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Abstract: The modern civil engineering and construction sector requires collaborative work envi-
ronments, learning and trust among all parties involved, qualities that are absent in the Peruvian
reality. This research, which is based on an extensive literature review, investigates this challenge.
The study reflects upon (i) the current situation of public works procurement in Peru and (ii) the
New Engineering Contract (NEC). Comparisons are presented between the characteristics, docu-
mentation and roles of these two systems, with the purpose of understanding and representing the
advantages, disadvantages and possibilities of integrating tools of NEC4 Engineering and Construc-
tion Contract to the Peruvian State Contracting Law (Ley de Contrataciones del Estado: LCE). The
research is validated through the case study of a high impact road infrastructure project in the city
of Arequipa, Peru; which revealed five main negative impacts on good contractual management
and, also, facilitated an initial assessment of challenges and improvement opportunities in public
infrastructure procurement. Thus, contribution is made to closing the knowledge gap regarding the
implementation of NEC4 ECC in public sector works.

Keywords: collaborative philosophy; contractual management; NEC4 ECC; public infrastructure
procurement

1. Introduction

All stages of the development of an infrastructure project should receive the same levels of effort
and thought without detracting from any of them, as is conventionally the case with the procurement
process. However, giving it such consideration reduces the chances of disputes during the contrac-
tual period of the project [1]. This is the case in developed countries, where due importance is given
to the procurement process; for example, the level of concern and subsequent innovation regarding
this promatter in the United Kingdom, where the various options for standardised procurement mod-
els for engineering and construction projects were created and disseminated, is well known.

The opposite is the case in developing Latin American countries [2], such as Peru, which has
recently been promoting this sense of concern and special care that should be given to the contracting
processes for infrastructure projects. However, the focus of this concern is directed towards the de-
velopment and execution of Special Public Infrastructure Projects, which enjoy the power to be reg-
ulated under legislations that allow the use of standardised international contracts [3]. The creation
of these projects leaves aside the rest of public works, which are still governed by the regulations of
the Peruvian State Contracting Law, in Spanish Ley de Contrataciones del Estado (LCE).

Therefore, the objective of the current study is to address this situation by proposing recommen-
dations for the contractual management of public infrastructure projects in Peru; this will be achieved
through the implementation of processes and tools considered in the standardised contract New En-
gineering Contract 4: Engineering and Construction Contract (NEC4 ECC), ideal for the development
of a collaborative work environment, which is currently missing due to the lack of collaborative phi-
losophy in general.

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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The research is based on literature reviews throughout Section 3, with the main objective of un-
derstanding and finding similarities or differences between the Peruvian State Contracting Law and
NEC4 ECC. In addition, a case study with great social impact in the city of Arequipa, Peru, is devel-
oped in Section 4, which presented all the circumstances and inconveniences required by the study
during its contractual execution stage. Hence, new contribution is made on the benefit of improving
the traditional contracting models and processes used in Peru, thus seeking to contribute to the clos-
ing of the knowledge gap of the NEC4 ECC standardized procurement model in a developing coun-

try.
2. Methodology

The methodology of the study comprises three (03) stages consisting of (i) an extensive literature
review on the current state of public works procurement in Peru, which included the search for legal
documents and reports issued by Peruvian government organisms and duly published on public
transparency websites, as well as articles by national researchers on the experiences of the use of the
NEC in the country. Similarly, ICE's own literature on NEC4 was researched, including the ECC
standard contract model; and scientific literature, mostly indexed in Scopus, on the international use
of NEC, through keywords such as Collaborative Procurement, NEC, Early Contractor Involvement,
Compensation Events, Early Warnings and Dispute Avoidance Boards.

As a result of the literature review, it is proposed (ii) to compare the two contract management
systems mentioned above by means of matrices representing the different roles and documentation
postulated by both systems. The following procedure begins with the disaggregation of the respon-
sibilities of the parties, in order to then estimate counterparts between the most important roles of
both contractual schemes; it was in the same way that the comparison of the documentation was
approached, seeking to identify to whom the correct development of each of the intervening deliver-
ables should be attributed. The selection of these criteria was carried out with the purpose of having
a preliminary knowledge of their similarities and differences, prior to the development of the case
study.

Finally, in order to achieve a full and real understanding of the identified problem, (iii) the de-
velopment of a case study is undertaken.

3. Literature Review

Over the years, the level of distrust between parties in construction projects has globally in-
creased, making it difficult to resolve disputes between parties and making it necessary to implement
a collaborative work philosophy and culture [4-7]. As a result of the challenges that arise from this,
many within the modern civil engineering and construction sector have argued for greater collabo-
rative working, learning and trust environments between all parties involved [8-10].

Nowadays, mutual trust is a determining factor in the contractual management of successful
infrastructure projects; this is the basic quality of the collaborative philosophy under which the stand-
ardised contracting models were designed, which seek to propose collaborative environments be-
tween all levels of the project [11].

Such a philosophy opens up the possibility of balanced risk management between the parties
involved in a construction contract, a quality identified as the most effective technique for avoiding
conflict [12]. Furthermore, Eriksson, et al. [13] and Taylor [14] assert that this philosophy would allow
access to modern management mechanisms such as Early Contractor Involvement (ECI), since con-
tract risks are commonly assumed by the contractor, who often does not have the capacity for the
aforementioned responsibility. [15].

