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Report objectives and logic
The evolution in jobs and, in particular, the skill and competence shortage, is one of the most widely discussed topics in the economic literature at a macro (analysis of job markets and programming of the educational and training policies of individual countries) and at a micro level (as part of the human resources organisational and management development policies). Researchers,
managers, trainers, company representatives and workers utilise numerous approaches and reach just as many conclusions based
on the specific nature of the individual contexts examined, the methods adopted and, last but not least, the ideological paradigm
through which the situation is observed and interpreted.
It is almost impossible to present a comprehensive overview of the various contributions owing to the extent, variety and dynamic nature of available sources. Instead, considering the objectives and partnership of the BATCOS project, it seemed useful
to focus on the few but powerful underlying variables that – either directly or indirectly – are the basic factors behind the change
in work procedures and contents. The mainly educational objective is to clarify the structural change processes that, with different procedures and times, concern all the production systems involved in some way with the global marketplace.
Therefore, the report is divided into two sections:
- an introductory part that highlights the main aspects of the structural modification of the industrial production models, exploring their general consequences in terms of new competency needs;
- an in-depth, theme-specific part that presents some thought-provoking topics taken from the literature concerning two aspects that the future actions of the BATCOS project will focus on: the ICT (Information & Communication Technologies) and project management.
The report has been developed in “open” terms so as to incorporate information and contributions from the literature, throughout the entire project, that are the best means for highlighting the impact of the transition to “post-fordist” production models
on job skills.
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Why emphasise speed over precision?
Because the costs of delay exceed the costs of mistakes”
P. BARNEVIK, Past President of ABB

1

Toward “post-fordist” production models

1.1 The relationships between competitive system, organisation and work
In general, to understand the competency needs of a production system, three main variables must be considered:
-

the behaviour of the competitive system in which it is positioned;
the strategy that, based on the competitive system, it is given;
the organisational structure through which it pursues the strategy and develops the production activities, that includes the skills and the
competencies.
Competitive
environment

3.

Strategy

Organisation
Formal structure
Operations

4.

Real behaviours
Individual characteristics
Collective knowledge
Competencies

2.
Source: IRSEA, 2001
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As shown in the previous figure, a company is competitive when the coherence among the three variables remains strong over time:
-

-

by its own nature, the competitive system cannot be changed by the company, that can only try to influence it. Thus, it is a condition to
assume as a constraint/resource;
finding the proper coherence between strategy and competitive environment is sometimes a major problem, especially when a complex
environment subject to unpredictable changes is involved;
however, usually the real critical problem for every company is to make the structure coherent with the strategy. The problem is
not so much the adaptation of the formal structure and the procedures that regulate the operations. The focal point is the speed with
which the real behaviours of the socio-production system change. As shown in the figure, they depend on the individual characteristics
(potential, …) as well as on those of the social system in its entirety: the collectively available competencies and the values on which the
shared culture is based. The competencies express what an organisation knows how to do, the values what an organisation believes in
and, thus, what it is willing to do.

The greater the competitive system turbulence, the greater the continuous change the organisation is required to make. It can respond in a
coherent manner only if it has an elevated learning capacity that allows it to develop competencies and values over time. Therefore, the
training and learning needs are the difference between the “socially built” resources and those needed to satisfy the operative and strategic
needs. With this in mind, training is a company’s key point of leverage, since:
1. Acting on the competencies (and to some extent on its values) makes it possible to upgrade the collective knowledge;
2. the new collective learning ensures that new models and formal organisational tools (procedures, operation systems, information systems, …) can
be effectively implemented;
3. it leads to an overall change in the organisational action capacity;
4. that leads to development of the strategy.
On the following pages we will use the scheme just introduced to highlight the origins of the most widely diffused competency needs deriving from the structural change of the competitive environment.
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1.2 Evolution of the competitive system

Some events that occurred during the 1980s, whose effects can be easily seen today, are changing the economy’s characteristics in a structural manner and producing direct effects on the competitive system.
Today, for most mass goods (from cars and personal computers to household electronics) the overall supply (and thus production) exceeds demand. This refers to a replacement market in which a good can be sold if another good is put “out of service” by the customer
who owns it. Here, obviously, we are referring to the “first world” markets in which the average level of well-being is high and widespread.
In this case, the key problem is to induce demand by changing the competitive characteristics of the new good so that its replacement is
“convenient”. This makes it necessary to monitor some key factors, including:
-

personalisation: for years the strategic reference in the mass goods manufacturing industry has been “mass customisation”, i.e. the
ability to produce mass goods starting from specific requests by single customers instead of operating by lots of predefined standard
products. This would lead to a better direct relationship with the market (greater degree of service to the customer) and considerable
savings in the production process through a reduction in stocks and the cost of the supply chain;

-

innovation: an obvious response to a replacement market is to change the characteristics of the new goods so as to create a competitive difference that favours them. Product innovation, often made possible through the extended use of new digital technologies, is
joined by production process innovation, that may lead to significant effects in terms of the costs and quality characteristics of the
products;

-

quality, here the term not only refers to compliance with standards but also to an effective orientation of the products and production
processes toward customer needs and continuous improvement. In this sense, quality becomes much more of a “social product” than a
“simple” technological result;

-

cost, even though personalisation and quality are fundamental factors, cost still remains a key parameter in mass markets, especially
there is an excess in production capacity.
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A second key factor of the new competitive system is the globalisation of markets, of the demand as well as the supply of products.
Globalisation, made possible owing to the reduction in transport costs and the new information and communication technologies (ICT):
-

increases the level of competition among companies, reducing barriers for entering local markets;

-

at the same time enhances the sales potentials for companies that implement organisational models and competencies to operate within
a broad and culturally (still) articulated context;

-

increases the interdependencies of the economy, with an exponential growth in the number of variables to control, the turbulence and
the sensitivity to highly unpredictable and uncontrollable phenomena, in particularly related to the trend in financial markets (“butterfly
effect”);

-

leads to a new international division of labour, shifting production operations with a strong work cost factor into the poor countries
and the production operations with a high level of knowledge to countries with the best levels of education and cognitive economies;

-

requires an increasingly greater reduction in transaction costs (communications, transportation, means of payment, linguistic understanding, …) with an increase in standards beyond the national level;

-

as a consequence shifts the economy’s level of control from the national States to subjects beyond the national level, but at the same
time requires a strengthening of the specific natures and capacities of self-government of the individual local production systems. The
space becomes “glocal”, i.e. global and local at the same time;

-

together with digital technologies, causes the economy to evolve toward network models in which competitive behaviours can/must
co-exist with “opportunist” co-operation schemes among the same competitors.
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The third key factor of the new competitive system consists of digital technologies, which will be discussed in greater detail subsequent
to the report. In general, they:
-

can be used to process most of the information (audio, video, text, …) in an integrated manner, making such data available and easy to
manage at very low costs;

-

can be used to represent the real world in a virtual manner, reducing research, development and design times while increasing the efficiency of the learning processes;

-

are the basis of the new knowledge-based economy models in which the key assets are knowledge and learning capacities, instead of material
resources.

Ø
Saturation of markets, globalisation and digitalisation push (perhaps) toward the economy of access:
“In a world of personalised production, of continuous innovations and constant updating, of products with a longer and longer service life, everything ages very
quickly: in an economy whose only constant factor is change, having, owning, accumulating makes less and less sense” (J. Rifkin, 2000).
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In summary, the evolution of the competitive system involves an incredible increase in the complexity that the company must
control, in relation to:
-

time:
- clear reduction in the service life of products, as a response to innovation policies;
- clear reduction in time-to-market, i.e. of the time between when a development project begins and when that product is available on
the market;

-

space:
- global market, organised into local markets;
- “glocal” control of the economy: global rules common to all markets and local specific features of the single territorial production
systems toward network-based companies;

-

nature of products:
- shift of the importance from hardware to software factors;
- greater value of services with respect to goods;
- tendency of goods to change their interfaces with regard to users (“intelligent”, “anthropomorphic” goods that can be network
linked and “self-adjust”);
- greater importance of relations with customers compared to the value of the goods produced.

