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Objective

• The objective of the presentation is to explore the use of the Value Engineering (VE) technique in the context 

of Public Procurement of Innovative solutions (PPI). 

• With this purpose, the presentation will: 

(i) provide a backdrop on the cycle of innovation and the taxonomy of Innovation Procurement based 

on the EAFIP methodology, and the conditions to apply VE in PPI thereof;

(ii) define the fundamentals of the VE technique looking at its history, to show proven advantages;

(iii) explain the application of VE within the EU legal framework; and 

(iv) show case studies of the use of VE contractual clauses.  
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Outline

1. Introduction to Innovation Procurement (IP) and the EAFIP methodology 

2. Definition and history of Value Engineering (VE)

3. Value Engineering Change Proposal (VECP) clauses  in the EU framework

4. Case studies of the use of VE in PPI
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Question to the audience
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1. Introduction to Innovation 
Procurement (IP) and the EAFIP 

methodology

o The innovation cycle and the taxonomy of IP

o The EAFIP step-by-step approach

o When and how to use VE in PPI
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Innovation Procurement

6

Innovation Procurement happens when public buyers acquire the development or deployment of

pioneering innovative solutions to address specific mid-to-long-term public-sector needs.

Source: European Commission
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Innovation definition

‘Innovation’ means the implementation of a new or significantly improved product, service or

process, including but not limited to production, building or construction processes, a new marketing

method, or a new organisational method in business practices, workplace organisation or external

relations inter alia with the purpose of helping to solve societal challenges or to support the Europe

2020 strategy for smart, sustainable and inclusive growth; …

Directive 2014/24/EU Art. 2 (22) Definition
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Innovation cycle & Taxonomy of Innovation
procurement
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EAFIP methodology – preparation steps

VE method
used for needs

analysis

VE method use for
value calculation & 

alternative
comparison
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VE as a 
condition to

present VECP 
in a  contract 

clause

VE used to
evaluate

results for
improvements

VE 
method
use for
needs

analysis



©2022 Corvers 11

• VE applied as a needs analysis tool

• VE applied for value calculations and
comparison of alternatives in the
development of a business case.

• VE applied as a special condition relating
to the performance of a contract: VE 
clauses that incentive innovation and
savings -risk/benefit sharing tool.

• VE applied to monitoring and
improvement.

When and how to use VE in IP

• Compliance with principles of 
transparency, equal treatment, 
non-discrimination, 
proportionality.

• Inform of VE in OMC and
Contract Notice.

• Avoid substantial
modifications of contracts.
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Contract performance - Directive 2009/81/EC

Article 20 Conditions for performance of contracts 

Contracting authorities/entities may lay down special conditions 
relating to the performance of a contract, provided that these are 
compatible with Community law and are indicated in the contract 
documentation (contract notices, contract documents, descriptive 
documents or supporting documents). These conditions may, in 
particular, concern subcontracting or seek to ensure the security of 
classified information and the security of supply required by the 
contracting authority/entity, in accordance with Articles 21, 22 and 23, 
or take environmental or social considerations into account.
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Contract performance - Directive 2014/24/EU

Article 70 Conditions for performance of contracts 

Contracting authorities may lay down special conditions relating to the 
performance of a contract, provided that they are linked to the 
subject-matter of the contract within the meaning of Article 67(3) and 
indicated in the call for competition or in the procurement documents. 
Those conditions may include economic, innovation-related,
environmental, social or employment-related considerations.

Art. 87 in Directive 2014/25/EU
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2. Definition and history of Value 
Engineering

o The US experience: from trade secrets to game-changing

systematic approach.

o Procurement technique in the Federal Acquisition Regulation

o The case of Japan and The Netherlands
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Definition of VE and VECP

• Value Engineering: A systematic process of reviewing and analyzing the requirements, functions and 
elements of systems, project, equipment, facilities, services, and supplies for the purpose of achieving the 
essential functions at the lowest life-cycle cost consistent with required levels of performance, reliability, 
quality, or safety. The process is generally performed in a workshop environment by a multidisciplinary team 
of contractor and/or in-house agency personnel (such as an IPT), which is facilitated by agency or contractor 

• Value Engineering Change Proposal (VECP) A proposal submitted by a contractor consistent with the VE 
clause(s) in the contract that, through a change in the contract, would lower the project’s life-cycle cost to 
the Government without impairing essential functions, characteristics, or performance. The contract 
change requirement can be the addition of the VECP to the contract with attendant savings. VECPs are 
applicable to all contract types, including contracts with performance-based specifications. 

