense and dynamic. Therefore, it is imperative for an EMS provider to respond quickly to
requests for quotations (RFQs), which is an important but often neglected clog in the supply chain.
Furthermore, pricing must be attractive to satisfy customers and at the same time assure a profit for the
EMS Elgh, 2010). Accuracy is vital as overbidding would mean a lost opportunity to a competitor and
underbidding may lead to unprofitable business for the company (Veeramani and Joshi, 1997)
Depending on the product complexity, an EMS quotation process usually takes 10 to 21 working days
from the RFQ launch call to the submission of a quote proposal to the customer.

The purpose of this paper is to develop a systematic framework to manage responses to RFQs in the
EMS industry. This research is primarily based on a case study of the challenges of the quotation process
at a major EMS provider (Corporation A) based in South East Asia. A literature review of potential
solutions for RFQs is also conducted before the feasibility and impact of implementing these solutions
in the case company is assessed.

Literature Review

This review is centered around five themes that are relevant to techniques used in responding to RFQs,
namely target costing, value engineering, value stream mapping, quality function deployment, and
information technology/management.

Target Costing (TC)

Target Costing is a technique used to determine the target cost of production by subtracting the desired
profit margin from an expected selling price of a product. In practice, this is an iterative process in which

companies design products to customers: satisfaction, balancing between product functionality and
quality while keeping within the targeted cost to achieve pricing competitiveness (Ho and Lin, 2009; Park
etal, 2016

Value Engineering (VE)

Value Engineering is a systematic technique to distinguish the function of a product or service and to
establish a monetary value for that function (Farsi and Hakiminezhad, 2012). The first step of functional

analysis involves evaluating selected components for its functionality and cost. The aim is to improve
the products’ design, maintaining quality and performance yet improve the overall cost. Subsequently,
possible engineering cost reduction initiatives may include a change in components: designs, utilise
lesser parts, use less expensive materials or improve manufacturing processes Al-Qady and El-
Helbawy, 2016).

Value Stream Mapping (VSM)

Value Stream Mapping is a technique that illustrates the sequence of activities related to the flow of
materials and information which is required to produce a product or service. The current state of a

process is mapped out and analysed with the aim to improve its flow. Possible solutions for
improvements are discussed prior to the development of the Future State Map (FSM). VSM allows a
Quotation team to identify, reduce or eliminate non-value-added activities, thus improving lead time.
Quality Function Deployment (QFD)

Quality Function Deployment methodology involves translating customer requirements into a functional
design or technical requirements (Foster, 2013). QFD aims to systematically understand customers:

requirements and it is useful for planning and controlling the development process (Chen, 2009). It is

made up of four phases, the production planning, parts deployment, process planning and production
planning (Hauser and Clausing, 1998; Ho and Lin, 2009). QFD is an especially relevant tool to apply to
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«unusual> cases of RFQs with commodities that may be new or unique to an organisation. It provides a

systematic approach to ensure customer requirements are fully understood and to avoid any
misinterpretations.

Information Technology dT)and Information Management (M)
A product configuration system is an IT solution that serves as a data repository. It stores information
related to the product during its life cycle d.e.the structure and functionality). The aim is to design a system

to provide a structural way of sharing information with departments involved in the quotation process
(Hvam et al, 2006). A study conducted by Hvam et al. 2006) found that with a common platform for

information sharing, teams in a case company experienced an improvement in communication and
coordination, which resulted in a reduction in lead-time of their quotation process.

Case Background

As a leading EMS provider, Corporation A constantly receives many RFQs for a wide variety of products
and volumes. The quotation process can be demanding, since it relies on the availability of customers

information, efficiency of the internal departments and responsiveness of supply chain partners.

The Quotation Department supports customers from four business segments, namely the Consumer,
Communication, Industrial and Medical segments. The Quotation Process as illustrated in Figure 1

begins with the Business Development Management (BDM)team, which launches the RFQ through the
internal Customer Relationship Management (CRM) system. The sufficiency of the customers

documentation is critical for the Quote Coordinator to decide whether the RFQ is good to launch or to
request the BDM team to obtain better documentation from the customer.