Table 1 summarises the bibliography consulted in indexed journals, from which the global use
of NEC and collaborative procurement tools is highlighted, as well as the recurrent use of the meth-
odologies stipulated in the table for research on this topic.
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Table 1. Complementary bibliography.
Author Year Method Significance or Relevance
Nkunda, Literature re- Identiﬁes.beneﬁts, challenges ar}d pc')ssibilit'ies of aPplxing
2023 ) collaborative procurement practices in public organisations
et al. [16] view . .
in Tanzania.
Identification of Key Performance Indicators (KPI) for vari-
Yeung, et Case study . o
2022 . ous NEC construction projects in Hong Kong and other parts
al. [17] Delphi survey
of the world.
Alhyari Literature re Uses the civil code of the United Arab Emirates to define the
and Ani 2022 view compatibility of the ECC with countries governed by civil
[18] law, comparing it with the FIDIC Red Book.
. Explores the potential benefits of applying Early Contractor
Rahmani . . . . .
[10] 2020 Interviews Involvement (ECI) to public projects in Australia, from the
Client's point of view.
Farrel and Identifies the benefits and challenges of applying Early Con-
Sunindijo 2020 Interviews tractor Involvement (ECI) in local government projects in
[19] Sydney, Australia.
Laryea [9] 2019 Case s.tudy li.xarr}ines the proFurement striateg'y 9n an infrastructure pro-
Interviews ject in South Africa to determine its influence on outcomes.
Lau, et al. . Locates the challenges and barriers to NEC implementation
2019 Interviews .
[6] in Hong Kong.
. Demonstrates the efficiency that would be gained in con-
Eriksson, . . . . ..
2019 Casestudy  struction by applying collaborative procurement in public in-
et al. [13] . .
frastructure projects in Sweden and the Netherlands.
Literatu -
Laryea 2016 ;izz\? g;:g Estimation of the four main drivers of Compensation Events
[20] in four (04) NEC3 ECC projects in South Africa.
study
Shafik, et Literature re-  Discusses the application of FIDIC in the context of the Egyp-
2016 . . .
al. [21] view tian Civil Code.
Determines the positive effects Early Warning would have
Meng [22] 2014 Interviews on problem solving and performance on UK construction
projects.
Murphy, 2014 Literature re- Establishes the feasibility of integrating Dispute Review
etal. [7] view Interviews Boards into NEC3.
Demonstrates the weaknesses and obstacles in Latin Ameri-
Rullan, et . . . . .
al. [2] 2012 Case study can countries where innovative practices for the improve-
' ment of public procurement are to be applied.
Patterson 2009 Literaturere-  Explains how NEC can be used to allocate risks between the
[23] view parties to a contract.
Wright Highlights the strengths of the NEC ECC compared to tradi-
ional FIDI he ch h
and 2009 Case study tiona pro'curemen.t ( : C), and the ¢ aflges that need to be
Fergusson made for its adoption into New Zealand's procurement stat-
[24] utes.
Wilkinson

Methodology to identify the drivers that New Zealand needs

d Farhi 2 Intervi
and Farhi - 2008 nierviews to improve in order to adopt NEC.

[25]
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Literature re-
Rankin, et ) Describes how a UK public entity makes use of NEC and ex-
2007 view . . .
al. [26] amines the benefits achieved.
Case study

3.1. The Current State of Public Procurement in Peru

Public works procurement in Peru is governed by the standards of Law No. 30225, State Con-
tracting Law [27], commonly known as LCE, and is in turn regulated by the Supervisory Body for
State Contracting, in Spanish Organismo Supervisor de Contrataciones del Estado (OSCE).

First, it should be understood that there are two execution modalities: (1) by Direct Administra-
tion, where the, who plays the role of the Client, is in charge of the entire development of the infra-
structure project; and (2) By Contract as processes involving a Contractor are sought. The second of
these is of primary interest to this research. In turn, it is relevant to understand that in Peru there is a
Civil Code, which, unlike the Common Law in the United Kingdom, regulates civil relations, so that
contracts of small to medium length and with references to both the LCE and the Civil Code will be
found, as stipulated in the pro-forma contract of the Standard Bases for Public Tender for the Con-
tracting of the Execution of Works [28].

However, regardless of the regulations, many procurements, in particular for works, are not
actually executed or completed. As a result, Peru has a basic infrastructure access gap estimated at
US$110 billion over the long term [29]. In addition, the country ranked 85th out of 140 in infrastruc-
ture development, being significantly below neighbouring countries such as Chile, which ranked
41st. [30]. These alarming figures can be explained by the fact that the District, Provincial and Re-
gional Municipalities did not allocate the resources corresponding to 35%, 39% and 42% of the Public
Investment Projects, respectively; leaving unknown their final destination [31].

In addition, the General Contralory of the Republic [32], hereafter referred to as the CGR by its
name in Spanish Contraloria General de la Republica, indicated that, by September 2022, a national
total of two thousand three hundred and two (2302) public works were paralysed, of which 12.5%
were due to breaches of contract and 6.1% to discrepancies, arbitration and disputes. By March 2023
the CGR [33] identified a total of one thousand seven hundred and forty-six (1746) stalled public
works, so that the magnitudes of the previously mentioned causes now represent 17.6% and 5.4%
respectively.

In this regard, it is not surprising that there is little coordination between levels of government,
which leads to interference with public infrastructure works [29]. In addition, the National Policy for
the Modernisation of Public Management to 2030 [34] pointed out that one of the causes of the prob-
lem of public management is the inappropriate organisational design of the entities to fulfil their
missions and the inadequate information and transparency offered by the state to the people.

