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INTRODUCTION they do business cannot be trusted and that any attempt to
mitigate these factors involves expense, i.e., transaction costs.

Foundations and contents of the Union Fenosa Quality

Management System for networks over 20 kV , (SCT), &avironmental factors come under the domain of the

presented in this paper. transactions themselves, as opposed to the motives or
characteristics of trade partners. Uncertainty, for instance,
QUALITY AND TRANSACTION COSTS refers to the fact that circumstances change unpredictably and

that such changes may be to the economic detriment of the
ISO 9000-compliant quality assurance systems are systeagents currently engaged in a business transaction.
whose definitions of conditions and characteristics are to be
found in standards; it may, then, prove to be useful to reviduncertainty is to be distinguished from bounded rationality
some of the concepts addressed in the economics befcause whereas the latter may be reduced by devoting
standardisation to infer the benefits to be gained from usiggeater effort or incurring greater expense, the former, by its
such systems. very nature, can never be eliminated.

Beginning in the 50's, standardisation gradually ceased to Asset idiosyncrasy refers to the extent to which resources
considered in a purely technical light, as attention turned to devoted to a given transaction cannot be used for others.
economic implications as well. The economics oExchange frequency is simply the number of times that an
standardisation falls in the domain of the economics efkchange occurs.
information; the establishment of standards is of greatest
importance when economic agents are unable to assimilateTdle above definitions are artificial in a way, because
the relevant information on goods purchased from oth&ansaction costs cannot be understood outside the context in
agents, except at a very high cost. which they occur and the combined characteristics of the
agents involved in the transaction and the environment in
Standardisation facilitates commercial transactions involvinghich it takes place are what ultimately determine the context.
substantial transaction costs, to obtain information ohhe risk of opportunistic behaviour, also more neutrally
specifications or characteristics of a given product or servidermed strategic behaviour, is higher, then, when the
Standards would, then, be arrangements designed to facilitisiesyncrasy of the assets at stake is very high; and the impact
communication within an industry. It has in fact been provedf bounded rationality, in terms of the truth and accuracy of
that the use of standards lowers business transaction costfie information exchanged and the reliability of the agents,
decreases as transaction frequency increases and direct
The economics of transaction costs postulates that such cesfiserience provides further information on the trading
arise in a company when interchange becomes frequepdrtner's honesty and efficiency.
ambiguous or too complex to be perfected by the market.
Such situations are the result of a specific combination ®fansaction costs, in brief, are often described as the cost of:
human factors and environmental conditions.
- compiling and assimilating information,
Of the human factors, bounded rationality refers to the fact planning and developing proposals,
that whereas microeconomics postulate that the agents negotiating and formalising contracts,
involved in market transactions are perfectly aware of its counselling and creating an environment,
workings and conduct their business in a way that maximises inspection fees,
some utility function, the agents involved in transactions “lobbying",
described by transaction cost economics either incur expense etc.
to obtain additional information or simply make decisions
(transaction options) on the grounds of incompletErom the accounting standpoint, such costs are not usually
knowledge. The presumption of opportunism is also taketharged to a specific budgetary item, but rather are included
from classical economics theory because in transaction cast overhead. Recognition of patterns in transaction cost
economics, actors are not dispassionate beings solblyhaviour improves cost control, alerting the company to
concerned with maximising utility, but rather shrewdvhere the underlying causes of such costs lie (uncertainty,
individuals who seek their own benefit at the expense of thasgportunism, etc.). But the establishment of management
with whom they conduct business. The combined effect tdchniques based on the economics of information, such as
bounded rationality and opportunism is that the actors realigeality management techniques, helps to lower such costs.
that their knowledge is limited, that the people with whom