Ø
All this has a direct and crucial impact on production models.
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1.3 Changes in the organisational model

The main property of an organisational model is the ability to deal with the complexity of the processes that it must govern,
while respecting cost needs. The greater the complexity to manage, the greater the complexity of the government and of the control that
must be built into the production organisation procedures.
In general, designing an organisation can be summarised into two large actions: work “division” and work “co-ordination”. The more work
is gradually divided into smaller and smaller elements of tasks and duties, the greater the required co-ordination levels will be.
The historical Taylorist-Fordist type of organisational model is essentially based on a strong division of work (and consequently also on the
division of production knowledge), together with hierarchical-functional co-ordination. In simpler terms, a Taylorist organisation is based
on a mechanical model: the key factor is not so much the intelligence and the creative contribution of individuals that comprise it as the
mere “mechanical” respect for rules, procedures and positions.
The Taylorist-Fordist model is oriented toward the production of mass goods, with average quality and a long service life, and is consistent
with a relatively simple and standardised competitive system in which the company has a strong relationship with the market. Its basic reason for existing is to maintain stability.
Compared to the new needs for governing complexity, the Fordist model is rigid in terms of its performances under steady-state
conditions (in a “balanced” situation).

Ø
Today’s main training needs come from the need to overcome the Taylorist-Fordist Model, incorporating greater spontaneous evolution and “pro-action” capacity in organisation, thus making it necessary to put knowledge management at the centre of designing, recognising the individual and the social system as the main players.
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A greater capacity to control complexity implies some extensive changes in the form of the organisation and in the logic with which it is
designed.
The first key assumption is “to operate within the logic of value”. To produce value means to attain medium-term sustainable results
(i.e. creating long-lasting consequences) involving the individual (i.e. concerning the single company) and the system (i.e. concerning the
company’s relationships with the various players with which it interacts: actions, customers, suppliers, its human resources, stakeholders).
Based on such a simple definition, value implies a vision of the strategy and interdependent operative behaviours that is consistent
with the greater complexity of globalisation and of cause and effect relationships – that are not always linear over the medium term.
As an introduction, value can be considered the level assumed by three types of production resources, which change as they interact (see
the figure on the next page):
- physical assets, understood as the capital invested by a company in production factors, such as real estate, facilities and equipment,
technologies, raw materials and semi-finished stocks. A large part of such assets coincides with those usually considered by the Fordist
organisational models, and it is no coincidence they are expressed in accounting terms in a company’s financial statements;
- relational assets, understood as the availability of relational protocols that allow the company to have a competitive edge, based on:
creation of transnational economies, privileged acquisition of relationships with key suppliers who are then “taken” from the competition, customer loyalty, creation of partnerships and co-makerships aimed at reducing the technological innovation costs of products
and processes, etc. To develop relational assets implies policies that focus on respecting the interdependencies and the medium-term
sustainability of relations, sacrificing any possible immediate advantages. Today, relational assets, establishing the condition to access
markets, are considered by many as more important than the mere “possession” of physical capital;

-

knowledge assets, understood as the set of knowledge and competencies that the company has in a distinctive manner, i.e. specific
and difficult to imitate, and through which it manages its business processes. The transition to a post-Fordism, or “knowledge-based”
economy, that focuses more on socially constructed resources (competencies, organisational culture, …) than on the material ones,
leads most authors to consider it to be today’s most important asset.
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Designing new organisational (and more generally business management) production models helps to strengthen the three assets just
summarised. In particular:
-

a coherent organisation can be used to manage physical assets so as to strengthen learning by doing and learning by using capacities, thus increasing knowledge assets and, over time, leading to technological and operative innovation of the production process.
Managing production processes so as to maximise cognitive results implies the implementation of models without much Tayloristic
logic that are based on strong integration of the socio-production system, the availability of time to observe and to test new behaviours,
the availability of procedures to code current tacit and informal knowledge and of information systems oriented toward knowledge
management. With this in mind, teamwork and project management are particularly important factors;

-

the development of relational assets also requires precise organisational choices. On one hand, the relationships become an advantage if
the company can use them as a channel for observing its competitive system (learning by interacting), reducing the costs of scanning
the environment (market research, evaluation of customer satisfaction, …) and enhancing its knowledge assets. This implies constant
monitoring as well as socialisation of acquired information within the company. On the other, relational assets exist and are available at
the moment in which the company offers to generate advantages for the various external players involved. This refers to the importance of the reliability with regard to customers, suppliers and partners, understood as respect for commitments and quality standards.
This implies that efficient and flexible procedures to manage production operations are also available beforehand.

-

Finally, special attention must be focused on the relationships between physical and relational assets. A strict relationship with the demand markets is of fundamental importance to establish “build-to-order” production procedures or, in any case to reduce product
time-to-market. Instead, strong integrative relationships with the supplier or partner market (in particular in co-makership relationships)
make it possible to obtain significant advantages from integration of the supply chain, with partial decentralisation of production activities that increase the ability to respond in a flexible manner to demand trends.
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Reconsidering the (post-fordist) organisation starting from value means that change must focus on three main areas:
1. To shift from “function-oriented” to “process-oriented” organisational models, to highlight and measure the contribution of
each activity to produce economic, relational and knowledge value. This implies extensive changes in the formal organisation (organisational chart, operating systems) and, above all, in the competencies and cultural values of the socio-production system. Some indications available in the literature include:
-

reduce the horizontal division of labour, incorporating greater independence in the socio-production system in identifying and
controlling the variations, making professional performances modular and flexible, managing line and support activities (such as
purchasing, set-ups and quality controls) in an integrated manner, creating internal mobility paths, favouring and organising spontaneous continuous improvement processes;

-

reduce the vertical division of labour, reducing the intermediate hierarchical levels and allocating greater responsibility to the positions immediately closer to the problems to identify and to control;

-

create temporary organisational forms (e.g. per project, per problem to solve, …) that affect the various company areas, overcoming the rigid confines between production, marketing, economic resource management, etc., attributing responsibility to figures
that do not match the hierarchical lines (project managers, team leaders, …);

-

create awareness of the individual contribution to produce value, through the introduction of adequate systems to measure
individual and collective performances.

Ø
To design a Fordist organisation means to start from the division of labour, and only then raise the question of its co-ordination. Instead,
to design a post-Fordist organisation means to start from co-ordination, i.e. from the capacity of the socio-production system to deal
with problems in a collective, efficient and self-regulating manner.
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2. To redefine the company’s organisational borders, toward “company-network” models in order to make production devices
more flexible, to reduce transnational costs, to arrange specific resources in a precise manner, and to increase relational assets and the
opportunities to access the demand and production factor markets. A review of the literature outlines five types of networks:
-

-

supplier networks, in which each participating company realises a part of the production process;
manufacturer networks, consisting of companies that share production resources (capital, facilities, men) to find scale economies
and to decrease risk through sharing;
customer networks, that put manufacturers, distributors, commercial channels, dealers and end users in contact with each other;
standard consortiums, that associate the largest number of companies of a sector, to bind them to a technical standard defined by
the group leader;
technological co-operation networks and knowledge networks in general, established to reduce the costs of learning through
the search for economies in research and distribution of information.

3. To put knowledge management in the centre of organisational logic, by strengthening individual and collective learning processes. Besides the growth in training investments, the real underlying problem is to make production devices cognitive devices, i.e. to be
able to make learning a natural by-product of the activities related to a company’s business. This means that organisations must be designed with a large and structured ability to think while they act, transforming the flow of experience into shared knowledge. Some lines
of development include:
-

-

The transition from information to knowledge, through a review of company information system in terms of architectures, user interfaces, output and, above all, means of representing knowledge (transition from analog/tacit to digital/coded);
Enhancement of the interactions between members of the organisation (independently from the hierarchical level) and their support through methods that strengthen the learning and organisational memory capacities;
Redefinition of the operative management roles and the procedures with which decisions are reached, through greater participation
in the elaboration of the subjects interested in their implementation.
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As outlined in the brief presentation, we are experiencing a need for a structural evolution of the organisational paradigm in which there
are extensive requests for new competencies and a value-based paradigm that is significantly different (though not necessarily better) than
the Fordist one. However, today’s key problem is not the change in itself, but rather the management of change in terms of its technical
aspects (models, procedures, standards, measurement methods, …) and, above all, its social elements (motivation, production of collective
meaning, management style, reward systems, …).
The crucial step is not inventing a new model or a new body of knowledge-based organisational theories. Instead, it is to begin and put the
changes into effect, starting from the available resources while remaining consistent with the distinguishing features of a competitive system, i.e. brief time intervals, complexity and poor predictability.
Thus, there is an urgent need to manage uncertainty, for which it becomes necessary to develop

-

-

the “invariable” key assets i.e. those that directly involve the organisational capabilities on which the company’s competitive existence is based. This refers to the set of resources imposed as a perquisite for implementing “any” strategic option (or, better still,
the most demanding strategies in terms of organisational capacity):
- relational assets (toward customers, partners, key suppliers and stakeholders, in particular as the ability to create specific transnational economies);
- information assets (the knowledge assets involving the competitive system and the production process);
- reliability assets (monitoring of production factors that is consistent with both internal– in terms of operating efficiency – and external quality levels, related to the effectiveness of the action).