It is therefore valid to assume that public entities in Peru are currently working with procedures
and contractual frameworks that do not respond effectively to the current standards demanded by
the construction sector. So much so that the National Infrastructure Plan for Competitiveness, hence-
forth PNIC, [35] highlighted the weakness of public management in the area of procurement as set
out in the LCE, which regulates the Peruvian state's contracting system. Reinforced by the fact that,
the CGR [31] has been emphasising the urgent need to use procurement methods other than conven-
tional ones.

3.2. New Engineering Contracts

To lessen the need to seek a change of philosophy, which is not exclusive to Peru and much less
to contemporary times, a main exponent for the procurement of infrastructure projects under the
provisions of the Institution of Civil Engineers (ICE) emerged in the 20th century, the NEC Contracts,
which managed to demonstrate their effectiveness with international success cases, in particular,
thanks to its third version, NEC3.

It was in 1993 that the ICE published the first version of the New Engineering Contracts, fol-
lowed by the second version, commonly referred to as NEC2, in 1995. By 2005, this version had
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already demonstrated its effectiveness on several infrastructure projects in the UK, which led to the
creation of NEC3 in that year. In search of improved collaboration, NEC4 was born in 2017, which is
the most recent and complete version of these standardised contracts [36].

Such suite of contracts, popularly misnamed collaborative contracts, are rather stimuli and pro-
curement tools for construction, which propose clauses that allow for collaborative environments
between the parties involved [3,8].

In New Zealand, according to Wright and Fergusson [24], NEC ECC contracts demonstrated
benefits in terms of project management, clarity and contractual relationships. Yeung, et al. [17] also
note that NEC3 ECC construction projects were shown to excel in the following Key Performance
Indicators (KPIs): completion time, safety, quality, cost reduction, team satisfaction and most im-
portantly, the equitable sharing of risk management and the development of mutual trust and coop-
eration.

In this sense NEC4, in its most recent version, proposes innovation in traditional contracts
through (1) flexibility, (2) clarity and simplicity; and (3) stimulus to good management, thanks to an
extensive family of standardised contracts for engineering and construction [36]. From this range of
contracts, consisting of twenty (20) standardised models, particular focus will be given to the ECC
for the purposes of this research.

NEC4 ECC is appropriate for use in the procurement of engineering and construction works,
operating under any required risk and liability sharing regime, and does not require the use of NEC4
for the inherent sub-contracting of large-scale works requiring this type of contract management. In
this way;, it is established that it is not intended to make use of the options for subcontracting works,
goods or services offered by NEC4.

3.3. NEC in Peru

In Peru there are three crucial precedents that applied the tools proposed by NEC, and for this,
it is necessary to understand the different scenarios generated by the inconsistent execution of these
infrastructure projects.

On the one hand, there is the successful execution of the Pan American Games 2019 Special Pro-
ject (PEJP), which was recognised for its efficient optimisation of time, costs and achievement of ob-
jectives, thanks to the use of NEC3 tools [35]. On the other hand, there is the questionable and delayed
execution of the portfolio of projects of the Reconstruction with Changes Programme [37], projects
whose consultancy was carried out under the terms of NEC3; and finally the relatively new execution
of the Special Public Investment Project ‘Bicentennial Schools’, whose seventy-five (75) projects were
adjudicated under NEC4 standards, of which optimistic results are still expected.

It is therefore pertinent to bear in mind that implementing an internationally successful system
in a different political, regulatory and cultural context is a process that must be progressive, careful
and objective [2,38]. Complementary to the idea, Shafik, et al. [21], concluded that in order to imple-
ment standardised procurement modalities such as FIDIC, to the Egyptian Civil Code, it was neces-
sary to take into account the legal framework of origin, as it requires a meticulous adaptation that
does not ignore the regulatory regime of where it will be applied.

Such is the case of Peru, where public procurement, as mentioned above, is regulated under the
traditional standards of the LCE, which makes it difficult for procurement models such as NEC to be
applied to the legal context of the country, as there is no regulation regarding this, apart from numeral
212.2 of this Law. This is reinforced by the fact that the three aforementioned previous applications
were contracted and executed, partially or totally, under special procurement regimes, which al-
lowed the entities to be exent from the standard regulations of the LCE.

On the other side, the recent publication of the National Sustainable Infrastructure Plan for Com-
petitiveness [39] highlighted that there is still no standard contract model for projects developed un-
der the Public Private Partnership modality in Peru, despite this being a key objective of the PNIC
[35] which, in turn, identified the importance of the Project Management Office and the contract ex-
ecution unit NEC3 for the success of the PEJP in 2019. Indeed, these models should have been
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precedents for the improvement of the pro-forma of the public works tendering and execution con-
tract in Peru.

Thus, the challenge of implementing the use of standardised procurement models for public
construction in Peru is evident, even more so considering that the results of the recent incorporation
of the NEC4 procurement model are still awaited, however, this implementation, as such, is not im-
possible to achieve.

3.4. NEC4 ECC’s Contractual Management

This section’s development is based on the references in Table 2.

Table 2. NEC4 ECC bibliography.

Author Year Title

NEC4 Engineering and Construction Contract [36].

NEC4 Establishing a Procurement and Contract Strategy [40].
NEC4 Preparing an Engineering and Construction Contract [41].
NEC4 Managing an Engineering and Construction Contract [42].

ICE 2017

Managing Reality. Book One: Introduction to the Engineering
and Construction Contract. Third Edition [11].
Mitchell y 2017 Managing Reality. Book Two: Procuring an Engineering and
Trebes Construction Contract. Third Edition [1].
Managing Reality. Book Three: Managing the Contract. Third
Edition [43].

Note: Own Elaboration.

In order to gain an understanding of how the procurement process of these infrastructure pro-
jects with NEC ECC is carried out, it is necessary to make a complete review of some relevant aspects,
such as roles, documentation and tools of the standard model, which generate incentives for good
project management.