52.248-1 Value Engineering. | Acquisition.GOV

https://www.acquisition.gov/far/52.248-1
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Origin of VE
• In 1957, the Navy’s Bureau of Ships became the first DoD

organization to establish a formal VE program based on earlier
work at General Electric (GE) during World War II.
• Two GE employees, Lawrence D. Miles and Raymond Fountain, set up the

Bureau of Ships program to help reduce the cost of ship construction, which had
nearly doubled since the end of World War II. The Bureau of Ships asked that
the technique be called “Value Engineering” and staffed the office with people
under the general engineer position description.

• In 1959, the contractual requirement for VE was added to the
Armed Services Procurement Regulation the forerunner of today's
Federal Acquisition Regulation (FAR). 

• VE was initially used only with command approval, but in June 1962, 
the Defense Department's procurement regulations were modified to 
establish VE as a mandatory program both for the Department and for 
its contractors

Lawrence Miles
Foundation
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History of VE
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What Value means

Source: Miles Value Foundation
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Federal Acquisition Regulation - FAR

The VECP shall include the following:

1) A description of the difference between the existing contract requirement and the 
proposed requirement, the comparative advantages and disadvantages of each, a 
justification when an item’s function or characteristics are being altered, the effect of the 
change on the end item’s performance, and any pertinent objective test data.

2) A list and analysis of the contract requirements that must be changed if the VECP is 
accepted, including any suggested specification revisions.

3) Identification of the unit to which the VECP applies.

4) A separate, detailed cost estimate for (i) the affected portions of the existing contract 
requirement and (ii) the VECP. The cost reduction associated with the VECP shall take into 
account the Contractor’s allowable development and implementation costs, including any 
amount attributable to subcontracts under the Subcontracts paragraph of this clause.

5) A description and estimate of costs the Government may incur in implementing the VECP, 
such as test and evaluation and operating and support costs.

6) A prediction of any effects the proposed change would have on collateral costs to the 
agency.

7) A statement of the time by which a contract modification accepting the VECP must be 
issued in order to achieve the maximum cost reduction, noting any effect on the contract 
completion time or delivery schedule.

8) Identification of any previous submissions of the VECP, including the dates submitted, the 
agencies and contract numbers involved, and previous Government actions, if known.

52.248-1 Value Engineering. | Acquisition.GOV

https://www.acquisition.gov/far/52.248-1
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48.201 Clauses for supply or service contracts. | Acquisition.GOV

https://www.acquisition.gov/far/48.201#FAR_48_201
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Japan – history of VE

• Value Engineering was introduced to Japan in 1955, but it was not until 1960 that industry

began utilizing the system. Mr. S. F. Heinrich of the National Association of Purchasing Agents

visited Japan in February 1960, for the purpose of conducting Purchase Engineering Seminars at 

various locations throughout Japan. 

• In December 1960, the SANNO Institute of Business Administration introduced the Value 

Analysis Planning Course (VAP). SANNO had begun already in 1957, conducting the Creative 

Thinking Course (CTC), a training program that incorporated many of the underlying principles of 

VE concepts. In May 1969, SANNO pioneered Japan’s first in-company VE training courses as VE 

Workshop Seminars, which are regarded the genesis of the development of VE in Japan.

• Society of Japanese Value Engineering (1971) “VE KATSUDO-NO-TEBIKI” Guidebook for VE 

Activities.  See also: https://www.sjve.org/eng/value-engineering

https://www.sjve.org/eng/value-engineering
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Design concept and alternatives - SJVE

Society of Japanese Value 

Engineering (1971) “VE 

KATSUDO-NO-TEBIKI” 

Guidebook for VE Activities.  See 

also: 

https://www.sjve.org/eng/value-

engineering

https://www.sjve.org/eng/value-engineering
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Japan – history of VE

• In 1963, the VE system was adopted by shipbuilders, railroad and 
heavy vehicle manufacturers, and electrical and communications 
machinery makers. 

• By 1964, the system had extended to basic machinery industries. 

• From 1965, it spread from the fabrication industries to process 
industries, then to metal, fiber, food, chemical, and steel industries. 
Later on, the VE system was taken up by architectural and construction 
companies. 

• VE was also reported to be effective at the research and 
development and design stages and  applied not only to hardware but 
also to processes, office routines, methods of organization and 
“software”. 
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• In 1981 at the International Conference of the Society of American Value Engineers in St. Louis, Missouri, Mr. 

Shoichi Akazawa, Executive Vice President of Fujitsu Limited based in Tokyo, Japan, in his speech “Producing

Results by Using Value Engineering in Japan” recognised that the technologies for improving productivity

and the concepts of Value Analysis, Value Engineering and quality control have their origin in the United

States. 

• In early 1970, the Japanese Ministry of International Trade & Industry, MITI, adopted national measures to

emphasize knowledge intensive industry and directed the entire business establishment in that direction. The

priority target was the electronics industry encompassing computer, integrated circuit, and software 

technologies. In addition, telecommunications technology was considered of high importance, and 

"mechatronics" started to become more significant, while energy-saving technology flowered in the wake of 

the 1973 oil crisis.