-

the abilities to adapt to the environment, in order to decrease the time to respond to uncertainty, through a faster and more specific “adjustment” of the organisational action. This implies an organisational learning ability in terms of two key aspects involving
reproduction and innovation of the socially constructed resources (competencies, values).

The key assets and environmental adaptation can be explained by referring to two other categories, as the basis for the definition of operative behaviours:
-

socially constructed resources (in particular competencies and values);

-

organisational learning potential (to what extent an organisation can handle change, mobilising its collective cognitive resources).
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Ø
- An organisation survives and develops if it has an adequate threshold competency system and some distinctive
competencies that allow it to be competitive.
- An organisation survives and develops if its learning rate is higher (or at least the same) as the rate of the changes
undergone by its external environment.

Ø
-

Thus, there are two diagnostic needs at the root of managerial action:
-

to understand the adequacy of the system of company competencies (knowledge needs);

-

to understand the adequacy of the learning processes that the company has or that it can implement (learning needs).

The figure illustrates the various types of organisation that may exist in the actual transition from the “function-based” to the “processbased” models. The x-axis represents the organisation’s competency adequacy level with respect to the process being evaluated (e.g. “customer management”). Instead, the y-axis represents the three possible forms of participation of the various organisational functions (e.g.
production, marketing, administration, HRM, …) for implementing the process:
-

Each indicates that each function participates in the process by carrying out a specific activity, with what are basically independent behaviours dictated by its convenience with regard to organisation. In this situation, nothing guarantees that the process will be monitored. Each point of separation between two functions is a potential “crack” through which the value produced may be lost. Thus, this
organisation is broken down more into functional “structures” than oriented toward the integrated management of a process;

-

on the opposite side, Unique indicates that process control is carried out by a single function (e.g. “marketing” has the sole
responsibility for everything involving “customer management”), formally excluding the other elements of the organisation from its
management. Thus, this model is heavily divided by labour, that involves both functional (principle of non-overlapping areas of
intervention) and hierarchical logic (principle of the uniqueness of the controlling function command). The weak point in this choice is
obviously the rigid behaviour with regard to the need to control complexity. A system’s ability to adapt and be proactive is much higher
in a “distributed intelligence” model (such as in a network) than in a hierarchical organisation that is not very communicative with
regard to power and decision-making;
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in the centre, All indicates that each function involved in the process plays an active role in terms of implementation based on specific
contributions to and integration with all the other organisational components. This is the best type to satisfy the need to switch from
functional to process-based logic. On the basis of the system’s competency adequacy and operating procedures, it is possible to distinguish between situations involving real process stability (actual process model) and those in which the latter processes exist more as spontaneous behaviours (informal process model) rather than as an explicit organisational need and condition. In the latter situations, there is a
lot of social interaction that spreads through the hierarchy and the formal role divisions: though quite effective they are poor in terms
of efficiency and the rational use of resources. In other words, there is great of methods and tools (project management, teamwork,
groups, negotiating techniques, …) that strengthen the economy of the relationships.
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Therefore, switching from a function to a process-based model involves the gradual introduction of organisational tools that support and
structure socio-production system integration. The figure on the following page illustrates some important relationships between production of value and organisational change.
Red is used to indicate the three types of assets as previously defined: physical resources, relational assets and knowledge assets. The
objective of any organisational scheme is to create stable conditions that are constantly strengthened.
Blue is used to indicate some organisational development areas:
-

flat organisation, understood as the reduction of hierarchical levels and the length of the decision-making chains ;

-

lean production, meaning a net reduction in work in progress and an increase in the flexible ability to respond to market needs;

-

information system, a company’s internal and external (toward the competitive system) integration factor, by making information
transparent, sharing it and supporting its conversion into knowledge;

-

teamwork, non-hierarchical organisational procedures oriented toward integration of individual behaviours within the collective capacity of organisational action;

-

project management techniques and practices that are used to be able to manage complexity and innovation rationally based on organisation of resources and risk assessment;

-

introduction of management models based on processes (BPR), a general framework and perspective of sustainable existence for all
the previously mentioned development factors.

Black is used to indicate some positive relationships between various organisational development points. The purpose of the “map” is to
illustrate how change implies simultaneous and synergetic action in various points. The production of value requires much more distributed integration than excellence concentrated on a few factors.
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The transition to process-based organisational models oriented toward management of key assets (and the immaterial type in particular) is
quite different from the restructuring processes that characterised the European economy – and large industries in particular – from the
second half of the 1980s to the beginning of the 1990s (or later for the case involving East European countries).
As indicated in the following table, the situation switches – at least in terms of managerial theories – from a downsizing phase without substantially changing the organisational model (objective: to increase productivity per employee) to one involving “rethinking” (objective: to
develop value) through reengineering (objective: relationships with the customer system). The latter is still widely in progress and its results
do not always meet expectations.
Restructuring

Reengineering

Rethinking

Expressions

Downsizing; Levelling

Process-based management

Learning

Objectives

Organisational unit and hierarchical
levels

Business function and work systems

Individual, group and organisational
conceptual schemes

Nature

Numerical

Technical

Conceptual

Reason

Survival or repositioning

Tactical competitiveness

Strategic advantage

Beneficiaries

Stakeholders

Stakeholders and customers

Stakeholders, customers and employees

Performance
criteria

Efficiency

Efficiency and customer satisfaction

Efficiency, customer satisfaction and
development of employees

Organisational
variables

Control

Control and independence

Control, independence and cooperation

Organisational anxiety

Organisational frustration

Critical features Organisational trauma

Source: IRSEA, 2001
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1.4 The SME case

SMEs play a key role in all OECD countries in many respects, and especially in terms of employment. Using a definition for SMEs of
firms employing up to 99 people, these firms account for a share of between 30% and 60% of the labour force in all the countries except
the United States. Using the US definition of an SME as a firm with up to 500 employees, the category accounts for more than 50% in all
countries except the United States. Today, however, the bulk of total employment is found not in manufacturing but in services, and there
SMEs have an even stronger position, particularly in wholesale and retail trade and in hotels and restaurants. In construction, SMEs tend
to account for 80 to 90 percent of all employment. Again, the distribution varies across countries.
Moreover, the importance of SMEs in employment tends to be increasing. From the mid 1980s to the early 90s, SMEs displayed more
rapid net employment growth than larger firms in all OECD countries. This development is partly because of rationalisation in large
firms following pressure to increase productivity and, lately, focus on core business. Some of the new jobs in SMEs thus emerge as
the result of outsourcing from large firms, and today there is a very dynamic development of SMEs in business services, many of which cooperate closely with manufacturing firms. However, jobs in SMEs are less stable; there is much more turmoil caused by births and deaths
among these firms compared to bigger ones. Also, SMEs display much lower productivity growth than bigger firms, their rate of internationalisation is much lower on average as is their R&D intensity and their use of new technologies.
Are SMEs destined to fall behind? There is no one answer to this question that applies to all SMEs, but many categories of SMEs enjoy an
advantage in terms of speed and flexibility – and these are major advantages, given the nature of the “new economy”. They are less likely
than big firms to suffer “lock-in” with respect to existing plants, technologies and organisational structures. They tend to be strong on incremental innovation, which is close to the adoption and use of technologies for new market needs. ICTs are also opening up new opportunities, allowing the advantages of small scale to be combined with economies of scale and scope through networking among SMEs (or
with larger firms or other actors such as universities).
There is evidence that networking is becoming key for enhanced specialisation among SMEs.
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The SMEs also need to switch to organisational models based on integration, relational management and knowledge. The natural flexibility
of the small enterprise is not sufficient by itself to guarantee the performances required by the new competitive system. To this regard, a
review of the literature leads to the following observations:
-

the presence by key processes is often inadequate. The SMEs tend to be more focused on production activities (with what is
mainly a product/process technical content) and – sometimes – on the relational process with the market (understood as management
of a one’s customers). Instead, there is weak commitment in terms of orientation and support processes: from planning of resources to
organisational development and human resources, and from active management of suppliers to development of economies from externalities. Even looking at cases involving excellent small firms (thus the quality of production), there is often a paradox involving the
poor capacity to “intercept” the value built into the good/product service, all to the advantage of third parties: the end and intermediate customer and, above all, for the case involving sub-suppliers – the client;

