
  

VALUE ENGINEERING IN CONSTRUCTION 

BUSINESS IN SRI LANKA 

 

 

 

BY 

W.M.J. Wilegoda 

 

 

Supervised By 

Dr. L. L. Ekanayake 

 

 

 

The Dissertation was submitted to the Department of Civil Engineering of 

the University of Moratuwa in partial fulfillment of the requirement for the 

Degree of MBA in Project Management. 

 

 

 

Department of Civil Engineering 

University of Moratuwa 

 

 

2009 

 

92390 

 

 

 



  

Abstract 

 

Value Engineering concepts have been in the Sri Lankan construction industry for 

many years even though it has not been practiced effectively. The industry 

practitioners still rely on these concepts mainly in situations when their project cost 

exceeds the budget. Therefore, it has been more popular as a cost-cutting tool rather 

than a vital concept for value improvements. 

 

Related literature however, reveals that Value Engineering (VE) concepts are very 

popular in other countries and are being used frequently in construction business to 

achieve improvements in value. Previous researchers have reveled that absence of a 

proper VE procedure is one of the main constraints for an effective VE practice in 

the Sri Lankan construction industry. 

 

This study attempts to derive a procedure for establishing an effective VE practice 

for the Sri Lankan construction business. As a result, VE methodology and guideline 

/ workbook were developed. Various VE manuals and guidelines that are being used 

in other countries were analyzed in order to determine a tailor-made VE 

methodology for the country. 

 

The survey results revealed that people's awareness of VE methodology in these 

construction companies is not very satisfactory. However they are in favour of 

having a proper VE methodology and a guideline for a better practice in future. The 

ICTAD's latest move to include VE clauses into the 'Standard Bidding Document' 

were highlighted as clear indication of the future prospects for VE. 

 

The methodology and the guideline / workbook developed has however, not been 

field tested. Therefore, another industrial survey consisting -of presentations and 

discussions need to be carried out to find out, if any changes are needed for 

improvement. The ICTAD could be of help for further improvement of this 



  

methodology and guideline in the aim of creating a standard VE methodology for the 

construction industry in the country. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

In today's context construction is one of the highly competitive and high-risk business in Sri 

Lanka and in most other countries. Any significant change in global and or national economy 

can directly influence the construction sector due to its significant contribution to the national 

economy. Prevailing global economic turmoil have influenced many industries around the 

\Vorld and construction industry of Sri Lanka have also been affected. According to an industry 

analyst, other than the above reason ""shortage of new jobs, soaring prices of constructional raw 

materials, the security situation in the country and high interest rates have all contributed to the 

situation" (Sakalasooriya. 2007) in Sri Lanka. 

··The construction boom which started during the year 2004 is destined to come to a juncture by 

now as the Tsunami re-construction work is being almost completed. Hence this slowing down 

in the industry is expected and it is quite natural" (Sakalasooriya, 2007). As a result new 

opportunities in the market are comparatively less and this situation leads to severe competition 

among the construction companies in obtaining new jobs. 

According to the Institute for Construction Training and Development (ICT AD), there are over 

I 0,000 registered construction companies in the country for various construction disciplines. 

These companies are being graded under various classifications based on their expertise, 

capabilities and financial strengths. Companies within a particular grade have to compete with 

the other members of the same grade and at times with lower grades to obtain new jobs. 

Industry inherent common and typical strategies that have been adapted by most of the 

companies have made ·wining of a new job· more difiicult through competition. 

The 'design-bid & build' system has become the most popular project delivery method in the 

country among other methods such as 'design & build' and 'turn-key' methods. In this 

common method, it employs design consultants or such organizations to do the designs. 

Thereafter construction companies participate in a competitive bidding process to asses their 
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chances for securing a new job. Competitive bidding therefore has become more attractive in 

the construction industry. 

The objective of most competitive bidding models is to find the optimum mark -up to maximize 

the expected profit of the company. However. the bidding success mostly depends on 

company's long-term interactions with the market, and strengths & weaknesses of its 

competitors. Also ··the research results have shown how difficult it for any company to acquire 

a long-term competitive advantage by means of only the bidding & marketing strategies in a 

competitive environment" (Kim, Jin, Reinschmidt & Kenneth. 2006) 

Therefore, it is evident that the traditional methods and strategies that are being adapted by 

these companies to survive and maintain the competitiveness would not be effective in the 

long- run. Because, new challenges that emerge day by day make these existing strategies less 

powerful to remain in business. Therefore, construction companies need to explore and derive 

strategically important and innovative systems and approaches that would guarantee the long­

term competitiveness . 

.. Innovation, quality, efficiency and catering to the clients requirements would be the most 

attractive aspects that would need much attention with regards to the long-term competitiveness 

of construction companies'' (Lemos, Almeida, Betts & Eaton, 2003). Hence, exploring of new 

concepts and philosophies that can improve the existing systems and processes of companies is 

very vital for business success. 

In addition, it has also been found that, business success is also achievable through the 

improvement initiatives and development of intangible assets such as people and reputation in 

addition to other accepted norms. Even the long standing and established organizations need 

constant improvement if they are to survive in this fast changing, fiercely competitive global 

economy. Therefore, concepts or philosophies that focus on innovation, quality improvements, 

customer care and cost efiectiveness need to be recognized in time for business success. 
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Therefore, Value Engineering would be a better concept in construction business. due to the 

fact that its capability in focusing all the above highlighted aspects .. "With the rapid growth of 

competition and shrinking product life cycle, value engineering has become an essential tool 

for attaining the competitive advantage" (Kumar, Singh & Jha 2005). 

Evidence for use of Value Engineering (VE) in Business 

Value Engineering concepts have been widely using by various businesses globally as a very 

effective management tool to achieve business objectives. According to the Society of 

American Value Engineers (SAVE) International, "VE services return a saving of thirty 

percent of the estimated cost for constructing a project or providing a service''. 

In addition. Younker (2003) in his book has identified various US Government departments 

that use VE practices frequently. According to him, the US agencies for Environmental 

Protection, Department of Transportation, Federal Highway Administration. Department of 

Energy, Department of Defence, Bureau of Prison, Corp of Engineers. Navy Facilities 

Engineering and the City and Country Governments are the frequent users who encourage the 

use of VE in their contracts with contractors. 

Male, Kelly, Gronqvist & Graham (2005) has highlighted that "some early adopter countries in 

the field of manufacturing such as Japan and Korea have taken forward a franchised version of 

VE!VM (Value Management) from US methodology, while other countries took up the 

methodology and subsequently blended it into their national markets and cultures". 

The Indian Value Engineering Society (INVEST) consider ''VE as one of the time tested and 

most powerful technique towards cost competitiveness in business". 

In their research report, Cheah & Seng (2005) has highlighted that, ''there is a strong belief that 

future prospects of VE in the Southeast Asian construction industry are positive, even though 

there are a number of impediments still standing in the way''. 
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··vAlVE was introduced to Mainland China later than Taiwan, but the achievements in 

Mainland China are more exceptional than Taiwan. VA/VE had been introduced to Taiwan 30 

years back, and is popularly utilized in the Construction Industry and the Construction 

Engineering of the Government" (Chin-Wen, 2001 ). 

Through, the literature survey, it was found that VE is a well spread concept that gives very 

positive inputs for any kind of business anywhere in the world and the extent of uses however 

are varying from country to country due to many reasons. 

Sri Lankan VE practice 

In 1998, in his research report Karunaseelan has revealed that Value Analysis (VA) has not 

been very popular among the industry due to the reasons such as restricted time, conflict of 

interests and unavailability of cost data. 

After that, in year 2003, Perera, Karunasena & Selvadurai have highlighted that "compared to 

the other countries; the application of Value Management (VM) by the Sri Lankan construction 

companies is relatively new''. Here the term VM covers the whole range of value techniques 

available such as Value Planning (VP), Value Engineering (VE) and Value Analysis (VA). 

In their report, Perera, Karunasena & Selvadurai (2003) have also revealed, that "there was 

very little evidence on application of VM in the construction industry of Sri Lanka". Various 

reasons for such low level of application have also been disclosed. Other than that, number of 

main constraints in application of VM in the construction industry was identified. However, out 

of all constraints that were identified, following two can be taken as the most important for 

better VE practice in the future. 

• Unavailability of standard procedure for VM process in Sri Lanka 

• The absence of active encouragement by the construction industry regulatory body 

of Sri Lanka, that is Institute for Construction Training and Development (ICT AD) 

to practice VM in construction. 
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Comparison of Global and Sri Lankan VE practice 

As discussed above. the concept of VE are being used in number of other countries in various 

industries including the construction industry. Various VE applications in different industries 

are discussed in more detail in Chapter- 2. However, as discussed above. previous researches 

have highlighted that the VE practice of Sri Lanka has not yet matured and as a result, it has not 

been very popular in the construction industry. This comparison therefore reveals the existence 

ofVE practice gap when compared to that of other countries. 

1.2 THE RESEARCH PROBLEM 

The reasons for such low level of VE practice in the Sri Lankan construction industry have 

been revealed by previous researches. Therefore, now it is required to find answer to the 

important question of ''What should be done to establish an effective VE practice among the Sri 

Lankan construction companies for enabling them to improve their various business processes 

and practices to gain the competitive advantage?. 

1.3 RESEARCH OBJECTIVES 

Main objectives of my research are, 

I) To develop a methodology for application of Value Engineering for the Sri Lankan 

construction companies. 

2) To develop a Value Engineering guideline I workbook for the Sri Lankan construction 

compames. 

1.4 SIGNIFICANCE OF THE STUDY 

As elaborated in section 1.1 of this chapter, researchers have found that "absence of active 

encouragement by the construction industry regulatory body of Sri Lanka (ICT AD) to use VM 

in construction" as one of the constraints for proper and effective VE practice in the Sri Lankan 

construction industry. 

However, as a means of overcoming this problem the ICT AD have now recognized the 

importance of including VE concepts into the construction business. As a result. ICT AD has 

revised the Standard Bidding Document [SBD/2 - Major Works/2007] to include, required 
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contractual provisions in contracts. This latest contractual provisions provide the facility of 

proposing effective VE solutions for the projects, components, equipments, systems and 

procedures which may not be the best in terms of functionality, value, cost quality, safety and 

other subjective criteria of the project. Therefore, construction companies need to look at this 

new development as a good opportunity opened for them to gain competitive advantage in the 

market. 

The benefits and improvements that the construction companies can gain by having an efTective 

VE programme could be enormous. The value improvements or less-cost solutions would be 

very attractive to most of the clients who are undecided in the present volatile and uncertain 

economic situation. As a result, construction companies would be able to gain the long-term 

competitive advantage that is essential in the challenging business environment. 

1.5 METHODOLOGY 

For the attainment of the research objectives, following methodologies were selected. 

A detailed literature review was carried out to understand the concept and principles of VE and 

its various applications in difTerent industries and businesses. In addition, various past VE 

applications and potential new areas in construction business were identified. 

An industry survey was carried out to evaluate the level of VE awareness of construction · f 
companies in the country. Awareness in terms of VE concept, various benefits and correct 

methodologies were tested. The intention of this evaluation was to identify the best industry 

inputs for the development of a tailor-made VE methodology and the guideline for the Sri 

Lankan construction companies. 

In addition to that, for developing a tailor-made VE methodology and a guideline I workbook 

for Sri Lankan construction companies, various VE manuals and handbooks were studied and 

analysed in more detail. Proposed workbook would provide a step-by-step approach for a 

correct VE practice for the construction companies. 

6 
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1.6 LIMITATION OF THE RESEARCH 

Initially, it was intended to interview as many as 18 companies representing the three top most 

categories (Ml. M2 & M3) of the country. In addition, the study was limited to only for 

companies, which have been registered under the buildings category to manage the research 

scope within the fixed time frame. 

According to JCTAD contractors' registry, there are seventy-five companies in Ml, M2 & M3 

grades. Therefore, targeted 18 companies were considered as a proper sample for the study. 

However, the number of interviews was limited to twelve companies due to unavoidable 

circumstances such as time restrictions, busy schedules of the targeted company representatives 

and logistic difficulties in arranging interviews. 

Furthermore, rejection or avoiding of discussions by the representatives in higher-grade non­

prominent companies due to unfamiliarity and lack of interest in the subject area was also a 

reason to limit the number of interviews. Four of such companies commented that they do not 

practice VEin their jobs. 

The selection of only the top three categories of companies can be justified by the fact that 

'they are the companies that have the capability of investing on such practice in the country. 

Other than that, it is a known fact that, only these companies possess the required human skills 

that need for aVE practice. 

1.7 RESEARCH FINDINGS 

The related literature and previous research studies have elaborated on the value improvement 

and other benefits that any business can derive from a better VE practice. Improvement in 

quality, communication, efficiency, productivity, standards and specification were found as the 

other important aspect that companies could expect from VE, in addition to the value 

improvement. Furthermore, various potential areas that construction companies can employ VE 

for value improvements, such as internal production lines, maintenance areas, procurement & 

logistics and operational areas were also identified. 

7 
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Various tools and techniques that are used in each phase of the VE methodology and number of 

custom-made formats and matrixes developed by different practitioners were identified. 

The industry survey results also confirmed the facts revealed by previous researchers that. "VE 

practice of Sri Lankan construction companies is in a low level'. In addition. the results also 

show that. big and reputed companies use VE concepts in difficult situations to find solutions 

on ad-hoc basis. However, none of these companies has a well-established VE practice, which 

has a proper VE methodology or guideline. The survey further revealed that. professionals of 

these companies normally determine the methodology that company should adapt in ad-hoc VE 

applications. The risk here is that, such practice and VE methodology would end when that 

particular person left the company. In addition, 62.5% of the responded companies appreciated 

the availability of a proper VE methodology and guideline for them to establish a proper 

practice in the future. 

1.8 ORGANIZATION OF THE REPORT 

Most of the literature as well as previous researchers have emphasized on significant benefits 

that can be achieved through application of VE in business. The focus of this study is to see 

ho\V VE could be eiTectively applied in construction companies. This study primarily analysed 

Yarious VE manuals and guidelines that successfully guide the practice today in other countries. 

The aim of this analysis is to develop a tailor-made VE methodology and a VE guideline I 

workbook for construction companies in the country. 

Chapter 1; of the report has discussed areas such as the significance of VE in business, extent 

ofVE practice in Sri Lankan and other countries, research problem, research objectives and the 

methodology adapted in the study. In addition, the significance of the study and the limitations 

of the research were also discussed. 

Chapter 2; the concept of VE, its expansion around the world, benefits of VE practice for 

construction companies, examples of VE practice in both construction & other industries and 

other potential areas of VE application in construction business were discussed. 

'l 
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Chapter 3; would discuss the methodology adapted for the study in detail. In addition to that, it 

discusses the results of the industry survey carried out for determining the attitudes. awareness 

and knowledge of VE of the people and management of construction companies. Other than 

that. this chapter analysed the survey results, which were meant for the determination of 

requirement of tailor-made VE methodology and a guideline I workbook for construction 

compames. 

Chapter 4; discussed and analysed various generic and custom-made VE job-plans and 

methodologies in the world in relation to their various phases, scope, common activities, tools 

and techniques in determining a tailor-made VE methodology for Sri Lankan construction 

compames. 

The availability of VE methodology itself will not make any sense. unless it is properly 

integrated into the existing business practices of the company. Therefore, Chapter 5; discussed 

ways of integrating VE into existing business by considering it as an 'enterprise change model'. 

Chapter 6; was for the conclusion and recommendation of the research 

Appendix - A, proposed VE guideline I workbook developed for the Sri Lankan construction 

companies for effective and efficient application ofVE in business. 

Appendix- B, Analysis of survey results 

9 
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2.0 HISTORY. EXPANSION AND APPLICATIONS OF VE 

2.1 WHAT IS VALUE ENGINEERING? 

'"Value Engineering (VE) is an organized effort directed at analysing the function of goods and 

services for the purposes of achieving basic functions at the lowest overall cost. consistent with 

achieving essential characteristics" (Younker 2003). 

This is further elaborated in VE handbook of the Institute for Defence Analyses of the United 

States of America as VE; "VE is an organized I systematic approach directed at analyzing the 

function of systems, equipments, facilities, services, and supplies for the purpose of achieving 

their essential functions at the lowest life-cycle cost consistent with required performance, 

reliability, quality and safety''. Also, VE is performed to eliminate or modify elements which 

contribute to the overall project cost without adding any value to the overall project 

performance and quality. 

2.2 INVENTION OF VE CONCEPTS 

During the World War II, shortage in material made manufacturers to look for alternative 

materials and designs, which provided equal or better functional performance without any 

quality compromises. Lawrence D. Miles, an engineer of General Electric (GE) started to look 

for solutions for the materials shortage problems encountered by the GE. As a result, Miles and 

the team focused on functions that a product was meant to perform and experimented with 

alternatives to achieve the same functions without compromising in quality. "Originally, their 

main emphasis was not to reduce the cost, but to improve the value without sacrificing the 

intended function or the purpose''. (Charles & Seng, 2005) 

2.3 IMPORTANCE OF VE CONCEPTS 

By definition and nature, VE is far more than a measure of simply reducing existing cost. VE is 

a tool whose strength lies in the ability to clearly delineate design alternatives and to suggest 

choices based on the necessity and desirability of the function. "In its application, it also 

considers economic means of achieving the functions and also looking at the cost-worth 

relationship that assure growth and prosperity" (WVDOH, 2004). 

10 
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"Value Engineering is a procedure enabling one to exercise underutilized human creative 

potentials to solve problems. This is accomplished through adherence to a sequence of steps 

known as Value Engineering Job Plan" (WVDOR 2004). 

According to Younker (2003) "VE methodology consists of a well-structured job plan 

technique. which helps in providing assessment and evaluation of the product. process, system 

and service". The job plan basically divide specific problem or subject tasks into functions and 

then provide adequate time periods to come up with essential creative works or solutions. This 

job plan helps to establish an effective programme, aiming at the selection of best alternatives 

which gives the highest value to the product, process, system and service. 

The VE methodology has also been strengthened by various other key concepts and techniques, 

further to the well-structured job plan technique. '"The Functional Analysis System Technique 

(FAST) is the other commonly used tool in VE" (Charles & Seng, 2005). It is believed that VE 

could function as an indirect tool to pursue other objectives of the firm and organization as 

well. VE can be used for promoting inter-disciplinary teamwork, nurturing an innovative 

culture within an organization, or even serving as a marketing tool. 

The FAST diagram can also be used as an effective communication tool because it facilitates 

discussions among the VE team members. In addition, forming of VE teams and then 

coordinating such teams become very essential in VE methodology and this creates the 

requirement of having a good leadership. This leadership leads to improve the ability of trust 

building and conflict resolution within the organization. 

"The VE is a function-oriented systematic team approach that can provide more value for a 

program, process. product service, system or technique" (Younker 2003 ). Therefore, "'this 

methodology has the ability to solve problems, reduce cost, increase profits. improve quality, 

expand market share and finally improve the performance to increase customer satisfaction" 

(www.pkcoe.com, 2007). 
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2.4 VARIOUS VE APPLICATIONS IN BUSINESS 

Reference to the Value Standard and Body of Knowledge of SAVE International (2007), value 

methodology where value engineering is a component, can be applied to various areas and 

disciplines of an organization. Accordingly, VE has been recognized as a ·problem solver; in 

many of the processes in numerous businesses and industries. 

Following are the difTerent areas or processes of VE applications as identified by SAVE 

International (2007). 

A). Construction pro.jects - could benefit by identifying improvements in any of its 

various phases such as concept development, preliminary design, final design. procurement 

and construction. 

B). Manufactured products - whether consumer or industrial products, they may be 

studied with a focus on either the design or manufacturing process of that product. A 

product may be the subject of value engineering at any time during the product's life. Value 

engineering can be applied at the onset of the product development to better understand the 

customer's needs. identify the functions necessary to satisfy those needs and then to 

develop the initial concept for value improvement. Throughout the design development, 

value methodology can be used to refine and enhance the concept, based on the latest facts. 

Even after a product has been introduced and is in production process, value engineering 

can still be used to further enhance the product and respond to changing customer 

requirements and economic conditions. 

In addition, VE methodology can be used to either develop new ways to manufacture a 

product or change an existing process. 

q Business systems and processes -these may also be the subject of value engineering. 

Many elements of a business or an organization may be improved through the application 

of a value methodology. This may be from the development of business plans and 

organizational studies in improving existing business processes. 

D). Service organizations - can benefit from the use of value methodologies. In the past 

value methodologies have been used to improve processes and procedures in the medical 

industry (operating rooms, emergency rooms, etc.) and the legal system (police systems). 
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Value Standard and Body of Knowledge of SAVE International (2007) also highlighted that 

value methodology can be used as a quick response study to address a problem or as an integral 

part of an overall organizational effort to stimulate innovation and improve performance. Value 

methodologies may be used to enhance an organization's quality programs. new product 

development activities, manufacturing processes. and architectural and engineering design as 

well. 

2.5 SUCCESS STORIES OF VE APPLICATION IN VARIOUS BUSINESS I 

PROCESSES 

Success stories of value engineering in various types of businesses can be seen the world over. 

Initially it has been more popular in the manufacturing industries, but with the effective results 

of application in other industries the popularity expanded. Following are some of the success 

stories that were extracted from the "Value Engineering Handbook of the Institute of Defense 

Analysis" (2006). 

2.5.1 Examples of VE for Product Development 

1) Battery Elimination On-line Device in US Army 

Expendable, risk-prone and difficult to dispose type of batteries were used in power training 

devices at the National Training Center and the Joint Readiness Training Center in US 

Defense. VE was used to develop the Battery Elimination On-line Device, which provides non­

interrupted power with a life expectancy of 20 years. Elimination of stock and disposal of 

batteries were expected to save $9.8 million over just 3 years; lifetime savings will be 

proportionally higher. 