EFFICIENCY AND ELECTRICITY INDUSTRY asymmetries with respect to the regulated utility. It is known
RESTRUCTURING as the productivity factor because it is designed as an
incentive for the utility to reduce costs to compensate for rent
The electricity industry is in the midst of a complex processxtraction occasioned by application of the X factor by
of restructuring and transition to competition, essentially iregulators.
pursuit of greater efficiency. When we speak of improved
efficiency in the electricity industry, we must distinguisimplementation by the utility of a quality management system
between economic efficiency and energy efficiency. Thihat provides for the co-existence of models to cut costs on
former, in turn, may be broken down into allocativehe one hand and increase revenues on the other, as conceived
efficiency, X-efficiency and dynamic efficiency. The latter isunder Quality Management Systems based on Continuous
related to the industry's environmental impact. Improvement, would obviously lead to offsetting the revenue
losses to which it may be subject in this regard.
To reach allocative efficiency companies must use the best
possible combination of inputs to produce a given volume 8fynamic efficiency is a company's increase in productivity or
outputs at the lowest possible cost. Marginal productivityeightened capacity to create value from certain resources as
theory tells us that in a perfect market such efficiency & result of innovation. In other words, it is the company's
reached when prices are equal to marginal costs. The markieility to make investments to lower costs or raise revenues
is then said to be in balance and allocation of resourc@sg., research, implementation of new technologies, process
optimum. Product prices based on this equivalence am@engineering, etc.) thereby leading to the production of
instrumental to the remuneration of production factors.  more competitive goods and services.

The introduction of quality management systems in thEhe improvement in dynamic efficiency through the
electricity industry contributes to pricing that reflects théncorporation of new technologies and management models
actual cost of power, which is one of the aims of restructuringuich as Quality Management Systems based on Continuous
Improvement not only consolidate the long-term lowering of
X- or static efficiency is defined to be a company's capacitynit production costs, which together with competitive pricing
to produce a given amount of goods and services using@ntributes to lower consumer prices, but also increases the
given combination of inputs, which minimise total cost. Autility's ability to create value by introducing improvements
company that is operating inefficiently may produce more hig the quality and variety of the goods and service offered.
simply improving the use it makes of the combination of the
inputs employed. To the extent that companies do not prodiaally, from the environmental standpoint, quality is
to maximum X-efficiency levels, both society and firms losebviously seen as a duty of Supply-side agents (the ones
out on the potential benefits of increasing outputs at novolved in the production of goods and services) and a right
additional cost. of Demand-side agents (consumers).

X-efficiency is also known, in regulated industries, such as FRANSACTION COSTS IN THE NEW

the present case, as a specific case of the principal-ageBSTRUCTURED ELECTRICITY INDUSTRY

problem. Actually a vast field open to economic analysis, this

problem addresses such questions as information asymmé&cpnomic relations that are not governed by company

between a "principal” (regulator), which wants something ttommand and internal control systems must be subject to

be done, and an "agent" (utility management), which musbme kind of commercial arrangements. Most business

actually do it. When applied to X-inefficiency, the "principal-conducted in the electricity industry prior to restructuring

agent" problem mirrors the lack of understanding on the padbok place inside the electricity utilities. The unbundling of

of the regulator about the optimum level of effort andieneration, transmission and distribution that restructuring

resources used by the regulated company. entails calls for a greater reliance on commercial contracts by
utilities and consumers both.

New regulatory incentive schemes applied to the residual

monopoly (transmission and distribution) are typically basefio understand this, we should consider that whereas a

on a formula consisting of two parts; one in which theertically integrated electricity utility builds and operates its

incentive is provided by the competitive nature of the marketstallations and generation, transmission and distribution

and the other which rewards utility behaviour geared tquipment, in a decentralised system, the financial and

regulator aims. physical interrelations deriving from these activities must be
governed by contracts. Financial relations are contracts

REVENUES/gar n = REVENUESEgprn-1) (CPI-X) - between the Distributor and its suppliers (including
QUALITYH) A's(z) Z's generating utilities) or its customers. Physical interrelations

refer to the terms of the contract specifying which agents are
The first member of the formula above includes the welphysically in control of the distribution system. A distributor,
known term "consumer price index less X" (CPI-X). X is théor instance, may negotiate access to its own grid by a self-
factor applied by the regulator to compensate its informatigmoducer for twenty years.