-

the position of the SMEs with regard to the reference environment is often weak, from an economical and – above all – cognitive point of view. No matter how many different cases involving success there are (e.g. as the evolution of sub-supplier devices toward
company-network models, forms of co-makership and partnership), the asymmetries of power between large and small enterprises often cause the latter to attain a low learning potential. Even the SMEs that do not operate under a sub-supplier relationship often have
problems in acquiring the knowledge required in an economical (costs) and coherent (timely) manner, especially when they are not established in territorial production systems with strong network relationships, such as districts.

There would seem to be two major risks that the SMEs must deal within in terms of the learning economy:
-

inadequate management of its knowledge capital, with slow innovation and possibility of consuming the knowledge held faster
than it can be reproduced;

-

the possibility of being emarginated by the knowledge access tools, with regard to sub-alternating relational forms with whoever
has it or because of critical factor regarding the withstand capacity of territorial production systems in relation to globalisation.
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Therefore, it is necessary to define a real learning policy based on four major areas of action:
- to create conditions involving high learning potential within the local economic contexts;
- to allow relationships to be established between and around the enterprises that make it possible for them to have real access to cognitive resources;
- to favour and stimulate the strategic and organisational development of the SMEs, toward the adoption of value management logic,
process-based operating models, investment capacity on human and relational resources;
- to absolutely improve the procedures that allow SMEs’ to have access to training, considering how important learning technology is, of
which it is necessary to create real economically-favourable conditions.
An operative behaviour that facilitates the development of organisational learning capacity, as shown in the figure, creates improvement
projects that focus on specific aspects that also have an impact on a broad part of the work organisation, with the use of external “learning
agents” (real services/advice).

SMEs
Real services/advice
- Marketing
- Business Administration
- Production management
- HRM and Training
- Benchmarking

Source: CE – Eurotecnet, 1993

Organisation
of learning

Projects

Work
organisation
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1.5 The new economy-society relationships

The knowledge economy
Competitiveness of an economic system is directly related to the level of available competencies and knowledge but, above all, to
the “quality” of the collective learning processes through which such knowledge is produced and updated over time.
The knowledge society
The economic performances (quality, flexibility, innovation, …) are a social product and possible only if there is widespread knowledge that is maintained and enhanced by individual and collective learning processes directly related to social identity and cohesion.
Possessing knowledge and having access to learning become two fundamental rights of all citizens. The “structural flexibility” society (of production models as labour markets) is characterised, with respect to the “fordist” type, by at least four transitions:
– from employment defined by its contents and constant over time (the “workplace”) to the new changing, dynamic and “open”
reference of employability;
– from the standard professional profile to the individual portfolio of competencies;
– from the specific and limited study time (“first school, then work”) to the “lifelong (and ‘lifewidth’) learning for all”, recognising equal dignity for formal, non-formal and informal learning.

Ø
Therefore, a knowledge economy a also a learning economy, that requires a widespread ability to manage and update knowledge in
local economic systems (learning region) and in companies (learning organisation).
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Learning policy

Development of individual and collective capital of competencies
through reinvestment of the value produced by the economy in society

Learning
economy

Economy

Learning
society

Society

Flexibility of the job market and development of competitive capacities as
conditions to produce value

Learning policy

Source: IRSEA, 1999.
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1.6 Work representation

The comments made to this point lead, as a consequence, to the need for a new work representation, that is already oriented to express
the new needs to integrate the socio-production system around processes and shared management of complexity.
As shown in the figure on the next page, work has two types of representations:
-

one is a vertical, that expresses the classic division of work into “specialised” and self-sufficient professional profiles, meaning that each
person is responsible only for that piece of activity assigned to that person, regardless of the results that this has on the overall outcome;

-

and the other horizontal, in which each figure is reinterpreted in terms of common competencies and characteristic competencies: the
former being a reward – while developing work – for the latter. Obviously, this does not involve the denial of specialist skills, toward
which a part of that same technological innovation must lead to, but of reviewing the contribution that each profile or, better yet, each
organisational position, must give owing to the overall result expected from common action. The purpose of the competency is to
achieve a performance, that is always more important than the mere respect to comply with the assigned work rules. In other words, what
is expected from competency is the subjective interpretation of the actual behaviour, based on contingencies that the context proposes.
The capacity by each worker to assume a “global” objective that takes priority over one’s “local” specificities. An independent dimension of action contrary to bureaucratic compulsoriness.

From the “1 to 1” rapport that characterises the relationship between work position and organisational function (where each professional
position/figure directly involves only one responsible person, according to the command unit principle), one switches to the “1 to many”
bond of the new “work position – processes” relationship.
The greater the level of competencies involving all professional figures, the greater the social co-ordination capacity (even prior to organisational). Thus, the two key objectives of human resources management (and even more generally of knowledge management) are a) the
development of common integrated competencies and b) the development of specialistic competencies, whose contribution to producing
value is directly related to the level of the integrated competencies.
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Mobility movement by enhancing the value of competencies

“function-based”
work division logic
Competencies related
to the specific features of the figure

Threshold competency units
comprising sectorial employability requirements

Local system
level of
threshold
competencies

Threshold competency
units comprising general
employability requirements

“process-based” work
integration logic

Source: IRSEA, 2000.

Project BATCOS - Toward “post-fordist” production models

28

To redefine work in terms of competencies is a mandatory step to deal with the “process-based” reorganisation of production
devices, and more generally of the job market and of education systems. However, in reviewing the literature, we note how the same definition of “object competency” is still ambiguous, as perhaps can be expected in a transition phase like the one that the economy is going
through.
Nonetheless, in general this is broad consensus about some of the properties of competencies:
– the central nature of the subject in the definition of competency, the same considered at least as the absolutely individual asset;
– the fundamental importance played by the learning context in which individuals develop and use their competencies;
– the multi-dimensional nature of the concept of competency and, in particular, the importance of the cognitive components that the
subject implements to generate an effective performance;
– the dynamic nature of competency, understood as the variability over time of the extent of such competency possessed by individuals,
in relation to their learning processes, which in turn are influenced by the individuals’ level of competency.
Moreover, this opens the door to some important problems that are not just theoretical, such as:
– the “contextual” nature and the “individual” nature of competency, that oppose its full standardisation;
– the measurability of competency;
– the relationship between competencies and professional figures, i.e. between fordist and post-fordist representations of work.

