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ABSTRACT

The congruction sector is routindly accused of being cost driven, with many key decisons
taken on the bads of lowest cost ingtead of qudity, safety, the environment and the long-term
use of its products. The sector is plagued by traditions, customs and practices that preserve
narrowly defined corporate interests a the expense of collaboration and customer orientation.
Congruction work is traditionally based on a statement of the perceived needs of the dlient
and is accompanied by practices in which cost cutting is prioritised ahead of searching for
something different and better. It is not so much about “lean thinking”, as “mean thinking”.
Meanwhile, advocates of Public Private Partnership (PPP) procurement clam tha not only
are projects adle to be initiated earlier and result in lower cods, they aso provide better vdue
for money, shorter congruction times and higher qudity in the end-product. Greater scope for
innovation and improved working procedures are dso clamed, supporting lean thinking,
theories and applications. The paper explores some of the implications that Public Private
Partnerships now present for the congtruction industry.
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INTRODUCTION AND BACKGROUND

Much has been written about the disparate and inefficient nature of the congtruction sector.
Concern prevails that the indudtry is cost driven and that too many key decisons are taken on
the basis of lowest cost ingead of qudlity, safety, the environment and the long-term use of
the product. The approach is more symptomatic of “mean thinking” than “lean thinking”.
Researchers and industry commentators have spoken of a lack of integration between desgn
and condruction and have accused the actors of having a short-term interest in buildings and
other congtructed facilities. Moreover, it is said that the congtruction sector fails to understand
the needs of its customers and how to trandate their needs effectively into products. Cdls for
lower costs and higher qudity have been rased by some customers, manly those representing
industriad  sectors more advanced than condgruction (Barlow 2000). On the other hand, the
congruction industry often has to ded with customers who experience difficulties in making
their needs explicit, which may dso mean that they have little understanding and appreciation
of the product and the process that is required to deliver it. Concern is being raised for more
knowledgeable and informed dlients — clients that can dealy specify their needs and have the
expert knowledge to communicate them (Atkin and Leiringer 2000a; ACE 1999).

The last couple of decades have seen a change in how mgor projects are initiated and
executed. Project financing is one of the fidds in which this is goparent. Financid engineering
has become a crucd ingredient in many, if not dl, mgor projects and new inditutiond
decison-makers have been brought into the project planning phases in order to ded with the
dructure and timing of proect finance (Gan and Sdter 2000). The various financing
arangements that are now being used have brought private sector money into the financing of
projects in ways that would have been unimaginable afew decades ago (Morris 1994).

The term Public Private Patnership (PPP) has, over the last decade, become one of the
most politicaly and socialy fashionable. It is often used to describe a vast range of modern
politicd and financid functions as wdl as the working arangements within projects and
organisations in multiple areas and industrid sectors throughout the world. The multitude and
divergty of projects that are credited as PPPs are immense. Success is often clamed and
severd reports show total cost savings of 10-20% over project lifetimes (SO 2000; CIC 2000;
Staskontoret 1998). Moreover, it is a commonly held view that these kinds of projects
provide red incentives and cregie a busness environment that encourages innovation and
improved practices in the congruction phase (Holti e d. 2000; DS 2000; Atkin 1999). For
exanple, the chief secretary to the UK Treasury doated that “...the search for new
opportunities to develop profitable busness provides the private sector with an incentive to
innovate and try out new ideas — this in turn can lead to better vaue sarvices, delivered more
flexibly and to a higher sandard” (HM Treasury Private Finance Taskforce 1999).
Furthermore, the UK government dated that PPPs have provided a maor boost for the
congruction industry and that public money is spent more effectivdy leading to mgor
enhancements in the country’s infrasiructure (SO 2000). This opinion is shared by, amongst
others, the Swedish Minigtry for Industry, Employment and Education (DS 2000).

Today, PPP projects are being carried out or about to start al over Europe. These projects
ae not the mgority in terms of their 9ze or expenditure but they do represent a consderable
volume of congruction work. The trend today is that governments are looking more and more
for these kinds of solutions (Atkin and Leringer 2000b).