First, it is appropriate to point out that the roles of the ECC have no point of comparison with
any traditional model contract, therefore it is necessary to know the roles and responsibilities of those
involved in an NEC4 ECC contract. Despite what has been previously said, Table 3 attempts to detail
these aspects with a particular focus on the roles that will be part of the object of study and presents
their respective counterparts in the LCE.

Table 3. NEC4 ECC contract roles and counterparties.

NEC4 Engineering and Construction Contract Ley de Contrataciones del Estado
Role Liabilities Counter- Main Differences
party
Client It is one of the parties to the contract. ~ Entity It has a more active role.
To submit the tender proposal in Part (Entidad) Approves or denies requests submit-
1 of the Contract. ted by the Contractor.
To appoint the Project Manager and Appointing the Site Supervisor.

the Supervisor.

To ensure that the Project Manager
meets the required competencies.

To monitor and record the Project
Manager's KPL

NEC4 Engineering and Construction Contract Ley de Contrataciones del Estado
Role Liabilities Role Liabilities
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Project It can only be an individual.
Man-

ager

It is the Client's representative on the (Supervisor

Site
Supervisor

Answering queries made by the Con-
tractor.

It does not have the authority to

Site. de Obra)  change the Technical Works File (Ex-
Responsible for all aspects of the con- pediente Técnico de Obra).
tract until its completion, except for
the responsibilities of the Client and
the Supervisor.
To establish a structure, procedures
and systems for project development.
To approve changes to the Scope, de-
fects and delegate responsibilities.
Supervi- It can only be an individual. Site Resi- Individual representing the Contrac-
sor dent (Resi- tor.
To ensure compliance with the Scope ~ dente de  Approve notifications in conjunction
and performance standards. Obra) with the Site Supervisor.
To supervise and to carry out tests Not limited to scope and technical as-
and inspections. pects.
To notify and to file defects on site. Not designated by the Entity.
Con- It is the other part of the contract. ~ Contractor To designate the Site Resident as the
tractor  To submit its proposal in Part 2 of the (Contra- on-site representative.
Contract, specifying how the work tista)

and subcontracting will be carried
out.

To subcontract when deemed appro-
priate.

Similarly, it is necessary to recognise the documentation involved in the procurement and ten-

dering process of an infrastructure project, as these are approved by various levels of management
or representatives prior to the signing of the contract, indicating that a professional standard required
for quality control must be met. The main documents to be submitted by both parties to a works
contract are detailed in Table 4, which compares NEC4 ECC and LCE.

Table 4. Documentation of procurement and tendering processes.

NEC4 Engineering and Construction Contract

Ley de Contrataciones del Estado

Client Description Entity Description
Form of Contract itself. Pro-forma of Contract per se.
Contract the contract
Contract  Specific complementary information = Technical Descriptive memory
Data Part 1 required to operate the contract. Sets ~ works file Drawings and technical specifi-
out the conditions of all clauses to be cations
fulfilled by the Contractor. Costs and budget
Site Information on the construction site, Schedule of execution
Information its surroundings, existing buildings Materials procurement schedule
and services. Special studies
Scope Technical Information

Obstacles for the Contractor
Safety Requirements
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Drawings and Technical Specifications

NEC4 Engineering and Construction Contract Ley de Contrataciones del Estado
Contractor Description Contractor Description
Contract  Conditions presented by the Contrac- Work execu- Schedule and duration of activi-
Data Part2 tor to validate the Contract Data, ac- tion pro- ties.
cording to the clauses requiring it. gramme
Programme Execution programme, including re- Offer accord- Disaggregated by activities in
sources, labour and equipment used  ing to con- lump sum works.
in each activity. tracting sys- Unit price analysis if required.
tem
Pricing Activity schedule (options A and B) Valued Valued activities.
documents and a schedule

bill of quantities (options C and D).

Contractor's Response to the Client's Scope indicat- Schedules Timing of procurement of mate-

Scope ing for the pro-  rials, supplies and equipment
how the work will be carried out. ~ curement of according to schedules.
Design and Risk action plan. mate'riaIS,
risk manage- supplies and
ment equipment

It is of utmost importance to mention that a properly prepared Contract Data minimises any
ambiguity and uncertainty regarding important data such as the response periods between the par-
ties, the names of the parties involved, start and end dates of the works, methods of payment and all
types of Secondary Option Clauses chosen for a given project. Similarly, an appropriate Scope pro-
vides the Contractor with information that specifies and describes the works required by the Client.

On the other hand, the parties involved in the tendering, procurement and execution of a work
under NEC4 apply the same responsibilities as indicated in Table 3, regardless of the degree of cus-
tomisation of the contract. This is because the standardised NEC4 ECC model is based on nine (09)
Core Clauses, which are not modifiable and, on their own, provide greater sophistication and detail
than the pro-forma presented by the LCE.

Additionally, there are six (06) Main Option Clauses to define the type of payment to the Con-
tractor for the work performed, of which one (01) must be chosen depending on the balance in the
desired risk allocation. The Main Option Clauses eligible in an NEC4 ECC contract are:

e Option A, Priced contract with activity schedule;
e OptionB, Priced contract with bill of quantities;

e OptionC, Target contract with activity schedule;
e OptionD, Target contract with bill of quantities;

. Option E,  Cost reimbursable contract;

e OptionF, Management contract.

Figure 1 shows the distribution of risks according to the type of Main Option chosen, which is
shared between the Client and the Contractor.
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Contractor's Client's
Risk Risk

Option E

Option C

Option D

Option F

Figure 1. Risk distribution according to the Main Option Clauses of NEC4.