2) M~.chine Gun Barrel for US Air force 

TheM 134 Mini-gun was an air-cooled, six-barrel Gatling gun capable of firing 3,000 rounds of 

7.62mm ammunition per minute. Originally M 134 barrels have been replaced after each 

100.000 rounds tired and typically still have significant life remaining. VE was used to identify 

an alternative process. A barrel wear/erosion gauge was identified in assessing remaining 

barrcllife safely, accurately and inexpensively. This gauge was expected to extend the life of a 
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barrel past the 1 00,000-round interval and generated an estimated annual acquisition savings of 

$462,000. 

2.5.2 Examples of VE for Product Maintenance 

I) UH-60 Tail Rotor Blades for US Army 

Fifty-seven new UH-60 tail rotor blades were scheduled for purchase to replace units deemed 

irreparable because of trailing edge bond separation. VE was used to initiate action to analyze 

and inspect the units deemed irreparable to determine possibility for repairing. As a result, 

engineers designed a repair tooling and developed technical data in the form of a Maintenance 

Engineering Order, authorizing repair of trailing edge bond separation. All assets classified as 

repairable were then sent to the Defense Logistics Agency for induction on current repair lines. 

Total savings was estimated to be $6 million. 

2.5.3 Example of VE for Process Improvements 

1) Demilitarization 

The US Army had used VE to develop a less expensive means of destroying an estimated 

600,000 tons of captured enemy ammunition in Iraq. As a result, M42/M46/M67 sub munitions 

obtained from munitions in the Resource Recovery and Disposition Account were defused and 

repackaged for use in lieu of Comp C4 blocks to initiate the open detonation of the captured 

enemy ammunition. Savings were estimated to be $2.7 million, not including the additional 

benefit of reducing demilitarization inventory in the continental United States. 

2.5.4 Example of VE for Procurement Improvements 

1) Circuit Card Assembly 

Defence Logistic Agency of US has found that a critical application card assembled with only 

one approved manufacturer appeared to be overpriced. As a result of VE, additional companies 

with the same manufacturing capabilities and a willingness to fabricate the assembly were 

identified. An engineer worked with a new source to compile a technical data package for 
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engineering support activity evaluation. After final approval of the new source. procurement 

costs were reduced by $300.000. 

2.5.5 VE for Internal System Improvements 

I) Electronic File Room 

VE was used to reduce storage costs and to improve the response time on customer requests for 

Defense Finance and Accounting Service (DF AS). The project converted contractual 

documents to indexed electronic images. thereby eliminating the cost of maintaining of a file 

room to store and retrieve documents. It allowed DF AS to vacate a 58.000-square-foot file 

room and reduce the staff from 21 to 2. It also reduced the turnaround time for fulfilling a 

contractual request from 24 hours to nearly instantaneous. Net savings were approximately 

$3.3 million. 

2) Audit Command Language 

OF AS-Columbus had been using a manual examination process for commercial payment 

vouchers for defense agencies, the Army, and the Marine Corps. VE was used to formulate a 

project to automate the process by designing edit scripts that matches the data with other 

systems. ensuring the use of legal and regulatory data elements, and validate ""voucher-to­

system'' information. It was the first time that the off-the-shelf software program (Audit 

Command Language) was adapted to this problem. Net first year savings exceeded $376,000. 

2.6 VEIN CONSTRUCTION BUSINESS 

VE within construction was pioneered by Alphonse Dell' Isola in the 1960s. He focused on the 

same goals as Miles in developing value analysis process for construction. Dell" Isola identifies 

''improving project value" as the main objective of VE. "In addition to improving project 

value. he states that the project team should utilize VE to overcome poor project value and 

quality standards" (Moser 2004). 

Moser has also pointed out that, with the use of VE it is possible to overcome the following 

problems that are common in the construction industry. 
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I) Lack of shared project information - insufficient data on the function of stakeholder 

requirements. This includes building materials and processes. 

2) Lack of ideas, or failure to develop alternative solutions and then making choices 

based on economics and performance. 

3) Temporary circumstances - urgent delivery, design, or schedule circumstances can 

force decisions that while quick. are often incomplete without regard to value. 

4) Honest but wrong beliefs - decisions based on what is believed to be correct rather 

than on facts. 

5) Habits and attitudes - response in doing the same thing, the same way. under the 

same circumstances. 

6) Changes in stakeholder requirements - new requirements may cause costs to increase 

without awareness. 

7) Lack of communication and coordination - issues of communication and coordination 

has been determined to be reasons for unnecessary costs. 

8) Outdated standards and specifications - VE helps to isolate and to focus new 

technologies and standards in areas where high costs with poor value may incur based 

on wrong or legacy information. 

(Moser 2004) 

From the qualitative perspective, VE creates opportunities for construction firms to achieve 

long-term benefits in. 

Cost reduction 

Improvement in communications 

Improvement in procedures 

Waste reduction 

Performance improvement 

Improved efficiency 

Reliability 

Productivity & quality 

Effectiveness & Readiness 

Business capabilities and cycle time and so on. (IDA, 2006) 
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In addition to the above. from a contractor's perspective. following benefits can also be 

achieved through an effective VE practice. 

a) Share the savings by means of making profits that the client may get from a 

successful application of VE. This is normally called Value Engineering Change 

Proposals (VECP) 

b) May increase the work to be performed on the contract due to the savings received 

from VE. 

c) Establish a reputation as a cost-conscious contractor or solution provider. 

d) Obtain usable technology for other projects. 

e) Enhancing the retention and growth of corporate technical expertise through 

advanced technology insertion and thereby creating a positive working environment 

within the organization. 

2.7 POTENTIAL VE APPLICATION AREAS FOR CONSTRUCTION COMPANIES 

To achieve business success and gaining of the benefits discussed, construction companies 

need to establish a proper in-house VE practice. Having established, such a VE practice, these 

companies would be able to look for potential VE application areas in their projects. Value 

Engineering Handbook of the Institute of Defense Analysis (2006) have highlighted that due to 

following reasons VE application in construction business is highly potential, 

Due to advancement of technology, materials and processes, the specifications used 

in the industry might have been already outdated. Therefore, updated contractors 

may have a better chance for going for updated and advance systems, products and 

materials that can attract the consultants and clients in the industry. 

When designers go for ·'old & reliable" components or sub systems in new project 

designs due to very limited time frame, a modern, less expensive and more reliable 

alternatives may have been developed and proven since the original system 

development. When this situation arises, submission of a VECP to incorporate the 

improved items or subsystems can be considered. 
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Diminishing manufacturing sources and material shortages automatically arouse the 

look-out for alternative solutions. 

Typical opportunities for VE projects will be derived from a known problem, a cost 

driver study, or anything that indicates a product or a process improvement would 

motivate the use of VE. 

In the construction industry, the VE approach of a company can vary due to the variation of 

procurement systems used in contracts. For example, companies that involve with 'design & 

build or turn-key' projects can start the VE practice from the design stage and continue up to 

the completion. The companies that only get jobs through competitive bidding would normally 

have the option of value engineering change proposal (VECP) approach during the project 

implementation stage. 

With the effective use of value engineering methodologies, construction compames can 

improve the value of all the internal systems, procedures and processes as well. Such 

improvements would lead to potential cost savings in each of the element and this will help 

them to reduce the total production and operation cost. As a result construction companies 

would be able to gain the competitive advantage in the market. 

"Numerous opportunities are frequently available for VE to offer substantial benefits such as 

eliminating high cost drivers,; improving performance, reliability, or reducibility; or resolving 

executive management interest issues'' (Contractor's Guide to Value Engineering: OHice of 

Defense Systems, 2006) 

Contractor's Guide to Value Engineering: Office of Defense Systems have listed potential 

areas for VE applications in any aspect of a contract or program. General listings of these 

aspects are as follows: 

a} Construction 

b) Design or equipment modifications 

c} Equipment and logistics support 
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d) Facilities and hardware 

e) Manufacturing processes 

f) Materiel handling and transportation 

g) Packaging/packing and preservation 

h) Procurement and re-procurement 

i} Publications, manuals, procedures, and reports 

j) Quality assurance and reliability 

k) Parts obsolescence 

1) Salvage, rejected, or excess material 

m) Site preparation and adaptation 

n) Software (computer) programs and f1ow charts 

o) Software architecture development 

p} Specifications/drawings 

q) Technical and logistics data 

r) Testing, test equipment, and procedures 

s) Tooling 

t) Training 

Adaptation of aVE program by construction companies on above aspects would guarantee the 

improvements of capabilities in the construction companies and finally the industry in the long-

run. 

2.7.1 VE Change Proposals 

During the project implementation stage, construction firms can propose alternative products or 

designs to attain the originally intended functional requirements. In this context, companies can 

constructively challenge the stated needs and recommend alternatives within a lesser cost. With 

these proposals the company can make changes in the contract plans and specifications that 

may reduce the project cost, increase cost effectiveness or significantly improve project quality 

without degrading performance, maintainability, or safety. The prerequisite for this is to have 

the required contractual provision incorporated to the contract. Any proposal submitted under 
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such clauses that reduce the project cost without changing the work substantially which is new 

to the contract documents should be considered as a VECP. 

2.7.2 VE during Production 

Other than the construction out put, VE can be applied for any production processes 

undertaken by the construction companies. There may be various items, building materials or 

components that are manufactured directly by the company. Hence, VE can be easily used for 

value improvements of such productions. "VE has been extensively applied to evaluate and 

improve manufacturing processes, methods, and materials. These include support equipment, 

technical data and facilities as well as the supply, transportation and handling, maintenance and 

training functions'' (IDA, 2006). 

2.7.3 VE for Operation and Support 

VE can be applied to provide a satisfactory operational requirement and sustainment needs in a 

most cost-effective manner during the operation and support (O&S) phase as well. . For this 

purpose, data can be collected and analyzed to determine the root cause of any problem 

encountered. Correct functional analysis gives the result of best corrective actions taken by the 

compames. 

..... 

ln this phase, VE studies will help to make decisions on modifications, upgrades, and future 

increments of the existing systems and machineries etc. "Interoperability or technology 

improvements, parts or manufacturing obsolescence, aging issues, premature failures, changes 

in fuel or lubricants. joint or service commonality, and so on may all indicate the need for 

system upgrade'' (IDA. 2006). The cost involvement for these changes might be justified based 

on the potential savings from operation, maintenance and related other logistic functions. Also 

according to the Value Engineering Handbook of the Institute of Defense Analysis (2006) VE 

can be used to formulate initiatives such as, 

a) Extend item life by applying state-of-the-art designs, materials or processes. 

b) Reduce repair costs by achieving the repair function in a more economical manner. 

c) Reduce packaging costs by improving packaging procedures or materials. 

d) Remanufacture and replace legacy systems. 
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e) Improve reliability and maintainability. 

f) Use commercial processes, technologies, and commercial off-the-shelf items to 

reduce cost and improve reliability. 

g) Replace aging engines and engine parts. 

h) Improve supply-chain response time and reduce logistics footprint using Direct 

Vendor Delivery, Commercial Maintenance Agreements, and Virtual Prime Vendor 

support. 

i) Initiate reliability-centered maintenance and condition-based maintenance to reduce 

preventive maintenance costs without affecting corrective maintenance needs. 

j) Reduce the number of people required to operate and maintain by improving usability 

and maintainability. 

k) Eliminate sole-source procurement. 
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3.0 RESEARCH METHODOLOGY & ANALYSIS OF RESEARCH DATA 

3.1 RESEARCH METHODOLOGY 

For the attainment of the research objectives, following methodologies were selected. 

• A detailed literature review was carried out to understand the concept and principles 

of VE and its various applications in different industries and businesses. In addition, 

various VE application areas and potential new areas in construction business were 

identified. 

• In the aim of developing a tailor-made VE methodology and a guideline I workbook 

for Sri Lankan construction companies, following VE manuals and handbooks were 

studied and analysed in more detail. This proposed workbook vvould provide a step­

by-step approach for a correct VE practice for construction companies. 

Value Standard and Body of Knowledge (2007) of Society of American 

Value Engineers (SAVE International) 

Guidebook for VE Activities- Society of Japanese Value Engineering (1981-

English version) 

Value Engineering handbook (2006), of Institute of Defence Analysis of 

United States of America 

Value Engineering Manual of Instruction (1998) of Utah Department of 

Transportation of United States of America 

Under this study VE phase structure of each methodology, scope, objective and 

expected outcome of each phase of these methodologies were thoroughly analyzed. 

• An industry survey was carried out, 

To evaluate the level of VE awareness of construction companies in the 

country. Awareness in terms of VE concept, various benefits and correct 
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methodologies were tested. The intention of this evaluation vvas to identify 

the best industry inputs for the development of a tailor-made VE 

methodology and the guideline for the Sri Lankan construction companies. 

To measure the desire levels of construction companies for having a proper 

VE methodology and a guideline for better VE practice in the future. The 

purpose of this measure was to justify the significance of this research study. 

To study and analyse of any existing VE methodologies that construction 

companies use in their ad-hoc VE practices. The purpose of this analysis was 

to identify various methods, tools & techniques that these companies are 

using in their VE studies in the aim of incorporating them into the new 

methodology as appropriate. 

For the data collection, construction companies registered under ICT AD grades M 1, 

M2 & M3 of the building category were selected. Department heads and I or senior 

positions of both estimation and construction departments were interviewed along with 

project managers. Companies for the interviews were randomly selected. 

Both semi-structured direct interviews and telephone conversations were carried out for 

the data collection. Interview questions were designed to collect the data and 

information that were expected from the industry survey. The following Value 

Engineering definition of the Institute of Defence Analysis of USA (2006) was referred 

as the basis of the interview questions. 

"VE is an organized I systematic approach directed at analyzing the fimction (~l 

.\ystems, equipmen/s, facilities, services, and supplies for the purpose q/ 

achieving their essential.fimctions at the lowest l(le-cycle cost consistent with 

required perj(mnance, reliability, quality and safety". 

(IDA, 2006) 
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3.2 OVERVIEW OF DATA COLLECTION AND ANALYSIS 

Prnious research findings have revealed that VE practice of the Sri Lankan construction 

companies is relatively low when compared to other countries. Lack of awareness, absence of 

contractual provisions and unavailability of proper VE procedure or methodology has been 

identified as the main reasons for this. However, under this research it was not intended to test 

those research findings by going for bigger sample sizes. 

Main objective of the industry survey was to identify if any ad-hoc VE methodologies or 

procedures that \Vere practiced by these companies in applying VE in their projects. 

Understanding of such industrial practices was considered very useful in developing a good 

methodology and guideline for the Sri Lankan construction companies. 1-lO\vever, during the 

data collection, additional data were also collected to verify the VE awareness of the people & 

the management and their attitude towards VE practice to identify areas that need to be 

considered in designing a tailor-made methodology. 

Number of companies planned for the data collection as discussed in Chapter - 1, was further 

reduced as the survey progressed due to logistic problems in arranging interviews with in the 

fixed time frame. Since the targeted representative were the head of estimations, construction 

units and project managers the task become more difficult. Ultimately, the number of 

companies was reduced to sixteen of them, four companies responded by saying that they do 

not practice value engineering. 

However the validity of the data collected could be guaranteed, because they \vere collected 

from the targeted professionals in these companies who did have a better understanding of the 

things happening in the company as well as in the industry. The quantity surveyors and 

engineers who were used for this purpose were having over ten or more years of experience in 

the industry both locally and internationally. Therefore, even though the sample size was 

relatively small, the perspective and the vision they had on current VE practice of the country 

would still be very valid even to represent the total population. 

The following interpretation of the survey results therefore, can slightly deviate, if the sample 

size becomes bigger and grading representation of the sample varied among Ml, M2 & M3. 
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However. the chances of changing the conclusions of these results analysis could be remote 

and \Vould represent the population as a whole. 

3.3 SELECTION OF DATA ANALYSIS TECHNIQUES 

Due to limited number of samples, advance statistical tools could not be used meaningfully to 

analyze the survey results. Therefore, statistical significance of the data collected was not 

checked, as they fall beyond the objectives of this study. Descriptive statistics such as 

averages, percentages and ratio were utilized to summarize the results. Frequency counts and 

percentages were mainly used to describe the response of construction companies' for various 

aspects that were tested. 

3.4 VE AWARE NESS 

VE awareness of the companies was tested in four key areas. They are. 

i) Past and current VE experience 

As per the data analysis, it was found that only 19% of the responded companies have had 

some previous experience in VE. Out of that percentage, 43% of the responded were belonging 

to the ICT AD M 1 grade. Table- 1 A of the Appendix- B shows the data analysis. 

When. the current practice was concerned, it appears that the companies have just started to 

change. As per Table - 1 B of Appendix - B, about 31% of the responded companies are 

currently using VE at least as an ad-hoc measure to find solutions in difficult situations. Again, 

57% of this responded percentage represents the Ml category. These results reveal that still 

the popularity of using VE remains mainly with the top category of the construction 

compames. 

Howe\ cr. there can be deviations for these percentages when the representative samples 

mcrease. 

ii) VE knowledge ofthe people and management 

Data analysis of Table - 2A & 2B of Appendix - B, reveals that 19% of the professionals and 

13% of management level persons of the responded companies have a better understanding of 

the concepts. The results also shows that 38% of the professionals and 44% of management 

level persons of the responded companies were not familiar with the subject of VE. The 
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professionals who are having the VE knowledge to a certain extent as in the above tables can 

be recognized as the best team to be given training for establishing a better practice in the 

future. 

iii) Various benefits of VE 

VE benefits would be the most interesting area which the top management of a company would 

look at before its implementation. Awareness of a vast range of benefits and improvements that 

VE can produce will impress the management. However, as per the research results only 6% of 

the professionals of the responded companies have a good understanding of the benefits that 

VE can provide. 56% of the professionals and 38% of the management level persons of these 

companies have recognized VE as a cost cutting tool. Table- 4A & Table- 4B of Appendix­

B shows that 38% of the professionals and 63% of the management level persons do not have a 

proper understanding of the benefits and improvements that VE can produce. This 

unfamiliarity of the concept can be considered as the reason for 'unpopularity of the concept in 

the industry'. 

iv) Correct VE methodology I practice 

Use of correct methodology is the key for proper VE practice in a company. Such a correct 

approach would create successful VE results when companies need to achieving their 

objectives. The survey results revealed that, in the selected sample, there is no single company 

with people who are fully aware of correct VE methodology to follow. As per Table - 5 of 

Appendix - B, people of 56% of the responded companies are unaware of the VE 

methodology. However, people of 44% of the responded companies have had the 

understanding to a certain level. With this level of understanding, these companies have been 

successful for few occasions in the past. 

3.5 ATTITUDE ON VE 

Positive attitude of the people and management of companies can produce good results for the 

success of those companies. Similarly, positive attitude on VE would ensure proper VE 

practice vvithin the company, which would guarantee better results at the end. However, as per 

the survey results 36% of the professionals of the responded companies have a positive attitude 
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about the VE. The rest, i.e. 64% of the professionals of these companies do not have a positive 

Jtlitude on VE. Lack of proper understanding of the concept, its methodologies and benefits 

can be recognized as the main reasons for such an attitude among this large number of 

professionals. When the management level is concerned, only 25% of them have a positive 

attitude on VE. while the rest i.e. 75% of the management of the responded companies do not 

haw a positive attitude about VE. This can be highlighted as the most applicable reason for 

low usage of the concept in their business practice in the past and still today. Table~ 3A & 38 

of Appendix~ 8 shows the results analysis. 

Again. professionals and management of the highest grade (Ml) possess a much better attitude 

on VE \vhen compared to the other grades such as M2 & M3. 57% of the total positive 

responses were from the grade Ml as shown in the Table 3A & 38 of Appendix~ B. 

3.6 AVAILABILITY OF VE METHODOLOGY I GUIDELINE 

With the results of this survey finding, the revelations made by previous researchers were re­

contirmed, i.e. ·there is no proper VE methodology in the industry' as of today. As per the 

results of the survey none of the responded companies have knowledge on the ·availability of a 

proper VE methodology and a guideline' for them to refer when applying VE in their business 

practices. Table~ 6 of Appendix~ 8 illustrates the findings of the survey. So, with this result, 

it is clear that the other most important reason for low level of VE practice in the industry is the 

lack of proper methodology and a guideline for companies to refer when required. 

3.7 REQUIREMENT OF A VE METHODOLOGY/ GUIDELINE FOR BETTER 

PRACTICE 

As discussed in above section 3.4, a key problem that the industry, especially the construction 

companies experiencing is the unavailability of a proper methodology and a guideline for them 

to practice. Hence, companies' requirement or desire to have such a methodology and a 

guideline were tested in the survey. As per the survey results, as many as 62.5% of the 

respondents proposed to have a proper VE methodology and a guideline which covers all the 

aspects in real practical applications. 
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As disclosed in the data analysis two companies from M2 category and two companies from 

M:J category have rejected the discussions on VE quoting that they do not practice it and these 

comments were included in the data analysis as negative responses. However, it is very likely 

that even these companies would agree for having a proper document for them to refer in the 

future. Hence, still there is a possibility that, this result, i.e. 62.5% response be increased to 

propose a proper VE methodology and a guideline. Table - 7 of Appendix - B shows the 

research results in more detail. 

This survey results very firmly confirmed validity of the author's intention of developing a VE 

methodology and guideline for Sri Lankan construction companies for motivating them for an 

effectiYe VE practice in the future. 