After the launch call, the business units proceed to work on their respective areas of responsibilities. The
role of the Value Plus Department is to determine the amount of work .e. manpower, facility space,
testing requirements, or any special process) required to manufacture the product. At an agreed date,
the material cost from Quotation Department)and data from Value Plus Department will be consolidated
to create statements on the expected profitability of the quote. The financial statements will be presented
to management for approval before a quote is submitted to the customer.

Over time, the Quote Management function and its processes have been progressively refined
according to the evolution of products and customers: expectations. However, the Quote Management

function faces rising dis-satisfaction from internal business segments, with regards to the quote process
and quality. These dis-satisfactions include pricing un-competitiveness, long quotation lead times,
inaccurate quotes and lack of alignment with different practices among quotation hubs. Hence, the senior
management team initiated a global internal survey to gather business segments' feedback so as to
identify their challenges faced when dealing with RFQs.

Figure 1: High-Level Quotation Process
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Methodology

The survey was designed to incorporate both quantitative d.e rating evaluation) and qualitative

(.e comments section)elements. This multi-method approach provides a wider scope which enhances
data collection, analysis, and interpretation (Saunders et al., 2016). Survey feedback is analysed and
categorised so as to identify common key challenges faced by all the segments when dealing with RFQs.

A research study was also conducted by considering experiences of other industries facing similar
challenges and how they have implemented solutions in their organisation. Methodologies and solutions

were identified and assessed to determine its relevance to the EMS industry. Frameworks to match the
best solutions to these challenges were conceptualised from the literature review.

Non-value added activities were identified and eliminated from the existing quotation process. The re-
designed framework intends to integrate solutions to these challenges, through a systemic step-by-step
process to formulate EMS RFQs. Eventually, exemplary embedded cases (.e. past RFQs)were selected

to illustrate the application of the new framework and to evaluate its effectiveness of solutions to the
challenges faced generally in EMS RFQs. The case study analysis method has been selected as it is

effective in determining what is happening and why. It also provides insights into the outcome of the
situation and its application for action (Dubois and Gadde, 2002).

Results & Discussion

For the internal survey, 80 invitations sent out via a web-based survey tool to representatives from
various business segments. 58 responses with usable feedback were received. The survey results were
being classified into two sections, the rating evaluation (.e. quantitative data) and the comments section
(i.e.qualitative data.

Survey Results -Ratings

Table 1 summarises the participants- satisfaction level for the cost and service level extended by the
business units of the quotation process. Rating is based on a five-point scale. A score of <5 indicates

Quotation Project Executiv Quotation
Factor | Departmen Value Managemen e Launch Departmen | Value
s t Plus t Approval Call Pricing Factors t Plus
Electrical 315 3.38
Service 281 356 388 38 382 Mechanical 273 321

“Very Satisfied»and «1~indicates “Least Satisfied.

Table 1. Rating Evaluation Summary
In terms of service level, the Quotation Department received the lowest level of satisfaction @t 2.81 out
of 5)among all aspects of the RFQ process, which is in line with the expectations before the survey was
launched. As for cost, mechanical parts pricing has the lowest rating of 2.73 (well below the ratings for
electrical parts).
Survey Results -Comments
The feedback for Quotation Department's pricing and service were analyzed to determine the most
frequent keywords,comments among the concerns received.

Note: Numbers on the bar chart represent the number of comments received for each category of concerns
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Figure 2: Top Feedback from Segment for Quotation Team

Figure 2 shows the top 5 challenges in the bid management and quotation process, as identified from
the respondents’ feedback. Out of 23 comments on pricing un-competitiveness, a higher percentage were
specific to mechanical part pricings. Respondents indicated that at times, customers rejected the quotes
which had already been priced) and requested it to be re-visited. Often, the revised pricing was lower
than the first quote submitted to the customer. For long material quote lead time, respondents felt that
the Quotation team is taking too long to generate material costs, which resulted in an increase of the
overall quote lead time.

Respondents expressed concerns on the Quotation team misinterpretations or not understanding
customers’ data or requirements which has contributed to the inaccuracy of quotes. This happens for

RFQs with commodities that Quotation team is unfamiliar with and do not have an established supplier
network to collaborate on the interpretation of the technical requirements.