This paper draws on the results of the preiminary phase of the research project ‘Public
Private Patnerships in Smedish condruction’ currently being underteken a the Royd
Inditute of Technology. Particular interest is given to those projects that involve building
congtruction work. The purpose of the paper is to address some of the theoretical issues of
innovation in congruction and the exigting inhibitors thereof and to define PPPs in relaion to
congruction projects. By so doing, the am is to go beyond the obvious financid benefits of
successful risk transfer and explore the scope for innovation and improved practices within
the construction phase of PPP projects.

The discipline of lean condruction is high on the agenda for advocates of a modern and
customer-focused industry. Although cdls for the industry to adopt practices from the
manufacturing sector are hardly new, the last decade has seen a growing academic interest in
the implementation of lean production principles to condruction (Koskda 1992; Akintoye
1995; Barlow 1996; Bdlad and Koskda 1998). A growing body of knowledge has been
created and success dories can be identified from severd different environments. Many of the
proposed methods seem, at first Sght, to fit well into the context of a PPP project set-up.

INNOVATION

There are many definitions of innovation and literature can eeslly be found as far back as the
ealy twentieth century (Padmore et d. 1998). It has been defined as the actud use of a
nontrivia change in a process, product or sysem tha is novel to the inditution developing the
change (Freeman 1989). According to the ERT (1998), innovaton should be seen as
something grester than merely new technology, science and research, and above dl it should
not be seen as a drictly economic issue. It should adso be conddered as a way of organisng
work and socid dructures in more efficient and humane ways, making organisations more
comptitive and the workplace more satisfying.

Schumpeter differentiated five kind of innovations. (i) introduction of a new product or a
quditative change in an exiging product; (ii) process innovation new to an indudry; (iii) the
opening of a new market; (iv) devdopment of new sources of supply for raw materids or
other inputs; and (v) changesin indudtriad organisation (Padmore et d. 1998).

A dightly different cdlassfication, based on the current theories of innovation in
manufacturing, is given by Saughter (1998). Five types of innovaion ae recognised: (i)
Incremental innovations — smal changes based on existing technology. Its origin is often to
be found within the orgenisation implementing it. (i) Modular innovations — a sgnificant
change within a component, but one that has little effect on other components. (iii)
Architectural innovation — this condtitutes a smal change in a component but a mgjor change
in the links to other components and systems. (iv) System innovation — integrates multiple
independent innovations to perfform new functions. (v) Radical innovation — involves a
breskthrough in science or technology that very wel could change the character of the
industry.

It is agued that these different kinds of innovetions require varying levels of co-
ordination, resourcing, supervison and timing. The sources of innovations vary between the
different levels ranging from the firms engaged in implementation to scientific or engineering
research based outsde the industry. In condruction, innovations are most commonly of the
incrementd or modular kinds (Koskda and Vrijhoef 2000), meaning that the sources of the
improvements most often are to be found within organisations that aready exercise control
over the components and modules/'systems.

This paper does not clam to give any new or more precise definition of innovation. The
view is taken that it is more important to recognise what conditutes success and inhibitors in
the context of innovation than it is to debate the meaning of the word. For indudtry,
innovation is, even if it may not be the sole reason, about profit generation. Teke away this



agpect and there is little point in investments that would merdy consume resources without
payback. Innovation is when an act, such as an invention or a new idea, begins to have an
impact on its surroundings (Atkin 1999). An idea on its own, however logica and brilliant it
may be, is ill nothing more than an idea

INHIBITORSTO INNOVATION IN THE CONSTRUCTION SECTOR

According to the European Commisson’'s Green paper on Innovation (EC, 1995), the
oppodite of innovation is archaism and routine. This is of course not the best starting point for
an industry such as congruction, which is long since consdered to be consarvative and to
prefer traditionad practices based on conventional methods. Organisations that have control
over products, sysems and modules have a vested interest in retaining their podtions and may
be reluctant to be pat of any change that would upset the status quo. Thus, firms tend to
manage rik by retaining informetion crucid to sysem integration within ther own sphere of
control, rather than trandferring it between the temporary coditions of firms with whom they
collaborate (Gann and Sdlter 2000).