3.8 INTEGRATION OF VE INTO EXISTING BUSINESS PRACTICE 

Availability of a guideline and a methodology itself will not be sufficient for establishing a 

good VE practice within companies. Therefore, other key concerns needed to be checked 

during the survey. These key areas are discussed in three sections below, 

i) Implementation barriers 

From the survey results it was found that there are key aspects that need to be looked at in 

integrating VE with other business activities. If, they were not addressed in appropriate manner 

and at the correct time there is a possibility that they become barriers for implementation. The 

table below shows the summary of the survey results that were received for the question ''With 

a correct approach, do you believe that you can establish a proper VE practice in your 

company?" 

Response Total 

Will be difficult, but possible with top management involvement 50% 

Possible, but will take some time to people to get familiar 6% 

Not very clear 25% 

Incentives for people would attract people 19% 

Total 100% 
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This results. therefore reveals that 'Involvement and the commitment of the top management" 

is the key for an effective VE practice in construction companies. 50% of the responded 

companies have this opinion and therefore need to put this on a high priority list, if an etTective 

VE practice is expected. 

Incentives for the team that involves with VE, was highlighted by various respondents as 

another positive area to look in order to establish a better VE practice. 19% of the responded 

companies were on this opinion and this clearly reveals that without such an incentive scheme. 

practicing of VE would not be effective in the long run. 

The considerably high percentage, i.e. 25% on 'not very clear' is again mainly due to the 

negative comments made by four companies and this results can vary with correct responses 

from them. Table- 8 of Appendix- B shows the data analysis on this area. 

ii) Unavailability of required resources such as information on various construction materials, 

methods and systems, finance and technology can become barriers in implementing VE in the 

construction companies. The financial capabilities of the companies and technology they use, 

the plant and machineries they possess. are determined by the ICT AD grading system and 

therefore re-testing on these areas considered not important under this survey. However, valid 

information is again a key area in VE practice, because VE study phases requires a lots of 

different information in working out solutions for the selected problem areas. Availability of a 

well-maintained data base which is resourceful with cost data; details on various types of 

materials, components and systems; their properties, advantages and disadvantages; is very 

vital in preparation of VE proposals for seeking approvals from the consultants and the clients. 

However, according to the research findings around 19% of the responded companies have 

been maintaining proper databases for retrieving required data and information. 63% of the 

companies were recorded as not maintaining databases and therefore in a very unfavorable 

position for VE practice. Table - 10 of Appendix - B provide the detail analysis of the data 

collected. 
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3.9 ICTAD RECOGNITION OF VE 

As discussed in Chapter- 1. VE concepts have now been accepted by the ICT AD by inclusion 

of relevant contractual clauses into the bidding documents. Therefore, future prospects in this 

subject area would be very attractive to the companies who are ready to capitalize on this. 

According to the result analysis, 69% of the responded companies have suggested that this 

move would encourage the construction companies to practice active VE in projects in the 

future. The 31% of the companies. who were not very firm of the future prospects of VE trend 

in the industry, are the ones who have comparatively low level of understanding and awareness 

of the concepts. 
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CHAPTER- 4: ANALYSIS OF VE METHODOLOGIES I GUIDELINES 

Following VE manuals, handbooks and guidance were extensively analysed here for 

tailoring a suitable VE methodology and a guideline for the Sri Lankan construction 

industry. 

Value Standard and Body of Knowledge (2007) of Society of American 

Value Engineers (SAVE) 

Guidebook for VE Activities - Society of .Japanese Value Engineering 

(SO.JVE) ( 1981- English version) 

Value Engineering handbook (2006) of Institute of Defence Analysis of 

United States of America (IDA) 

Value Engineering Manual of Instruction of Utah Department of 

Transportation of USA (UDOT) 

4.1 PROJECT SELECTION CRITERIA FOR VE 

The first step of conducting a VE study is the selection of a project, product, system or 

process. For this purpose, criteria such as the type of project_ the budget allocation, the cost, 

complexity and other related aspects would be considered. In order to standardize the 

selection process, the companies can establish a unique set of selection criteria for them to 

follow in applying VE. Various VE study section criteria proposed in the above VE manuals 

and guidelines were analyzed below in more detail. 

4.1.1 Analysis of SAVE International Project Selection Criteria 

The Value Standard of the SAVE is a generic methodology proposed and it does not 

elaborate on the project selection criteria to be used. However, the scope of the ·pre­

workshop activities' of the SAVE can expand to include the requirement of a criteria for 

that matter. 

4.1.2 Analysis of UDOT Project Selection Criteria 

According to the UDOT's Manual oflnstruction: Value Enr.;ineering, projects are selected 

at the UDOT based on the construction cost and its overall complexity. Higher-cost and 

more complicated projects are given higher priority. All projects over US$ 2 million are 

considered for the VE study. 
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It also highlights the ·areas or causes of high cost which may indicate poor values· as the 

potential areas for VE study. Therefore the UDOT list contains the follmving. 

complexity in design: advancement in the state-of-the-art; accelerated design (tight design 

schedule): a component or material that is critical. exotic. hard-to-get, or expensive; overly 

long material haul (e>..cessive borrow. excessive waste); long foundation piles: excessive 

reinforcement cofferdam: de-watering; architectural embellishment; record-seeking design; 

large safety factors; specially designed components that appear to be similar to off-the-shelf 

items: sole-source materials or equipment; highly-skilled or time-consuming labor: items 

with poor service or cost history; items with maintenance and field operation problems; 

project costs that exceed the budget: standard plans in use more than 3 or 4 years: and 

possible solutions or benefits in areas other than cost such as noise. safety. maintainability. 

time, quality, energy usc. reliability, fire protection, standardization, performance. weight, 

aesthetics & simplification .. 

However. there isn't a point system developed to rate the projects. but projects with many 

high-cost indicators are given higher priority than those with only a few numbers. 

When extensive analyzes of the above is performed, it appears that the UDOT have a very 

sophisticated set of criteria for selection which is acceptable for a company or department 

that has a well established VE practice. 

4.1.3 Analysis of SOJVE Project Selection Criteria 

The Guidebook for VE activities: A Basic VE Manual - of Society of Japanese Value 

Engineering have identified list of items that need consideration in selecting projects for VE 

studies. As per this manual 'the nature of the product will greatly intluence the results 

achieved. Unless a product with a significant high cost or a product with a low value is 

chosen, the efforts expended will not reap their just rewards'. It is generally recommended 

to select a product with a low value or high cost. It suggests reference to the following 

aspects as in Table 4.1, when selecting a project for VE study. 

When compared with the UDOT criteria this (SOJVE) is much more advantages to be used 

in the Sri Lankan context if it is required to have a set of criteria for selection. 
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Table- 4.1, SOJVE- project selection criteria 

Sales A~ects I 
A product for which there is a customer demand for VE 
A product whose sales the company desires to expand 
A product that has attracted too many customer complaints 

Manufacturing Aspects I 
A product with a high manufacturing cost 
A product with a high deficiency rate 

Ease of application aspects__ J 
A product about which information can be easily gathered 
A product to that lends itself naturally to application ofVE 

(Summarized from Guidebook for VE Activities- Society of Japanese Value Engineering) 

4.1.4 Analysis of IDA Project Selection Criteria 

As per the IDA. "any profitable endeavor, in a successful project is based on an adequate 

return on the investment and almost any activity is a possible VE opp01iunity. Therefore, 

selecting VE projects should be based on the potential yield from the time. talent, and cost 

that will be invested". Hence, the IDA emphasized that 'typical opportunities for VE 

projects will be derived from a known problem, or a cost driver study. or anything 

indicating that a product or a process should be improved'. It also highlights that in the early 

stages of VE application within an organization, sophisticated project selection criteria are 

not usually needed. 

4.1.5 Proposed Selection Criteria for Construction Companies 

By the above analysis it is clear that a company can go for very sophisticated selection 

criteria if it is really required. Also any aspect can be made an element of the criteria. 

However in the Sri Lankan context ofVE practice, it will not be very sensible to go for such 

a sophisticated system in this very early stage of adaptation. Therefore. the author is in view 

that it is very sensible to go with the facts that were emphasized by the IDA '"typically 

33 

''I• 



opportunities for VE projects will be derived from a known problem, a cost driver study, or 

anything indicating that a product or a process should be improved". 

However, a set of sensible factors could be looked at in determining the VE study for 

project selection when the VE team needs guidance. Table 4.2 proposes some of such 

factors that can be looked at when the guidance is needed for the determination in project 

selection. 

Table- .+.2- Proposed VE stud: selection criteria Cor Sri Lankan construction companies (J\ uthor) 

Where to Apply 
Selection Criteria Internal Internal Internal 

ProJect Product 
Systems Procedures Processes 

Htgh cost ' j : 

Restricted budget allocation -_: 

Htgh maintenance cost ; 
f-

High manufactunng cost (f) 

0 Htgh elemental cost u 
.. ; 

Expenstve matenals I 

Htgh labour and management cost ; . 

Complex destgn j 

>- MaJor changes or modifications j 

f:::: Selection of complex or 'hard to qet' materials j 
X Multiple constructton phases w 
__j High-tech components/systems J j ·: 
()_ 

Non-standard items ::::;;; 
0 Sole-source matenals I components 'i' 

u Accelerated development proqram .I 

Too many customer complains j 
f-

Product whose sales the company need to expand (core business) ) ! u 
<( Hiqher market competition j I 
()_ 

Expensive I extenstve environmental or geotechnical requirements ' ::::;;; I 

4.2 VE .JOB PLAN 

According to the SAVE International (2007) "'The value methodology is a structured, 

disciplined procedure aimed at improving value. This procedure is called the 'Job Plan'. 

The job plan out! ines sequential phases that are to be followed which support team synergy 

within a structured process, as opposed to a collection of individual opinions". 

The activities carried out in each phase of the job plan will stimulate the VE team to identify 

and then to develop various ideas into potential alternatives to the original concepts or 

designs. In doing that the most important thing is to 'identify and understand the primary 
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and secondary function of the product. project system or procedure· by the VE team and 

the stakeholders. 

For the accomplishment of the VE study goals. the primary functions must be maintained. 

Then. the secondary functions need to be analyzed and evaluated with regards to their 

contribution towards the overall objectives. For the identification and evaluation of the 

functionality of each selected unit. 'functional analysis or functional analysis system 

techniques (fAST)' need to be carried out. ''By making functional explicit. organizations 

can manage innovation to provide a sustainable competitive advantage that leads to 

success'' (SAVE. 2007). 

VE job plan I methodologies of various VE manuals and guidelines are analyzed in sub 

sections below. 

4.2.1 Analysis of SAVE VE Job Plan 

Figure - 4.1 illustrates the generic job plan process and the flow proposed by the SAVE 

International. Each of the phases in this job plan must be performed in a sequence because 

each phase provides inputs, information and the basic understanding required for the 

successful execution of the next phase. Also each ofthe previous phases can be reviewed, as 

the VE team becomes more knowledgeable and familiar about the project. 

Figure- 4.2 illustrates ·sAVE Value Management Job Plan' with more details on scope and 

activates in each phase (Clark 1999). 

According to this job plan. during the ·pre-study stage' all the preparatory work for the VE 

study need to be done by the VE leader or the manager responsible. In most of the other 

tailor-made VE job plans this stage has been identified as ·orientation phase·. The next 

1m~jor phase after the ·pre study stage' is 'work-shop stage'. The work-shop stage consists 

of all the VE phases such as information, function analysis, creative. evaluation, 

development and presentation. The final part of the study is 'post work-shop stage· and it 

consists of' implementation phase· of the VE proposals. 

The sequence starts with the ·Information phase' in which the team will review and define 

the current condition of the project and identify the goals of the VE study. 
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In the ·functional analysis phase· the team defines the project functions using a two-word 

·active verb and measurable noun' context. In here the team reviews and analysis these 

functions to determine which need improvement. elimination. or creation to meet the 

project's goals. In the ·creative phase· the team employs creative techniques to identify 

other ways to perform the project's function. 

In the next phase, which is the 'evaluation phase' the team follows a structured evaluation 

process to select those ideas that offer the potential value improvement while delivering the 

project's functions. The "development phase' is for the team to develop the selected ideas 

into alternatives with a sufficient level of back-up documentation to allow decision makers 

to determine implementation. The last phase which is the presentation is for the team leader 

to develop a report and present the alternatives developed by the team. 

Pre Study 
Activities 

Stage - 1 - Pre workshop I study 

----------------------------------------------------------------------------------
Stage- 2- Workshop I study (Value Job Plan) 

NO 

Results 
OK 7 

YES 

----------------o------------------------·------------------------------------------------

Results 
OK? NO 

: Implementation: 
YES Phase '------~ 

Value Study Process Flow Dragram (SAVE lnternatronal} 

Stage - 3 - Post Workshop I study 

Follow up Act1v1tles 
· Addrt;o-nal 

Act1v1ties 

(Source: Value Standard and 13ody or Kno\\'ledgc (2007) of Society or American Value Engineers 

figure- 4.1 SAVE International Generic VE Job Plan 
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SAVE Value Management Job Plan 

Pre Study 
User I Customer Attitudes 

Complete Data File 
Evaluation Factors 

Study Scope 
Data Models 

Value Study 

Information Phase 
Complete Data Package 

Finalize Scope 

Function Analysis Phase 
Identify Functions 
Classify Functions 
Function Models 

Establish Function Worth 
Cost Functions 

Establish Value Index 
Select Function for Study 

Creative Phase 
Create Quality of Ideas by Function 

Evaluation Phase 
Rank and Rate Alternative Ideas 
Select Ideas for Development 

Development Phase 
Benefit Analysis 

Technical Data Package 
Implementation Plan 

Final Proposals 

Presentation Phase 
Oral Presentation 

Written Report 
Obtain Commitment for Implementation 

Post Study 
Complete Changes 
Implement Changes 

Monitor Status 

(Source: Value Lngincering for Small Transrortation Projects- Thesis by Clark .I.A. ( 1999) 

Figure- 4.2, SAVE Value Management Job Plan with details 
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4.2.2 Analysis of SOJVE YE Job Plan 

Figure- 4.3 illustrates the VE job plan structure proposed by the SOJVE. The first step of 

this job plan is the 'product selection' and there is no clear stage for a 'pre-study stage' as in 

the SAVE job plan. However, 'determining of the VE policy and determination of who does 

the VE' still needs to be done before the first step. The other significant difference in this 

job plan is that. a ·testing & validation step' has come in between 'development & 

implementation steps' which is not available in the SAVE job plan. 

When this job plan is compared with the SAVE job plan. it was found that SAVE job plan 

is more comprehensive than the SOJVE. Introduction of the activity 'test and validate' in 

between activities ·refine and develop VECP' is not very clear, it appears that, it is required 

to 'test and validate' the refined ideas before going to the development process as a VECP. 

The purpose of this would be to rank the refined ideas for further development as a VECP. 

product selection information gathering functional analysis 

develop VECP testing & validation proposal & implementation 

VE Job Plan ( Society of Japanese Value Engineering) 

(Source: Guidebook for VE Activities- Socict) of Japanese Value Engineering) 

Figure- 4.3, VE Job Plan- Society of Japanese Value Engineering 
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4.2.3 Analysis of IDA VE .Job Plan 

Figure- 4.4 illustrates the tailor-made VE job plan proposed by the IDA for its VE studies. In 

this job plan, there are eight sequential phases which are very similar to that of SAVE. This 

similarity in phasing of the job plan suggests that, the IDA's tailor-made job plan has been 

adapted from the SAVE job plan. The only difference in the IDA job plan when compared with 

SAVE job plan is the absence of three clear stages in it. 

Value Engineering Handbook of Institute of Defense Analyses describes the VE methodology 

used. This structure of the job plan has been adapted from the value methodology standard of 

the SAVE International. 

The Orientation Phase is conducted to prepare for the value analysis. This phase \vould last for 

several weeks and would also lay the foundation for an efficient and productive VE study by 

refining the problem, collecting required data and organizing for the efforts to follow. 

The real value study commences in phase two and runs through to phase seven of the job plan. 

These phases are typically performed in a workshop setting involving all stakeholders. 

Systematic following of the methodologies within these phases leads to recommendations for 

improving the existing situation and thereby increasing value for each item involved. The value 

study ends with a presentation of recommendations for improvement to the decision-maker. 

The Implementation phase occurs after the value study is over and decisions have been made. 

The purpose of this phase is to monitor the approval process and implementation of the action 

plan. Project approval is normally not given solely on the basis of the brief presentation that 

occurs at the conclusion of the workshop. Approval will usually be obtained after the 

completion of follow-up actions such as providing more data and meeting with others. 

Therefore, implementation itself begins only after the final approval is granted. 

4.2.4 Analysis of UDOT VE Job Plan 

Figure - 4.5, illustrate VE job plan structure of the UDOT. The investigation, speculation, 

evaluation, development, and presentation phases make up to be what is generally termed the 

VE study. In this job plan there is no separate orientation phase or a pre-study stage for VE 

study preparation as in the SAVE and the IDA job plans. Those activities need to be carried out 

in the selection phase. However, during the investigation phase, the VE team collects project 
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information, detcrm ines the functions and their cost, worth and value, and analyzes the project 

for potential areas of savings. 

The functional analysis consists of defining and classifying functions and their relationships, 

identifying high-cost functions, and identifying areas of poor value. The team also considers 

life cycle costs in their choice of elements for further study. When analyzed, it was found that 

the scope of this phase is equal to that of the two phases in both the SAVE and the IDA job 

plans making the workload very much for the VE team. Therefore, in developing a tailor-made 

methodology, the avoidance of very broad scopes would help the VE team to develop a 

manageable work load in each phase. 

Value Engineering Job Plan Phases 

I Selection I 

,l I I Investigation 

I Speculation I VE 

I 
Team 

I Evaluation 
VE Job 

Study 

I Plan ~ I Development 

I Presentation I 

-

I Implementation I 

I Audit I 

(Source: Value Engineering Manual of Instruction of Utah Department of Transportation of lJSi\) 

Figure- 4.5, VE Job Plan of UDOT 

The speculation phase consists of selecting creative techniques and conducting creative 

sessions to generate more alternatives. In the evaluation phase, the team screens and evaluates 

these alternatives. Also, criteria and objectives would be developed, and the alternatives would 

be weighted and ranked to make it ready for the next phase. 
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Only the best alternatives continue on to the development phase, where they are developed into 

detailed design ideas. The VE team collects data to assess the technical and economic 

feasibility of the alternatives. and then implementation plans would be developed. 

Finally, the selected alternatives would be presented to the decision-makers in a written 

proposal and oral presentation for seeking the approval for implementation. Then comes the 

implementation and auditing phases to make sure better implementation and to analysis the 

return achieved respectively. 

4.3 ANALYSIS OF PHASES OF VARIOUS VE METHODOLOGIES 

Under section 4.2 above, basic feature of various known VE job plans were briefly discussed. 

The differences in VE phasing were observed. Now it is required to identify and analyze the 

scope and activities in each phase of VE study in various methodologies in order to determine 

the scope and activities for the proposed methodology for the construction companies. The 

same scope of these VE methodologies would not be fitting to the construction business 

without any change. Hence to develop a customized methodology, each phase of these various 

methodologies need to be analyzed in detail. 

It is seen that the scope, common activates, expected out come and fundamental questions 

raised in each phase are not the same in each of above selected VE methodologies and these 

differences are discussed in following sub-sections. 

4.3.1 Pre-Study Preparation Phase 

The key features of the first phase or stage of the various VE methodologies are compared 

below. The Table- 4.3 gives the summary of complete scope for 'pre-study preparation stage' 

of the SAVE, VE methodology. According to the SAVE, preparation for VE study need not to 

be a team effort and it can be done by the VE leader before appointing aVE team. 

The answer to the ·fundamental question' is all about scope of work in this stage as determined 

by the SAVE. In other methodologies, these specified activities are falling to the ·orientation 

phase or selection phase· ofthe VE study. 

As per Figure - 4.3 above. the determination of ·who does the VE'; that is selecting the VE 

leackr and 'determination of a VE policy' are the very first steps in the SOJVE methodology. 
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In this methodology there is no ·pre-study preparation stage· as in the SAVE methodology. 

The main six VE study steps starts after the above two steps. Key activities. purpose of the 

steps and the expected outcome were not clearly defined. However. it appears that, these two 

steps basically cover a scope similar to the pre-study stage of the SAVE methodology. 

Table- 4.3. SAVE Pre- Workshop Stage 

Purpose !Plan and organize the Value Study 
Fundamental Question r What has to be done to prepare f'or a Val uc Study? 

Common Acti\'itics 
Obtain senior managen1cnt concurrence and support of the job plan, roles, and 
responsibilities 
Develop the scope and objecti\ es tor the Value Stud; 
Obtam pro_1ect data and tnf(n-nlation 

Obtain key docun1ents such as scope or,,nrk dcfil1ltion. dra\\'ings_ 

specifications, reports. and est1111atc 

ldcntd~ and pnorituc strategic issues of concern 
Determine the scope and objectives of the stud) 
De' elop the study 'chedu\c 
Undertake competitive benchmarking analvses 
ldentil\' Value Team members 
Obtain commitn1ent fro1n the selected temn n1cn1bcrs to achie,·e the project 
objectives 
Re' ie\\' the project costs 
Gather appropriate cust01ncr/user inforn1ation about the project 
lfappropriate. invite suppliers. customers, or stakeholders to participate in the 
Value Stud; 
Dt~tribute infonnal!on to tea1n Jnctnbers lOr revie\\ 
Dc\·elop informational models and diagrams about the project 
Determine the study dates. trmes. location and other logical needs 

Clearly define, \Vith senior n1anagcn1cnt, the requiren1cnts tl1r a successful 

Value Stuch results 

Pre- Workshop Stage 

Tools Typical Outcome 

Ckar understanding of 
what senior n1anagen1cnt 
needs to address. \\'hat the 

strategic priorities arc. and 
ho\\ inlJ1rO\ cn1cnt \viii 

increase organizational 
\alue 

(Summarized lorm- Value Standard and Bod) ofKnm,\cdge (2007) of Society of American Value Engrneers) 

The summary of full scope of the 'orientation phase· of the IDA methodology is shown in the 

Table- 4.4 and it clearly identifies the activities needed to perform in this phase with regards 

to the customary requirement of the department. Eight steps of this phase t~1cilitates the 

organization of activates within the phase. 