The basis of the standardised model is sufficient to be able to contract with NEC4, however, the
complexity of the infrastructure works, the involvement of the multiple actors in the contract and the
variable circumstances that occur in a medium to large project, make it necessary to apply incentives
for good project management.

NEC4 proposes stimuli and tools for good project management in its Core and Secondary Option
Clauses, starting with the procurement and tendering processes, where these stimuli and tools are
specified in documents such as the Contract Data, the Scope, the Programme, etc. Within the wide
range of clauses, they stand out as the main drivers of the philosophy of collaborative work:

3.4.1. Communications (Clause 13)

Communications within the framework of a NEC4 ECC contract are the most important basis
and tool for establishing collaborative environments.

All parties to the contract are obliged to notify each other by means of a written communication
system that is properly established in the contract. There are, therefore, established response times
for all types of notifications, be they Early Warning, Compensation Events, ambiguities, inconsisten-
cies, etc.

In order to maintain a proper identification and level of response to communications, it is estab-
lished that each party has its own record and schedule of communications, which will allow imme-
diate access to the record of events that may facilitate the prevention or resolution of potential prob-
lems.

3.4.2. Early Warning (Clause 15)

An Early Warning, on the other hand, is a notification that can be made by either the Project
Manager or the Contractor, in order to alert the other party of any event that may increase the price
total, delay completion dates and key deliverables or impair the performance of the works.

The generation of an Early Warning should be done as soon as the event becomes known, so
that meetings are held to establish and manage the appropriate resolution changes more efficiently.

If the Contractor does not generate an Early Warning that could have foreseen a damaging event
for the project, the Contractor will be penalised; however, if the Project Manager does not generate
an early warning, the Project Manager will not be penalised. In this way, the Contractor and the Client
are encouraged to fulfil their responsibilities diligently.

3.4.3. Compensation Events (Core Clause 6)

Compensation Events refer to a situation that may occur during the execution of the project and
that, if not attributable to the Contractor, the latter is entitled to be compensated for the effects that
may have been generated.

Failure to be notified by the Contractor within eight (08) weeks from the first instance when such
event could have been alerted, shall result in the Contractor being penalised by recognising the value
of the work performed as if such Compensation Event had been alerted and foreseen in time by a
competent Contractor. A Project Manager has no time limit for notifying Compensation Events.
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Considering that, under a philosophy of mutual and cooperative work, such as the one proposed
by NEC, it is expected that a Contractor is neither benefited nor harmed by a Compensation Event,
he must present the solution and quotation of the Compensation Event to the Project Manager, who
will evaluate it and, if necessary, instruct him to reformulate better alternatives that are more practical
at the moment of facing the situation.

3.4.4. Incentives

While collaborative actions and tools have been mentioned positively, they could not be carried
out in a context where incentives for good working practices are not encouraged. Thus, NEC4 pro-
vides some specific clauses to reward the parties for their good performance in achieving objectives.

One example is clause X12, which apart from encouraging a particularised multiparty collabo-
ration, provides incentives to those parties that meet or improve the established KPI. Similarly, and
being mutually excludent with clause X12, clause X20 encourages incentives to the Contractor
through the obligation to report on KPI set and programmed by the counterpart, which will be eval-
uated, approved and remunerated by the Project Manager.

There are also incentives for the early completion of the works (clause X6) or incentives from the
Main Options C and D that work with Target Contract, where the final price for the works performed
is compared with a target price set in the contract, so that, if there is a positive balance of this com-
parison, this is divided between the parties as contracted.

3.4.5. Dispute Avoidance Board (Clause W3)

NEC4, within its new tools, provides three (03) dispute mitigation and resolution options. Of
particular interest is option W3, where a Dispute Avoidance Board is used as the first method of
resolution. Board members visit the project site, inspect the works, provide recommendations and
resolve potential disputes before they are formally referred to a court.

Most of these tools do not have a similarity in the LCE except for the latter, which was slowly
adopted since 2014 under the name of Dispute Resolution Board [44], or JRD by its name in Spanish
Junta de Resolucién de Disputas, and proved to be a special feature of the PEJP, thus contributing to
its consolidation [45]. In turn, the communication mechanisms in NEC4 ECC present a possible sim-
ilarity in the LCE, being the Electronic Works Notebook [46], where on-site occurrences and consul-
tations of different kinds are registered; however, in practice, the latter does not proceed under a
strict formalism as NEC does. Likewise, in terms of Incentives within the LCE, only the concept of
Penalties is found as a potential incentive.

4. Case Study

In order to see the true impact of the meagre tools and incentives proposed by the LCE, com-
pared to those consulted in the previous section, it is proposed to study the real case of a Peruvian
infrastructure project, which was selected taking into account the number of contractual modifica-
tions, control reports, and general problems that it presented during its execution; in addition, the
amount of the contract and its level of social impact were considered. Table 5 presents in an organised
manner the general data, to date, of the work.

Table 5. General data of the case study.

Work Case Study
Date of contract subscription June the 2nd 2021
Contract amount in soles S/ 59,570,678.98
Contracting system Unit Prices
Execution modality By Contract
Contractual start date July the 13th 2021
Date of contractual completion August the 07th 2022

Deadline for execution 390 calendar days
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Physical progress 73.33%
Deadline extensions 18 deadline extensions
Suspensions of execution time 1 suspension
Total days of extension 367 calendar days
Note: Adapted from the Control Report Finder of the Office of the Comptroller General of the Repub-
lic, [47].