Other concerns include the inefficiency of supply chain coordination whereby respondents felt the lack
of alignment among regional quote hubs especially in dealing with multi-region quotes. A lack of technical
sharing knowledge to drive competitiveness in the quote was especially an issue for the case of
mechanical materials.

Frameworks for Matching Solutions to the Key Challenges
With the key challenges and potential solutions identified from the preceding sections, two frameworks
are conceptualized. The first framework (Figure 3) represents the key challenges, which is designed for

better illustration of which are the higher priority challenges (X-axis) vs the nature of the challenges (Y-
axis). The classification of internal and external challenges vs the priority was reviewed objectively,
considering whether the challenge has external or internal influences or both. For example,
uncompetitive pricing no.1), is classified as external challenges as it has external influence .e.
availability of customer's information, supplier relationship, etc)which affects pricing competitiveness.
The second framework (Figure 4)represents the potential solutions identified in the literature review. The
X-axis represented the level of ability of the Quotation Department to implement the proposed solutions.
The Y-axis defines the scope of solutions, i.e. whether it is infra-firm nternal) or interfirm external). Inter-
firm means that the solution involves either a supplier or a customer, whereas intra-firm refers to an
involvement between two or more departments of the same firm. For example, VE is classified as a
combination of both intra-firm and inter-firm, VE is a joint effort between internal departments (.e. design,
engineering teams)and suppliers.

Frameworks for Key Challenges and Solutions

(1) Uncompetitive Pricing (1 Target Costing (TC)
(2)Long material quote lead time (2)Value Engineering (VE)
(3) Mis-interpretation of data or requirements (3)Quality Function Deployment (QFD)
4) Supply Chain Coordination 4% Information Technology & Information Management (IT/IM)
(5 Lack of Technical Knowledge (5) Value Stream Mapping VSM)
Figure 3: Framework for Key Challenges Figure 4: Framework for Solutions

Matching Solutions to Key Challenges
Table 2 has been conceptualised to match the best solutions to the key challenges. Our approach for

this paper is to focus on the higher priority challenges, from Priority 1 to 3. The expected timeline for
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priority 4 and 5 challenges could be longer (.e. 10-12 months) with IT implementation and hence outside
of our focus.

P1: P2: P3: Mis- P4: Supply P5: Lack of
Issues Uncompetitive Long interpretation Chain Technical
Pricing Material of data or Coordination Knowledge
Quote LT | requirements 1ssue Sharing
. Quadrant 2 Quadrant 2 Quadrant 3 Quadrant 3 Quadrant 3
Solutions and 4
Target Quadrant 2 X X
Costing
VE Quadrant 2, 4 X
QFD Quadrant 3 X
VSM Quadrant 3, 4 X X
IT Tool Quadrant 3 X X

P1-Priority 1, P2-Priority 2, P3-Priority 3, P4-Priority 4, P5-Priority 5
Table 2: Matrix for matching solutions to key challenges

New Quotation Process (TO-BE) With TC, QFD, and VE)

There are two types of quotes, namely the Printed Circuit Board (PCB)and System Assembly (SA). SA
quotes are mechanicals intensive and complex, which is usually the key bottleneck process. PCB quotes
are straight-forward with fast turnaround. Therefore, we only consider the SA quotation process when
applying our solutions.

The Value Stream Mapping (VSM) technique is used to identify the waste or non-value-added activities
in the quotation process. The checking process (.e. Quote Coordinator conducts check to ensure the
team complies with customers' templates) has been identified as a non-value-added activity and
proposed to be eliminated in the new re-designed new quotation process.

The existing SA quote process and the possible solutions discovered from the literature review are being
studied concurrently. Resultantly, the new quotation process is conceptualised. The new quotation

process exemplifies a systematic framework that integrates TC, QFD, and VE into a systemic step-by-
step process to formulate SA RFQs. A simplified framework for the new quotation process as illustrated
in Figure 5.

Figure 5: Simplified framework of New SA Quotation Process

Embedded Cases for New Quotation Process
Three embedded cases from the case company are presented to illustrate the application of the new
framework and to assess its feasibility of resolving the key challenges.