QUALITY REGULATION

Moreover, restructuring gives rise to new options on the retail

market to broaden the range of consumer choice. FArmonopoly has two incentives to pursue quality: sales and
customers, taking advantage of such opportunities involvpeestige. When quality is observable by consumers prior to
making an effort to learn, assess and choose; i.e., what prechase ("search good"), lower quality means fewer sales
have called transaction costs. If these are too high, soamd therefore less revenue when the price is higher than
options may fall by the wayside. Certain options will entainarginal costs. By contrast, when quality is only observable
greater risk for some customers than for others, or may otly consumers after purchase ("experience good"), the
be open to a certain kind of customer. For the distributanonopoly has no incentive to improve quality unless
competing for customers means introducing botbonsumers are able to repeat purchase in the future. In this
technological and cultural changes in its business: changes#se, the incentives to provide a quality product or service

strategy to seek more efficient use of resources. clash with the pursuit of lower costs and quality hinges on the
monopoly's desire to maintain its prestige and conserve future
NEW STANDARDISATION NEEDS profits.

Standardisation has primarily been organised aroumddistinction must be made between observable and verifiable
materials. This has been due essentially to historic reasogsality:
namely, the need to avoid the risk of the proliferation of _ o
different kinds of components that arises with ne# Normally, the quality of a good or service is observable
technologies and leads to problems of interchangeability. ~before or after consumers purchase it.

* The quality of a good or service is verifiable when, at no
In the immediate future, with the functional unbundling of the COSt, a certain level of quality for a good or service may be
industry on the one hand and the intensive application oféstablished ex-ante in a contract and ascertained in court
electronics and information technologies, which afford higher €X-pOst.
and higher degrees of integration of elements, functions L . . .
processes, on the other, the practicality of that approach wil. en_quallty s verifiable th_e regulator may impose a quality
not be readily defensible. A standardisation system is nee e_ctr:v_? _fo; the re%ulatel_cil f||r m, (I)r m(;]r_e gednerally, reward or
that solves not only problems of compatibility betweeRUNISN ItIN tErmMs of quality levels achieved.

materials, but of compatibility with other systems. D . . .
P y 4 The distinction between verifiable and non-verifiable quality

A (transmission and distribution) utility's needs are defined iﬁ immen_s_e. More generally speaking, quality may _be thought
terms of grid control and overall availability. Syster&o be verifiable at a cost. It would then be worth while to have

availability no longer depends only on the availability of each Mmeasuring system to analyse the relationship between the

of its components, but also on the consistency betweEiPeENSe entailed to measure quality, the interests linking

specifications and the definition of interfaces with otheguality to prestige and the ability of the regulatory scheme

systems, to reduce the transaction costs that may arise. lied to the electr|C|ty.ut|I|ty to d.et.ermm.e. Its revenues.
is to say, a need is felt for an external conceptual network al gulatory schemes applied to electricity utilities have not yet

to solve problems of compatibility between the utility, itsaCEhieved this level of refinement, but if they adopt

customers and its suppliers: definitions, characteristician@gement techniques based on Total Quality, and

service terms, building techniques, installation procedurelg,mlememt measuring systems such as the Europealj EFQM
etc. self-assessment model, they may be able to reach it in the

future.

Some of the elements involved in ensuring such consistenC}/
are: DISTRIBUTION QUALITY APPROACH

Under the circumstances prevailing at this time in the

- reliability: tests, quality control, etc electricity industry, the so-called "Third Party Approach”,

- maintenance: ’ periods rar;ges. replacement péﬂzpich focuses on the role of specialised Organisations
management. etc ’ ' essentially independent of both the manufacturer or supplier

- staff safety T (First Party) and the buyer or user (Second Party) seems to be

- relations wi’th the environment the most suitable way to meet electricity utility needs.

- interfaces between control equipment and disconnecti
elements,
- interfaces between remote control and control systems

technical and functional specifications,

n_ . .
?ts main advantages may be summarised as follows:

(DIt is better adapted to the present scenario, characterised by

In this context, Quality Management Systems have obvio®Wng demand for quality by users, increasingly complex

cost-reduction potential for frequent, simple, safe transactio}?ﬁchnqlog'es and associated quality processes, market
with low levels of associated investment idiosyncrasy. globalisation and the tendency to outsource activities that are

not strictly related to the electricity utility's core business.