4.1. Technical Characterisation of the Work

Knowing the current state of the work, the need arises to know the defects and problematic
events that could have led the case study to its current situation, which will be described hereinafter.
It is then proposed to characterise the addenda identified using the CGR's Control Report Finder [47].

As of the date of the study, the work has a total of eleven (11) addenda, including Additional
Works Provisions, in Spanish Prestacion Adicional de Obra (PAO), binding deductions, greater met-
rics, reductions and extensions of deadline, which represent an accumulated incidence of 44.01% of
the contracted amount.

Table 6 characterises the addenda in order to establish the causes of

failure that led to the work defects identified. It should be noted that the CGR categorised all the
addenda under the concept of ‘Deficiency in the Technical Works File’, however, knowing the docu-
mentation that makes up a technical works file, the authors went deeper into the concept indicated
by the CGR, with the purpose of specifying the causes of failure.

Table 6. Causes of failure of addenda.

Drawings and te-
chnical specifica- Costs and budget  Special studies
tions

Descriptive Me-
mory

Addendum
N° 01
Addendum
N° 02
Addendum
N° 03
Addendum
N° 04
Addendum
N° 05
Addendum
N° 06
Addendum
N° 07
Addendum
N° 08
Addendum
N° 09
Addendum
N° 10
Addendum
N°11

TOTAL 5 7 7 2

X X
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Understanding that all the addenda were originated by different types of deficiencies in the
technical works file, where five (05) of them were in the Descriptive Memory (scope of work and site
information), seven (07) in Drawings and technical specifications, another seven (07) in Costs and
budgets; and two (02) in Special studies, it can be intuited that these deficiencies are present in all the
stages of the procurement process.

Ideally, this process should meet a professional level of approval by both parties of the contract,
especially considering that the Entity hires a specialised external agent for the preparation of this
technical works file, and on the other hand, it is the Contractor who accepts it and commits to it at
the time of applying for the contract.

However, the suitability of an infrastructure project of the magnitude of the case study is not
easily guaranteed and this can be aggravated by an incorrect procurement process, which leads to
poor contract execution. Proof of this in the case study is that the CGR has made seven (07) control
reports on the work, concerning the three stages of the development of a public works contract. Table
7 characterises the control reports at all stages of the procurement process, in order to understand the
causes and potential damage to the work.

The analysis of the Comptroller's reports shows that the three (03) stages of the project were not
exempt from situations in which the CGR had to intervene, the most recurrent being the contractual
execution stage, which contains five (05) out of a total of seven (07) comptroller's reports.

Table 7. Characterisation of control reports.

Project Re- Service Object CGR warning or conclusion
phase port
Preparatory  Re- Ex Offi- Non-compliance with tech- Potential risks due to defi-
actions port  cioOri-  nical standards and bases in- ciencies in the technical
N°01 entation tegrated by the project de- works file during execution,
signer in the first deliverable  hence possible cost overruns.
of the technical works file.
Selection Re-  Concur-  Adjoining entities carried out  Possible cost overruns on re-
phase port rentcon- works that interfered with the valuation of works.
N° 02 trol area to be intervened due to a

lack of communication and
misinformation regarding the
site of the work between enti-

ties.

Incomplete documentation Possible delays and quality
for the conclusion of the con-  risks during the execution of
tract by the Contractor, in ad- the work.
dition to the accreditation of

key persons without the re-

quired professional experi-

ence.
Contractual Re-  Concur- Absence of key personnel Possible interference in the

execution port rentcon-  during the execution of cer-  continuity of the process and

N° 03 trol tain works on site by both the achievement of objec-
parties to the contract. tives.
Re- Ex Offi- Delay in the publication in Infringement of the Law on

port cio Ori- the transparency systems of Transparency and Access to
N°04 entation the CGR of the relevant docu- Public Information. [48].

mentation regarding the pro-
gress of the execution of the
work.
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Re- Addi- To refuse the approval of The PAO is dismissed for
port tional PAON° 11 lack of technical support, cal-
N° 05 work culation memories and fail-
services ures in metrics. The Entity
does not have the necessary
budgetary capacity.
Re- Addi- Partial approval of PAO N° The PAO is partially ap-
port tional 11 proved due to lack of tech-
N° 06 work nical support, calculation
services memories and failures in
metrics. The Entity supports
the minimum budget capac-
ity.
Re-  Concur-  Delays in the release of exist-  Possible impact on the conti-
port rentcon- ing communication networks nuity of the works, thus post-
N° 07 trol that interfere with the work  poning the completion of the

execution area.

work.

Constant absence of key per-

sonnel from supervision dur-

ing the execution of works on
site.

Possible interference in the
continuity of the process and
the achievement of objec-
tives.

Note: Adapted from the Control Report Finder of the General Contralory of the Republic, [47].

4.2. Comparison

Therefore, in order to identify the causal processes of the deficient procurement, a comparison
and contrast was made between the works contract, adjusted to the OSCE pro-forma, and the inter-
national standardised model for the procurement of works NEC4 ECC.

With respect to the works contract, it is understood that, together with the technical works file,
they are the main documents presented by the entity in the integrated bidding documents for the
opening of a call for tenders for a contract work.

Consequently, and for the purposes of the scope of the investigation, only the comparison with
the works contract will be carried out; this is because the technical works file is subject to a works
consultancy service contract for the preparation of the same, a form of procurement that does not
apply to the ECC, but to other standardised models of the NEC4 family.

Table 8 compares the elements contained in a traditional LCE contract, considering as indicators
the incentives and tools recommended by NEC4 ECC in two of its main objectives: (1) clarity and
simplicity; and (2) stimulus to good management. In this way, the comparison exposes the shortcom-
ings, failures and possible successes that make up the contract in the case study.