Embedded Case 1
Customer A designed a hand-held device to help healthcare professionals to monitor patients vitals

remotely. Corporation A provided a quote proposal with a material cost of $132 to the Customer for the
mentioned device. However, the quote was rejected by the customer, who requested the quote to be
revised with a target material cost of $100. QFD was not applicable, as there was no new or unique
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commodity involved. However, the customer was receptive to the idea of VE. Therefore, the Quotation
team provided VE suggestions as follows:

No. VE Activity Simplified Steps Taken for VE
Step 1 Identify the gap | (1) Original Material Cost  -$132.
between cost vs | 2)Expected Material Cost -$100
target. 3)Value to cost down Gap)-$32
Step 2 Identify and 1)Assess BOM contribution and identify high value contributors.
assess the 2)Verdict =To re-visit 25 parts identified for VE opportunity.
con?mod'ity if High Value Contributors (=/=%1)
VE is suitable. Commodity Mo of Parts Total MNo. of Parts Total
Electrical 119 $74 8 367
Electro-Mechanical 20 $29 9 $26
Mechanical 29 $29 8 315
Total 168 $132 25 $108
Step 3 Work with Electrical & Electro-Mechanical initiative:
suppliers to Proposed changes to Antenna & Controller, substitute diode pack with single
achieve the diode, cost reduction on high-end connectors, etc.
target Mechanical initiative:
Remove NRE amortisation, propose cheaper equivalent grade raw material.
Step4 | Tabulate VE Potential Savings: $22.90
cost achieved 1)Electrical & Electro-Mechanical:$ 14.50
and approval. 2)Mechanical: $ 8.40

Table 3: Proposed VE activities for Healthcare Handheld Device
The VE exercise, therefore, led to a savings of $2290 (17.3«%) and the business was awarded to
Corporation A.

Embedded Case 2
Customer B, the product is an industrial outdoor router that is being manufactured by another EMS. The

customers target is a 15«% reduction for the mechanicals, from the existing sales price. The plastic parts
were unable to achieve the expected cost target due to an unrealistic existing price (.e.raw material cost
is 85% of the purchase price). The Quotation team decided to re-evaluate for an alternative solution to
improve pricing competitiveness.

A target was first determined as follows, based on the desired profit margin of 5« of the expected selling
price.
[1  Expected Selling Price =Target Cost (i.e. Materials Cost + Value Plus Cost)+Desired Profit Margin.
[ $6.38 -Target Cost + Desired Profit Margin
[l Target Cost (Materials)- $6.38 -$0.319 - $6.061

Again, QFD was not applicable, as there was no new or unique commodity involved. In addition, the

Quotation team conducted a post mortem via a VE analysis on the plastics parts to assess its potential
for improved cost.

No. VE Activity Simplified Steps Taken for VE
Step | Identify the gap Original Purchase Price -$7.50
1 between cost vs Target Price -$6.38

target Target Material Cost  -$6.016

Value to Cost down -$750-%$6.016
-$ 1484

Step | Identify and assess Different aspects of VE were evaluated. The design could not be changed as a
2 the commodity if VE is | higher cost will be incurred due to new tooling required.

suitable. Collaborated with raw material suppliers for an equivalent material grade.
Step | Work with suppliers to | Proposed change of resins to an equivalent material grade.
3 achieve the target.
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Step | Tabulate VE cost Potential Cost Down $:A-C -$7.50 -$6.13 - $1.37
4 achieved and A B c
approval. Part Description Existing Target Target
Number Purchase Price Material e Froe s
Price (Uss$) Cost on VE Efforts
(uss) (Uss) {uss) Remarks
Quote base on alternative
CPN2 Base Cover $5.30 $4.51 $4.28 $4.27 material: Lotte
CPN3 Cover Lid $2.20 $1.87 $51.78 $1.86 PC+10%GFF HN-3104
Total $7.50 $6.38 $6.06 $6.13

Table 4: Proposed VE activities for Industrial Outdoor Router
This analysis yielded potential savings of $1.37 (18.2+%) with an alternative material proposal. However,

due to customer decision, this project was not transferred to Corporation A even though a lower cost
target was achieved.