Koskda and Vrijhoef (2000) cite from earlier work five characteristics of the constructed
product, which result in limitations in technology devdopment: immobility, complexity,
durability, costliness and a high degree of socid respongbility.

Congruction projects are geographicaly dispersed and most clients engage the sector's
actors for a sngle proect a a time These projects ae then caried out away from the
locations of the actors involved, often in loosdy assembled project groups. This is a mgor
difference between construction and menufacturing — firms, thelir supplies and services come
together only when there is a project. Opportunities to innovate within the construction sector
are therefore time and, potentidly, geographicdly restrained (Atkin 1999).

It has been clamed that project processes usudly present nonroutine features that do not
edly lend themsdves to sysematic repdition (Gann and Sdter 2000). However, this
confusion between the process of delivery and the end product could be seen as one of the key
falings of the condruction sector. Cregting unique architecture and engineering solutions
does not necessarily have to come hand in hand with unique proceduresto achieveiit.

Reluctance to part from tried and tested methods could aso to some extent be traced to the
expectations of the society. Buildings cannot be discarded in the same way as consumer goods
once they have become unfashionable or deemed to fulfil their useful purpose. The most
noticesble consequence is in architecturd design but other areas incdlude new technology and
materids (Atkin 1999).

The nature of competitive bidding, in which functiona responsibilities are separated, is a
long-gtanding obstacle to innovation and is often cited by contractors for ther lack of
innovation. Even so, some contractors have found a way around this dilemma by introducing
innovations dong their supply chan to the ultimate benefit of clients. In this way, it is
possible for contractors to offer reliable competitive bids, because they are based on a more
certain process for delivery or at least amore certain understanding of what is needed.

The condruction sector follows the cycles of national and regiona economy. During a
downward period, when congtruction volumes decrease, it is often clamed that the margins
are too low and that it is, therefore, impossble to innovate. During the good times the actors
clam to be too busy. Either way little innovation takes place. There has to be an inclination to
innovate. The likdihood is that there will be people who fed threatened by new idess and
procedures turning into redity, and will therefore actively work againg them.

DEFINITION OF PPPIN RELATION TO CONSTRUCTION PROJECTS

Following the very generd definitions given to patnerships, the multitude and diversty of
project arrangements that are credited as PPPs are enormous. The term could apply to just



about everything that the public sector, in any country, undertekes with even the dightest
participation of the private sector. However, to make things more complicated, PPP is often
used in a muchrmore narrow sense in attempts to describe the characteristics of specific
projects. Broadly defined, a Public Private partnership is an arangement that brings together
public and private sectors in long-teem arangement for mutua benefit. This kind of
collaboration between a public sector organisation and the private sector suggests that the
term could take the meaning of anything from the sde of surplus public sector assets, or the
private sector buying shares in state-owned businesses, to the outsourcing of public services.
Severd interrelating sectors could be identified. From the perspective of the construction
sector two of these are of particular importance (Learinger 2001).

- Arrangements in which the public and private sectors, under joint management,
combine ther assats, finance and expertise in order to pursue common long-term
gods and shared profit.

- The public sector contracts services, with defined outputs, from the private sector
including the condruction and maintenance of the required facilities and/or
infragtructure.

From the condruction perspective these projects might not differ from traditiona project set-
ups eg. large housing projects. For clarity here, the following definition will be used:

A Public Private Partnership is a partnership between public sector and private
sector investors and businesses (“ the Private Sector” ) whereby the Private Sector on
a non or limited recourse finance basis provides a service under a concession for a
defined period of time which would otherwise be provided by the Sate. The provision
of such service may involve the Private Sector in the tasks of planning, designing and
constructing facilitiesin order to be in a position to provide the required service.