Table- 4.4, IDA Orientation Phase 

ORIENT A TION PHASE 
1 __ l9cntify the Specific Issues To Be ,&.ddressed 

--- --------

2 i\ssr.:ss the Potential Gains for Resolving Each of These Issues 

3 Prioritize the Issues 

4 Drart a Scopr.: and Objccti\e for the Value Study 

5 Establish Evaluation Factors 

6 Determine Team Composition 

7 Collect Data 

8 Prepare Logistical!) for the Value Stud) 

'>ummarized form Value Lnginccring handbook (2006 J of Institute of Defence Anal) sis of US/\ 
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With the UDOT, the first phase is once again the ·selection phase' as with the SOJVE. and it 

basically covers the preparatory works for the VE study. Table - 4.5 & Table - 4.6 clearly 

indicate the main functions. techniques that are included in this phase. 

Table 4.5. UDOT- VE Job Plan- Detail-! 

VE Job Study Plan 

Phase Objective Key Questions 

Selection Select What is to be Studied? 
Project Who is Best Able to Study the Problem? 

What must be Known to Start? 

Investigation Investigate What is the Project? 
Project What is the Problem? 

Analyze Function What is the Cost? 
and Cost What is now Accomplished? 

What is the Basic Function Worth? 
What are the Secondary Functions Worth? 

What are the High Cost Areas? 
Can Any Function be Eliminated? 

Speculation Speculate on What Else will Perform the Function? 
(Creative) Alternatives Where Else may the Function be Performed? 

How Else may the Function be Performed? 

Evaluation Evaluate How Might Each Idea Work? 
(Judgment) Alternatives What Might be the Cost? 

Will Each Idea Perform the Basic Function? 

Development Develop How will the new Idea Work? 
Alternatives How Can Disadvantages be Overcome? 

What will be the Total Cost? 
Why is the New Way Better? 

Will it Meet the Requirements? 
What are the Life Cycle Costs? 

Presentation Present Who Must be Sold? 
Alternative How Should the Idea be Presented? 

What was the Problem? 
What is the New Way? 
What are the Benefits? 
What are the Savings? 

What is needed to Implement Proposal? 

lmolementation Implement Who is to Implement the Change 
Alternative How Will Plans/Contract be Changed? 

Is There Money for the Change? 

Audit Audit Did the New Idea Work? 
Results How Much did it Cost? 

How Much Money Was Saved? 
Did the Change Meet Expectations? 

Who is to Receive Recognition? 

I 

- - ~--~-

(Source: Value Engineering Manual of Instruction of Utah Department of Transportation of USJ\) 
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Table 4.6. UDOT- detail VE Job Plan- Detail- 2 

VE Job Study Plan 

Phase Techniques Tasks 
Selection Solicit Project Ideas Speculate on Sources of Projects 

Identify High Cost/Low Value Develop Plan to Identify Project 

I 
Areas Analyze Projects for Applying VE 

Plan the Project Evaluate Projects for Potential 
Obtain Authorization to Proceed Present ProJect to Management 

Allocate Resources Select Projects for VE Study 
Implement Study Plan 

Investigation Get Information From Best Speculate on Sources of Project Data 
Sources Dev. Plan to Gather Project Data 

Get all Facts and Available Costs Implement Data Search Plan 
Work with Specifics Investigate the Project Audit Data 
Identify the Function Speculate on Functions Performed 

Challenge Everything Analyze Cost 
Evaluate by Comparison Analyze Functions 

Put $ on Specs and Requirements Evaluate Function Cost/Worth 
Put$ on Key Tolerances & Evaluate Project Potential 

Finishes Select Specific Study Areas 
Put $ on Key Standards 

~peculation List Everything, be imaginative Select Techniques to be Used 
(Creative) Use Creative Techniques Speculate Alternatives 

Defer Judgment, don't criticize Select the Best Alternatives 
Be Courageous 

Evaluation Weigh Alternatives Speculate on Evaluation Criteria 
(Judgment) Choose Evaluation Criteria Evaluate Alternatives ''II 

Refine Ideas Select the Best Alternatives 
Put $ on Each Main Idea 
Evaluate by Comparison 

Development Use Search Techniques Speculate on Information Needed 
Get Information for Best Sources, Speculate on Information Sources 

Specialists & Suppliers Develop a Plan of Investigation 
Consider Specialty Materials, Develop Selected Alternatives 

Products & Processes Select Preferred Alternative 
Consider Standards Develop Implementation Plan 
Use New Information Audit Data 

Compile all Costs -Work with 
Specifics 

Gather Convincing Facts 
Presentation Make Recommendations Develop a Written Proposal 

Use Selling Techniques Speculate on Possible Roadblocks to 
Be Factual Acceptance 

Be Brief Present Recommended Alternative 
Give Credit 

Provide an Implementation Plan 

Implementation Translate Plan Into Action Develop Change Documents 
Overcome Problems, Expedite Implement Approved Alternative 

Action Evaluate Process 
Monitor Project 

Audit Verify Accomplishments Audit Results of Implementation 
Make Awards Evaluate Project Results 

Report to Management Present Project Results 
Present Awards 

----- ----

(Soutn:: Value Engineering Manual or Instruction or Utah Department of Transportation or USA) 
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4.3.2 Proposed Pre-Study Preparation Phase for Construction Companies 

For the proposed VE methodology, having a ·pre-study' stage as in the SAVE would be more 

appropriate than having a separate phase. Because, it is really in this pre-study stage that 

everything need to be initiated and organized. According to the industry survey results, as 

discussed in Chapter- 3. most of Sri Lankan construction companies do not have a proper and 

strong VE study procedure in place. Therefore, VE initiator will have more responsibility in 

planning VE study practices vvithin the company. Having a separate 'pre-study stage' will 

therefore allow the VE initiator, or the leader to carry out all preparatory work for the YE 

study. Figure - 4.6 illustrates the basic scope suggested for the 'pre-study stage' of the 

proposed YE methodology. 

As discussed above VE project selection activities should also be carried out during this 

proposed 'pre-study stage·. 

4.3.3 Information Phase 

The scope of this phase as proposed by the SAVE methodology is shown in the Table- 4.7. As 

per this table the main purpose of this phase is to understand the current state of the issue or the 

project and its constraints that can make influences in decision making. The activities proposed 

for this phase make sure the collection of all data and information required for the VE study 

progress. 

Table- 4.7, SA YE Information Phase 

Information Phase 

Purpose 
Understand the current state of the project and constraints that influenced project 

decisions. 

Fundamental Question I What is really going on in the tactical and operational contexts'-' 

Common Activities Tools 
Obtatn proJeCt data and information and key documents such as scope of\\'ork Qualit1 Function 

dcftntllt•n. dra\\ings. specifications. reports. detailed project cost Information. Deployment, Voice o1 
qual ttl' data. marketing int(mnatton. process tlm1 charts. etc. Customer 

Typical Outcome 

ldcnttl\ and pnoritizc strategic issues of concern. Further detlne the scope and SWOT (Strengths. IThts phase brings all team 
~lhJcctt\ cs (management expectations) of the study 

f--oe 
ream presents the llrigmal aml/or present desJgn/product/proccss 

CllllCCph 

Per!'nnn cdmpctitJ\C bcnchmarkmg anal~s1s 

Vv' eaknesscs, 

Opportunittcs and 
members to a cnmmon, 

haste lc1 el "r 
Threats). ProJect ~understandtn~ of the 
Charter __ ~--- project mc!udmg tacticaL 

Genchmarking. Tear operational. and spectllcs 
Do\\'n 1\nalysJs, 

l'areto Analysis. 
of the subject The 
functional undcrstandtng 

. . . Destcn tor Asscmblv establishes the base case 
, Dctcrmme .the study schedule; dates. tnnes. location and other logtsttcal needs f ~ · .. .---::--- ----.--,- ------ _ - ------· ----- --- - ----- to tdcntilv and benchmark 

D1str~bute mlormat1on about the pro1ect lor team member rev1cw · 
Understand proJect scope. schedule.' budget. costs. nsk. tssues. non-monetarv alternattvcs and 
pcr!'(_)rmcmce · - m1smatchcs and set the 

C\lllftrm the most current proJect concept _____ _ agenda for llltlO\ atJon. 
--------~·-

ldcntil\ htgh-le1cl pro_1ect functions 
V1s1t s1tc or t~lCil1ty 
Cunfmn success parameters 

(SummanLcd form- Value Standard anJ Body ofKno\\lcdgc (2007) ofSocietv of American Value Engineers) 
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In the SOJVE methodology this phase has been named as ·gathering of infonnation·. Unlike in 

SAVE methodology. selection of product for VE has been delayed to this stage. in this 

methodology. Other than that. analyses of functions of the selected products have also been 

included into this phase making the scope more difficult to manage. 

Establishing ground rules. finalizing of issues and related facts and refinement of the study 

scope of the IDA methodology. make a firm foundation for the study. Activities shown in 

Table - 4.8. appear to be more appropriate to this phase even than those of the SAVE 

methodology. 

Table- 4.8. IDA Information Phase 

INFORMATION PHASE 
I Establish Work_g1o~ulesof the Roa_d_. ---------
--

2 Finalize the Problem and the Associated Facts 

3 Refine the Scope 
Summarized form Value Engineering handbook (2006) of Institute of Defence Analysis of USA 

In the UDOT methodology there is no separate phase for information collection, hence the 

required data and information with regard to the issue or project should be included in the first 

phase. that is the 'selection phase'. However, having a separate phase for information 

collection as in the SAVE methodology would facilitate the management aspects of the study 

process. Table - 4.5 & Table - 4.6 clearly indicate the main functional, techniques that are 

included in this phase. 

4.3.4 Proposed Information Phase for Construction Companies 

The scope of work for this phase as proposed by the various methodologies seems to be very 

comprehensive and adequate for companies or entities that have an established set-up for VE 

studies with knowledgeable and capable people around. 

But. in the context of Sri Lankan construction industry. even higher grade companies have 

faced the problem of finding the resources persons with the required caliber. In addition, the 

collection of the required data and information with regard to previously completed projects. 

systems or product developed. innovations created, lessons learned and results achieved is not 

a easy task due to the non-availability of duly maintained data bases. The survey results 
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discussed in Chapter -3 shows that only few companies are maintaining proper databases for 

storing of critical data and information. 

Therefore. having a separate information phase as in the SAVE and the IDA methodology 

would be more appropriate for construction companies to make sure that the required data and 

information are collected effectively. Also. having a detined scope for the phase wi\\ facilitate 

the management of activities of the phase. Proposed scope for this phase for construction 

companies are shm\n in the Figure- 4.6. 

4.3.5 Functional Analysis Phase 

This is the key area of the VE study. A product is analyzed to determ inc what functions it 

possesses and what functions are required of it. If the product is found to have functions that 

are not required by the user. these may be designated as ·unnecessary functions' and the 

product may be considered as over-designed. "The most important thing here is to identify a 

function so as not to limit the ways in which it can be performed" (UDOT). 

Table- 4.9. illustrate the key activities proposed for this phase by the SAVE methodology. 

Following of these activities provide a more comprehensive understanding of the product by 

focusing on what the project does or must do rather than what it is. The VE team is to identify 

value-mismatched functions on which to focus in order to improve its value. Identification and 

classification of project functions and development of functional models can be identified as 

the key aspects in this phase in SAVE. Also. it strongly encourages team effort towards these 

activities. 

Table- 4.9. SAVE Function Analysis Phase 

Function Analysis Phase 

Purpose 
Understand the project fi·om a functional perspective; what must the project do. rather 
than how the project is currently conceived. 

Fundamental Question \Vhat are the functions and how arc they related? 

Common Activities 

ldcntif) the project functions (temn fon11at strongly encouraged) 

c·a:.::.it~· project functions 
De' dop function n1odcls 
Dimension the Jnodcl \\·ith cost drivers. perforn1ance attributes and user 
attitudes to select\ alue Inisinatched functions. to focus the crcati\ ity phase 

Estin1ate \\Orth of functions to select value-n1istnatched f"unctions on \Vhich 
to t"ocus the creath·it) phase. 

Tools 
Randon1 Function 
Identification 
Function Analysis 
Systcn1 Technique 
Cost to Function 
Analysis 

(Function Mntri-....:). 
Failure Measurcn1cnt 
Error Analysis 
(FI\.1E/\). Perfonn~mce 

to Function Anal;. sis. 
Relate Customer 
!\.ttitudcs to Functions 

Typical Outcome 

This plwse focuses the 
tcan1 on Yalidating that 
the project satisfies the 
need and objccti" es of the 
customer. It pro\ ides. a 
Jllore con1prehensi\"C 
uncler~tanding of the 
project b) flJcusing on 

''hat the project docs or 
must do rather them what 
it is. The tean1 identifies 
\ ~due~Inisnlatchcd 

V_a.luc_lndex ~f~.l!lcti~JllS) on \vhi_ch to 
(tunctton focus tn order to tnlp 1·o, e 

cost/function \\Orth) the project. 

(Sumtnarized fonn- Value Standard and Body of Kno\vlcdge (:2007) of Society of An1erican Value Engineers) 
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In the SOJVE methodology, there is a separate phase for functional analysis as well. Definition 

of functions, development of functional diagram, and elimination of ineffective functions and 

evaluation of these functions has been identified as the key function of this phase. The scope 

proposed for this phase is very much similar to that of other methodologies discussed. 

The six steps ofthe IDA function analysis phase provide a better structure for carrying out key 

activities of this phase. Therefore, in developing a methodology for construction companies the 

structure of this methodology would be more suitable to consider as the basis. Table- 4.10 

illustrates the overall scope of this phase. 

Table- 4.1 0, IDA Function Analysis Phase 

FUNCTION ANALYSIS PHASE 
1 Determine the Functions 
2 Classil~· the functions 

3 Dc\'elop Function Relationships 

4 _E:stimate the Cos~_of l'crlorming EachFunction . 
·----. --------

5 Determine the Best Oppo~tunities for ~nprmemen_t __ ··----
--. ··------

6 Retinc Stud; Scope 
Summarized form Value Engineering handbook (2006) of Institute of Defence Analysis of USA 

In the UDOT methodology, Table- 4.5 & Table- 4.6, the functional analysis is falling into 

the investigation phase. Selection of the product or project for VE study and related task is the 

other key area in this phase of the methodology. Accordingly, the scope assigned for the 

investigation has become comparatively high in the UDOT methodology. 

4.3.6 Proposed Functional Analysis Phase for Construction Companies 

As discussed above the structure of the functional analysis phase of IDA methodology would 

be more appropriate for construction companies of the country. This is because it fully details 

the process of carrying out the functional analysis. The tools and techniques proposed in SAVE 

and U DOT methodology \Votlld enhance the effectiveness of the phase. Figure - 4.6 illustrates 

the key aspects proposed for this phase of the new methodology. 

4.3.7 Creative Phase 

The purpose of this phase is to develop a large number of ideas of alternative ways to perform 

functions of the original product selected for study. Proposal of conducting ·creative warm-up 

exercises' and 'employing of group idea stimulation techniques' make the SAVE methodology 
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superior in this phase when compared with other methodologies. The Table - 4.1 I illustrates 

the common activities proposed for this phase. 

Table- 4.11, SAVE Creative Phase 

Creative Phase 
Purpose I Cienerate a quantity of ideas related to other ways to perform functions 

Fundamental Question / Ho\\ else may the functions be perlormcd'l 

Common Acti\ ities Tools lyrical Outcome 
Conduct creative warm-up exercises Creativity ··Ground The team clev clops a 
Establish rules that protect the creative environment being developed Rules .. broad arra: () r ideas that 
Emplo) group idea stimulation techniques Brainstorming. provide a 11ide variety of 
Generate alternate ideas that may impr01 e value. Cordon Technique. possible alternative vmys 

Nominal Group to perl(xm the l[mctions) 
Technique. TRIZ. to improve the value of 
Synctics the project. 

(Summarized fonn - Value Standard and Body of Knovliedgc (2007) of Society of American Value Engineers) 

Identification of various types of creative inhibitors is one of the impotiant aspects of IDA 

methodology in addition to the other common activities of this phase. In addition the IDA also 

proposes various techniques for generation of alternative ideas during this phase. Table - 4.12 

elaborate the scope proposed for this phase by IDA. 

Table- 4.12, IDA Creative Phase 

CREATIVE PHASE 
I Discourage Creativity Inhibitors 

2 Establish Ground Rules 

3 Ciencrate Alternati\ e Ideas 

Summarized form Value Engineering handbook (2006) orJnstitute of Defence Analysis of USA 

In the SOJVE methodology there isn't a separate phase identified for idea generation. 

However, creating ideas, making these ideas real, and refinement of the ideas are grouped into 

the 'develop VECP' step. Other than that, this phase also covers the evaluation of ideas that is 

normally a separate phase in other methodologies. Separation of 'evaluation of ideas' from this 

phase would facilitate the management of key activities of the phase for a better VE study 

practice. 

In the UDOT methodology, the above discussed scope is covered in the 'speculation phase'. 

The activities proposed for this phase is almost similar to the scope proposed in creative phase 

of SAVE and IDA methodologies. 
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4.3.8 Proposed Creative Phase for Construction Companies 

The survey results show that, only few construction companies have been successful with 

value improvements in their projects. Most of these improvements have been the results of 

searching for low cost options due to budget restrictions. Also. it was found that most of the 

improvements proposed have come from the tender departments of the respective companies. 

·No' or ··Not possible'' was the most frequent answer to the question of 'Do you conduct any 

brainstorming exercises involving multi-disciplinary team to generate innovative ideas? This 

reveals that, performance of this phase is not proper in the industry today. Except for a few 

people in the prominent companies, others have not realized the significance of multi­

disciplinary team ctTort for creating innovative ideas. 

The human input required in the construction business is significantly high when compared 

with other businesses. Use of this human resource towards exploration of creative ideas would 

~elp companies to innovate value improvements in various areas within the company. For that 

matter, the people and management ofthe company should realize the impotiance ofthis phase 

and different means of achieving that. Figure - 4.6 illustrate the key aspects that need 

consideration by construction companies in performing this phase. 

4.3.9 Evaluation Phase 

The purpose of the Evaluation Phase is to refine and select the best ideas for development into 

specific value improvement recommendations. 

The SAVE methodology highlights the need, to clarify and categorize ideas in order to develop 

a shared understanding, for the effective VE study. Other activities proposed for this phase are 

much more similar to that of other methodologies discussed. Table- 4.13 illustrate the basic 

structure of the SAVE evaluation phase. 

Table- 4.13, SAVE Evaluation Phase 

Evaluation Phase 

Purpose lRcducc the quantity of ideas that ha\.C been identified to a short list of ideas \Yith the 
!-'!.reatcst potential to i1nprove the project 

Fundan1cntal Question lc)f all these ideas. \vhich are \\'Urth spending quality ti1ne to further dl.'vclop? 

Con1n1on Activities I Tools I Typical Outcon1c 
Cl<tnf~' and categorve each Idea to dcye\op a shared undei-stnnclmg 
D1scuss llO'I.V 1dcas afiCct pn1_1ect cost, and perf()nnancc parameters 

Sckct and pl-ionttze 1deas for further cfe, clopment 

L"plam how ideas arc to be \'\ ntten as stand-alone nsk-rc\'\ard Ill\ c<.;tmcnt 
propos<:~ Is 

T- Charts 
The team produces a 

Pugh Analysis, Kepner-, fOcused l1st of concepts 
Tregoe, Lite Cvcle that \'\arn1nt quality ume 
Costing, Choo~ing bv to dc,·elop mto ,·;.due-
Ach ant ages (CRA ), - based soluttons that can 

be tmple1nented tnto a 
Value Metrics 

pro_1cct or a proJect 
IE-aturL' 

(Summan/cd t(nm- Value StandanJ and Bod:;. of'Kno\\ledgc (:::?.007) of"Soctet:;. ofAmcricnn Value EngliH.?crs) 
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However, the scope identified in the IDA methodology of this phase appeared to be much 

clearer and useful in framing out a scope for the new methodology. Table- 4.14 illustrates the 

scope and activities of the IDA methodology for this phase. 

Table- 4.14, IDA Evaluation Phase 

EVALUATION PHASE 
I Eliminate Low Potential Ideas 

--------- ---------------------

2 (jrOLI]J_~ii1lUar Isl_eas __ _________ _ ___ _ 
3 Establish ldea_Chamrions 
4 List the Advantages and Disadvantages of Each Idea 

Rank the Ideas 
6 I Select Ideas lc)r Further De\ elorment 

Summarized form Value Engineering handbook (2006) or Institute or Defence Analysis of US,"'-

---------

In the SOJVE methodology, there is no clear phase tor evaluation of ideas, however the phase 

named 'testing & validation· appeared to be covering most ofthese activities. 

The activities of this phase in UDOT methodology simply covers all the aspects that it should 

consider for proper selection of ideas for the next phase. Determining criteria and objectives, 

weighting the alternatives, weighting the criteria and objective of the project, computing 

numerical ratings, rank alternatives and selecting the best alternative for development are the 

clear activities proposed for this phase in the UDOT methodology, which appeared to be more 

appropriate. 