Embedded Case 3
Customer C, a global leader in the field of optics and optoelectronics, requested a quote proposal for
seven of their existing visualisation systems. Short lead-time was given to turnaround a quote of 1000+

parts. The main challenge was sourcing for new suppliers with the technical capability to produce the
high precision optics lens. The entire process took over two months. Eventually, a single supplier that
could meet customers requirements was found. This case study was selected to evaluate the new
quotation framework with the aim to discover a structural approach to handle a new commodity.

A further challenge was that the target price was not provided by the customer, which requires an internal
target price to be developed. The steps involved included enquiring the current sales price of the

diagnostic equipment, identifying past RFQs involving similar products and tapping on the historical
pricing database to identify common components. Furthermore, the QFD method was adopted to ensure

customer requirements were fully understood and prevent misinterpretation. An optics quote was
obtained from the supplier at this stage and consolidated in the Costed BOM for final approval.

1t Phase: Product Planning Phase Activities:

(1) Optics requirements extracted from drawings and translated

Engineering »‘demmed to product specifications by means of the QFD product planning
Requirements o ion | Phase. Collaborative discussion between customer, suppliers
crar 5 output and Corporation A to ensure product requirements are clearly
product | = understood.
specification| &
inputs %
2" Phase: Parts Deployment Phase Activities:
2 (2) The output for this phase is the material cost. In this case, the

formal quotes from the optics suppliers are tabulated. Quotation

team works with shortlisted suppliers to negotiate for the best
pricing for the parts and tooling cost.

Parts Finalised parts of
characteristics |HIP  product

Identified

product
specification
output

Calculate

material cost

Engineering Requirements

3rd Phase: Process Planning Phase This responsibility falls under the Value Plus Department, which
will work on this requirement.

4th Phase: Production Planning Phase

Table 5: lllustration of using QFD tool for Medical Visualization System

On the other hand, there was little scope for the adoption of value engineering, as the product was
classified as a Class |l medical device, under the US Food & Drugs Administration (FDA) classification.

For a Class Il product, manufacturers must follow the customers specifications exactly with no
substitutions, to avoid a potential impact on health and safety. Nonetheless, through the QFD technique,
a more systematic and structured approach was followed to ensure that customer's requirements are
fully understood and met. Even so, misinterpretation of requirements for the optics parts led to several
rounds of re-quotes, although these were minimized with QFD
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Conclusion & Recommendation
The new framework provides a systematic flow by encompassing the various methodologies uncovered
in the literature review such as TC, VE, QFD, and VSM. From three embedded cases, the new framework

has demonstrated good potential in formulating RFQs that are competitive, accurate and profitable (Elgh,
2010; Ho and Lin, 2009 in the EMS industry. While these cases have exhibited positive outcomes from

engaging the new framework, the principles developed in this framework are not currently being
systematically applied among the thousands of RFQs in Corporation A. Hence, it is recommended that

Corporation A adopts the new framework to guide the approach towards RFQs. The pre-requisites for its

adoption include a sufficiently comprehensive RFQ documentation package, centralised repository to
aid the derivation of internal target price and reasonable lead time to be catered for VE counter-

proposals.

This study is not without its limitations, Firstly, target prices are not always available from customers and
even if they are available, they may not be reliable. It is thus important to evaluate the provided cost

target internally to avoid under-quoting. Secondly, for the VE counter-proposals, customers may not be
fully receptive as changes incur time and cost due to the need for re-qualification. Thirdly, while an
information technologyymanagement approach to sharing pivotal quote parameters through a

centralised repository system is a potential avenue through which coordination and information
asymmetry issues could be avoided, this is out of scope in this study due to the complexity of
implementation. Hence, future research could focus on resolving the challenges for cross-functional

interfaces between functions involved in a bid process.

In conclusion, this research study has developed a systematic framework to formulate competitive,
accurate and profitable EMS RFQs. This research contributes to the literature by proposing a new

framework that integrates TC, QFD, and VE into a systemic step-by-step process to formulate SA RFQs.

The implication for managers in the EMS industry is that the adoption of the new framework should lead
to a reduction in the number of re-quotes, which would help to increase the quality of RFQs and ultimately

improve customer satisfaction.
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