VE in Japan
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The Netherlands, VE clause and contract 
management

In 2015, the Temporary Committee of the Dutch Parliament for the evaluation of ICT projects studied

the possibilities to turn perverse incentives into positive incentives, and the use of a “Value Engineering 

clause” whereby a contractor submits savings proposals in a way that he participates of the savings 

actually made as a result of that proposal. This within a much broader context stressing the need of more control 

over the central government ICT projects.

“Bij het onderzoek zijn de mogelijkheden bezien om de door de Tijdelijke commissie ICT-projecten 

geconstateerde perverse prikkels om te zetten in positieve prikkels, zoals het hanteren van een bonus/malus 

regeling en een «value engineering clause», waarbij een opdrachtnemer die besparingsvoorstellen doet op 

enige wijze meedeelt in de daadwerkelijk gerealiseerde besparingen als gevolg van dat voorstel.” 26643 

Informatie- en communicatietechnologie (ICT); 33326 Parlementair onderzoek ICT-projecten bij de overheid. 

Nr. 389 Brief van de minister voor Wonen en Rijksdienst Aan de Voorzitter van de Tweede Kamer der Staten-

Generaal, Den Haag, 12 februari 2016. Letter No. 389 from the Minister for Housing and the Civil Service To 

the President of the House of Representatives of the States General, The Hague, 12 February 2016. 

https://zoek.officielebekendmakingen.nl/kst-26643-367.html

https://zoek.officielebekendmakingen.nl/kst-26643-367.html
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VE as decision-making tool 
at ProRail, NL
• ProRail is a rail manager responsible for maintenance, renewal, expansion and safety of the 

Dutch rail network. ProRail divides the space to 7,000 kilometers of track as an independent party, 
arrange all train traffic (1.4 million rides per working day) and builds and manages stations with 
attention to society and with an eye for future. 

• Value Engineering (VE) is used by ProRail as a decision-making tool in various stages of 
projects,  and in many cases, market parties are also expected to have in-house knowledge of 
VE which offers the possibility to optimize designs and to arrive at competitive offers. Each 
project would go through the analysis of whether the application of VE is useful and if so, at what 
time and for what purpose. 

• When applying VE, a multidisciplinary team in workshop form strives for cost-effective solutions for 
the required functionality within the project with success. The results of VE for projects are an 
average saving of 5 to 10 percent and for a number of projects even an average performance 
improvement of 18 percent. ProRail also offers VE training based on practical experiences. 

• Value Engineering was introduced within ProRail as a part of the 2002 Timme Hendriksen’s
thesis on how VE could be implemented within the organization. 

• In 2004, Value Engineering became a part of corporate policy and started to grow into a 
Program. Nowadays, 80% of capital projects within ProRail, which cost more than €10 million, 
apply Value Engineering in concept or preliminary design phase of the projects. Their
application of VM is based upon constrained resources, creating value awareness and building 
trust between stakeholders.
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• V = (Performance + Capability)/Cost 

• V = Function/Cost

• V = Customer satisfaction / resources

What Value means

• EU Directives refer to:
✓ Value of procurement

✓ Value of contract

• Subject matter & Thresholds: 
✓ Article 5:  Methods for calculating the

estimated value of  procurement (life-
cycle)

✓ Functional specifications

 Functional specifications to favor innovation
(Recital 74, Art. 24 Directive 2014/24/EU)

Value Management is concerned with the creation of 

sustainable value, whether that is focused on a product, a 

process, a project, an organisation or on wider society issues.
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Value

• Value can take a number of forms 
(Kliniotou, 2004), for example: 
exchange value, use value, esteem value, 
the open market price of an item, the 
usefulness value of an item, the 
attractiveness or desirability of an item.

• Value is often synonymous with cost 
but it is important to keep in mind that 
the value of something is not what it is, 
but what it does. The value of lies in 
what the item brings to the project and 
not what it is. “Value Engineering is 
about delivering more of the right things 
for less resources” (Dallas, 2006).
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• Function is the measurement expressed in currency, effort or exchange

• Cost is the price paid or to be paid

The definition of function, its evaluation and the development of alternatives are essential to the

process of VE and the calculation of cost effectiveness.

The cost effectiveness of VE is calculated as follows:

i. the percent cost reduction = present cost – cost after improvement (e.g. 30% to 70% reduction)

ii. benefit cost ratio = annual net savings due to VE/ cost of VE operations (e.g. 10 to 20%)

Function & Cost
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Best Value

Best Value based on R. Steward (2005) Fundamentals of Value Engineering.
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Achieving Best Value

• Value Engineering is a systematic process for achieving best value. 