(2) It does not entail any greater cultural or materiahstallations connected to the network and (6) Defining

dependence on the supplier for the electricity utility (whichctivity process procedures.

does occur, for instance, in the First Party Approach, which

focuses on the manufacturer); The SGT may require third party installations connected to
the grid to meet established technical specifications and be

(3) Itis less costly than the Second Party Approach, where {h to proper use. Finally, the SGT must facilitate the use of

user takes the leading role. the grid for the transmission of energy deriving from both the

(4) It reduces interference with innovation (the developmepkoduction market and provisions relating to grid access.
of new products and improvement of existing products) which

may, by contrast, be substantially constrained under so8eT COMPONENTS
kinds of Second Party Approaches. Product innovation

continues to be wholly incumbent on the manufacturer, whitthe purpose of the SCT is to establish the procedures that in
compliance with user requirements is in some waynion Fenosa govern the processes involved in the above
acknowledged by competent Third Party Operators. activity by adequately structuring and co-ordinating such
processes, so all the respective variables are controllable and
(5) It furnishes the electricity utility reliable and accuratgheir outputs predictable and consistent. This meets the

information about the capacity of a large number of potenti@lrosby definition of Quality: "Quality is compliance with
suppliers (both at the national and international levels). Thigpecifications”.

in turn, provides for a broader range of choice thanks to

gualification ratings based on different kinds of certificateg§tandard 1ISO 8402-86 defines the term Quality System as

issued by Third Party Operators (a result more difficult tgyllows: "The organisational structure, responsibilities,

achieve under the First and Second Party Approaches). procedures, processes and resources for implementing quality
management ".

It is nonetheless true that the viability of the Third Party

Approach is highly dependent upon the existence of effectiggyr the SGT this involves the definition and execution of a

national and supranational infrastructures for Quality angorking method to comply with stipulated requirements. This

Certiﬁcation, able to furnish reCOgnition of Substantia‘nethod is approved and Subsequenﬂy reflected in Supporting

supplier compliance with electricity utilities’ requisites an@iocumentation drafted for the SCT. The document structure

needs. Indeed, such structures are already in place in fipted for the SCT is organised around two kinds of

major economic areas (i.e., European Union, North Americdgcuments: Descriptive Manuals and Quality Records.
Japan and Oceania) and will soon be established in the rest of

the world. Descriptive Manuals are documents describing the SGT
working method and are organised in terms of a three-tiered

UNION FENOSA QUALITY SYSTEM FOR pyramid structure. At the top is the SGT Quality Manual, in

NETWORKS OVER 20 kV (SCT) the middle the SGT Procedures Manual and at the base the

SGT Technical Specifications Manual.
The organisation responsible for the network over 20 kV in

Unién Fenosa is the SGT, whose mission is the reliabf§yality Records compile all formats and records used to
transmission of electricity from the input points where it igxecute the work performed by the SGT.

delivered by the Independent Network Operator to feeding

points on the Medium and Low Voltage Network or to highyANUAL OF GENERAL AND SPECIFIC

voltage customers. PROCEDURES

The implementation of the SCT is a team effort involving th¢his manual describes the general and specific procedures
entire SGT, which calls for the prior training of all itsinyolved in the activities conducted by the SGT and required
members to ensure that they acquire a sufficieBly the standard ISO 9000. This generic standard is geared to
understanding of how SCT Procedures affect th@anufacturing industries. Certain aspects of organisations that
organisation’s processes. provide services call for a slightly different approach. For the
SCT to perform to standard, the correlation must be drawn
The SGT is responsible for Grid Planning, Buildingpetween the procedures defining Unién Fenosa's processes
Maintaining and Dispatching. Its functions include (1)and the procedures outlined in the reference standard. With
Analysing potential network capacity and needs to guarantg&pect to some elements of the standard this correlation is
reliability of supply, drawing up the necessary developmegfrect, but others require careful study.
and reinforcement plans. (2) Evaluating maximum grid
capacity and determining the capacity available forhe method followed to establish this correlation consists of
commercial use. (3) Maintaining a Database of Installatioggalysing the differences to compare actual SGT practices to
comprising the network. (4) Establishing minimume requirements set out in the standard. This makes it
requirements for fitting out the installations connected to thgssible to determine which elements are applicable and
network. (5) Establishing operating and safety conditions feistablish the structure and number of procedures based on