Ø
In summary, competency today is a more understandable concept in terms of operative uses than can be defined in the theoretical sense.
Competency represents the capacity, by an individual, to put a mix of specific knowledge, capacities and behaviours into effect to guarantee that a specific effective performance will be achieved, in relation to the standard characteristics of the context in which it acts.
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For a company, dealing with a transition to a new type of work representation based on competencies is not a simple task, and is difficult
to tackle immediately in a comprehensive manner. To define competencies is not only a technical exercise but, (and above all), a social one:
because a “work measurement tool” is involved, all interested parties (company, workers, but also educational and training institutions and
the entities that control the job market) must recognise such a tool as valid and must be willing to use it.
The main problem is to review the position of each figure with respect to the knowledge system, i.e. with respect to the knowledge
system that the public utility must have and regulate to remain competitive, in particular with respect to the key assets. This involves a transition from a concept of organisational design based on a division of work (and only afterwards on co-ordination needs) to one that starts
instead by guaranteeing a high level of social co-ordination, through the widespread sharing of knowledge references (competencies, values).
One process particularly interested in using the new competency reference is human resources management. It is not necessary to develop sophisticated models or to immediately begin a comprehensive reclassification of all personnel. Instead, it becomes necessary to begin to build some common work description references, by using processes shared by all the players involved, based on the level of the required key processes. The gradual establishment of a system of competencies is the prerequisite behind the evolution of reward systems
and toward their greater individualisation.
Therefore, today, performing an analysis of training needs implies that it is necessary to:
-

define what can be understood by competency, at least functionally relative to the purpose of determining needs;
deal with the representation of work in terms of competencies;
deal with the “transition” relationships between the old (but consolidated) tool based on figures and the new one (and, as such, poorly
defined) of competencies;
define and apply methods of observation that can be used to determine the condition of the competencies and, to distinguish from the
needs.
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Core skills categories (source: European Training Foundation, Development Of Core Skills Training In The East Europe Countries)
There is no single definition of core skills. Descriptions of core skills developed in the last fifteen to twenty years fall into eight main categories. Each category lists a different set of skills; although they sometimes overlap, the precise meaning given is different in each category.
Figure 1 shows the eight categories. The skills commonly listed in each one are listed below.
Categories for defining core skills
1. BASIC SKILLS

8. BROAD SKILLS

7. MANAGEMENT
SKILLS

2. LIFE SKILLS

CORE
SKILLS

6.
ENTREPRENEURIAL
SKILLS

3. KEY SKILLS

4. SKILLS FOR
EMPLOYMENT

5. SOCIAL AND
CITIZENSHIP
SKILLS

Source: ETF, 1998
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Basic skills
Literacy
Numeracy
These are sometimes known as the ‘gateway’ skills. They give people the ability to write, read, speak and use numbers at a level necessary to function and progress at work and in society.

Life skills
Skills to manage oneself and grow
Relating to one other person
Relating to other people
Skills for specific situations: education, work, home, leisure, community
These are the skills, which enable people to live a full social life and to contribute to the community.

Key skills
Communication
Application of number
Improving own learning and performance Problem solving

Information technology
Working with others

These are the skills, which help people to develop effective performance across a wide range of settings, mainly at work but also socially and in the community. They also develop learning skills.
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Social and citizenship skills
Being socially active
Communication
Co-operation: working with others
The nature of community

Roles and relationships in a democratic so- Rule of law
ciety
Duties, responsibilities and rights
Social justice
Moral codes and values
Human rights
Principles of representative democracy

These are the skills, which help people live together and participate usefully in the social and economic life of a state and/or group of
states such as the European Union.

Skills for employment
Communication
Information processing
Adaptability
Independent decision-making
Rights and duties as citizen and consumer

Learning and self development
Languages
Initiative and creativity
Critical ability (reasoning)
Work process management

Problem solving
Self-confidence in uncertainty
Thinking and doing

These are the skills most often sought by employers. They provide access to employment and help people develop competence and
their careers.
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Entrepreneurial skills
Communication;
Dealing with uncertainty;

Learning;
Taking action;
Making mistakes and recovering from Taking opportunities;
them;
Ethical competence;
Managing transactional relationships;
Using limited resources;
Generating and researching a business Numeracy;
Using personal relationships and social
idea;
networks;
Information processing;
Operating independently;
Working with others.
Investing personal and family assets;
Problem solving;
These are the skills, which help people look for opportunities to start and improve the performance their own businesses.

Management skills
Analytical thinking;
Building teams;
Coaching and mentoring;
Communication;
Counselling;
Creativity;
Decision making;
Delegation;

Focus on achievement;
Influencing others;
Information search and gathering;
Judgement;
Leading;
Learning ;
Managing change;
Managing stress;

Motivation;
Negotiation and persuasion;
Problem solving;
Self-confidence;
Strategic perspective;
Working with others.

These are the skills which people use to manage themselves and others, mainly but not exclusively at work.
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‘Broad’ skills
Analyse;
Monitor;

Plan;
Diagnose;

Synthesise.

These are the ‘higher order’ skills which people apply to a variety of contexts, in each of which they already have occupational or subject-specific knowledge and skills. They enable people to understand and manage complex or sensitive situations.

Definitions for the study led by the European Training Foundation
These eight sets of skills are relevant to life in general and to working life (employment) in particular. It is possible to express them along
a continuum, as shown in the figure.

Life

Broad skills
Social and
citizenship skills
Life skills

Basic skills

Key
skills

Management skills

Skills for
employment

Entrepreneurial
skills

Employment

Source: ETF, 1998
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The study focuses on the core skills most closely related to employment, in relation to three time dimensions:
-

Immediate – to address the twin problems of a high failure rate in business and high rates of unemployment in the partner countries,
and to provide viable alternatives to unemployment.

-

Intermediate – to encourage adults and young people to gain the skills needed to work in a market economy, including the skills to
change careers and start their own businesses; this should be seen as a contribution to improving the flexibility of labour markets.

-

Long term – to build an entrepreneurial and market-aware spirit in society, particularly among young people.

Four of the eight skills along the continuum shown in the previous page are most relevant to these dimensions. They are:
-

Key skills;
Skills for employment;
Entrepreneurial skills;
Management skills.

An analysis of this overlap between the skills in these four categories reveals three significant points:
-

Key skills are common to all categories;
Skills for employment are broader than key skills;
There is a great deal of overlap between core management and entrepreneurial skills – for the purposes of this study, they are therefore
included together in one single category.
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It is clear from the study that East European Countries will benefit most from the concept of core skills if the boundaries between
categories are seen as elastic, rather than fixed or rigid. There are two main reasons for this.
-

First, there is considerable overlap between the three skill sets, which means that it should be possible to move specific skills freely between the different categories. For example, in a small country, which relies heavily for its economic future on links with neighbouring
countries, foreign languages may be seen as a key skill as well as a valuable skill for improving an individual’s employment potential.
Second, there are bound to be significant differences in the weight given to certain skills, depending on viewpoint. For example, a
viewpoint which focuses on information and technology as crucial enabling factors in the economy will lead to a different emphasis
from a viewpoint focused on the development of partnership networks between small and medium sized companies. Any useful definition of ‘core’ needs to take this variability into account.
However, it should be recognised that despite the advantages of elasticity between categories in allowing multiple definitions of core
skills, the total list of skills is relatively stable. When asked what skills they would add to each of the three categories included in this
study, respondents frequently re-named skills or moved skills between categories, but only added new skills very infrequently.

-

The need for elasticity can be met by taking a ‘poly-modular’ approach to core skills, enabling different countries to make their own
definitions and to adapt and renew them in response to regional and local needs and priorities. For example, it is well understood in the
partner countries that there is a pressing economic need to facilitate rapid flows of information and increases in knowledge. Literacy,
numeracy and information technology skills may not be enough to develop this capability. Foreign languages may also be crucial because much of the most valuable information is only available in languages such as English.
There is also another sense in which the core skills concept must be seen as elastic. A linear analysis of core skills suggests that at lower
levels of attainment, the concept of a ‘core’ is very solid: most definitions of basic literacy, numeracy, information technology skills and
so on have a great deal in common. At higher levels of attainment, they become more differentiated and specialised. For example, it is
possible to define a core of numeracy skills for all, but a definition of the numeracy skills required for structural engineers will differ
significantly from a similar definition for doctors. To address this issue of differentiation, a multi-dimensional analysis of core skills is
necessary, so that any definition adopted is capable of reflecting the balance and mix of skills which people need at various stages of
their life. The analysis should take into account not only which mix of skills people develop, but at what levels they are needed.
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The relative importance of core skills sets
Respondents were asked to rate the importance of the three core skill sets in relation to one another. Key skills emerged as the most important
with a 90% rating. Skills for employment rated 73% and entrepreneurial and management skills rated 64%.
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Source: ETF, 1998
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The relative importance of specific core skills
Respondents were also asked to indicate the relative importance of specific skills within each skill set.
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Source: ETF, 1998
0

20

40

60

80

100

Communication

Project BATCOS - Toward “post-fordist” production models

38

Key skills
All the key skills are seen as important, within a fairly narrow range of 15%. Communication and Information technology emerged
as the most important skills, followed by Improving own learning and performance and Working with others. Application of Number and Problem-solving were the two least important, but the close grouping of all six skills suggests that these two are still seen as
necessary for the development of other, more specialised skills.