Table 8. Comparison between the contract for the execution of works and the NEC4 ECC incentives
and tools.

Indicator Case study contract for the execution of works

Clarity and sim-
plicity

Number of clauses

Specifications

The contract stipulates twenty-three (23) clauses.

Cross-referencing  The contract uses twenty-one (21) cross references, three (03) of them to the
Peruvian Civil Code and eighteen (18) to the LCE.

The contract uses mostly legal language.

Language level
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Contract actors The contract only mentions by name the Client, who is the Entity, and the
Contractor. There is no direct mention of the other actors in the contract
and their responsibilities, they are only mentioned in the Penalties Clause.

Procedural detail ~ The contract only briefly details the deadlines for payments, advances and
guarantees.

Stimulus to good

Specifications
management

Payment The contract establishes as the method of payment to the Contractor by the
Entity a system of monthly valuation payments using national currency. It
establishes, with cross-reference to the LCE and the Civil Code, the mecha-

nisms for delays in payments by the Entity to the Contractor.

Incentives The contract does not stipulate any incentive mechanism for good practice
by the Contractor or other actors in the contract, only penalties for bad
practice.

Communication The contract makes no mention of any type of communication system or
systems mechanism that obliges the parties to make notifications by means of the
contract. Only the Electronic Works Notebook, Art. 191, 192 and 193 of the
LCE, is directly mentioned as a system for recording occurrences in the
Penalties Clause.

Early Warnings The contract does not stipulate any Early Warning mechanism.

Dispute resolution Two (02) dispute resolution mechanisms, conciliation or arbitration, are
provided for. Both parties have the power to initiate either of these mecha-
nisms, without the need to go through a staged resolution process.

Risk allocation The risk allocation and risk management stipulated in the contract is insuf-
ficient to address real risks, the descriptions, strategies and actions in the
risk response plan do not offer any real solutions and are all assigned to the
contractor except for the last one. The risks are: (1) vulnerability to COVID-
19 infection, (2) vulnerability from excavation works, (3) exposure to dust
and (4) environmental risk, which is shared with the entity.

Dispute Resolution It stipulates the faculty to agree on the formation of a JRD composed of
Board three (03) members, however, no specific mention is made of them or their
functions, instead, it is stipulated that they will be appointed in the future

by the Lima Departmental Council of the College of Engineers of Peru.

4.3. Diagnosis

In order to establish an objective diagnosis of the state of the procurement of the case study, the
sixth clause of the contract for the execution of the work must be taken into account. This establishes
the documentation that makes up the contract, such as the integrated bases, the winning bid, plans,
technical works file and execution schedules, materials and supplies.

Based on this premise, it is understood that the technical works file is part not only of the con-
tracting process, but also of the contract itself. This reaffirms the fact that there is a set of documents
that circulated through the different levels of management and sub-management concerned within
the entity, from which it is assumed that these documents were adequately assessed and approved.
Therefore, at the macro level, it is possible to appreciate a deficiency in the contracting process on the
part of the entity.

Thus, it is not surprising that all the addenda are attributable to errors and deficiencies in the
documentation that forms part of the contract. This is justified by facts such as the accumulated inci-
dence of 44.01% increase in the contracted amount, far exceeding the value of 15% established by the
LCE as the maximum limit for the CGR to intervene, which is then responsible for approving subse-
quent addenda. Likewise, if it reaches 50.00%, this percentage gives the entity the power to decide
whether or not to terminate the contract [27].
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The approval of the 367 calendar days of extension of the execution period of the work, which
represents an increase of 94.10% of the contracted execution period, shows a worrying deficiency in
the management, prevention and allocation of risks, starting with the scant consideration of potential
risks in the contract per se. Thanks to the review of the time extension resolutions, it is possible to
establish that three of these are based on the approval of the respective PAO, which require such time
to be executed; however, these PAO again show causality in the deficient execution of the technical
works file.

Nevertheless, it is important to highlight the appropriate action of the JRD in resolving the two
disputes associated with the resolution of their respective extensions, given that it had an appropriate
response time and level of quality in its decisions; in short, the JRD considered the award of the ex-
tension periods for the execution of the work to the Contractor to be justified, as they were correctly
requested, although they had been previously indicated as unfounded by the Supervisor and the
Entity.

It is also noted that a large part of the reasons why the CGR had to intervene in the project are
attributable to the contractor, who showed shortcomings during his participation in the execution of
the contract and was not diligent in allowing the absence of some of his professionals during the
execution of the contract. This shows a certain level of disinterest or lack of motivation to carry out
the contracted work on the part of the contractor, who, under oath, signed the contract.

Under this last consideration, it should be noted that the supervision team also had repeated
absences that could have affected the quality of the works and caused damage to the work. This could
also be due to a lack of interest on the part of the works supervision team, who should have been the
first to ensure compliance with the scope of the work stipulated in the contract.

For its part, the Entity is responsible for the inadequate approval of the technical works file by
the project designer, since the latter prepared it with multiple deficiencies previously identified. Fur-
thermore, the Entity did not contribute to the transparency of public information regarding the con-
tractual execution processes, and in turn, the poor communication between entities led to potential
cost risks; which reinforces the problem exposed by the National Policy for the Modernisation of
Public Management to 2030 [34] regarding the difficulty of the entities to fulfil their missions, due to
their counterproductive organisational design and the poor promotion of transparency.