4.3.10 Proposed Evaluation Phase for Construction Companies 

As per the industry survey results discussed in Chapter- 3, most of the construction companies 

do not have a \Yell-established VE procedure. The current practice, exercised by these 

companies is ad-hoc VE studies. The ideas evaluated are mainly based on a few key aspects 

such as cost saving, projected life-span and easy maintenance. All other vital aspects have been 

neglected. Therefore, it is essential for construction companies to have an appropriate 

PValuation system to filter the best ideas from the team. 

The IDA structure of this phase would be more attractive in working out a tailor-made 

methodology for construction companies in Sri Lanka. Figure- 4.6 shows the proposed steps 

for this phase in the new methodology. 

52 



4.3.11 Development Phase 

The purpose of the development phase is to determ inc the ··best" alternatives to be presented to 

the decision-makers. In this phase. detailed technical analyses are made for the remaining 

selected alternatives. These analyses create the basis for eliminating weak alternatives. The 

SAVE methodology elaborate on generic requirements of steps to follow in screening 

alternative ideas for the next phase. Proposing of assessment and allocation of risk judgments 

and costs where appropriate have been identified as key activities for this phase of the SAVE 

methodology. Table - 4.15 illustrate the basic activities in this phase in the SAVE 

methodology. 

Table- 4.15. SAVE Development Phase 

Development Phase 

Purpose Further analyze and develop the short list of ideas and develop those ll'ith merit into value 
alkrnatives. 

Fundamental Question 
What is an informed description of each selected idea? What is the mtionale for making 
this change? Which ones arc mutually exclusive and arc independent"7 

Common Activities Tools Typical Outcome 
Compare the study conclusions to the success requirements established during 
the Information and Function Analysis Phases The Value Study team 
Prepare a written value alternative for each idea selected for further 

creates alternatives and lmv· 
de1 e lnpment 

. medium-. and high-risk 
i\s,css and allocate riskjudgments and costs. 11here appropriate 

scenarios and offers these 
Conduct cost-benetlt analysis 

altenwtives to senior 
Cicncratc sketches and information needed to convey the concept 

management as options that 
Contlrm that an alternative should be further dc1·eloped 
Finish initial alternative development 

address the Pre-Workshop 

Dc1clup an action plan to dellne implementation steps, dates. and 
strategic objectives. 

respunsibilities f()[ each value alternative 
(SummariLed form- Value Standard and Body ofKmmledgc (2007) ofSoeiety of/\merican Value Engineers) 

The IDA proposed some practical steps that need to be followed in this phase for the 

accomplishment of the objectives. Proposal for conducting a life-cycle cost analysis in this 

phase can be recognized as the key difference in IDA methodology. Table- 4.16 illustrate the 

specific activities proposed in the IDA methodology. 

As per UDOT methodology. in this phase it is required to obtain additional information to 

ascertain technical and economic feasibility of selected alternatives in addition to the other 

common activities for the phase. 
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Table- 4.16. IDA Development Phase 

DEVELOPMENT PHASE 
I Conduct a Life-Cycle Cost i\nalysis 

2 Determine the Most Hcncticial Alternatives 
1 Develop Implementation (Action) Plans J 

Summarized form Value Engineering handbook (2006) of Institute of Defence Analysis of US!\ 

4.3.12 Proposed Development Phase for Construction Companies 

All the above VE methodologies discuss almost a similar set of activities in this phase. 

Therefore. the most relevant aspects need to be picked from each of these methodologies that 

relate to the construction companies, when determining the scope for this phase. Cost-benefit 

analysis and risk assessment as suggested by the SAVE would be very attractive in proposing 

valued alternatives. The scope and the activities proposed for the new methodology is 

illustrated in Figure- 4.6. 

4.3.13 Presentation Phase 

The purpose of the presentation phase is to obtain a commitment to follow a course of action 

for initiating an alternative within the company. At the end of VE study, a presentation of the 

results to the decision-maker needs to be planned, to attract their approval to go ahead. This 

presentation is normally the first step in the approval process. However, a decision to 

implement would not be made at the end of the presentation and a lot more additional 

information may require, checking its compliance to other possible aspects brought in by the 

decision-makers. 

Activities as proposed by the SAVE: such as offering of "risk-reward" innovation scenarios to 

management, cost and value comparisons, risk analysis, present worth analysis and comparison 

of advantages & disadvantages would be very helpful in getting management supports towards 

the innovations proposed. Table - 4.17 illustrates the key areas included to this phase by the 

SAVE. 
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Table~ 4.17, SAVE Presentation Phase 

Presentation Phase 

Purpose 
Present value alternatives to management team and other project stakeholders or decision 
makers. 

Fundamental Question 
Hm\ can \\c help the proJect team and senior managers make more informed dec1sions so 

I that the} can select ideas that lit their strategic plans'' I 

Common ActJ\·itJes ·1 ools ·1 ypical Outcome 
~eprese_11tation and supportmg docume~1tation ..... 

Compare the study conclusions to the success requirements established during 
the lnformauon and function Analysis Phases 
Otfer to management "nsk-rev\ard" innovation scenarios to select value Ensure management and 
QltcrnatJves 1(1r implementation other key stakeholders 
Exchange information '' 1th the project team understand the rauonalc 
Ensure management has full and obJective information upon v\111Ch they can of the value alternatives 
mQkc decisions 

---- -- Also generate interest to 
Outl1ne an anticipated implementation plan sanction 1mplementalion. 
Prepare l(xmal report Common Value Study products mclude a briefmg 
document nsk analys1s. cost v·s \\orth comparisons: Present worth analysis, 
ad\'untaQes vs d isad \ antages 

(Summantcd f(mn- Value Standard and l3od) of Knowledge (2007) ofSocietv· of American Value Engineers) 

The key activities proposed by the IDA, such as preparation of a good oral presentation. 

identification of roadblocks and overcoming plans, relating benefits to company"s objectives 

and discussions on collateral benefits of the investment looks very appropriate for this phase. 

These aspects would help in convincing the management about the validity of the proposals for 

implementation. Table- 4.18 illustrates the key areas included to this phase by the IDA. 

Table~ 4.18. IDA Presentation Phase 

PRESENT AT ION PHASE 
I Prepare the document for decision-maker approval 

2 Ik ready to ~ms\\er additional questions of' the sponsor 

3 Collection or additional data to support the recommendation 

-+ The sole acti\ ity in this phase is preparation of a presentation to encourage 

5 Describe the ··before" and "after" conditions f(x each alternative, 
----------

6 Presc[]~_thc costs_a~1d benclits/advantagesand d~<>advantag_(:siimpact or each alternative 
----- ----------

7 ldentif)· hm\ to o\·ercome roadblocks. 
--- - ______ , -------

8 Demonstrate the\ alidity of the data sources. and 

9 Suggest an action plan and implementation schedule. 
10 Address risk 
II Relate benelits to organizational objectives. If the proposal represents 

12 ShO\\ collateral benefits or the im·estment 

Summarized form Value Engineering handbm•k (2006) or Institute of Defence Analysis of US;\ 

The aspects suggested by the UDOT methodology for this phase are also very much in-line 

\\ith those methodologies discussed above. The SOJVE has not discussed this phase in detail 

and it appears that some of such activities are covered in the 'proposal & implementation' 

phase. 
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4.3.14 Proposed Presentation Phase for Construction Companies 

This is the most important phase that needs greater attention in the Sri Lankan context in the 

construction sector. The implementation approval from company management and in the case 

of VECP such approvals from other stakeholders would be very challenging due to the 

unfamiliarity ofthe concept. As highlighted by previous researchers it would be very difficult 

to convince the project consultants in getting approval to such proposals. This is because. most 

of the designers would not expect any changes to their design mainly due to contl ict of interest 

and various other reasons. Therefore, companies should concentrate on best presentations 

which could be accepted by these parties. Such presentation whether oral or written must be 

comprehensive and have the capability of convincing decision-makers without doubt. Proposed 

activities for this phase of new methodology are illustrated in Figure- 4.6. 

4.3.15 Post Study Stage- Implementation Phase 

The purpose of the implementation phase is to obtain final approval for the proposal and to 

facilitate its implementation. It is also useful to consider factors that contribute to successful 

change in companies throughout this phase. 

Challenges to the implementation can still occur due to individual differences and human 

interpretation even after the management approvals. Therefore those aspects also need to be 

assessed in proper manner to make sure successful implementation. 

According to the SAVE methodology as shown in Table - 4.19, alternatives that go for 

implementation are finalized by creating action plans, time schedules and tracking system to 

see the value improvements are achieved. 

Table- 4.19, SAVE Implementation Phase 

Implementation Phase 

Purpose 
Etbun: accepted \alu<? alternativ<.'s are impkmented and that the bcndlts projected by thco 
Value Study have been realized 

Fundamental Question \Vhat arc the progra1n changes. and lH.1\\ \Viii the projecttcmn n1anage thcn1? 

Common i\cti,·itics I Tools I l"ypical Outcome 
Re\ IC\\ the preliminar: rcpor1 

Conduct an itnplcmcntatton mcctmg to detenninc the disposition of each value 
alternative. 
Establish action plans lOr those alternatives accepted and document the 
rationale f()r the rejected alternatives 

~1ta_in commit_l].~Cnts for il~~!~!.!_lcntation __ ._ __ _ ______ ~ __ 
Set a timeti-anlc for re\ it\\ and implen1cntation of each value alternati,·c 
Track value achicvetnent resulting frotn implemented alternatives 
Sign off deliverables 
Validate benefits of implemented change 
Ensure that new practices bccom~ embedded by. establishing and managing an 

implementation plan 

rhe project stakeholders 
determine \\'hat will be 
changed in the project as a 
result ofthc Value Stud) 
These arc changes to the 
original concept or base 
case of a study. resulting 
fi·om the\ aluc alternatives. 
that the project 
development \\ill 
incorporate 111 future design 
or product development 
nett\ I tics 

(Summarized fonn- Value Standard and Body of Knowledge (2007) of Society ofAn1cric<1n Value Engineers) 

1, 
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With the IDA methodology the phase starts with producing written report to reinforce the oral 

presentation to enhance the probability of getting approval. Monitoring of implementation 

progress, expediting of implementation and following ~up are the other key aspects that were 

highlighted in the IDA methodology. Table~ 4.20 illustrate the key aspects covered by this. 

Table- 4.20. IDA Implementation Phase 

IMPLEMENTATION PHASE 
I Prepare a \V ritten Report 

-- ----- -

2 Enhance the l'rohahility of Appro\ a! 

3 Monitor l'rogre~s 
.) Expedite Implementation 

5 Follow-up 
Summarized l'orm Value Engineering hand hook (2006) of Institute of Defence Analysis or USA 

In this phase the UDOT methodology only considers activities such as developing of an 

imrlementation plan, executing that plan and monitoring- because in UDOT methodology the 

auditing part has been separated by creating dedicated a phase for that alone. 

4.3.16 Proposed Implementation Phase for Construction Companies 

Implementation of approved VE proposal would not be a problem \vith construction 

companies, if instructions come from the top management. During the survey carried out, a 

respondent emphasized that the ·'ability ofthe technical staffto do things. and the capabilities 

of professionals tor designing and implementing of changes would not be a problem as long as 

it gets the commitment and attention of the top management of the company''. Therefore, 

management support and commitment for VE is a must in the construction business to have a 

proper VE practice. The Figure ~ 4.6 proposes the activities for this phase of the new VE 

methodology. 

4.3.17 Proposed VE Methodology I Job Plan for Construction Com panics 

B) incorporating all above proposed phases. a VE methodology can be out I ined for the Sri 

Lankan construction companies. In determining the scope and activities of each phase of this 

methodology, tailor-made changes were done to some of the aspects discussed in various 

phases of above selected VE methodologies. 

Adapting SAVE generic VE process flow diagram would be more appropriate tor Sri Lanka. 

Because starting the VE methodology from a ·pre-study' stage will provide the VE leader with 
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required time for all preparatory work before the work-shop. Activities from "selection of a 

project" to "determination of VE team· can be done in this phase and if the management 

approval is not received the project would be abandoned. 

The phases in the workshop stage would remain as it is. However. in the post-study stage an 

additional phase. the ·auditing phase' should come along with the ·implementation phase·. 

Having this phase at the end would check that desired results have been attained. documented 

and reported. 

The Figure- 4.6 illustrate the phase structure and key areas proposed for the tailor-made VE 

methodology. 

Table- 4.21 identifies the key objectives, questions, task and techniques that can be used in 

each phase ofthe methodology. 
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Proposed VE Job Plan I Methodology 

Pre-Study Stage 

Identify and prioritize strategic issues or areas for study 
Obtain appropriate data and information on issues or selected area 
Assess the potential gains of resolving above issues 
Obtain top management approval for VE study 
Determ1ne the scope and objectives of the study 
Develop the study schedule 
Determine team composition 
Preparation work for VE study 

Value-Study Stage 

Information Phase 
Develop cost models 
Establish ground rules for VE study 
Finalize the issue or area for VE study 
Finalize the facts need for VE study 
Refine the scope for VE study 
Share the information I data among team members 

Function Analysis Phase 
Identify product functions 
Classify functions (primary & secondary) 
Develop FAST model 
Estimate cost of performing each function 
Evaluate function cost/worth to determine best ideas for development 

Creative Phase 
Establish ground rules for the session 
Protect the creative environment I discourage creativity inhibitors 
Do a demonstration I explain an example 
Generate alternative ideas 

Evaluation Phase 
Classify ideas and eliminate low potential ideas 
Group similar ideas 
List advantages and disadvantages 
Develop evaluation criteria to judge ideas 
Rank ideas 
Select and prioritize ideas for further development 

Development Phase 
Prepare a written value alternative for each idea selected 
Assess total cost including life-cycle cost 
Identify risks and risk mitigation methods 
Determined most beneficial alternatives 
Develop implementation action plans 

Presentation Phase 
Develop a written proposal 
Ready with a oral presentation I discussion 
Prepare additional information that may be required for management 

Post-Study Stage 

Implementation Phase 
Develop change document 
Make implementation schedule 
Monitor progress 

Auditing Phase 
Compare actual results with original expectations 
Prepare cost savings or other benefit reports to management 
Screen all contributors to the effort for incentives I rewards 
Present VE results to other departments 

Figure- 4.6. Proposed VE Job plan I Methodology (Author) 
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5.0 INTEGRATION OF VE INTO BUSINESS PROCESSES 

Integration of a VE program with other activities of a construction company would be a 

challenging task. The management and the people who are not familiar with the VE philosophy 

might take this as a change that they should resist if implemented. Therefore. the process of 

integration of VE into a company should expect similar challenges as other similar models 

have to face when implemented. 

In this chapter, VE as a change model would be discussed in detail, also the challenges that 

other change models usually face would also be discussed. 

Typical characteristics that exist in the construction industry, especially with the construction 

business need to be discussed in adapting new VE ·change model'. Also, practical approaches 

that are needed in resolving problems encountered and those that neutralize the resistance that 

emerge would be discussed with regards to good VE practices. 

5.1 VE AS AN 'ENTERPRISE CHANGE MODEL' 

A VE program cannot be established in a vacuum. It must be fully integrated with other 

activities in the company. Establishing of VE practice means an introduction of a 'change' to 

the company and that can possibly make changes and influences to the management structure, 

the processes, responsibilities and roles played. Hence, it is very appropriate to consider VE as 

another enterprise change model that can effectively be used in attaining company objectives. 

"The role of the value engineer/analyst involves managing change - from developing problem­

soh'ing skills of team members to increase the acceptance of change proposals throughout the 

organ:zation'' (Fraser 1984). 

5.1.1 What is a 'Change Model'? 

"Enterprise change is the change that includes organizational structures, business processes, 

roles and responsibilities, and technology at the enterprise level (i.e., across multiple business 

units). This is sometimes referred to as 'third-order change', where ·first-order change' 
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involves changes to technology only. The ·second-order change' involves changes to 

technology and business processes". (Hunter, Nunno & Waller 2005) 

5.1.2 Examples for Change Models and comparison of their approaches 

Following are four of the most popular enterprise change models that are adapted by most of 

the companies around the world today. 

- Lean Thinking 

-Six Sigma 

- Theory of Constraints 

-Business Process Reengineering 

There are key differences among these approaches. Each of these change models has different 

goals, focus, and business model. Some of the models have an enterprise-level scope, while 

others are narrower. Basically all these change models lead to incremental or continuous 

change. Despite these differences, all these models provide a positive approach for 

performance improvement and a change, thereby enabling organizations to drastically improve 

their bottom lines. Comparison of key aspects of various change models with VE approach is 

illustrated in the Table- 5.1. 

Table- 5.1, Comparison of Key Elements of Enterprise Change Models 

Enterprise Change Models 

Business Process Theory of 
Six Sigma Lean Management Value Engineering 

Re-engineering Constraints 

Goal 
Breakthrough 

Eliminate bottlenecks 
Reduce variation in 

Eliminate waste 
Increase return on 

solutions enterprise investment 

All sources of 
All enterprise 

Function analysis 
Focus Business Process Throughput processes and 

product vanation 
people 

and function worth 

Scope Business unit Enterprise Enterprise 
Enterprise value 

Business unit 
stream 

Change Process Radical Continuous 
Process specific, Evolutionary and 

Incremental 
continuous systematic 

Increase enterprise Increase financial Minimize waste and 
Deliver value to all Increase value to the 

Business Model performance and performance of core increase customer 
stockholders customer 

customer value enterprise satisfaction 
~~ 

Source Value Engineenng Handbook, lnstrtute for Defense Analyses 
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5.1.3 Comparison of VE approach with other Change Models 

The Table - 5.1 A above illustrate a broader comparison of various important aspects of 

popular change models along with VE. Also, several papers authored in the VE community 

have discussed one or more aspects of the relationship between VE and these enterprise change 

models. They are discussed below, 

Cell and Arratia (2003) have discussed opportunities for using VE tools and techniques in the 

lean process. There, they have argued that the benefits that can be achieved by employing the 

VEjob plan specifically to find and eliminate the seven wastes identified in lean thinking. 

Cook (2000) pointed out that Six Sigma can be enhanced by better use of VM techniques such 

as Function Analysis. 

Ball (2003) has highlighted that the theory of constraints and VE work well-together. In his 

argument he also pointed out that the functional analysis of VE helps to identify the 

constraints and the creative, evaluative and development activities are similar to exploiting and 

subordinating the constraints. 

Rus (1997) has observed similarities between VE and Business Process Re-engineering and 

proposes integrating the two methodologies. She suggests that the analytical elements of VE 

would be especially beneficial to the Business Process Re-engineering process. 

These Yarious change models are there to serve a purpose. When these models are practiced 

companies get benefited. In the implementation, the boundaries of these models merge in 

practice. Also, these models have strengths and weaknesses, it is very unlikely that a single 

approach be suit for all aspects to a given situation. However, the complementary nature of 

different approaches can leads to synergistic benefits to a company. 

63 

.. 



5.1.4 Comparison of VE with Business Process Re-engineering 

As discussed above various researchers have emphasized that, there are more similarities in VE 

and BPR. However, Lenzer ( 1999) has highlighted that, some big companies like IBM has 

opted to use the BPR in its introduction and created a significant impact on shareholder equity 

that subsequently affected their long-standing dividend performance, but within a year after the 

reengineering IBM has discovered their zeal to streamline their organization. As a result, they 

have inadvertently eliminated functions that are critical to perform its core businesses. 

Therefore, it suggests that functional analysis activities of VE methodology would be more 

attractive in modern BPR applications. 

In 1997 Mary J. Rus has suggested that to explore the methodologies and techniques of VE & 

BPR and mould them into a single process to decrease cost, increase quality, and improve 

timeliness, to satisfy the customers. Further, she has added that the requirement of embracing 

change and learning how to manage change, because companies no longer can afford to 

indulge in comfortable acceptance of the status quo. Therefore companies must go for change 

and actively shape that change to fit into the customers' future needs. 

To face these challenges Mary J. Rus (1997) has proposed a new change model called Business 

Process Value Engineering (BPVE) which provides an excellent medium for synchronizing 

customer needs with the business process which the companies needs to support the products 

and services it offers. 

5.2 HOW TO FACE CHALLENGES IN INTEGRATION OF VE INTO BUSINESS 

PROCESSES 

Introducing and establishing VE concepts as a change model will require a lot of attention and 

preparatory work in a construction company. Convincing of VE benefits to a construction 

company would be more challenging due to the industry not being familiar of the concepts as 

quoted by most of the previous researchers. Following sub sections discuss various potential 

challenges that need to be addressed in the implementation stage. In addition to that various 

ways for facing and neutralizing them are also discussed. 
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5.2.1 Industry Awareness 

Perera. Karunasena & Selvadurai (2003) have highlighted that absence of guidance or 

knowledge about the benefits of VM among the clients, developers, and so on, as one of the 

reason for the absence of proper VM practice in the Sri Lankan construction industry. If the 

popularity of a concept is less in the industry, it is very unlikely to get the attraction of the 

masses toward such a concept. This is true to the VE in the construction industry of Sri Lanka 

as well. The absence of a true understanding of the VE philosophy and its correct procedures 

by the key players in the industry the consultants, contractors, developers and other clients can 

be identified as the reasons for low awareness. The research results on this area were discussed 

in Chapter - 3. 