Skills for employment
These skills are graded over a relatively wide range of 27%. Decision-making, adaptability and creativity are seen as the three most
important, reflecting the need for employees to be flexible and to able to work on their own without constant supervision. Taking
responsibility and taking opportunities are also important attributes of workers in a modern, market-led economy. Ability in foreign
languages emerges strongly, suggesting both the importance of export markets and the need to learn skills and technology developed in other countries. The higher order skills of action and reflection and critical thinking, along with confidence in uncertainty,
are seen as the least important attributes for employment; this may reflect a realistic perception that these skills are the hardest to
develop (and are often seen as graduate-level skills).

Confidence in uncertainty
Reflection/critical thinking
Action
Foreign languages
Taking opportunities
Taking responsibility
Creativity

Source: ETF, 1998
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Entrepreneurial and management skills
Overall, these skills fall into a range of 22%. Being able to motivate and support other people emerges as by far the most important
skill in business, with a gap of 8% between it and the next one. The remaining skills fall into a fairly narrow range of 14%. Leadership, which is closely related to motivation and support, is one of the top three skills along with the ability to develop a strategic
perspective. Ethical competence gains a relatively high position. The others – focusing on achievement, making judgements, learning from mistakes and influencing others – are a closely grouped set of attributes. Surprisingly, making use of relationships and networks is not valued highly. This perhaps reflects the relatively undeveloped state of the market economies in these countries and the
absence of mature networks of supply and demand.

Using relationships
Influencing others
Learning from mistakes
Making judgements
Focusing on achievement
Ethical competence
Leadership

Source: ETF, 1998
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In conclusion, it might be useful to create a table to summarise some important competency development trends based on the changes –
either present or expected – in production models:
Key factors of
new organisations

Knowledge management

Key competencies requested in a diffuse manner
-

Organisational learning

-

Process-based management

-

Company’s understanding of the role of knowledge in creating value
Knowledge represented in a form understandable to the organisation
Organisational analysis methods and tools of oriented toward the conversion of tacit knowledge
into coded knowledge
Design and management of information systems aimed at translating information into knowledge
Learning analysis and learning diagnosis capacity of an organisation
Capacity to identify any organisational learning blocks
Capacity to identify organisational learning resources (even potential ones) within the company
and in its relationships with the environment in which it operates
Development of organisational models that enhance individual an collective learning capacities,
including the design and management of continuing education programs
Organisational micro-analysis capacity (understanding of critical factors and variations as a lack
of integration of functions with respect to common objectives/problems)
Network-based resource co-ordination (contrary to hierarchical co-ordination)
Management of interpersonal relationships (especially between functions)
Design and management of information systems as integration tool between activities, involving
different planning, management and control aspects of material and information flows
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Network-based work

Teamwork

Human resources management
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Key competencies requested in a diffuse manner
-

Creation and development of network protocols (common quality and behavioural standards)
Management of negotiations, co-operation and possible conflicts
Linguistic competencies (for networks involving other countries)
Information system competencies aimed at reducing costs and improving the quality of the
network relationships (information transactions)

-

Assigning tasks and roles to team members
Negotiation and conflict management
Leadership exercise

-

Capacity to transmit a shared view (integrative values)
Work analysis methods and tools in terms of competencies
Methods, techniques and behaviours of competence-based management of human resources:
selection, introduction, career development, identification of training needs

-

Management of interpersonal relationships (individual and collective negotiating, representation
of workers)

-

Value analysis methods and techniques to support decision making (selected among strategic
and operative alternatives, starting from an evaluation of the impacts on value production
choices)

-

Value analysis methods and techniques to support quality system development (evaluation of
costs of non-quality in terms of impacts on value production)

Understanding value
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Key factors of
new organisations

Key competencies requested in a diffuse manner
-

Widespread entrepreneurial skills

-

Project management

-

Source: Koinè, 2001.
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Understanding of company operating schemes (“competitive system – strategy – organisational
system” relationships)
Widespread diffusion of key competitiveness factors of one’s company and the economic system in which it operates
Assumption of managerial behaviours in managing resources and relationships of the role covered
Techniques aimed at specific management of production factors
Techniques aimed at an advance evaluation of a project’s development risks
Project progress control techniques
Techniques and operating methods to manage projects in relation to their contribution to
organisational learning
Use of software applications (even non-specific ones) to manage the information necessary to
carry out projects
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“This is a period of rapid transitions in Central and Eastern
Europe and the newly independent states. Basic concepts of
education and the economy are changing. Potentially, core
skills have great importance in this transition”
European Training Foundation

2

The ICT – Information & Communication Technologies

2.1 The digital divide
Citizens connected to Internet - % of the total inhabitants
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2.2 The ICT use by SMEs

In Canada, the United Kingdom and the United States, the growth contribution of ICT equipment amounts to about half of the entire
growth contribution of fixed capital. In France, Germany and Japan, the contribution of ICTs to output growth has been somewhat
smaller, but is still significant (OECD, 2000).
Use of computers and the Internet by European SMEs (in % of enterprises with computers and the Internet)
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2.3 The ILO 2000 survey

The World Employment Report 2001 examines the impact of the new information and communication technologies on life at work at a time
when the global employment situation still remains of considerable concern. While there have been some significant positive developments, especially in the United States and some industrialised countries, in most parts of the world the growth of new employment
opportunities still remains insufficient to productively employ those who have lost jobs due to restructuring and the new entrants into the labour force.
The ILO estimates that at the end of 2000 some 160 million workers are unemployed, most of them first-time jobseekers. Unemployment
rates among young workers are almost everywhere at least twice as high as the average. Of these 160 million unemployed workers,
about 50 million are in the industrialised countries, including Central and Eastern Europe. Over the next ten years, although the
growth rate of the world's labour force will slow down, there will be still some 460 million new, young jobseekers. Only 3 per cent of them
will be in all parts of Europe and North America. Two-thirds will be in Asia.
The prospects for an improving global employment situation will depend mainly on whether the current expansion of the world economy
can be expected to continue. There are many uncertainties, including the trajectory of the US economy (towards a "hard" or "soft" landing), the possibility of Europe taking over as the global economy's dynamo, the sustainability of Russia's upturn and India's ability to maintain its high economic growth momentum.
On balance, while there are many uncertainties, overall recent developments present a favourable set of prospects for the world economy.
Growth in itself will provide jobs of a kind to the new entrants and may contribute to a reduction of the unemployment rate. But that is
not enough. Growth cannot in itself be expected to ensure that the needed 500 million jobs are of sufficient quality to bring all the world's
workers closer to the enjoyment of decent work. To achieve this requires much greater attention to core labour market issues, including
investments in human capital, overcoming discrimination and making employment a central goal of economic policy. The diffusion and
use of information and communication technologies will clearly have major, if at this stage, indeterminate impacts on global employment
in the years to come.
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Life at work in the information economy
The digital convergence of information and communication technologies (ICT) has lessened two long-standing obstacles to communication delay and distance. Ever cheaper, ever more rapid, and ever more varied means of communicating vast amounts of information
through the Internet, among other networks, is creating a world in which there is far greater access to information than ever before. Is a
“new economy” emerging?
ICT is making access to information more “symmetrical”: more people have access to more information whenever and wherever they need
it and this is disrupting established economic relations. The effect will be profound changes in the structure of markets and organisations and established patterns of economic behaviour. While much attention has surrounded the volatile new world of the “dot.coms”,
this is a distraction: the true portent of ICT is how it will transform the “old economy”.
Changes in how the economy works will transform the world of work. The creation and loss of jobs, the content and quality of work, the
location of work, the nature of the employment contract, the skills required and how often they can be obtained, the organisation of
work and the functioning and effectiveness of worker and employer organisations all are affected by the emerging era of digital globalisation.
Knowledge workers, those who generate ideas and transmit these electronically as “intangible” or “immaterial” products, gain particular
advantage in the networking economy: through the Internet and other networking technologies, they have access any time to unlimited
amounts of the “raw material” of knowledge creation. Yet there is a knowledge component to all work, and the illiterate farmer can also
gain from greater access to information. Nor does networking necessarily mean an increase in knowledge or skill requirements. Unskilled
or de-skilled jobs skill polarisation in the networking economy also exist.
Irreversibility and speed
ICT is a “meta-technology” characterised by pervasive effects on the economy as a whole, and on areas of scientific and technological advance well beyond the ICT sector itself. Barring a disaster scenario, the onrush of information itself is irreversible; however, its course is by
no means pre-ordained or pre-determined. This will clearly be a “steerable revolution”, in which wise policies and appropriate institutions
will be essential toward directing change toward the greatest public good. Passivity will lead to marginalisation. Periods of rapid technological change give rise to innovation and creativity, the outcomes of which cannot be known in advance. One effect of the technologies is
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clear: work is becoming independent of location and this will change management practices, the nature of the employment contract, and the quality of work. Also, the ability to organise production in “real time” anywhere in the world will no doubt induce changing patterns in the global division of labour.
The digital era has diffused at an astonishing rate. Fifty million people were navigating the Internet within its first four years and their
numbers are increasing at a rapid rate. But speed also means disruption and division. Disruption occurs as the inadequacies of existing institutions and regulatory frameworks are exposed to rapid change and new demands. Institutions and organisations that do not adjust risk
irrelevance. Technological change always favours the prepared: the world's different speeds of change and different stages of preparedness
mean that the existing “digital divides” are certain to widen.
Within countries, the digital divide often has common characteristics. Use of the Internet, for example, is more common among younger
than older people, men than women, the more rather than the less educated, urban rather than rural dwellers, and those with higher incomes. One, if not the most significant factor is the level of education, as education itself is related to income and often to location.
Between countries, the divide's features also have common characteristics. Barely 6 per cent of the world's people have ever logged onto
the Internet and 85 to 90 per cent of them are in the industrialised countries. The level of national income is strongly related to ICT diffusion and is clearly the distinguishing feature of the divide between industrialised and developing countries. The cost and availability of telecommunications determines the extent to which the Internet is used, and per capita access costs are most often higher in poorer countries.
How will markets be affected?
Macro-policies and features of the regulatory environment have a determining influence on the degree to which enterprises will adopt new
technologies, how they will use them, and whether new enterprises will be created. In general terms, however, it is the incentives that the
technologies create at the micro-level and the strong pressure of competition that will directly determine the economic and employment
effects of ICT.
Using ICT lowers costs and can increase productivity economy-wide, including in “old economy” industries. As costs are lowered
throughout the economy, some believe that a “new economy” will emerge one characterised by a higher level of potential growth consistent with low inflation. The most that can be said at present is the appearance of a few hopeful signs surrounding the changing price relations associated with ICT. Available evidence does show that electronic markets are more transparent and, through lower transaction costs,
appear to result in substantial changes in established price relations. It is far more significant that lower costs are also apparent in inter-