SGT processes. The advantage to this method is that it déégure 1 illustrates the general structure of the model adopted
not subordinate SGT structure to the standard, but rather,tbyimplement the SCT. In particular, it shows four quadrants
articulating the SCT around present SGT practice, rendexssociated with the "quality spiral® and the cycle
implementation more flexible and more responsive to changmrresponding to Deming's philosophy of Continuous
This method differs from the usualdodus operandiwhich Improvement, specifically adapted to the implementation
consists of structuring the processes of the organisationgrocess addressed here.

question around the procedures laid down in the standard,

subordinating the former to the latter. Implementation will entail completing three cycles in which
both the understanding of the SCT to be implemented and the
SCT IMPLEMENTATION PLAN actual operation of the system steadily progress until the

decision to apply for certification is made. Conventional

The SCT Implementation Plan consists of a series of activiti@geration of the SCT is achieved during the final spiral, when
and a time frame in which they are to be conducted. This tiil the respective problems, uncertainties, etc. arising in
frame is related to the “critcal mass" (1) wherPrevious stages have been solved. The use of the spiral
implementation is initiated, to achieve sufficientsuggests progress in the implementation of SCT with time and
"implementation inertia" to fuel SGT acceptance of the SC3Is0 denotes a gradual increase in the effort made.

and facilitate the development of all

stages of th . L Lo
implementation process. sFhe three cycles into which implementation is broken down

are: Assimilation, Acceptance and Operation. Each of these
)cRnsists of four basic activities that must be completed before
algdertaking the next implementation cycle: (1) Planning cycle
unnecessary effort, (3) it avoids the "false starts" typical plementation, (2) Cycle implemen_tation, (3) Verification of
unplanned action, (4) it stands as proof of the SGT membé%?’u”f5 ".md (4) Amendments and improvements. A control
commitment to the SCT, (5) it eliminates short-term visiondoint is inserted at the end of each of the three cycles. These

and (6) it facilitates assessment of the SCT impIementatiB m@s eg% des'g?]ed to Ias;ess(jthe V\:jork'c(jjone; ar;}d the results
process through completion, obtained during the cycle in order to decide whether to move

on to the next cycle to continue system implementation or

The Implementation Plan is set out in an ImplementationOthenNIse to specify under what circumstances such work

Manual, which also serves as a guideline of activities to barould be continued.

carried out. Furthermore, the Implementation Plan helps the, | underlying intention in the model is to ensure that the

. SGT to: (1) ada_pt_ t_o the changes .most complex and critical aspects should be undertaken first,
introduced by the SCT, (2.) initiate the Procedures Iearnngthe awareness that it is of little use to put less crucial parts
Process, (3) acquire a view of the S.GT from an Oms_"iﬁ place if they are going to be subsequently modified or

perspectwe_ and (4) begnj to acqure ‘a more dmall‘Tq"rﬁ&/alidated by more critical elements. It is for this reason that

understanding of how wark is performed in the SGT. the most complex set of procedures that are most crucial to
the success of implementation was chosen for the first cycle.

The advantages to this Implementation Plan are that (1
allocates resources more suitably and efficiently, (2) it avoi

IMPLEMENTATION MODEL
TRAINING

IMPLEMENTING RIFICATIO!

3% CYCLE Quality creation is a labour-intensive activity, based on team
— work and, to a lesser extent, material investment. From the
2CYCLE individual standpoint, SGT staff members will see the SCT
and its Procedures from a perspective limited by the activities
F eYeE in which they are personally involved and from an angle
g E\O \O defined by the part of the SGT in which they perform their
2 2 duties (functional and geographic position).

| 2

Moreover, implementation of the SCT involves interaction

among Unién Fenosa's various organisational units, some of
which are sizeable. Each of these individuals' activities are
ROSINING MERGVEME] related to the activities engaged in by the rest of the people in

the unit; and at the same time the members of a given unit
ASSIMILATION | | ACCEPTANCE | | OPERATION |

may perform very different tasks.

Figure 1
Each SGT staff member has a specific technical profile, in

terms of his/her tasks and the know-how required to perform
them. This technical profile also involves an exchange of

1 Critical Mass: "The people in an organisation with sufficient knowledgeinformation and co-operation with other Unién Fenosa staff,
ower and leadership to initiate and sustain cultural change ". (Dockstadgf the same or other units.

Shumate & Doherty 1988).