However the author believes that the recent inclusion of VE into the standard bidding 

document as a clear and positive signal for better VE practice in the future. The construction 

companies who are ready to take the challenge and have the will to capitalize on VE, can 

interact with the construction industry regulatory body the ICT AD and make this a 

compulsory requirement in the projects handled by the Government in the future. The National 

Contractors Association of Sri Lanka (NCASL) can also play a better representative role in 

rallying to this effect. However, required initiatives need to be taken by the individual 

construction companies on their own. 

5.2.2 Top Management Support 

This is one of the key aspects to consider in implementation of a change in a company. The 

amount of recognition and attention gained from the top management to a change would 

guarantee its adherence and acceptance by the others in the company. Therefore the most 

effective way of creating a VE oriented environment in the company is to get the top 

managements support and commitment by institutionalizing the VE requirement through a 

written policy that is adequately is resourced. 

"The discipline and rigor involved in applying the value engineering usually cannot be 

sustained in a bottom-up approach. Leadership attention will ensure implementation and 

continuing support from the entire organization'' (IDA, 2006). Therefore, the initiator or the 
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leader of VE needs to convince the paramount importance of having a change model like VE to 

prosper and get the competitive edge in the market. 

Kirk & Sherwood (2000) have pointed out that ·management involvement by those who stand 

to gam from VM study is essential'. According to them, it is vital to have commitment of the 

top manager who has direct responsibility towards the selected aspect for the VE study, as, he 

is the one who can understand the basis for the study recommendations and finally assist in 

getting the new value ideas implemented. 

5.2.3 Peoples Resistance to Change 

There can be a number of reasons as to why people resist to a change in an organization. 

According to Woldring ( 1999) there arc four fundamental reasons for resistance and they are 

discussed below. 

The first reason why people resist to a change is because they do not understand it. They 

don't have the background of it. They don't understand where you are going and how you are 

planning to get there. The manager's response for this should be proper and with adequate 

communication. Such communication or information must be rich with reasonability and clear 

answers for possible questions such as why, what, when, how and where that can come from 

the people of the company. The benefits that both the company and people can get from an 

effective VE practice need to be convinced to the people. Explanation on VE's potentiality to 

achieve business objective by achieving value improvement can attract the people. 

The second reason why people resist to a change is that they don't have the time to engage 

with the change. They cannot both change and handle their current accountabilities. Focusing 

their energy on the change activity puts them at risk on meeting their routine accountabilities. 

Therefore, selection of VE team and team leader must be done carefully, also the management 

should make sure that VE team find required time for the new assignment among other routine 

works. Lots of non productive functions that management still expect people to do, will have to 

be reviewed to find required human effort for innovation. 
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The third reason for why people resist to a change is, because they do not have the 

competencies to do what this new changes wants to do. It makes sense for people to resist 

under those circumstances, where they are exposed as not competent. Therefore, the first thing 

that management should do is to figure out is whether or not the resisting individuals have the 

ability to acquire the new competencies. The department heads can easily identify the people 

who fit for the VE teams initially, and others can be trained subsequently for future programs. 

Etlective training programs which demonstrate practical VE improvement done in the past in 

various disciplines by various organizations would attract the people for such a practice with in 

the company. 

The last reason why people resist to a change is because they don't share the values that 

drive the change. This essentially means that they think you are wrong to initiate it. They 

believe that the "change" is wrong. They have no choice but to resist you strongly in order to 

preserve their self esteem. In those circumstances, first thing is to educate them about the 

significance of the change, top manger level briefing would sometimes solve the problem. But 

in a worse case scenario exclusion of the member from the VE team would be more suitable, 

because the energy you spend dealing with them is better to spent on implementing the change. 

Therefore, integrating of VE concepts into existing practices would not be a very easy task. In 

addition to the points discussed above, development of positive attitude towards the program 

by stimulating for continuous participation and interaction would facilitate the process in a 

construction company set up. 

Rae Cook (2000) has pointed out 'to consciously be persuasive throughout the entire 

facil;tation' to have an increase personal commitment from the people of the company. Also, 

she has emphasized that initial need is to identify 'what is persuasive for a particular group'. 

Cook's recommended persuaders are illustrated in Figure- 5.1 and persuaders will help to 

effectively eliminate the peoples' resistance to establish VE practice with in construction 

compames. 
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J:iigure l. Content Types of Persuaders 
The first table identifies the top f(lur persuaders for cxccutivcs6
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1. crear Inrormafi()n-~r-t.-Diieiisslmpfk.!tions I 3. Help witb :Oeetsions 1 4. Respect 
Co:nstraJn.u 

• • pruvid,.;:l> .l'l11itl>iUid 
I tiiures logically 
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the proposed ch!mge f¢r 
the W'lJt, ~ent. 
division, or corporation 

KJlQws Mifd~ses 
de;.:isions to be made 

• oonsidersft~rom 
& requirements 

• giv¢S meaningful 
statistics 

• mU¢~> relevant 
projeCtions 

• a~cicm<: value or 
1.o infonnation 

S. Prevent Problems 

• talk.s ~!boot implications 
nf the implications 
across engineering, 
marketing, fmancc, 
llliU'lUfaeturing, QA, IT, 
CMtomers. l:tlfl[tlil!~ 
etc, 
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• s®ws sigru; of 

oommitrnent and 
enttg:y 

• acts 'de(,isively 
• makes 
rec®l~OOS 

Other persuaders: 
6. Unspoken NeetJs l\'let 

analyzes potential pmbkms 
pmvidcs so lutwns 

nc·~ds for: 
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provides security by preveming 
problems 

ri!':k av.:r:,e 
takes responsibility/ownership 

8. Give Options 

approval 
lrust 
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aUtn!icm 

af!irrna;;im1 oHhe!r id~<~S 
9. Increase Leverage 

" sensitive to timl1atkms 
" shows bow rooo more 

wi!b !e:sS 
• som.eth~~? 
" budget1!ini~ 

. • fXJtential n~ 

I impact 
• P.re the ny.ru.bers .tiPtl 

· • "holistic wony"' 

7. Achieve Goals 
c.onnetto tG1hdr goals 
lncrea:;es promotabillty 
poli1i cs w rw \I) influence 

lit it's really THEm idea 
presents altcmati ves.ich<}i~;es 
or pm~ibilitlc;, 

I • Can generalize learnings 
I • Can inHucncc mhcr dcpanmcms 
I • Cross-functionality 

involves audience in prt.teeS.!> uf l 

! 

choo~ing mcttmns or conclusions il, 

• ftnrJ something to attribute to 
them in vour "resentution ! 

I • ~ ! 

t t Have Precedence 
des.cribes previou:; cases 
offers bcudmmrking info 
presents new or irmoV<tli\'C idcas 

(no precedence) 

ll.Sp¢110ut~ ~ 
Detailed budget and rcsu)g 
Costs <~re k:>s than expected 
Get more for lcs.-s 
Conservative pmjedion.s 

IJ.Stm AcOOnahk:s and Imtmt 
• to-do items 
• ddi vc.rable~ 

rnctric:s/measurement<; 
" time frames 

'-----~--·-- ---·- ----~ ,,,,!!~:!J;'''tl.l ua p..:uplt:: i11l~.P!Y~.t5 

(Source-· SAVE Conference Proceedings 2000, Lecture by Cook R.) 

Figure- 5 .l, Cook's recommended persuaders 

Clifford Louie (2000) of Sierra Army Depot in USA has disclosed the following as his success 

factors for a good VE program. 

I) Three Basic Attitudes 

i) Be passionate about VE ~ be yourself passionate about VE, because it is very 

interesting and a powerful problem-solving methodology, it can greatly benefit your 

company and it gives you a much personal job satisfaction. 

ii) Make your company work ~ understand the way that the company works that 1s 

about rules and regulations, people and politics and then you can get the things done. 
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iii) Create Win - Win Situation- by quoting a statement from Dale Carnegie's book 

'How to make friends and influence people' -··one should talk and act in terms of the 

other person's interest" it is emphasized that 'when you talk and act in terms of the 

interest of management and the employee, you will achieve good results'. 

2) The Main attitude- Be Proactive and Opportunistic 

i) Have a plan- this will make you proactive towards VE, also will ensure setting up of 

goals and focus time and energy to achieve them. 

ii) Do work other than VE- involving or studying other aspects of the company would 

help VE leader to understand and explore other potential areas that can improve for 

better value. 

iii) Vigorously promote VE program- practicing VE only in one area would not help to 

popularize the concept with in the company, therefore every effort should be taken to 

expand and promote into other areas or departments of the construction company. 

Details of VE studies completed, value improvement achieved, incentives given and 

management appreciation gained has to elaborate with the other people of the company. 

5.2.4 Cost of VE 

The VE study involves a multidisciplinary team of people working together for potential value 

alternatives for a given product, system, process or procedure. The cost of the team involved 

for the study including any other resources used need to be taken as cost of the VE study. In 

some cases the payments made to the external consultants also need to be taken into account. It 

is the management's responsibility to get the required approval for the VE study from the 

sponsor. The Table- 5.2 illustrate an example of aVE study cost that can be presented to the 

top management to seek the approval for the study. 

As in the above example, cost of the study can be derived from the cost of the staff that plan 

for the VE study. According to the situation, number of members for the team, time allocations 

and resource required can be determined by the VE leader and the management. In a contract, 
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encourages VECP for value improvement has the facility to get this expenses recovered 

before sharing the 50% of the saving that contractor make from the innovation. 

Table- 5.2. An example for VE study cost calculation 

Unit 
Study Phase/ Activity In-house Staff Staff Hours Cost/hour Staff Hours 

(Rs) 

Pre-study (say 5 days) 1 40 500.00 20,000.00 

Team Study (4 days) 
Construction Engineer 1 32 500.00 16,000.00 

Senior Estimator 1 32 500.00 16,000.00 

Site Manger 1 32 500.00 16,000.00 

Procurement I Logistic 1 32 350.00 11,200.00 

Presentation (I day) 1 8 500.00 4,000.00 

VE Leader 1 8 500.00 4,000.00 

Construction Engineer 1 8 500.00 4,000.00 

Site Manger 1 8 500.00 4,000.00 

Stationeries I fac i I ities 3,000.00 

Other expenses 1 ,000.00 
Assumption - 8 hour days 
Cost of the VE study Rs. 99,200.00 

- - ·- - -

When the people get familiarized and management accepts the VE practice as a management 

tool within the company, as proposed by Kirk & Sherwood (2000) aVE program budget can 

be allocated by the top management to cover the cost of the VE team leader, incentives for VE 

team. several VE training sessions and so on. 

5.2.5 Company Resources 

Resource availability within a company can influence the effectiveness and efficiency of VE 

practice within it. Kirk & Sherwood (2000) have pointed out that "without doubt, access to 

abundant. high quality resources increases an organization's chance of using VM efTectively 

and coping with change". Here they have discussed resources such as people, equipments, 

technologies and cash as the key with other less tangible resources such as product designs, 

information databases, brands and relationship with suppliers, distributers and customers for a 

successful VE practice. These resources and their impact are discussed in the following sub 

sections. 
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5.2.5.1 People 

People of the company are the key resources for a better VE program. As discussed in section 

).2.3 above. their resistance can make the program fail in any stage. Requirement of a multi­

disciplinary I cross functional team for VE would not be a problem in the construction 

business. because. most of the construction companies have their own professionals 

representing various disciplines such as construction engineering, services engineering. 

quantity surveying and project management. In addition to that representations from other 

functional areas such as procurement and logistics, marketing, maintenance and operation 

departments can make the VE team more resourceful and versatile. Sharing knowledge of such 

a versatile team across a table in a work-shop would produce valued results that can attract the 

stakeholders involved. 

"Selection of a VE leader with expert knowledge of the study methodology and with 

well honored skills for facilitating a group is important" (Kirk & Sherwood, 2000 ). Because. at 

the end he is the one who should plan, lead and facilitate the VE study. The role play of the VE 

leader as proposed by the SAVE is given below. 

·, 
~ -~ ' ; 1i __ < .;. ~ 

l. Ensure proper opplic:otion of o ......... olue r-nethodolos;r/ ond follov·.i the _1 ob 
F'lon 
2. (:;uide the teorn thorough the octf-.. .... ities needed to cot-nplete the pre­
stud·:/, the \Jolue Stud·/ cmd the po:::t study stoge; of o \/olue Stud·/· 
3. Delegote re::pc,n::;ibilities os opr.:,ropr·iote 
4. Scheclule fc,Jic•\1',/-ur:::• tecwn tT1eetin~;r3 ond prepcwe the c1genclo 
5. Keep teom fc:~~:::t):::ecl c•n specific topic 
.~;. l:eep teotTI r-ner-nbers in\i()t··./ed in the di:::cu::;:::ic·n ond the \.'\IC•ti=: thot need:: 
to be done 
7. Keep oil tecwn r-net-nbet-.::: tc~·~Jether· \.•\rhene\iet· possible. It is clesb]ble thcll 
e-..ier·:ie•ne lxeok::: together·, to rnointoin teotTI contintJit'/ 
S. Be o cotol·:l::t te· keep tecwn rnO\iing c1nd tTIOtf-./oted. Be cliphxnotic; ned 
clictotor·iol. 

(Source S.A.\,/E E:ody of ~<no··/·/le d1;Je, 201J7) 

·· 1 I . . . 
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5.2.5.2 Database 

\sin. any other industry. construction business also experience high labour turn-over in times 

due to various reasons. Especially with professionals and expertise the potential impact to the 

company is significant. The knowledge, each of these professionals shared and experts 

employed in difficult circumstances will not be remembered for years. Lessons learned. 

materials used, designs done and approaches succeeded has to be recorded for the future use in 

such situations. Construction business involves thousands of various types of materials. 

products. components and systems that can vary from project to project. Specific data such as 

cost. life-span. technical properties, advantages & disadvantages, maintenance aspects and 

many more of these products would be very useful in the future, especially in terms of VE 

studies. Therefore, maintaining of an active database would facilitate storage, share, exchange 

and retrieval of data required for VE studies. Possessing such a resource within the company 

would be a success factor for a better VE practice within the company. 

5.2.5.3 Technology 

The existing technology used by various construction companies may not be the most updated 

one in the industry. New construction materials, components and systems are being introduced 

day by day. New equipments, tools and techniques are innovated. Cheaper and faster 

construction methods have developed. Therefore, construction companies should be aware of 

the technological advancement in the world and especially in the Sri Lankan context, because 

early adaptation of such innovations will help to gain the competitive advantage in the market. 

It is not necessary to grab all new technology that comes into the market, but keeping an 

updated knowledge on such things, their features, properties, advantages and disadvantages 

would be useful in finding solutions in difficult situations. 

5.2.6 VE Methodology 

As discussed in previous chapters, non-availability of proper VE methodology and a guideline 

was one of the major reasons for fewer applications of the concepts among the construction 

companies. Previous research done on this area has also emphasized on this. The data analysis, 

in Chapter- 3 has also verified this into a greater degree. Therefore, availability of proper VE 

methodology and a guideline would facilitate the application of this valued concept in practice. 
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However, some of the aspects discussed and proposed in new VE methodology for 

construction companies can further be tailor-made to the specific requirements of a particular 

construction company. Workbooks and guideline as in Appendix - A, would illustrate the 

correct way of conducting VE study in a construction company. 
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6.0 RECOMMENDATION AND CONCLUSION 

6.1 CONCLUSION 

6.1.1 Significance of VE for business success 

Completion of Tsunami re-constructions and prevailing global economic crises has drastically 

reduced the number of new projects in the market. The drastic impact of this was commented 

and admitted by various construction companies which were interviewed for this study. In 

addition. the changes that are happening in the world in areas of technology, global trade and 

competition, quality standards and information exchange system also makes meaningful 

impacts on this business all the time. Therefore, requirement for innovative and cost effective 

solutions were identified as the key for future business prospects in competitive environments. 

As a result, VE was emphasized as a better concept for the future business of construction 

companies which should be ready to face above challenges for survival and success. 

By establishing good VE practice or innovative culture, the construction companies would be 

able to withstand against any future challenge that can come on their way. The value 

imprmements that VE can create on products. project. processes, systems and procedures 

would therefore help companies to gain the competitive edge in the market. 

6.1.2 Findings 

The literature on the subject area revealed that, this concept is being successfully used in other 

countries such as United States of America, Britain, Japan, Thailand, China, India and Korea in 

most of industries including the construction. Vast range of benefits and improvements that an 

effective VE program can deliver has been the major attraction for the concept in these 

countries. 

Previous research findings have highlighted that, VE practice in Sri Lanka is still in a low level 

when compared to other countries due to number of reasons. Unavailability of a proper VE 

procedure or guideline and absence of an active encouragement to use VE by the construction 

industry regulatory body of Sri Lanka which is ICT AD have been emphasised as the main 
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constraints. In addition to that industry unawareness of the concept, lack of knowledgeable 

people and absence of contractual provisions has been identified as the other major barriers. 

Howe\ er, in year 2007. ICT AD by revising the 'Standard Bidding Document for Major Work 

(SBD/2r has given the due recognition for VE practice in the country. In this revised version, 

required contractual provisions have been added to the 'Conditions of Contract' by eliminating 

the contractual barrier that was discussed in past. However, 'unavailability of a proper VE 

procedure or methodology' still remains as a major barrier. The survey results also reveal that 

most of the construction companies are in favour of having a proper VE methodology and 

guideline for them to have an effective VE practice in the future. This acceptance therefore, 

justified the importance and validity ofthe objectives ofthis research as well. 

Further, survey results also disclosed construction companies' readiness to accept the ICTAD's 

mo\e of recognizing VE for a better and eiiective VE practice in the future. This positive 

thinking therefore, further justified the significance of the study. 

Suney results also revealed that VE awareness of the people and management in terms of its 

concepts, benefits and correct methodologies was in a considerably low level. Therefore, this 

results also justified the facts reveled by previous researches on these aspects. 

Pre\ ious research findings and the latest facts found from the survey revealed that the people 

and the management attitude, awareness of the concepts and knowledge on VE methodologies 

arc not very satisfactory. Therefore, the inputs that could possible get from these people in 

dewloping a new VE methodology for better practice was considered very limited in this very 

early stage. 

6.1.3 New VE methodology 

Various VE manuals, guidelines and methodologies that are being practiced in other countries 

were thoroughly analyzed in determining a proper methodology for the Sri Lankan 

construction companies. VE methodologies, different phases and their scopes. various tools 

and techniques used in each phases of these selected VE manuals were separately analyzed in 
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developing a tailor-made methodology. In developing this methodology. author's field 

experience and opinions of the experienced professionals who were interviewed were blended 

as appropriate to determine the scope and other aspects of the methodology & guideline. 

The methodology and the guideline I workbook developed were not field tested due to the time 

restriction. This field testing need another field survey which involve detail presentation of the 

methodology and guideline and discussions with the field people for their comments and 

suggestions. If field tested, there may be few changes or modifications to the content. 

However, these outcomes can be considered valid and acceptable due to the fact that these 

outcomes were achieved from a deep literature review and detail analysis of existing VE 

manuals. 

6.1.4 Integration of VE into existing practice 

Proper understanding of VE concepts and availability of a better methodology and guideline 

itself vvould not be suf1icient for an e±Tective VE practice in the industry. It is also necessary to 

understand that, this is a change that is going to be introduced to companies and therefore 

correct approach of integration of the practice to the existing systems need to be seriously 

planned for. The integration difficulties however could be minimized by considering this as 

another ·organization change model' similar to other models such as Six-Sigma, Lean thinking 

and Business Process Reengineering. With such planning, possible implementation barriers 

such as people resistance. less management support, resource problems and attitude problems 

could be effectively controlled and eliminated. 

The survey results also disclosed that, securing of top management support is a prerequisite for 

a better VE practice in construction companies. Keeping the VE team happy by providing 

incentives and due recognition within the company would be the other most important aspect 

for a better VE practice in future. 
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6.2 RECOMMENDATION 

6.2.1 Future Research 

People and management's awareness and attitudes on VE and their knowledge on correct VE 

methodologies were tested by using a relatively small sample. Random samples were taken 

from the top three graded companies registered with ICTAD for 'building' category. Therefore, 

in future the representative sample size can be increased to include the higher graded 

companies specialized in other construction disciplines such as roads. bridges and irrigation to 

check deviations of the variables analyzed in this study. 

The methodology and the guideline I workbook developed should be field tested to see their 

direct applicability to the practice. Detail presentation and discussions with the field people 

should be planned in this field tests. Illustration of examples would be very effective in this 

proposed field tests to make people directly focus on the subject. Based on the field test the 

methodologies and work book can be revised to incorporate the critical findings from the tests. 

6.2.2 Promotion of VE practice 

Companies need to be made aware of the importance of the VE concepts for a better business 

future. The institutes such as ICT AD should promote the VE practices within construction 

companies by providing required awareness, training and guidance. In that effort, such 

institutes can make use of the methodology and the guideline developed under this study to 

focus the companies on correct practices. The guideline and specially the VE workbook 

developed under this research could be etTectively used to establish a proper VE practice 

within the companies. 

In addition. such institutes should involve for further improvements of this methodology and 

guideline I workbook to make it standard documents for the industry to practice proper VE in 

business. 