Project BATCOS - The ICT – Information & Communication Technologies

48

enterprise or “B2B” (business to business) transactions across many “old economy” industries. The ICT sector itself is the fastest-growing
sector in many industrialised countries.
Globalisation had already spurred an internal transformation of the enterprise, resulting in changes in the organisation of work toward
flatter hierarchies and project-based teams. The need for a more rapid response to volatile product markets and declining product life
cycles has also been behind the trend toward greater outsourcing. The emerging era of "digital globalisation" is accelerating these organisational changes. Enterprises in the most globally competitive industries have experienced both a decline in the time devoted to strategy
formulation and a qualitative change in the nature of competitive advantage. “Time-to-market” has arisen as a critical competitive asset.
This in turn compels companies to rely on the creativity, knowledge, and ability to acquire new knowledge of their core employees. Evidence shows that major gains in enterprise performance only occur where the use of the new technologies has been combined
with wide-ranging changes in work organisation. Evidence also shows that the most widespread use of the new technologies exists in enterprises that have adopted the most thorough range of work organisation changes, such as the decentralisation of decision-making, and the organisation of work into semi-autonomous, task-oriented teams.
The fast pace of competition means that, for some highly skilled activities, companies are relying on the external labour market for inputs
of temporary duration. The technologies, meanwhile, allow companies to source work independently of location. The outsourcing of
needed inputs is accelerated both by the enabling technologies, as well as by competitive pressures. Locations (in both industrialised and developing countries) that have the adequate infrastructure and skills in their labour markets can benefit by participation in new
global value chains, in “intangible” product markets such as software development or data processing.
The convergence of “carrier” and “content” industries has resulted in mergers between large firms. At the same time, there are lower barriers to entry in a period of rapidly evolving technologies, in which creativity and innovation matter more than physical plant, physical raw
materials, and investment capital. Business start-ups are on the rise.
Potential, but not without risk
A world economy integrated in real time carries with it both advantages and new sources of instability. For example, the fortunes of Internet firms and the remuneration of at least some of their workers are unusually dependent on volatile equity markets. Capital markets,
meanwhile the most integrated global markets of all through ICT have already proven their ability in recent years to be contributing
sources of massive job destruction.
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It is also true that value chains integrated in real time create dependencies that, in turn, increase vulnerability to disruption at
any stage in the chain. On the one hand, this could prove destabilising as natural or human-made disturbances anywhere at any one
point in a highly integrated chain could have immediate repercussions elsewhere. On the other, another effect of this could well be to increase the leverage that workers and their organisations could bring to bear on the enterprise that employs them.
Finally, a higher level of integration between some developing country locations and industrialised countries could increase the relative exclusion of locations that are not connected. This is another reason why appropriate policies at both international and national levels - involving both the public and private sectors - will be necessary for increasing the gains arising from the use of the technologies.
Will the information economy be a jobs economy?
The report is guardedly optimistic on the chances for employment growth where ICT is most in use. Productivity growth is greatest in the
core ICT sector itself, where, in manufacturing it has resulted in stunning increases in output with nevertheless declining employment. But
the employment decline in manufacturing has been more than offset by the rapid growth of new markets and new employment in the service sector, with business and producer services and social services (health, education) claiming the highest share of growth.
Evidence shows that the countries that have had the greatest growth in “total factor productivity” in the 1990s are those where
ICT has been used most widely in the economy. These are also the countries in which employment has grown the most. There is evidence that employment ratios are highest in those countries where the use of ICT is most widespread. Evidence also shows that unemployment has declined most in the small number of countries where Internet use is most widespread, such as Denmark, Finland and Ireland. It is too early to conclude, but there are hopeful signs that the effect of ICT on employment is positive.
Use of the technologies is nevertheless associated with new patterns of job creation and job loss. And despite the hopeful signs of
employment creation, it is clear that jobs will also be lost through three main channels obsolescence, automation, and “disintermediation”. ICT replaces old tasks and occupations through automation, such as the telephone switchboard operator. But the technologies also create new tasks and occupations, such as Webpage designers or call-centre workers or a variety of new intermediaries. Consensus
reigns on the fact that the highest rates of job creation, job destruction, and job switching occur among the most technologically innovative firms in sectors where overall employment is growing. More generally, ICT creates jobs for occupations in rising demand, such as
software programmers, while destroys jobs in those skills in declining demand, such as those associated with analogical tech-
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nologies. Since ICT enables routine tasks to be “codified” and automated as part of the labour-saving increases in productivity that arise
with the use of ICT B this, of course, is a source of job loss.
Diversity, but also signs of stability in the labour market
Through the Internet and email, when work is independent of location, new ways of working arise. There has been a rise in selfemployment. A growing number of "e-lancers" move from enterprise to enterprise or project to project on their own. In labour
markets that are at the forefront of the digital economy, such as Silicon Valley, the share of self-employed and temporary workers is far
higher than the national average. The skill levels and value to the firm of these individuals are high, but the firm specificity of their knowledge is low. In consequence, diversity is increasing in those labour markets where ICT has diffused the most. Although desegregated
data are unavailable, the share of self-employed, temporary and part-time work has been rising in most OECD countries.
The margin of the digital workforce that is mobile has needs that both the reform of existing labour market institutions and the growth of
new ones can address. Both public and private employment agencies are extending their range of services beyond the job-matching function to the additional needs of a mobile workforce..
The theory that labour markets in the digital era are undergoing profound transformation has some basis in truth. For most people at
work, however, there continues to be a surprisingly high degree of employment stability. In 12 out of 16 OECD countries' labour markets
examined in this report, “job tenure”, a measure of employment stability, has either remained unchanged during the last decade of the
1990s, or had in fact increased. Even looking more closely at some of the occupations most associated with the “new economy”, such as
telecommunications workers or those in the distribution sector, job tenure has remained largely unchanged.
Continued employment stability despite an era of fast-paced technological change is not an unreasonable expectation for at least two reasons. First, and as noted earlier, the OECD labour market is ageing. Job tenure always increases with the age of the workforce. A second
reason may relate to how ICT and globalisation are affecting competitive advantage. As “time-to-market” becomes increasingly important, the organisation of work needs to adjust so that a high degree of creativity and a more rapid response to product market pressures can occur. Critical to the new organisation of work is the increased need to “tap” the tacit knowledge of the workforce. To
do so requires a workplace culture in which trust and experimentation can simultaneously occur. Such behaviours are unlikely to
occur between relative strangers in workplaces characterised by a high degree of instability and frequent turnover.
Employment stability is no indication of the absence of change. Labour markets have indeed become more demanding, more diversified,
and more turbulent. But most of this turbulence is being internalised with the enterprise, where jobs are indeed changing. Nor does em-
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ployment stability mean employment security: contracts are changing, stress is on the rise, and this report cites evidence of employment insecurity perceived by workers up and down the organisational hierarchy.
The report places considerable emphasis on the independence of work from any physical location. This is a feature of teleworking from