The implementation of the SCT affects technical profiles art®UMMARY AND CONCLUSIONS
alters the interchange of information and co-operation
mechanisms in use prior to implementation. Under the§auality Management Systems, as tools for rationalising
circumstances each member of the SGT must acquire a mpreduction processes, enhance the electricity utility's
global vision of the SCT. This leads to flat implementatiorgconomic efficiency by improving resource allocation and
whereby each person is afforded greater overall knowledgeamintribute to pricing electricity in a way that reflects costs,
the system, even though their specific SCT training focuseswhich is one of the primary aims of restructuring.
the more technical aspects linked to their personal activity.
This approach is in keeping with the flat design of standaf@uality Management Systems, to the extent that they foster
1ISO 9000. compatibility, are able to cut costs and create "variety
In this connection SCT training is conceived to foster theconomies”. They therefore constitute mechanisms that
ability to understand the new procedures implemented agdnerate revenues and contribute to improving electricity
goes beyond a mere technical knowledge of them. For thislities’ X-efficiency by increasing margins and neutralising
reason, training includes both technical and managemehé impact of utilities' revenue loss owing to the application
aspects, while providing an overall view of the SCT thaif the X productivity factor under regulatory schemes.
creates an environment propitious to acceptance. Such
training features the following: (1) team training, (2)Quality Management Systems, which entail the introduction
progressive training, (3) seamless training, (4) ongoingf new management technologies and methodologies,
training and (5) training based on continuous improvementonstitute a factor that enhances electricity utilities' dynamic
efficiency and therefore contribute to increasing both their
SCT MANAGEMENT STRUCTURE economic and their energy efficiency.

When implementation of the SCT is initiated, participatioQuality Management Systems, by improving the three kinds
should be handled from the highest level of responsibility imf economic efficiency mentioned can, if appropriately
the SGT for two main reasons: (1) the substantial trainingterrelated to Environmental Management Systems, enhance
required involves resource allocation and (2) the choice ehergy efficiency and reduce the environmental impact of the
procedures to be implemented during the first implementatiefectricity business.
cycle calls for decision-making at that level to ensure
successful implementation of the system. Quality Management Systems, as the systems of standards
they are, lower transaction costs and therefore constitute ideal
The decision and work teams created for implementation aomls in the framework of functional unbundling of electricity
the reflection of actual SGT practice. Implementation taskgilities; i.e., what were internal transactions previously taking
are performed bearing in mind flows controlled by the SGT{dace within vertically integrated companies will entail higher
hierarchical structure and monitoring the cross-process flowssts under the new circumstances. From this standpoint they
that cut across the organisation horizontally. are tools that clearly facilitate the transition to competition.

The highest management level is the SGT Steerir@@uality Management Systems present obvious advantages in
Committee, the intermediate level is the Working Group anéducing the costs of frequent, simple, and safe transactions
the lower level the Support Teams. with low levels of associated investment idiosyncrasy. Since

the electricity sector investments with the highest level of
The SGT Steering Committee constitutes the SCT executiiosyncrasy are Generation-related, Quality Management
level and its membership consists of the Deputy Genei®ystems in that area are applied individually to each
Manager of the SGT and the Heads of the Units under generation plant. In Distribution, however, given the lower
aegis. This committee is responsible for SGT quality policyevel of investment idiosyncrasy, it makes sense to apply such
planning and strategic management. systems to the grid as a whole.

The Working Group comprises an interdisciplinary tearhinally, to date at least, Quality Management Systems are
consisting of one representative from each of the SGT unit®luntary; in our case, they involve an "experience good",
This group is responsible for SCT development anide., quality is observed ex-post and is, furthermore, only
implementation. verifiable at a cost to the consumer. If, however, we concede
that quality management techniques bolster an electricity
Support Team membership consists of one or several persatility's performance and diligence, the adoption of a Quality
directly working on a process. Such teams answer toManagement System today conveys information to our
Working Group, which they assist as needed, in terms of theirstomers on the quality we will offer tomorrow, thereby
know-how with regard to the operation of a process or thlasuring our future relations with them. Furthermore, it is well
position they occupy in a process. worth our while to go to the expense of developing quality
verification and measurement systems, which is the very same
as paving the way to Total Quality.