In summary, it is possible to identify the following as the main negative impacts on good con-
tractual management:

e  P1: Weaknesses in tendering processes;

e  P2: Poor risk management;

e  P3: Lack of professional ethics;

e  P4: Lack of clarity in the contract and its parties;
e  P5: Lack of incentives for good practice.

It is noteworthy that the points identified as deficient in traditional LCE contract management
are, coincidentally, those that NEC considers as pillars for the development of an appropriate con-
struction procurement. This leaves plenty of room for improvement through the adaptation of tools
and incentives for good practice, such as those discussed below.

5. Results and Discussion

In an attempt to provide a solution to the five (05) problems identified in the diagnosis, proposals
are set out in Table 9 with the aim of improving certain clauses in the OSCE pro-forma, identified as
determining factors for the final result of a public works project, as well as proposals for the imple-
mentation of new clauses based on NEC4 ECC tools. The justification for these clauses is also pre-
sented in narrative form.

Within the large number of modifications to the contract, regardless of whether the responsibil-
ities are attributable to a greater extent to one or the other party to the contract, both parties demon-
strated deficiencies during the procurement processes. This can be attributed, from the outset, to the
questionable conduct of the preparatory and selection phase, where the parties did not demonstrate
the proper care and attention to detail in carrying out their responsibilities. There are thus evident
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levels of disinterest or lack of motivation for the development of the procurement stages, and it is
therefore required that measures be adopted to implement a system of incentives for good practices
for the actors in a public works contract.

For example, tools such as Secondary Option X20, which proposes the use of KPI to remunerate
performance in meeting targets, or Secondary Option X6, which bonuses early delivery of work,
would incentivise both parties to ensure that work is completed even before the contract is signed.
Moreover, they go beyond a penalty system, which does not function as an incentive as such, but
rather as a mechanism for reprimanding bad practices.

From the bibliographic review and the diagnosis obtained, it can be inferred that the change to
a collaborative philosophy presents considerable constraints in the Peruvian civil context, enough so
that it cannot ideally be achieved in the short or medium term, this is largely due to the search for the
parties' own benefit, so that a change is also needed in the procurement systems proposed by the

LCE.
Table 9. Proposal for improvement and implementation.
Clauses Proposal Problem it solves
Existing in the LCE For improvement P1 P2 P3 P4 P5
Payment Options C and D, to promote incentives and X X

value for money.

Parts of the Contract Adapt Contract Data, Scope and Site Infor-

mation to the documentation. X X
Works Contract's Risk Range of Main Options X
Allocation Compensation Events
Penalties Clause X17 Low Performance Damages X X
NEC4 ECC suggestions For implementation P1 P2 P3 P4 P5
Communication Mandatory communication mechanisms un- X X
der response periods.
Early Contractor In-  Involvement of the contractor in the pre-exe- X X X
volvement cution phase of the project.
Early Warnings Early identification of risks. X X
Key Performance Indi- Incentive for good practice. X X
cators
Bonus for Early Com- Incentive for time optimisation. X X
pletion

Main Option D could be used to innovate the system of procurement works at unit prices, since
it works with a target price where the contractor and the entity can agree on a bonus system for
optimisation of resources, time and quality. Likewise, if a methodology such as the ECI, Secondary
Option X22, were chosen, it would even be possible to work with a Main Option C, which, apart from
working with a target price, establishes greater clarity regarding the development of the works, as it
is the Contractor himself who will be a fundamental part of the design of the project.

Remembering also that the contract is made up of supporting documentation, it is important to
ensure that it contains all the information necessary for the contractor to be able to carry out the
proposed works. To achieve this, a procurement structure such as NEC4 could be adapted, which
contains particular documents such as the Site Information, which is provided by the Entity and
avoids the Contractor being confronted with unforeseen existing buildings or services; in the same
way, the Scope specifies the extent of the works required by the Entity, thus having two documents
strictly referring to project information, which would facilitate the delivery of the works to the Con-
tractor.
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Finally, to complement the proposal in view of the inherent need to improve the documentation
pertaining to procurement processes, implementing a document such as Contract Data would ensure
knowledge of the contract in its entirety, as well as the responsibilities of each party and would de-
mand a higher level of collaborative work during its elaboration, in addition, it would allow raising
the performance levels of both parties during the execution of the contract.

In any case, as long as the search for a change of philosophy and mentality is not prioritised, in
order to achieve higher standards of mutual work among public servants, none of these innovation
tools will have a major positive impact on public procurement processes, ergo the clauses and docu-
mentation implemented will remain as merely legal formalities.

Authors should discuss the results and how they can be interpreted from the perspective of
previous studies and of the working hypotheses. The findings and their implications should be dis-
cussed in the broadest context possible. Future research directions may also be highlighted.

6. Conclusions

The neglected public works sector has lately been forgotten and overshadowed by Special Infra-
structure Projects, which have received preferential attention in the implementation of new contract
management methodologies.

Under such a reason, it is concluded that there is a need for change in the procurement processes,
as well as in the way the contract and its parts are used, which, as NEC postulates, should be everyday
working documents. The consolidation of the implementation of the JRD in the LCE is nothing but a
demonstration of the wide range of possibilities for adapting new and better tools, such as some
clauses of the NEC4 ECC, whose effectiveness has been researched and demonstrated internationally.

In addition to the adaptation of these tools to the Peruvian context, the correct use and maximum
benefit of these tools requires a collaborative philosophy; a quality that is absent in the Peruvian
public works construction sector.

Finally, the identification of existing problems allows for an understanding of the needs of this
sector, as well as the possibilities for improvement proposed by NEC4 ECC, thus contributing to the
closing of the knowledge gap between these two sectors.
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