• VE is multi-disciplinary in nature and applicable to all functional areas of 
an object or process. 

• Using the equation of function/resources, the primary objective of Value 
Engineering is to achieve best value, not simply cut costs.

• Methods by which value can be increased:

• Increasing the function of the product or service while keeping resources 
constant;

• Maintaining the function of the product or service while reducing 
required resources; or

• Increasing the function of the product or service while 
proportionately reducing required resources.

• Increasing the function while increasing resources to a lesser degree 
(i.e., a 50% increase in function produced by a 10% increase in resources). 

Value Engineering for Security Design Projects | Security Info Watch

https://www.securityinfowatch.com/integrators/article/21215356/value-engineering-for-security-design-projects


©2022 Corvers 32

VE method

1.

Pre-study

• Coordination

• Data 
preparation

• Team selection

• Modeling
(business case)

2.

VE Workshop

• Information

• FAST

• Idea generation

• Evaluation

• Development

• Presentation

3.

Post-Study

• VE Study
Report

• Implementation
plan

• Follow up
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VE method insights

Focus on
function
rather than the
item

1

Avoid confusion
from combining
functions

2

Encourage
creativity

3

Free the mind
from specific
configurations

4

Reveal
unnecessary
costs

5

Facilitate
comparison

6
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VE method

Information Function Analysis
Value 
Circle

Creativity

Evaluation

Development

Presentation

Decision
Implementation

follow up

Yes

No
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VE in monitoring

1. Now

2. Assessment

3. Start 

improvement

4. 

Implementing

the improved

proposal

KPIs

Benchmark

Supplier

performance

Improved

proposal

VE
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VE standard

• Value Management standard NEN-EN 12973: 
https://www.nen.nl/nen-en-12973-2020-en-
267484

• https://www.en-standard.eu/bs-en-12973-2020-
value-management/

• SAVE Value Methodology Standard Reference: 
https://cdn.ymaws.com/www.value-
eng.org/resource/resmgr/education/vm_standard
_reference_202092.pdf

https://www.nen.nl/nen-en-12973-2020-en-267484
https://www.en-standard.eu/bs-en-12973-2020-value-management/
https://cdn.ymaws.com/www.value-eng.org/resource/resmgr/education/vm_standard_reference_202092.pdf
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Quiz to the audience
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3. VE in the EU framework

o Innovation in the Public Procurement Directives

o Adaptive Public Procurement and VE in the digital era

o VE Change proposals and the Modification of Contracts

(VE clauses and EU case law)
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EU legal framework
Directive

2014/24/EU 
Public Sector

Directive
2014/25/EU 

Utilities

Directive
2007/66/EU 

Remedies

Treaty on the
Functioning of 

the EU

Directive
2009/81/EC
Defense and 

Security

Directive
2014/23/EU 
Concessions

Public
Procurement
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Directive 2009/81/EC

(12) This Directive should take account of the needs of the contracting
authority/entity throughout the whole life cycle of the product, i.e.,
research and development, industrial development, production, repair,
modernisation, modification, maintenance, logistics, training, testing,
withdrawal and disposal. These stages include, for example, studies,
evaluation, storage, transport, integration, servicing, dismantling,
destruction and all other services following the initial design. Some
contracts may include the supply of parts, components and/or
subassemblies to be incorporated in or affixed to products, and/or the
supply of specific tools, test facilities or support.
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Life cycle definition - Directive 2009/81/EC

Article 1 

26. ‘Life cycle’ means all the possible successive stages of a product, 
i.e. research and development, industrial development, production, 
repair, modernisation, modification, maintenance, logistics, training, 
testing, withdrawal and disposal;
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Contract performance - Directive 2009/81/EC

Article 20 Conditions for performance of contracts 

Contracting authorities/entities may lay down special conditions 
relating to the performance of a contract, provided that these are 
compatible with Community law and are indicated in the contract 
documentation (contract notices, contract documents, descriptive 
documents or supporting documents). These conditions may, in 
particular, concern subcontracting or seek to ensure the security of 
classified information and the security of supply required by the 
contracting authority/entity, in accordance with Articles 21, 22 and 23, 
or take environmental or social considerations into account.
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Contract performance - Directive 2014/24/EU

Article 70 Conditions for performance of contracts 

Contracting authorities may lay down special conditions relating to the 
performance of a contract, provided that they are linked to the 
subject-matter of the contract within the meaning of Article 67(3) and 
indicated in the call for competition or in the procurement documents. 
Those conditions may include economic, innovation-related,
environmental, social or employment-related considerations.