For a better VE practice in the future, more efforts are required from the top management of 

the respective construction companies. In particular, their commitment for VE efTorts and 

encouragement of the people for such practice is very vital for an effective practice in the 

future. People of the companies should be given proper education and training on the concepts 

as \veil as on the correct VE methodologies. 
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APPENDIX- A 

VALUE ENGINEERING FOR SRI LANKAN 
CONSTRUCTION COMPANIES 

GUIDELINE & WORKBOOK 
(BLANK) 
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Proposed VE Job Plan I Methodology 

Pre-Study Stage 

Identify and prioritize strategic issues or areas for study 
Obtain appropriate data and information on issues or selected area 
Assess the potential gains of resolv1ng above issues 
Obtain top management approval for VE study 
Determine the scope and objectives of the study 
Develop the study schedule 
Determine team composition 
Preparation work for VE study 

Value-Study Stage 

Information Phase 
Develop cost models 
Establish ground rules for VE study 
Finalize the issue or area for VE study 
Finalize the facts need for VE study 
Refine the scope for VE study 
Share the information I data among team members 

Function Analysis Phase 
Identify product functions 
Classify functions (primary & secondary) 
Develop FAST model 
Estimate cost of performing each function 
Evaluate function cost/worth to determine best ideas for development 

Creative Phase 
Establish ground rules for the session 
Protect the creative environment I discourage creativity inhibitors 
Do a demonstration I explain an example 
Generate alternative ideas 

Evaluation Phase 
Classify ideas and eliminate low potential ideas 
Group similar ideas 
List advantages and disadvantages 
Develop evaluation criteria to judge ideas 
Rank ideas 
Select and prioritize ideas for further development 

Development Phase 
Prepare a written value alternative for each idea selected 
Assess total cost including life-cycle cost 
Identify risks and risk mitigation methods 
Determined most beneficial alternatives 
Develop implementation action plans 

Presentation Phase 
Develop a written proposal 
Ready with a oral presentation I discussion 
Prepare additional information that may be required for management 

Post-Study Stage 

Implementation Phase 
Develop change document 
Make implementation schedule 
Monitor progress 

Auditing Phase 
Compare actual results with original expectations 
Prepare cost savings or other benefit reports to management 
Screen all contributors to the effort for incentives I rewards 
Present VE results to other departments 
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General Instructions: 

Complete each page clearly, legibly, and neatly with a pencil or pen. 

Pre-Study Phase 

This phase should be completed before the VE team is assembled for the study. While 

gathering information about the project to be studied, complete the two forms in this 

section. 

Time schedules for the VE study need to be determined in this phase. VE team leader can 

determine the time frame for the study, subject to the scope and other critical factors. 

Time Fwne fi;r the pre-study phase would befew weeks. However. the significance, 

complexity (~fthe project and other priorities of the companies would decide the time 

Fame. 

Also, during this stage required logistic arrangement for the VE study need to be 

planned. 

The time Fame fiJI~ the Value Engineering sfl/(ry' (i.e . .Ji~om infhrmation phase to 

presentation phase) would be 3 to 5 days, however this can vary according to the 

complexity ofthe project. 
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Completion of Form: VE- 01 [Pre-Study Phase- Project Identification] 

The information needed to identify the project or issue is included in this form. By reading 

this page, an interested party should be able to understand the general nature and scope of 

the project. 

Heading: 

Include VE study number 

Project Description: 

Include as much information as needed to understand the project. 

Major Project Elements: 

Describe about, what is involved in the project. 

Listing of major components of the project would be useful for the VE team to properly 

understand the project. 

Example -foundation, services, architectural features, finishes and so on. 

Site Condition I Geometry: 

Describe the project location and any other special features that may be required to know 

about the project. 

Study Goals: 

List the major goals of the VE study 

Ewunple - Generate alternativesfhr undesirable project elements. 

- Reduce Project Cost 
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l1•·e-Study Jlhuse- Pl·(~jeet ldentitieation I Date: 

l~'orm No: 

jProject Name: 

I ProJect No: 

Type of Project: 

Project Location: 

Start Date: 

Project Cost: 

Type 

I VID- 01 VE Study Number: 

Project Description 

Major Project Elements 

j Description 
I 
I 

---~----··-·--··---.--

1 

! 

f----·-- I 

Site Condition I Geometry 

Study Goals 

Adapted from Value Engineering for Small Transportation Projects- By Clark JA. (1999) 
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Completion of Form: VE- OIA [Pre-Study Phase- Approval Authority] 

Authorizing Persons: 

List here the persons, i.e. top management, project mangers, department heads and any 

other people responsible for reviewing and I authorizing recommendations. Their contact 

details will also be useful during the VE study. 

in a construction company, this can consist of either one person or jew from a list (?l 

company directors, project directors, project mangers, construction managers or 

dej){frtment heacil'. 

Data Sources: 

List all the sources of data to be used for the VE study. Name of the source, date etc ... those 

need to be recorded. The 'data type' would be cost estimates, drawing, standards etc .. . 

in a construction company the data sources would be, 

a) People source 

-People from the tender department 

-People from the construction management department 

-People from procurement and logistics 

- Experienced engineers I technical staff 

b) Documents 

-Detail cost estimates done for previous projects 

- PreliminmJ; cost estimates 

- Drcm·ings, .spec(fications and BOQs (~l various projects 

- Jvfcmz!factures manuals for proprietary methods and .systems 

-Printed details of various materials and components 

- Previous purchase orders 

c) Other sources 

- Data bases 

- Various records I information from other departments 
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\'E Team: 

I ist here the persons who make the VE team, their names. position, department and 

telephone number. 

In a construction companyfollowing people can make the team, 

a) Jfthe team isfor making VECP (a change to the final product) 

Project manager 

Project quantity surveyor 

Experience construction engineer 

Experience service engineer 

Construction experts 

Structural engineer ((fnot in-house- hired person) 

Designer (if not in-house- hired person) 

h) If the team isjiH making em improvement in 'maintenance department' 

Head of the department 

Workshop engineers 

Person fi'om logistics department 

/>,'enior work supervisors 

Technical experts 

Prepare Preliminary Cost Vs Saving Calculation: 

The purpose of this information is to highlight the significance of this VE study to the 

management. Convincing of potential value improvement and cost savings would guarantee 

the management support for the study. 

llmvever, at this stage of the study, reasonable estimates will not be available. But, also it 

ma) not be too difficult to develop a reasonable understanding of the costs involved and 

potential saving that can expect based on a 'rule of thumb' analysis. Some information IS 

normally available, even in this early stage 

Example - one potential solution for a 'highly decorative architectural plaster work on a 

building elevation' which requires number ofspecialize crc~ftsmen, would be the use of pre­

.fuhricated plaster mouldings' to make them as pre-cast units hy using cheap fiber-glass 

mouldings. Here the cost and savings can easily be calculated using ve1y rough cost data. 

I lowever, during the VE study many more attractive ideas can come. The primary solution 

discuss here should not inhibit creative activities ofthe study. 
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1•1m•m No: I VI~· OIA \VE Study Number 
\ 

Project Description 

Project Name: I Project No: 

Authorizing Persons 

Name Position I Contact Detail 

-- ------------- ------

- ---- t ----------- -- ------------

! 

Data Sources 

Data Type I Source I Remarks 

- ---- - -- --- -- - --------- ------ ------------- --

------ ------- ----------

------ -----

VE Team 

Name Position/Department I Contact Detail 

----

! 

I 

-------------- -------------------:------- -------- - - ----- -------- --------------

I 

Preliminary Cost Vs Saving Calculation 

Adapted from Value Engineering for Small Transportation Projects- By Clark J.A. (1999) 
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Information Phase 

General Instructions: 

Distribute copies of forms completed during the pre-study phase to all members of the YE 

team prior to Y E study. So that team can have more time to investigate about the issue. 

Finalize the scope of the issues to be addressed - discuss the problem with the team 

members to achieve a consistent understanding of the issues at hand. 

I inalize challenging improvement targets that YE team need to reach at. 

Examples- cost savings, value improvements, reduce life-cycle-cost 

Encourage team work towards a common goal 

Lstablish ground rules for the YE study 

- Whenever possible share workload equally among team members 

- Do not be afraid to make mistakes 

- Follow the basic problem-solving steps 

- Be a good listener 

- Be enthusiastic about the project 

- Work hard. Keep the "team climate" free, open, and supportive 

- Fully use individual and team abilities, knowledge, and experience 
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Purpose of this cost modeling is to identify the projects elements that deserve the most 

attention. 

Estimate Source: 

List here the source and date of estimate that were used here. 

Project Cost: 

The project costs are normally spread into large number of items, hence grouping them into 

ten to twelve major categories would facilitate the preparation of cost model 

Examples: foundation, services, architectural finishes and so on 

For each cost item, calculate the percentage of the project cost it represents (calculate the% 

by item cost divided by total cost). Also make any important remarks. 

Pareto Analysis- COST MODEL: 

For the Pareto analysis, estimate the smallest number of items needed to make up 80% of 

the total cost. The easiest way to do this is to start with the largest cost item and work down, 

adding percentages until you reach approximately 80%. 

Using a Bar Chart format, show the cost of each item starting with the highest cost item 

tirst. [ Items in vertical axis, Costs in horizontal axis ] 

- Draw a horizontal line to show the 80% cost spit of the project items. 

Emmple- Pareto Analysis 

~ 

-~~ 

8" -~~~ 

•:o ,;.t ,:>,• ><~I~,.,,_ 

"-·~·.:.:- ~c::: ~--•.J.•::J .•::J: 1'C .:;c.:-c·:•:- ~~J;~·.J:, ::>:..:: 
Co,;.~ J'S.) 

-------~~~-----···· _______ , ________________ _ 
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lnf(H'mution Jlhusc ·Cost Model Date: lvE Team: 

l~orm No: I VB-02 VE Study Number: 

Project Description 

Project Name: Project No: 

Source of Estimate: Date: 

Project Cost ' 

I Item I Cost (Rs) %to Total Cost I Remarks 

I 
I 

Pareto Analysis 

Adapted from Value Engineering for Small Transportation Projects- By Clark JA (1999) 
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Completion of Form: VE- 03 [Function Analysis phase- Function analysis] 

The items and costs in the Cost ModeL need to be transformed into a listing of project 

FUNCTIONS and their relative costs. It is also necessary to keep in mind that the objective 

of the function analysis phase is to identify those functional areas that have the greatest 

opportunity for value improvement. 

for each item, identify one or more functions that item perform. Define each function 111 

two words an active verb & measurable noun. 

Example- onefimction oj'a hammer is to ·applyfhrce · 

By identifying and naming project functions using an active verb that operates on a 

measurable noun will communicate what work an item or activity performs. This naming 

process helps multidisciplinary teams to build a shared understanding of the functional 
requirements ofthe project. 

Classify each function as 'basic', 'required secondary', 'secondary', or 'unll'anted '. A 

'hasicjimction' is the one that is essential to the project. A 'required secondary· function is. 

- Necessary for supporting a basic function, and 

- Must be achieved to meet codes or standards, or 

- Must be included to satisfy the owner 

Example: the 'basic' jimction of paint is to 'protect swface · and 'required 

secondwy 'jimction is to 'improve appearance' 

A 'secondm:v · function is not necessary and has a "worth" of zero. 

An ·unwanted' function is an undesirable effect that may require mitigation. 

Items satisfying the same function should be grouped together. 

The "cost" for each item comes from the estimate on cost model. If practical, allocate the 

item cost among its functions. 

The "worth" of each function is the estimated cost of the least expensive way to fulfill that 

function. That is about the least cost that the VE team believes can accomplish the same 

function. This should be a less costly way of performing the same function. irrespective of 

its project application. 
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Example, the least expensive way to "tramport water" may be a simple ditch. 

Some more examples are, 

ITEM FUNCTION COST WORTH COMMENT 
Bridge Cross Obstacle Rs. 25 Million Rs. 10 Million Use Culvert 
Culvert Pipe Convey Fluids Rs. 10 Million Rs. 2 Million Use open ditch 

Record any notes about !unctions, costs, and worth in the "Comments" field. 

Identify the functions of the entire project. Sum the "costs" and "worth" to get the project 

cost and worth. 

The size difference between the 'cost' and the 'worth' of the function is an indication of 

value opportunity. 

95 



F
u

n
c•

ti
o

n
 A

n
a

ly
si

s 
l"

h
;t

s<
.·-

F
n
n
<
.
~
t
i
o
n
 

\.
n

a
ly

si
s 

1
o

a
te

: 
P

m
·m

 N
o

: 
1 

V
I<

J-
O

:l
 

P
ro

je
ct

 N
a

m
e

: 

It
e

m
 

N
o

 

2 3 4 5 6 7 8 9 

It
e

m
 D

e
s

c
ri

p
ti

o
n

 

T
o

ta
l 

P
ro

je
c

t 

V
E

 S
tu

d
y

 N
u

m
b

e
r:

 

P
ro

je
c

t 
D

e
s

c
ri

p
ti

o
n

 

P
ro

je
ct

 N
o:

 

F
u

n
c

ti
o

n
 

F
u

n
ct

io
n

 =
 A

ct
iv

e
 V

e
rb

 +
 M

e
a

su
ra

b
le

 N
o

u
n

 

K
in

d
=

 b
a

si
c,

 s
e

co
n

d
a

ry
, 

re
q

u
ir

e
d

 s
e

co
n

d
a

ry
 &

 u
n

w
a

n
te

d
 

C
o

s
t 

V
e

rb
 

N
o

u
n

 
K

in
d

 

-
-

-
-
-

-
--

-1
--

-
-
-
-
-
-

--
--

--
+

-

-
-
-
-
-

~
-
-

A
d

a
p

te
d

 f
ro

m
 V

a
lu

e
 E

n
g

in
e

e
ri

n
g

 f
o

r 
S

m
a

ll
 T

ra
n

s
p

o
rt

a
ti

o
n

 P
ro

je
c
ts

-
B

y 
C

la
rk

 J
A

 (
1

9
9

9
) 

96
 

jve
 Te

a
m

:-
--

W
o

rt
h

 
C

o
m

m
e

n
ts

 

-
-
-
-
-

-
__

__
_ _

__
_.

 -
-

-
-

-
-
-
-

-
-
-

-
-
-
-



Completion of Form: VE- 03A [Function Analysis- Cost I Function analysis] 

Purpose of this form is to continue with the function analysis and to rank the ideas based on 

their importance. 

Function Analysis: 

Get the ·function & kind' details from Form: VE- 03 

Calculate the percentage of the total cost and worth that each function represent. (Calculate 

the% by function cost divided by total function cost) 

Include any relevant ·comments' as required 

Calculate the Cost/Worth Ratio 

'lalue can be quantitatively expressed through the cost to worth ratio. This is also called as 

the ·value Opportunity Index'. High ratios indicate poor value. Low ratios indicate good 

value. The Value Opportunity Index established for a project or a function provides a 

measurement of its true value and suggests items or functions for further studies. 

[ (cost/worth)> I =poor value, (cost/wotih) < I =good value ] 

Based on the cost & worth percentage and cost/worth ratio rank the functions in descending 

order. 

Select the functions to consider for the next phase 
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Completion of Form: VE -03B [Function Analysis phase- FAST Diagram] 

The other technique that can be used to create a better understanding of functional 

relationship is the ·Function Analysis System Technique'. The outcome expected from the 

Forms VE - 03 and VE - 03A can be achieved through this technique as well. As per the 

requirement or the situation suitable technique can be determine by the VE team. 

The FAST diagram is a graphical representation of the functional logic applied to the 

original design. i.e. the FAST basically represents how the functions of a project relate to each 

other. 

The FAST model has a horizontal orientation described as the HOW & WHY dimension. 

This dimension is described in this manner because HOW and WHY questions are used to 

structure the logic of the system's functions. 

Step- I, Determine the 'higher order function': A FAST diagram begins with the basic 

functions on the top and the secondary functions on the bottom. A 'higher order function' is 

the function which fulfills the overall needs and wants of the user - in other words, is the 

main reason for the existence of the project. The 'higher order' function need to be 

separated from the basic functions and it should be pulled to the left side of the FAST 

diagram. For example 'protect surface' can be taken as the 'higher order function' of the 

wall paint. 

Step- 2, Identify the primary basic functions: Select the basic functions that directly answer 

the question "how does the project perform the 'higher order' function?" If direct answers 

are not among the existing basic functions, it is necessary to create a new one. All of these 

'"primary" basic functions need to be grouped at the top of the first column, but to the right 

of the 'higher order' function. 

Step- 3, Identify the primary supporting functions: The purpose of the ·primary supporting' 

functions are to assure dependability, convenience, user satisfaction and user attraction. In 

the FAST diagram. all the primary support functions need to be grouped to the right of the 

task function, but below the primary basic functions. 

Step- 4, Expand the FAST diagram to the right: By asking the question 'how the project 

does this from the viewpoint of a user?, the diagram need to be expand to the right. Most 

answers to the question will be found among the existing functions. Add second, third level, 

and lesser functions as needed, but don't expand a function unless the "how" question is 

answered by two or more functions. Both primary basic and primary supporting functions 

should be expanded in this way. 
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Step - 5, Verify the FAST diagram: The FAST diagram need to be verified by asking 

"" hy" as you move across the page to the left. Figure -1, illustrate a typical FAST diagram. 

Example: for FAST diagram 

HOW? 
t'• •. 

,,~. 

[/ 
B.:1sic 

Functions 

pf;, ... 1.,r•t 
p . .,;~~;,w 

Supporting 
Functions 

."•.)J!~,vq 

:So:1~H->~\· 
1),4,..· 

/.o,.it·;p:;l 

1.)""'"" 

f'igurl'- I. lypil'al F i\ST diagram (Sourel': Value Engineering Handbook- IDA) 
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Function AnnlJsis Jllmsc • PAST Uia~t·nm Date: VE Team: 
I 

F(n-m No: I VID • 03H VE Study Number: 
. 

Project Description 

Project Name: j Project No: 

FAST Diagram 

(Author) 
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Completion of Form: VE- 04 [Creative Phase- Brainstorming] 

Summarize original design and function in one line. 

Complete a separate form for each function 

BRAINSTORM on each of the functions to make as many ideas as possible. 

Remember the number one rule of brainstorming, DO NOT JUDGE! 

General Instructions: 

Ground rules - the main objective of this phase is to collect as much as ideas that may lead 

to alternative solutions to the problem identified. Following ground rules may ensure 

generation of creative ideas. 

- No idea is criticized and all ideas are recorded. 

- Judicial and negative thinking is not permitted. 

- To ensure large number of ideas, focus on quantity not quality. 

- Pick the opportunities to improve or expand ideas as they are generated. 

- Look for variety of ideas or solutions that covers a broader spectrum. 

- Note down all the ideas generated, do not discard any even feel impractical. 

Discourage Creativity Inhibitors - In this phase, it is required to make sure that maximum 

numbers of ideas are generated; hence, factors that act as creativity inhibitors should be 

controlled, minimized or eliminated. Examples of such inhibitors are, 

Habitual Blocks: 

- Desire to use ''tried and true" procedures even though new and better ones are available. 

- Rejection of alternative solutions those are incompatible with habitual solutions. 

- Lack of positive outlook, lack of effort, conformity to custom, and reliance on authority. 

Perceptual Blocks: 

- Failure to use all the senses for observation. 

- Failure to investigate the obvious. 

- Inability to define terms. 

- Difficulty in visualizing remote relationships. 

- Failure to distinguish between cause and effect. 
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Inability to define the problem clearly in terms that will lead to the solution of the real 

problem. 

Cultural Blocks: 

- Desire to conform to proper patterns, customs, or methods. 

- Overemphasis on competition or cooperation. 

- The drive to be practical above all else, thus making decisions too quickly. 

- Beliefthat all indulgence in fantasy is a waste oftime. 

- Faith only in reason and logic. 

Emotional Blocks: 

- Fear of making a mistake or of appearing foolish. 

- Fear of supervisors and distrust of colleagues. 

- Too much emphasis on succeeding quickly. 

- Difficulty in rejecting a workable solution and searching for a better one. 

- Difficulty in changing set ideas (no flexibility) depending entirely upon judicial (biased) 

op1n1on. 

- Inability to relax and let incubation take place. 

(IDA, 2006) 

Generate as much as ideas - The team should be encouraged to generate of as many as 

possible ideas that can produce alternative ways to perform the functions selected for study. 

For this purpose following technique can etTectively be used. 

Creative Thinking - The VE team leader should encourage the team to be open­

minded, inquisitive and creative in generating of ideas. Also, ·creative thinking' 

exercises and examples should be used to encourage the team. The energetic and 

positive VE leader can create the atmosphere that stimulates imaginations to create 

great ideas. 

Brainstorming - is a group creativity technique designed to generate a large number 

of ideas for the solution to a problem (Wikipedia.com). The brainstorming session 

should be taken as a problem solving conference where all the participants' 

proposals are encouraged. 

List Making - Here the team can be asked to write five to ten ideas on a piece of 

paper and then have the ideas read one at a time. 
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Ct't•ntivc l11msc - Ht•ainstot•ming Date: VE Team: 

Fot•mNo: T VI~- 04 VE Study Number: 

Project Description 

Project Name: T Project No: 

Function: 

Original Design: 

Ideas Generated 

~_______j 

f- -- -~-

--

I 

--- --1-~ --- --~ ~- --- -- -~--

f----------+- ----.-- ---------------------------- ---- --- ---- -- ---· 

--1 

1--

_ _j 

--

Adapted from Value Engineering for Small Transportation Projects- By Clark JA (1999) 
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Evaluation Phase 

General Notes: 

The objective of the Evaluation Phase is to analyze the results of the Creative Phase, review 

of the various alternatives, and select the best ideas for further expansion. 

The evaluation can be performed in two stages. An initial evaluation in the first stage and a 

detail evaluation in the second stage would be recommended. 

Initial Evaluation: 

- Check the feasibility ofthc creative ideas made from Brainstorming session and cross out 

those alternatives that the team believes are unrealistic and, therefore, unacceptable. 

In doing so, everyone in the team should agree with the idea that selected unrealistic 

ideas are dropped. 

Following steps will facilitate this process, 

- Identify and select ideas that appear to be of very feasible and relatively high probability 

of success. 