The origin of projects showing these kinds of characteristics is a maiter of debate. It has been
suggested that the higtorical roots can be found in the concesson systems of the nineteenth
and early twentieth centuries, going as far back as the 1782 with a clamed firs concesson in
France. There was a notable spread of infrastructure concessons in France and severd other
countries in Europe during the decades following 1830. But these decreased and indudtriaised
countries generdly funded new infrastructure investments through ther own fiscd resources
and sovereign borrowings during the period between the late 1800s and the 1970s. It is
therefore more commonly argued that the PPP concept originated through the development of
project finance techniques (eg. the early North Sea oil projects) coinciding with the evolution
of privatisation as a crucid policy for improving indudrid efficiency (Morris 1994; Waker
and Smith 1996; UNIDO 1996).

VARIATIONS ON PPP

No two projects currently being undertaken and classed as PPP are the same. However, the
common ground between them can be differentiated and is shown in figure 1.

There are severd aspects of the project set-up that deserve thorough consideration.
However, this cannot be done in a limited format such as this paper. Only three aspects are
developed here.

The special purpose vehicle — is the legd entity, created by the shareholders in the
winning bidding company or consortium which contracts with the public sector for the
purpose of deivering the servicee The SPV is formed just prior to financid close. The
members ae dependent on the nature, Sze, scope and complexity of the project at hand.
Projects that involve more than a modest amount of condruction will most commonly have a
congiruction company as a shareholder, with the same being true for the operators.
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Figure 1. A typica PPP project set-up (after DS 2000)

Service Level Agreements — traditiondly, a condruction project involves the purchase of a
product, governed by legd contracts The procurement method will, more often than not,
involve fixed specifications and profit levels. Risks and uncertainties concerning the project
end dates and the means by which it will be accomplished are passed down the supply chain.
Public bodies that procure large capital assets usng public funds typicadly have detaled
manuds and standards that specify, for example, the desgns, materids and components that
should be used. The use of these, however, impedes the ability to State what is needed. In PPP
procurement, recognition of this has led to output specifications and service level agreements
being used often in combination with minimum technicad requirements. The exact
configuration and detalls of these are dependent on what the client is empowered to do but
perhaps more importantly on the nature of the product and the duration of the project. Of gresat
ggnificance in this context is the actud ownership of the asset and whether or not it will be
transferred at some stage.

Risk transfer — traditiondly, a congtruction project involves the purchase of a product,
governed by legd contracts. It is common that the procurement method involves fixed
pecifications and profit levels. Mogt of the risks are taken by the client, whilst large parts of
the risks and uncertainties concerning the project end dates and the means by which the
project will be underteken, are passed down the supply chain (DS 2000). By meaking the
private sector responsible for operations for a specified period, part of the risk previoudy
taken by the public sector is now passed to private sector actors. The rationale is that the risk
should be taken by the party best suited to do so.

CLAIMED ACHIEVEMENTSFOR PPP

Banks generaly consder borrowing by the state as a low risk business and in most cases it is
cheaper for the state to borrow than it is for a private sector actor. What has © be achieved for
a PPP to provide best vaue for money is therefore that the increased cods of finance are
compensated in other ways such as gppropriate risk transfer and innovations in technology as
well asin working procedures.



Severd publications, emanating from the UK, have been issued in the lagt five years citing
vaying cost savings and increases in qudity generated by PPP procurement. In 1998 the UK
National Audit Office reported that the first four design, build, finance and operate roads
contracts were likdy to generate net quantifiable savings of approximately 13% for the Sae
(NAO 1998). In a report, ordered by the Treasury Taskforce, the consultant firm Arthur
Anderson, together with Enterprise LSE, examined 29 private finance projects to reved an
average net present cost saving of 17% (HM Treasury Private Finance Taskforce 2000).

In contrast, there are dso severd reports that show increased cods, lower qudity products
and an overd| decrease in service quality: see, for example, Unison (1999) and CUPE (1998).

Caution has to be gpplied when comparing these results, as it not dways is a question of
comparing like with like One difficulty is determining the most appropriate discount rete.
Only adight deviation in thiswill dramaticaly dter the outcome of the calculation.