Art. 87 in Directive 2014/25/EU
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Modification of Contracts – Directive 2014/24/EU

Article 72 Modification of contracts during their term 

1. Contracts and framework agreements may be modified without a new 
procurement procedure in accordance with this Directive in any of the 
following cases: 

(a) where the modifications, irrespective of their monetary value, have been 
provided for in the initial procurement documents in clear, precise and 
unequivocal review clauses, which may include price revision clauses, or 
options. Such clauses shall state the scope and nature of possible modifications or 
options as well as the conditions under which they may be used. They shall not 
provide for modifications or options that would alter the overall nature of the 
contract or the framework agreement;

Art. 89 in Directive 2014/25/EU
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Substantial changes of contracts
A modification of a contract or a framework agreement during its term is 
considered substantial where it renders the contract or the framework 
agreement materially different in character from the one initially concluded. A 
modification is substantial where one or more of the following conditions is met: 

• the modification introduces conditions which, had they been part of the 
initial procurement procedure, would have allowed for the admission of 
other candidates than those initially selected or for the acceptance of a tender 
other than that originally accepted or would have attracted additional 
participants in the procurement procedure; 

• the modification changes the economic balance of the contract or the 
framework agreement in favour of the contractor in a manner which was 
not provided for in the initial contract or framework agreement; 

• the modification extends the scope of the contract or framework agreement 
considerably; 

• where a new contractor replaces the one to which the contracting authority had 
initially awarded the contract in other cases than those provided in specific 
circumstances. 

A  new procurement procedure is require



©2022 Corvers 46

VE prerequisites

• The intention to use VE should be advertised upfront, in the 
contract notice, and clearly established as part of the technical 
specifications, in compliance with the principles of equal 
treatment, non-discrimination and transparency.

• The VE approach and its application should be in line with the 
European Public Procurement Directives and the case-law of the 
European Court of Justice, particularly in what concerns to the 
modifications of a contract and the limitations regarding the 
material or substantial changes of the contract. 
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VE in compliance with TFEU Principles

• Publication of a contract notices to inform the potentially
interested suppliersTransparency

• Prohibition to modify requirements after submission of proposalsEqual treatment

• Competition for the contract is open to all European suppliersNon-discrimination

• Requirements should not be onerous or unreasonable (e.g. 
exclusióon due to non-compliance with tax payment obligations)Proportionality
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EU case law translated in the EU Directives
• In Case C-496/99 P Commission v. CAS Succhi di Fruti, 

the Court ruled on the principles of transparency and equal 

treatment establishing that all the conditions and detailed 

rules of the award procedure must be drawn up in a clear, 

precise and unequivocal manner in the notice or contract 

documents so that, first, all reasonably informed tenderers 

exercising ordinary care can understand their exact 

significance and interpret them in the same way and, 

secondly, the contracting authority is able to ascertain whether 

the tenders submitted satisfy the criteria applying to the 

relevant contract.

• In Case C-337/98 Commission v. France the Court stated 

that amendments to the provisions of a public contract 

during the currency of the contract constitute a new 

award of a contract “when they are materially different in 

character from the original contract and, therefore, such as 

to demonstrate the intention of the parties to renegotiate the 

essential terms of that contract”.

• In Case C-454/06 Pressetext Nachrichtenagentur GmbH v. 

Republik Österreich the Court ruled that an amendment to a 

public contract during its currency may be regarded as 

material when: (i) it introduces conditions which, had they 

been part of the initial award procedure, would have allowed 

for the admission of tenderers other than those initially 

admitted or would have allowed for the acceptance of a 

tenderer other than the one initially accepted; (ii) when it 

extends the scope of the contract considerably to 

encompass services not initially covered, and (iii) when it 

changes the economic balance of the contract in favor of 

the contractor in a manner which was not provided for in the 

terms of the initial contract.
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• Case C-216/17 ASST (Judgment of 19 December 
2018) While framework agreements allow some 
flexibility to carry out specific contracts, even for 
periods beyond the maximum duration of four years in 
specific circumstances, they constitute a closed system 
in which both contracting entities and suppliers must be 
determined from the beginning. In the same way, a 
framework agreement must establish the value and 
volume of the contract, without substantial changes 
to the contract being possible. The conditions of the 
framework agreement, including those that expressly 
allow modifications should be established in the 
announcement of the tender, in accordance with the 
principles of transparency and fair treatment. 

• Joined cases C 496/18 and C 497/18 (Judgment of 26 
March 2020) The Court concluded that the general 
principle of legal certainty is opposed to a new national 
regulation that (for reasons of protection of financial 
interests of the Union) establishes the possibility to 
initiate a procedure for the control of the legality of 
modifications of public contracts after the expiration of 
the regulations applicable on the date of said 
modifications. Therefore, it is not possible to control 
the legality of modifications of public contracts after 
the expiration of the applicable legislation. 