- Select ideas that appear to be of potential but which need further refinement in terms of 

scope. 

- Remove ideas that appear to be of not potential in this stage. 

The remaining ideas that are potentially workable are cost analyzed. 
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Completing Form: VE- 05 [Evaluation Phase- Detail Evaluation] 

Detail Evaluation: 

Develop and Rank Criteria specific for the project: 

These criteria can be both generic and unique to the project that was selected for the study. 

After the criteria are identified, they must be ranked or rated. Each criteria need to be rated 

against all other criteria to determine the relative importance of each criteria for the project. 

Choose up to eight criteria that are the key to the project. According to the situation, criteria 

can be determined. Example of such criteria would be of cost saving, implementation time, 

reliability, maintenance cost, safety. quality, environmental impact, simple to construct and 

so on. 

Complete the criteria matrix. 

Compare each pair of criteria and record their relative importance. 

Assign a preference level for each criterion against all other criteria. Each "major 

preference" is 4 points; each "medium preference" is 3 points; each "minor preference'' is 2 

points and "no preference" is a point. 

Calculate the total points for each criterion. 

Prepare the criteria weight list for the evaluation of ideas. 

Record any notes about the criteria matrix values in the comments I discussion section. 
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Examp/ejhr criteria weighting process. 

CRITERIA 

;_ ______ ,w,_w""'' 

R.AWSCOFl 
(WEIGHT 
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(Source: Value Engineering Guidance Handbook: United States Department of the Interior) 
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Evulmttion Ph:t ... t~- Idea I·~ valuation Date: jvE Team: 

Fm·m No: YB-05 VE Study Number: 

Project Description 

Project Name: Project No: 

Evaluation Criteria 

Ref No Criteria Comments 

A Criteria- A 

B Criteria- B 
---- --~----- ------- ------- -------~~ ---~- -~----

c Criteria- C 

D Criteria- D 

E Criteria- E 
~-~----- -- ---------- ------- ---- ------

F Criteria- F 

G Criteria- G 

H Criteria- H 

Criteria Matrix 

B c D E F G H Total Points 

A a Criteria- A 

B b Criteria- B 

c c Criteria- C 

D d Criteria- D 

E e Criteria- E 

F f Criteria- F 

G g Criteria- G 

h Criteria- H 

Total Points (weight) 

! -~ - Major preference 

3- Medium preference 

2 - Minor preference 

1 -Letter/Letter- no preference (each scored one point) 

Cnteria with a total point of 1 (or less) can be dropped from the list. 

[Criteria which get dropped may be considered in advantages/disadvantages analysis] 

-

Adapted from Value Eng1neenng for Small Transportation ProJects- By Clark J A (1999) & Value Engineering Guidance Handbook 
Un1ted States Department of the Interior 
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Completion of Form: VE- 05A [Evaluation Phase- Matrix Analysis] 

The purpose of this form is to evaluate each idea against the established and weighted 

criteria for the project. 

Complete one form for each function. Also indicate the function of the selected project. 

List all the desired criteria selected in form VE- 05 [Criteria- A to Criteria- I]. 

Include the relative weight of each criterion as calculated in form VE- 05 (Items a, b, c to i) 

List the 'ORIGINAL· item and all the alternative ideas from Form: VE- 05 that requires 

comparison. 

Grade how each of the alternative ideas satisfies each objective or criteria, i.e. I = Poor and 

5 = Excellent. 

Enter the grading for each alternative idea in the top part of the box. 

Multiply the rating by the weight for each combination. Enter the weighted rating in the 

lower part of the box. 

Rank the alternatives according to the total score (I 

Select at least the top three ideas 

highest, 2 second highest, etc.). 

DES1REO cr:.~~Tf'RIA 

·r< E':""...}'• ._.1ce ~cJ:,.;! --+,-::/ 

TJ .['~-- ~. ~- , I r 

f' !& ~ ' ~ I I ~ I I ! 
--- • M ' Jg'l \ ,~ I -~ I 

'"'~I :z: .- ,f:: ,,.2"'f' "'I ,,; '.P:. I :::I 
~lf !i i ~ i ·,.~ (} i ~ f ~ ·~ ~ ,_,.. = 

~ ' ::= i CJ. ;~~. ~ X ;f1 < ~ ! 9 ~ :-M i ~~ 
~ ~ ;J r· .:~ j ~ .:_:::I -c l J?. ~ b - I ~ ~ 

,_ ± - ii' 2 ,:.;: -~--' 4..J 7'. ~.., ~ u ; "'~ - f 

I·· U~C T: ()N .F(;:: K. .'::': :~ :__, C Y 

?ro+ec-r ? rop-er--t·:,.-

-· .,., >I '; " ! <L "' -= 'I ·~ ' :';!: I ,., -' 
'"'- I ·.•C -~ ··I '' ,<.; "'-; "' ··- I '"' I ' • I ~ .,, I' P:E!.....~Tt'-.,rE~ ':: ~-··· ··- ; --~ ' ...,.., ---Ll .. - C· ~ 

'hEICHTS I 2.7 I ~ I 2. i I 's i 9 I G I 3 I 3 I Q I f- -I l . .:..L--:'*ERNATIVES 

c:>r~,ino t (~ e-:;,.:-'3.-~ 5/ 
!...-0315 

~Pv•:-s:e ,.._Jo. s--::t-"'e,....~lf"!""" -p;::;;rc=-~:::-.;.;;,.-;;=;;:;:--i'::-7r--j":::~?l"--:=-":#,-::::-'-;;of-o=;'-"-?-i"-::.:-"?i"-:;;-""?/"'--'?'!"---:> 
2 5;:~-~at~r"' <"·.-..r-~~1< f\~.c:d - .. ---~-----------"·---r-~-'7!----+:::~~_:_:;:,+=-.:.::,~:.::::.,.~.=.,.,.c..::-::_,.jC-_,f,;,_.....,;._=._---f 

C~onc~r·e~ ::-e.r"tc:e 

! ~::b~~~i;;:_ec~~·/ ~~::~':,:~~~~ ,., 
Pu<V>1";> ~ (_~,-d;--~e.-_. Lllo......-rc:.,f\,CL 

i 6 ~f'IC~ d.e.:e+.:. l:-cv·bed ·...v!~ 
~~~~~~-~~~=z~~~~~~~;---f7~~~?¥~~~~~~~~~4-~~~~----
l 

l'"l!':"r1Cc-: 

7 ho~-:;.reb.ed 

l ,a Zoo moo+ 

I 9 H~J<>oe ·~M"h ~ brvsh 
' ~ 

t:;el~ h._,,r;ea ~~ L 3 g 
<O !::l'""i'vt!'n ~dii ~:::.-r ~·6!>1~ - l 

1 ~ ~,:;~~ ~~~ ~~·~.r.::~ 3'1 t;: 2... 

; )J. L/·,./ ~ 

1;; j/ '" 1 
r EXCELLENT-s VERY GOOD-'< G000-3 FA! R-2 POOR-> 

(Sou1·cc: Value Engineering Guidance Handbook: United States Department of the Interior) 

/\n example for Matrix Analysis 
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l·~mluation Phase- Idea l•J,·aluation Date: VE Team: 

Form No: VB-05;\ VE Study Number: 

Project Description 

Project Name: Project No 

Function: Desired Criteria 

Idea 
Ref 

<( 

m .2 
·c 
0 

Relative Weights1 a 

Idea Description 

co 

I 
m 
c 
2 
·c 
0 

b 

0 0 

m m 
c ·c 
2 2 
·c ·c 
0 0 

c d 

Grad1ng of ldias [ Excellent-5, Very Good-4, Good-3, Fair-2, Poor-1] 

w LL <.9 J: 

m m m m 

I 
m 

·c 2 .2 ·c ·c 

2 2 2 
·c ·c ·c ·c ·c 
0 0 0 0 0 

(/l ...... 
c: ·o 
a.. 
ro ...... 

e 9 0 
1-

Cl 
c: 
~ 
c: 
!'Cl 

0::: 
ro 
c: 
u. 

,\daptcd lrom Value Enginecnng Uuidance Handbook United States Department of the Interior & Value Engmecnng Manual of Instruction of 
I ii1lh Department of Transportation. 
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Development Phase 

In this phase. the best alternative ideas selected during the Evaluation Phase are thoroughly 

analyzed. 

For this phase a set of six forms is provided. These forms will help VE team to develop each 

idea into preliminary design alternatives. 
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Completion of Form: YE- 06 [Development Phase- Benefits] 

\ft:cr the alternative ideas are ranked and weighted against the criteria, a comparison of 

advantages and disadvantages need to be done. Advantages and disadvantages that are not 

addressed in the desired criteria are listed here. 

Indicate the selected function. 

List the selected creative ideas. 

List advantages and disadvantages, also a rating can be assigned for these selected 

alternative ideas. 

112 



H
c
\d

o
p

m
c
n

t 
P

lm
ll

lc
-

H
cn

cf
it1

11
 

l<
'tn

•n
J 

N
o

: 
r 

V
I
~
-
(
)
(
)
 

P
ro

je
ct

 N
a

m
e

: 

F
u

n
ct

io
n

 B
e

in
g

 A
n

a
ly

se
d

: 

It
e

m
 

N
o

 

--
--

+
--

-

-
--

-1
--

--
--

-

\
-
~
-
-
-

I
-
-
-

S
e

le
c

te
d

 C
re

a
ti

v
e

 I
d

e
a

 

--

V
E

 S
tu

d
y

 N
u

m
b

e
r:

 

P
ro

je
c

t 
D

e
s

c
ri

p
ti

o
n

 

A
d

v
a

n
ta

g
e

s
 

-
-
-
1

-
-
-

-·
 -

-· 
-
-
-
-

--
--

+
--

A
d

ap
te

d
 f

ro
m

 V
al

ue
 E

n
g

in
ee

ri
n

g
 G

u
rd

an
cc

 l
la

n
d

b
o

o
k

: 
U

ni
te

d 
S

ta
te

s 
D

ep
ar

tm
en

t 
o

f 
th

e 
ln

te
n

o
r 

11
3 

D
at

e:
 

V
E

 t
e

a
m

: 

P
ro

je
ct

 N
o

: 

D
is

a
d

v
a

n
ta

g
e

s
 

R
at

in
g

 

---

·-
--

-

-
---

+-
---

-



Completion of Form: VE- 06A [Development Phase- Sketches] 

!laving identified which functional areas can be changed, make a SIMPLE SKETCH (if 

applicable) of the project element as 'ORIGINAL· and as proposed. 

Include enough information to clearly identify the proposed changes. It is important to 

remember that ·a clear, easy to understand sketch is the best sales tool'. 

Complete one form for each idea I alternative. 
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Dl'wlopmcnt Phase - Sl{ctchcs Date: lvE Team: 

rm·m No: I \'E- 06i\ VE Study Number: 

Project Description 

Project Name: I Project No: 

Selected Creative Idea: 

Original Design (sketch attached Y/N) 

I 
' I 

Proposed Change (sketch attached Y/N) 

Adapted from Value Engineering Manual (2004)- West Virginia Department of Transport 
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Completion of Form: VE- 06B [Development Phase- Calculations] 

It is necessary to provide sufficient calculations to enable all reviewers to analyze your 

proposed change and determine that it is a workable and realistic alternative. 

Calculations should show technical data only. 

Reserve cost calculations for the cost estimate forms. 

Identify and explain all assumptions that were made if specific data is not available. 

Include as many sheets as necessary. 
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Development Phnse - Cnl<~nlntion Date: JvE Team: 

Pm·m 1'\'o: I VI<J- onn VE Study Number: 

Project Description 

Project Name: I Project No: 

Selected Creative Idea: 

!Calculations 

Adapted from Value Engineering Manual (2004)- West Virginia Department of Transport 
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Completing Form: VE- 06C [Development Phase- Estimates] 

The technical I engineering calculation can prove the viability or the build-ability of the 

selected alternative solution. In addition. it is necessary to show the resulted value 

improvement or cost savings. 

This sheet allows for a comparison of the costs for the various proposed alternatives to their 

original costs. 

Complete one form for each selected idea I alternative. 

Provide all the required cost details. 

Use the cost estimate (BOQs) of the ·original design' to calculate the total original 

cost. 

Provide the cost break-down for the 'proposed design· with as many as details 

required. 

List any assumptions made and indicate where your costs were obtained. 
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Ht•lclopmcnt l 11hnsc - R-.timntcs Date: VE Team: 

Porn• No: \'E- 0()(' IVE Study Number: 

Project Description 

Project Name: j Project No: 

Selected Creative Idea: 

Construction Element I 
1 

Ori,ginal D~sign I Proposed Design 
I I ! 

Unitl Qty I Rate Amount I Unit I Qty Rate Amount 

~ - --+-----1~~ ~ -----+--- ----

1- - - ---- --- 1----l---- --- --1-~---·-~~ 

~---~---- -1 ~~- - 1----1 1----1 ---1----+---

Adapted from Value Engineering Manual (2004)- West Virginia Department of Transport 
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Completion of Form: VE- 060 [Development Phase- Life Cycle Cost] 

The life cycle cost (LCC) is the economic measure of value. Therefore LCC method is used 

to compare and evaluate the total costs of the competing solutions. 

The 'present worth method' of life cycle cost analysis is used to compare the competing 

design solutions. The present worth method requires the conversion of all present and future 

expenditures into 'today's cost'. 

Estimate the Economic Life for the Item- projected effective useful life of the item (I 0. 15, 

20. 25. years etc ... ) 

Determine the Discount Rate to be used - this is the difference between the inflation rate 

assumed and the time value of money (interest rate) 

Initial Costs: 

I tcm Cost- these are the cost to produce or construct the item 

Development Cost - these are the cost associated with design, testing, prototype and 

models. 

Implementation Cost - they are the cost expected after the approval such as redesign, 

testing, contract administration and training. 

Miscellaneous Cost - these costs depend on the item and it may include owner supplied 

cquipments, financing, license and fees. 

Single Expenditure (Non-recurring): 

Repair and replacement costs - these are costs estimated on the basis of predicted failures 

and replacement of major system components. Each estimated cost is for a specific year in 

the future. 

Salvage - this is referred to a residual value of an item. Salvage value is entered as a 

negative value in the LCC calculations. 
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Annual Costs: 

Operation cost - these are for estimated annual expenditure for utilities, fuel, msurances, 

taxes and other fees. 

General maintenance cost - for annual expenditures for scheduled upkeep and preventive 

mamtenance. 

Other annual costs- costs for annual usc of equipment for items and annual support cost for 

management overheads. 

PW Factor (present worth factor) form the chart in Appendix - C, it is the value of P/F 

factor where the interest rate is equal to the selected discount rate and number of year is 

equal to item (a) of single cost and so on. 

PW Factor (present wot1h factor of annuity) form the chart in Appendix- C, it is the value 

of PIA factor where the interest rate is equal to the selected discount rate and number of 

year is equal to selected economic lite. 

For the initial cost, cost= PW (present worth) 

To get the future single cost and future annual cost of each item, estimated cost are 

multiplied by the PW factor of each item. 

This comparison is done for all the selected creative solution. 
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nc,clopmcnt Plmsc- L~'~; .\nnl;p;is Date: JvE Team: 

Pm·mNo: I VI~ -001) VE Study Number: 

Project Description 

Project Name: I Project No: 

I Discount Rate: jEconomic Life: 

I 
Original Design 

Alternative- 01/ Selected 

1. Total Initial costs 

i) Item Cost 

ii) Development Cost 

iii) Implementation Cost 

iv) Miscellaneous Cost 

Single cost 

[Single cost@ ....... % interest] 

a) Year PW Factor 

b) Year PW Factor 

c) Year __ PW Factor __ 

d) Salvage I unused service life 
Year __ PW Factor 

2.Future Single Cost 

Cost 

Annual Costs (based on present worth of annuity) 

[Annual cost @ ........ % interest] 

a) Operation cost PW Factor __ 

a) General maintenance PW Factor __ 

b) Other annual costs PW Factor __ 

3. Future Annual Costs 

[4.Total Future Costs (2+3) 

[s.Totallife cycle costs (1 +4) 

PW 

Adapted from Value Engineering Manual (2004) -West Virginia Department of Transport 
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Completion of Form: VE- 06E [Development Phase- Cost saving summary] 

This sheet provides a summary ofthe recommended alternative and its cost savings. 

- Complete one form for each alternative solution. 

- Briefly describe the original and proposed concepts. 

- Briefly discuss important advantages and disadvantages. 

- Summarize the total cost saving. 

Discuss and justify the proposed alternative with regards to the advantages. value 

improvements and cost savings. 
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Ucl'clopmcnt 111utsl·- Sununnry I Date: lvE Team: 

J<'m·m No: 1 VJ<J- O(H<J IVE Study Number: 

Project Description 

Project Name: J Project No: 

Function: 

Original Concept 

VE Concept 

Advantages Disadvantages 

Discuss I Justification 

Life Cycle Cost Summary (Present Worth Method) 

Initial Cost / Life Cycle Cost Total Cost I 
Original Design (a) 

Proposed Change (b) 

Savings (a-b) 

Adapted from Value Engineering Manual (2004)- West Virginia Department of Transport & Value Engineering for Small 
Transportation Projects- By Clark J.A. (1999) 
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Completion of Form: VE- 07 [Presentation Phase- Executive Summary] 

The purpose is to present a summary ofthe study and its results to the decision-makers. 

The executive summary should include a concise. abstract of the VE study. It is the 

executive action document from the team to the decision makers, highlighting the study and 

recommendations 

It should be confined to one page if possible. 

As a minimum it should include: 

General: 

Project description including the total estimated construction cost 

Date ofthe VE study 

Results Obtained: 

Number of recommendations 

-Total projected savings 

-Savings as a percent ofthe project cost 

Highlights: 

Summarize significant recommendations 

Constraints: 

Identify any conditions (political, social, or project) that influenced the team's 

recommendations. 
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l 0 1"t.'St.'ntation Phase.·- Bxct.•nti'\'c.' Snnnnai'Y Date: lvE Team: 

Fcn·•n No: I VB-07 VE Study Number: 

Project Description 

Project Name: I Project No: 

I Executive Summary 
I 

General: 

Results Obtained: 

Highlights: 

Constraints: 

Adapted from Value Engineering Manual (2004)- West Virginia Department of Transport 
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Presentation Phase- Preparation of Presentation 

A good recommendation will require a good written and oral presentation. 

The VE team should be ready with both written and oral (discussion) presentation to 

convince the stakeholders. 
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Completion of Form: VE- 08 [Implementation Phase- Recommendation] 

Once the VE study has been completed, the VE study recommendations need to be accepted 

and approved for implementation by the project stakeholders. 

YF study team's recommendations are distributed along with this form to all the 

stakeholders for their review and comments. 

Also meetings I discussions can be arranged with the stakeholders to discuss their responses 

and come to an agreement on the status of the recommendation. 
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I mplenu•ntation Ph:ts'""- R'""<"(Hlllll'""ndution Date: Jve Team: 

Fm••n No: I Yl~- OS VE Study Number: 

Project Description 

Project Name: 1 Project No: 

Recommendation: 

Prepared by: 

Review Status: Accept Conditionally Accept Reject 

Stakeholder Responses 

Technical Feasibility 

----

lmplementable Portion 

Validated Cost Savings 

Scheduled Impact 

Safety Impact 

Issue Resolution 

Stakeholder Consensus 

Other Comments 

Adapted from Value Engineering for Small Transportation Projects- By Clark J.A. (1999) 
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l 

Completion of Form: VE- 09 [Audit Phase- Summary] 

The objective of the Audit Phase of the Value Engineering Job Plan is to check that desired 
results have been attained, documented, and reported. 

List all the VE recommendations with brief description. 

Record the actual implemented savings realized as against the initial anticipated savings. 

Include any comments on savings or suggestions for improvements. 

--......... 

' ,.;<# '' (' ~/J'" 
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Completion of Form: VE- 09A [Audit Phase- Data Recording] 

The purpose of this form is to record data about the project and value engineering studies 
carried out for future reference. Also, these data can be included into a database for 
effective utilization. 

fill all the information as complete as possible. 

It is required to fill out a form for each VE study carried out. 
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"\udit I•lm~c- nata Uc<-·ordin!!; Date: 

Forn1 No: I VI~- OUA 

j Project Description 

Project Name: 
---- ------ ---- ----

Project No: 
--------- - --- --

Type of Project: 
Project Location: 
Start Date: 
Completion Date: 
Project Manager 

I Major Project Elements 

------- --------- ---- ---- ---- --- ----- ----- I 
------ ----- ------ ------- --- ----- ----- -----

VE Study Details 

VE Study Number: 
Study Date: 
VE Team Leader: 

VE Team Members: 

-- ---- ---------

Summary Data 

Initial Estimated Project Cost: 
Final Project Cost: 
Number of Recommendations: 
Number of Approved Recommendations: 

- -------- - -- ------- ---- --- -------------- - --- ------------- ---

Estimated value of all recommendations: 
-------- --- -- -- ------------------- --

Estimated value of approved recommendations: 
Implemented Savings: 

Details of VE Recommendations 

Recommendation - 1 
Brief Description: 
Estimated Saving 
Implemented Savings: 

Comments: 
Recommendation - 2 
Brief Description: 
Es\Jmated Saving: 
Implemented Savings: 
Comments: 
Recommendation - 3 

- - ---- --------

Brief Description 
---- -- -- -- --

Estimated Saving 
Implemented Savings: 
Comments: 
Adapted from Value Engineering for Small Transportation Projects- By Clark JA (1999) 
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Appendix- C 

Engineering Economics Tables 

Source: Value Engineering Manual (2004)- West Virginia 

Department of Transport 
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