As it has previoudy been mentioned, most of the exhibited cost savings are from the
vauation of rik tranders. For example, 10 of the 17% codt savings cited in the Arthur
Anderson report are derived from the vauaion of rik tranders (HM Tressury Privae
Finance Taskforce 2000). Since PPP proects generdly involve replacing chesper public
finance with more expensve privae finance, it is commonly believed that the participants in
the project will look for compensatory savings in other cost areas — essentidly the codts of
congruction and operation. This in turn would seem to follow the cregtion of the right kind of
collaboration between operators, designers and contractors, to achieve innovative solutions to
the client's sarvice requirements. However, not much research has been done in identifying
the cost savings that are to be found outsde the scope of successful risk trandfers. In their
sudy from 2000, the Congruction Industry Council identified the role of innovations within
congructiontbased projects. It is stated that cost savings could be accrued from the use of
innovative working procedures and new technologies. The results show an overdl project
saving in the region of 5-10% of which the highest average weighing savings could be found
from the condruction phase. The savings on the congruction costs were dso estimated to be
510%. Innovations within cvil enginering ae manly technica, wheress innovations in
building projects are much less frequently technologically based (CIC 2000).

LEAN THINKING

Lean thinking can be gpplied a severd different levels and stages in the process, such as in
managing design, controlling the workflow or monitoring the supply chain. These are dl more
or lessinterrdated but of most importance for the discusson in this paper is the design phase.

Koskda and Houvila (1997) propose three ways of conceiving design: as a process of
converting inputs to outputs (converson process), as a flow of informaion and materids
(flow process) and as the generation of value for customers.

Traditiondly, the rather short-term oriented, converson modd is used in congruction.
The main idea is that the cusomer should provide an extensive and correct brief, which would
not be subject to change. Studies have been conducted to find out why this gpproach to design
fals time and time again. For example, Bdlard and Koskda (1998) date thet poor briefing
and communication, inadequacies in the technicd knowledge of desgners and a lack of
confidence in preplanning for desgn are the most significant causes for design problems. In a
peformance sudy of the design-congruction interface, Alarcon and Mardones (1998)
propose that a construction company must participate in the design process, in order to avoid
problems related to the lack of congtruction knowledge of the designers. This might seem a
plausble solution, as it gopears highly unlikedy (and unfar) that the actors involved in the
congtruction should be able to do a good job that fulfils the expectations of the customer if the
recalved desgn is in shambles or Ssmply flawed. In this context, drawings and specifications



are nothing more than records of earlier decison maeking of the desgner based on hisher
ills in interpreting the client's needs and which are then converted into technicdly correct
and viable solutions.

Applying lean thinking to the desgn sage will mosly affect flow and vadue processes
(Bdlard and Howel 1998). What is needed for vaue to be generated is a change in atitude
towards the length and scope of the commitment of the actors involved. Taking a short
sgghted gpproach to the process, i.e. being content with merely undertaking clearly specified
tasks and then handing over to the next in ling is not wha creeting vadue is about. Nether is it
necessarily a good thing when one actor improves hisher peformance a the expense of the
oveadl peformance of the sysem. Production sysems do not dways work very wdl when
everyone tries to optimise hisgher own peformance without taking into condderation how
individud actions might affect the larger framework of the project a hand (Howel 1999).
Credting vaue for the customers comes through a proper undersdanding of their needs and
aufficient skills and expertise to be able to convet these needs into something that is
compatible with what it was that the customer had in mind. Furthermore, cregting vaue
comes from edablishing the right kind of relaionships between the actors involved (Atkin
and Leringer 20008). Josephson and Hammarlund (1996) found that the lack of co-ordination
between disciplines was the largest category of design-induced defects.