• Case C-263/19 T-Systems Magyarország As provided 
by the 2014 Public Procurement Directives, which 
implemented the case law of the CJEU, the contracting 
authority will have to initiate a new award procedure if 
modifications not defined upfront in the contract are 
introduced on a later stage.

EU case law after the 2014 Directives
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VE – unnecessary costs

• Failure to examine attributes which cause no useful function

• Failure to examine specifications due to needlessly expensive 
materials/components

• Poor build ability: failure to consider construction 
implications during design

• Lifecycle: failure to consider future operational costs

• Opportunity: failure to consider the cost of losing potential  
revenue

Potts (2008)

A relationship between cost, value and function can be 
summarize as follows: “it is important to avoid confusing cost 

with value. If added cost does not improve quality or the ability 
to perform the necessary functions, then value is decreased. 

Dell'Isola, (1997) 
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VE Benefits

• Improved performance

• Elimination of the unnecessary

• Standardization or simplification of operations

• Improved use of resources
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VE clause

1. Value engineering definition
The sum of activities and actions, aiming to ensure that the [Contractor] fulfils its
obligations such as to create added value for the [Contracting Authority]; these
activities and actions target innovative development, effective and/or efficient
organization of the project or similar.

2. Change orders and Value Engineering change proposals (VECP)
• VECP: activities, savings (TCO: Total Cost Ownership), risk analysis, 

contractual changes.
• Collaboration with other contractors and subcontractors
• Proposal presentation and implementation (plan)
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4. Case studies of the use of VE 
in PPI

o Contract management requirements (Royal Netherlands Navy)

o VE used to implement R&D results in on-going contracts

(WBL)
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Outsource maintenance of non-military vessels 
to specialized parties - VE
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Key aspects

• A specialized Contractor advises and directs the Maintenance of the Vessels and
necessary On-board Supplies and Consumables.

• Relation between ‘Smart' Advice/Business cases and the Bonus and Malus scheme.

• Relationship through the Performance Indicator 'Collaboration & Flexibility’.

• The Contractor submits Advice as part of its management function (fixed contract
price). This Advice is discussed with the Contracting Authority and, if interesting, it is
further elaborated in a Business Case. This business case is still part of the
management function.

• If this Business Case is approved by the CA, the Contractor will prepare a
quotation containing the costs of the modification or a quotation to work out one
or more aspects of a Business Case in detail (Further Investigation).

• There is also the relationship between the availability of the ships. Availability is part
of the KPIs. The aim is to achieve a direct relationship between the interest of the
CA and the yield of the contractor through Value Engineering for the entire
implementation period (10 years), so that the added value and yield of "smart"
advice is shared between both parties.
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Approach

• Define outline VE clause

• Define KPI’s

• Process and organisation

• Implementation

June 16, 2022
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Key Performance 
Indicators (KPI’s)

• Availability

• Life Cycle Cost

• Cooperation and flexibility

• Sustainability
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KPI-2 - Life Cycle Cost (LCC)
Resources are scarce. Every saving in the maintenance of a system frees up resources 

that can be used to achieve greater effectiveness elsewhere within the same budget 

group. For valuation in terms of VE, a future-oriented approach to the LCC has been 

chosen, whereby the investment of the measure or modification is compared with the 

original amount or quantity produced or returned:

KPI(2) = ∆BO + ∆CO + ∆Tr + ∆Op - I ≥ 0

Whereby:

• I = the investment required for the proposed modification or planned maintenance 

measure, for the remaining lifespan per ship, summed up for all ships covered by the 

proposal

• ∆BO = Total savings on named (preventive) maintenance over the remaining lifespan

• ∆CO = Total savings on corrective maintenance over the remaining service life; a more 

reliable system with fewer components that can fail means fewer spares purchased, less 

spares stock, fewer direct repair hours, fewer tools required for the expired repair

• ∆Tr = Total training savings over the remaining life; maintenance tasks that are needed 

less or no longer at all do not require training of personnel; for example, for a self-

calibrating system, the calibration course can be omitted, no trainer and training 

material is needed.

• ∆Op = Total savings on the operation of the system where the improvement is made; 

example: with consistently implemented remote monitoring, inspection rounds can be 

omitted, saving direct crew hours.

Example: an innovative anti-fouling extends the

effective term of this necessary protection from 4 to

8 years. The investment is the necessary engineering,

adjusting drawings and work instructions, qualifying

the process, training the personnel who will process the

new anti-fouling and the extra material costs of the

more expensive anti-fouling. Savings are made for

dock days, the material, the hours of application with

accompanying scaffolding, the environmental costs of

disposal of residual material.
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Expectations and 
examples

• SMART supplier

• Examples

• Innovation anti fouling

• Monitoring engines

• SMART sensors 
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• Asset management

• Purchase obligation

• Pipe leakage

• Integrating rainfall

• Predict the working of the system

61

Artificial Intelligence on Water Transport System

Asset 
management 

System

Predictive
Maintenance

Burst Detection

GE FANUC

Weather forecast

Optimising Transportsystem and 
Sewer plants

Burst Detection / Energy savings

Machine learning - Transport System

USER 
Experience

Dashboards / Reporting

- Central Control Room
- Alarms
- Sewerage experts
- Asset manager
- Management
- Municipalities

SENSORS

IOT
LAYER

BIG 
DATA
LAYER

Municipal
ities

Proces Automation
Siemens PCS7 / XYLEM 

AQUAVIEW

1- Intelligent Transport loop
2- Asset  Management  loop

1

2
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Implementing and maintaining  a Big Data platform

• Data Lake

• Business Analytics

• Artificial Intelligence

• Standards

• Waterschapshuis

• Waterpartners
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Cloud Computing

• No on-premise computers anymore

• Flexible

• Upscale / scale down

• Maintenance

• From carry out to take control

• Less IT knowledge necessary
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Digital Twin
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RG WELL (3308)

RG WANSSUM (3304)

RG MEERLO (3306)

RG BLITTERSWIJCK (3312)

RG WELLERLOOI (3310)

RG SWOLGEN (3316)

RG BROEKHUIZENVORST (3314)

AY

AZ

R21R20

BM

BL

R19

BK

BJ

R18

CC

CB

AL

R17

R16

CA

BZ

BG

U

R15

R14

BY

AX

K

R13

tot PI

BE BC

R12
BD

N

R11

BW

AW

D

R10

BR

BQ

P

R9

R8

BI

BH

R7

R6

AE

R5

R4

BF

V2

R3

R2

tot PI

R1

AP

AM

AC

AB

C8

C4

C2

C6

P9

AC

D: 350 (mm)

L: 415,89 (m)

P8

PVC

D: 376,6 (mm)

L: 222,538 (m)

P7

AC

D: 350 (mm)

L: 1281,97 (m)

P2

HDPE

D: 308,4 (mm)

L: 13,5503 (m)

P1

AC

D: 300 (mm)

L: 3772 (m)

P6

HDPE

D: 352,6 (mm)

L: 285,716 (m)

P5

AC

D: 350 (mm)

L: 433,431 (m)

P4

HDPE

D: 352,6 (mm)

L: 276,456 (m)

P3

AC

D: 350 (mm)

L: 622,081 (m)

C15

Bypass

Lozingsput

P25

PVC

D: 150,6 (mm)

L: 42 (m)

P13

AC

D: 200 (mm)

L: 1022,15 (m)

P12

HPE

D: 213,2 (mm)

L: 226,319 (m)

P11

AC

D: 200 (mm)

L: 196,652 (m)

P10

PVC

D: 376,6 (mm)

L: 248,225 (m)

P15

PE100

D: 312,8 (mm)

L: 768,851 (m)

P14

AC

D: 300 (mm)

L: 2018,37 (m)

P23

AC

D: 700 (mm)

L: 6532,34 (m)

Umondput Oostrum

L: 21,6 (m)

P21

PE

D: 396,6 (mm)

L: 674,08 (m)

P22

AC

D: 400 (mm)

L: 458,523 (m)

P20

AC

D: 400 (mm)

L: 1504,11 (m)

P19

GVK

D: 300 (mm)

L: 25,8031 (m)

P18

AC

D: 300 (mm)

L: 680,127 (m)

P17

HPE

D: 302,8 (mm)

L: 210,7 (m)

P16

AC

D: 300 (mm)

L: 126,192 (m)

C14

C13

P14

Qi: 150 (m3/h)

dH: 33,9899 (m)

P13

Qi: 150 (m3/h)

dH: 33,9861 (m)

RG Meerlo

H: 11,8 (m)

C12

C11

P12

Qi: 375 (m3/h)

dH: 73,3998 (m)

P11

Qi: 375 (m3/h)

dH: 73,3499 (m)

RG Wanssum

H: 11,05 (m)

C10
P10

Qi: 375 (m3/h)

dH: 84,4641 (m)

RG Well

H: 10,7 (m)

C7 P7

Qi: 150 (m3/h)

dH: 50,4321 (m)

RG Blitterswijck

H: 11,8 (m)

C5
P5

Qi: 160 (m3/h)

dH: 66,5519 (m)

RG Wellerlooi

H: 11,89 (m)

C3 P3

Qi: 245 (m3/h)

dH: 64,6618 (m)

RG Swolgen

H: 14,5 (m)

C1
P1

Qi: 375 (m3/h)

dH: 99,6462 (m)

RG BroekhuizenV

H: 9,05 (m)
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EU Tender PA – Security – Big Data – VE Clauses 
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Gunningsfase
5 partijen