DISCUSSION

It is not possble to give an objective description of the advantages and disadvantages of
Public Private Partnerships — that would be too smplisic an gpproach to take and would
trividise the more pertinent arguments for and againd. Neither is it possble to do so for the
socio-economic benefits that are clamed to accrue from the implementation of PPP. These
issues can be coloured by politicdl and socid prgudices. For some politicd parties it will
never be acceptable to let private enterprises profit in areas such as hedthcare, no matter how
good or beneficid a sarvice might be. However, what is clear is tha PPP arangements are
attracting not only condderable interest from both public and private sectors, they are aso
bringing aout changes in an industry that is more used to short-term horizons. Predicting the
extent of these changes and the impact that they are likely to have on the sector is yet to be
determined and cdls for speculation.

Some subtle, but crucid, changes include the use of output specifications. These provide
the supplier with more scope to use his own skill and experience to desgn efficient solutions
without being condtrained by past practices, rigid standards and norms. But, being provided
with the opportunity to be innovaive is not dways enough for companies to teke tha extra
sep and try something new. Whether or not it is forced from harsh competition or because the
conditions are extremdy favourable, the indination of the involved actors to be innovative is
a crucid factor that must not be underestimated. However, large projects, with a high leve of
design freedom, seem to be a good garting point for adopting lean construction methodology.
The projects have to be thoroughly thought through right from initiastion and a great ded of
effort is required in the design stages requiring gppropriate procedures to be put into place.

It is a farly sdf-evident satement that project success will derive largely from the actions
and interventions of the various involved actors in the project and those associated with them.
Perhaps even more obvious is that undersanding the needs of the client organisation in terms
of the kind of building or other facility that will satisfy the organisation’s requirements is a
key factor leading to a successful outcome of the project. Yet, the role of the client is
sometimes underestimated as more attention is given to desgn and condruction per se. The
client has an important part to play as no other actor knows what exactly that is needed and
sought after. For pure condruction specidigts, working for a concessonare (SPV) will
increasngly mean working for a new kind of client, one who has specific needs and expert



knowledge to communicate them. Furthermore it will mean a working environment where
grester opportunities exist for collaboration between design, condruction and operaion. The
ligbility that comes with being respongble for the durability of the built asset for a long period
of time provides naturd incentives for collaboration over company, specidist and industry
borders. Having representatives from both operations and congtruction involved in the client
organisation throughout the process seems to be a sep towards a more long-term view of
congtruction.

There are some gmilaities between lean and mean thinking. Both are about cutting costs
a the condruction stage but they differ a the customer focus stage. Buildings are not short-
term products and should therefore not be trested as such. Condruction actors will in the
future have to take a longer-term view in ther products or they will never be able to
accomplish the feat of afully satisfied client.

PPPs should not be looked upon as a panacea for the congtruction sector. There exist
obstacles and clear contradictions for better practices to be adopted. One such contradiction
that cannot be trividised is the issue of financing and the security that the banks drive for as
opposed to the use of new technology and innovative procedures. In some projects the
project's future revenue dreams will be the only avalable security and the financid
inditutions will therefore be very cautious in dlowing ther money to be invested in nove
solutions. It is not a bold statement to say that banks are risk adverse and tha they prefer
secured |oans to the more uncertain project-financing route.

CONCLUSIONS

The importance and impact of congruction gpecifics, organisationd characteristics and
inditutiona factors have as of yet not been sufficiently darified and more research should be
put into ataning empiricd vdidity of the theoreticd discusson given in this paper. More
work is needed in looking into where exactly the innovations in a PPP project might stem
from. Furthermore, resources should be put into investigating the contracts between the
concessonare and the contractor and perhagps more importantly into the nature of
collaboration between design, condruction and operations. Neverthdess, it seems as though
some of the proven inhibitors for innovetion in the condruction sector can be overcome
through adopting PPP procurement.

Contractors often complain of the shortage of repeat orders and as a consequence of this
not having any continuity in work. This is generdly accepted and seen as a mgor barier to
innovative behaviour. Why should a dient trus someone who is not willing to innovate with
the condruction and operation of a service for 10-30 yeas? Lean thinking is about
continuoudy driving for perfection and one cannot help but wonder if this is not the sgnd
that the private sector needs to send to its customers.
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