Offerte uitbrengen
2 partijen

Wachtrij
3 partijen

Geheimhouding
Raamcontract

Uitvoeren opdracht
1 partij

Minicompetitie

Nadere 
overeenkomst

Uitvoering

Gunningsfase
5 partijen

Gunningsfase
5 partijen

R&D

Geheimhouding
Raamcontract

Uitvoeren opdracht
1 partij

Nadere 
overeenkomst

Uitvoering

Geheimhouding
Raamcontract

Uitvoeren opdracht
1 partij

Nadere 
overeenkomst

Uitvoering

Geheimhouding
Raamcontract

Gunning 
R&D

Nadere 
overeenkomst

Uitvoering

Evaluatie Evaluatie

R&D
PCP procedure R&DMarktconsultatie

Proces
Automatisering

Big Data

Security

R&D

Offerte uitbrengen
2 partijen

Offerte uitbrengen
2 partijen

Evaluatie

Selectiefase
Aanmelding Selectiefase

Aaanmelding
Selectiefase

Aanmelding

Minicompetitie Minicompetitie

All contracts include VE clauses.

Contractors need to submit Value

Engineering Change Proposals

(VECP) consistent with the VE

clause(s) in the contract that would

lower the project’s life-cycle cost

to the contracting authority without

impairing essential functions,

characteristics, or performance.

The contract change can result in

savings shared with the

contractor.

Explored
during the
OMC and

announced
in the CN
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PCP – Artificial Intelligence Transportsystem – VECP 
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IOT

Big Data

AI

WBL

WBL Partners

Design Lot 3

Design
Transport System

Prototype
Transport Venray

Pilot
Transport WBL

Market
Consultation

PCP precedure
Lot 3

Market
Consultation
5 cosortiums
Design Lot 3

Share
Design transport 

system

Market
Consultation

3 consortiums
Share Prototype 
Transport Venray

Policy

IPR technology vendors: WBL shall be granted a royalty free 
non-exclusive license for indefinite time

   

   

   

TRL 5

TRL 6

TRL7,8

PCP results are integrated in the 

different contracts/lots through 

Value Engineering clauses in all 

contracts. 

Contractors cooperate to present VECP 

to implement the new R&D results and 

technologies developed in the PCP.  

The proposal lowers the project’s 

life-cycle cost improving 

performance.

The contracting authority approves the 

VECP.
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VE implementation example

WBL approves VE proposal

VE proposal is evaluated by WBL Approval of implementation plan

PCP contractor collaborates with Lot Contractor

VE proposal / quotation is elaborated TCO comparison of alternatives

WBL requests a VE proposal from Contractors of  Lot 1,2,3

Lot  contractor takes into account R&D results
PCP contractor makes available R&D 

information

Summary of steps for a VE proposal
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PCP results implemented through VE
Apply as a rollout system approach in future contracts 

A structured set of processes that anticipate events which cause deployment set-
backs while providing proactive methodologies designed to mitigate risk.
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Do’s

• Specify clearly an expected outcome and contract managementsystem

• Define incentives and clear contract performance conditions, duly 
announced and compliant with TFEU principles. 

• Establish performance measures: a baseline and good performance 
measures 

• Secure top management commitment: sustain a partnership over time 
since relationships between the contractor/economic operator and public 
procurer can be tested in the face of changing market conditions, legal 
pitfalls, and other barriers.

• Establish where the money will come from: the contractor/economic 
operator could be required to offer ways to share the savings and to 
share the risk that the savings will be achieved.
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Question to the audience
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Resources

• Interactive poll:

• Interactive presentation software - Mentimeter

• Videos:

• Legacy of Lawrence D. Miles - YouTube

• The Story of Value Analysis - Part 1 of 3 - YouTube

• The Story of Value Analysis - Part 2 of 3 - YouTube

• The Story of Value Analysis - Part 3 of 3 - YouTube

• Additional resources:

• Link to the FAR: 52.248-1 Value Engineering. | Acquisition.GOV

• EAFIP Toolkit: www.eafip.eu/toolkit

https://www.mentimeter.com/
https://www.youtube.com/watch?v=iPTzgCGIUgQ
https://www.youtube.com/watch?v=VrkTkWRx60o
https://www.youtube.com/watch?v=BSccNeDwIQs
https://www.youtube.com/watch?v=a6QTB001psY
https://www.acquisition.gov/far/52.248-1
http://www.eafip.eu/toolkit
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Thank you for your attention!

Ana Lucia Jaramillo Villacis

a.Jaramillo@corvers.com

Tel: +31620552773

www.eafip.eu

Corvers Procurement Services

The Netherlands

Tel: +31 73-612 6566

info@corvers.com

www.corvers.com

mailto:a.Jaramillo@corvers.com
http://www.eafip.eu/
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