home, but it also refers to the relocation of jobs from industrialised to developing countries, such as “back-office” staff located in call centres, data entry and processing, software development. Work that is independent of location has a growing share of employment in industrialised countries.
Women are often thought to benefit from the new independence of work location. In some ways, this is clearly the case: working from
home, for example, can allow a better accommodation of work and family schedules. But isolation and exclusion from career choices can
also occur. Women tend less than men to mix telework with stays at the office. Nor is women's telework as mobile as men's, but concentrated at home. At home, women are more likely to combine telework with family responsibilities, whereas men are more likely to separate
the two. Call centres and data processing in developing countries are predominantly female occupations. But data processing, although it
may be better than other local labour market alternatives, may not lead to career upgrading. And wages and conditions of work in call centres appear to vary widely. In the best, a new, more informal and more appealing work culture may be apparent; but, in the worst instances,
call centres have been called the “sweatshops of the digital era”.
It is clear that ICT is merely a tool, and tools do not substitute for genuine development. ICT, however, offer tools that may accelerate development. Since the principal consequence of ICT is greater access to and use of information, it is precisely those locations that have the
least of both where the technologies could have the greatest marginal impact. Telecommunications are positively correlated with economic
growth. Even mobile telephony can be a stimulus to local economic development and, in causal terms, some evidence shows that better
telecommunications are likely to be a source of economic growth. A widening digital divide may be inevitable, but using the technologies
can be beneficial at any level of economic development.
The potential welfare gains for developing countries are of three major types.
1. First, countries with the right mix of skills, infrastructure, and policies could become important locations in global markets for intangible products or ICT products generally. Some commonalties underlie their success. It is clear, for example, that for maximum gains
to emerge, the development of essential ICT skills, including software development, is necessary. Without such skills, the
technologies can neither be maintained nor adapted to local usage, from which greater economic advantages are obtained.
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2. Second, acceleration of development can occur through the leapfrogging potentials inherent in the technologies, where leapfrogging is
defined as the ability to bypass earlier investments in the time or cost of development. Leapfrogging has first of all a technological
foundation: through wireless applications, developing countries can bypass more costly and time-consuming investments in fixed-wire
telecom infrastructures. In economic terms, leapfrogging can occur through several channels. For example, developing countries have
often gained an initial niche in export markets through comparative advantage in cheap, unskilled labour, as is characteristic of the
garment industry. Where appropriate skills are available, countries can now bypass this earlier, lower value-added entrance into global
markets in favour of greater value-added production. Small enterprises in developing countries have at least potential access to a global
market for both tangible and intangible products. For tangible products, provided that the physical infrastructure is adequate enough
for the fulfilment of transactions to occur, countries can find markets for goods in which they have an unassailable competitive advantage, such as products made locally or cultural artefacts. In many cases, leapfrogging refers to advantages at the microeconomic level.
For macroeconomic gains to occur requires a range of commercial, trade, investment, telecommunications and other infrastructure
policies to be brought to bear on the development potential of ICT.
3. The third welfare gain that could underpin a new development paradigm arises from the possibilities that networking opens up for
poverty alleviation. To the extent that ICT can improve aggregate economic growth, this could generate linkages to activities that provide livelihoods for those who are poor. Poor people could also benefit directly through access to the information that the technologies
provide or through the potential for greater collective voice and empowerment they allow. Finally, to the extent that the technologies
can make governments more transparent, extend their services more broadly, and at lower cost, the poor could benefit from the improved quality and reach of health, education and social services..
Education matters most of all
The report emphasises that literacy and education cannot be leapfrogged, yet both are vital for reaping the greatest advantages
from the emerging digital era. The promotion of education and literacy generally, and digital literacy in particular, is a challenge facing all
countries. Educational differences underlie the different rates of penetration of ICT and Internet usage. For example, the ICT world is often depicted as a world of relatively young men, and the available evidence supports this depiction.
In the wealthiest countries, substantial progress has been made in ensuring access to the Internet in schoolrooms. The European Union's
programme, for example, is for 100 per cent “connectivity” in schools by the end of 2001. Access alone is insufficient: teachers need to be
trained in the substance of the new technologies and their most effective use. Even in the wealthiest countries, such training is far from
thorough, and investments in the pursuit of this objective are often minimal. Obviously, for the majority of the world's people, this objective is distant from reality. In the poorest countries, the main objectives need to continue to be the promotion of literacy and access to
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general education. Poorly equipped schools or their absence altogether are most characteristic of the poorest locations. Through their application to distance-learning, the technologies could greatly multiply access to learning opportunities for those who most need them. Distance learning applications, while costly to develop, have low unit costs the more there are people who use them. In such locations, distance learning can be an important complement to existing education providers.
Wealth creation in the wealthiest countries relies less on physical inputs than on knowledge. The frontiers of knowledge itself, however, are
rapidly expanding. Two consequences of this are, first, a shift in teaching methodologies away from the transfer of facts to students as passive recipients, and, instead, towards teaching students how to learn and instilling in them the curiosity to do so. In short, how people
learn is becoming as important as what they learn. A parallel trend is observable in high tech firms exposed to fast-paced competition.
The ability to learn, to transform existing knowledge into new knowledge, is a source of competitive advantage of increasing
significance. In such companies, daily learning has become an integral part of the job. Part of such learning relies on the exchange of tacit
knowledge among employees.
The adoption of ICT in enterprises is creating two types of skill needs. The first relates to a variety of foundation skills, such as the ability to learn, to communicate, and to analyse and solve problems, all of which are essential to work environments that rely on rapid
innovation, and the interpersonal exchange and creation of knowledge. Beyond such skills, however, are the technical skills related to
ICT itself, the need for which extends well beyond the ICT sector to the economy as a whole.
Where the technologies are most broadly in use, skill shortages particularly in the technical support skills surrounding both hardware and software applications are acute, if difficult to quantify. This, in turn, is a brake on economic growth for enterprises that would
otherwise adopt the technologies' applications more readily.
Three problems relating to the skills shortage are of particular significance. The first of these is the debate over labour migration.
The availability of technical skills in developing countries could be used to meet the skill needs of industrialised countries. On the positive
side, migrant workers benefit from the greater experience and higher wages that migration can bring, and sending countries can benefit
from the remittances their expatriates send home. It is also true that countries such as China, India and Viet Nam have all benefited from
the networks their expatriates have created outside the country, and also from the skills and experiences they repatriate when they do return home. For receiving countries, of course, reliance on foreign labour is a way of overcoming skill shortages in the short term. On the
negative side, however, the outward migration of the technically skilled can result in a brain drain, depriving developing countries of these
scarce skills. For receiving countries, meanwhile, there are two problems. First, some evidence suggests that the attractiveness of skilled
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migrant labour in the United States comes from the lower pay that employers can offer them relative to domestic labour. Additionally,
there is concern in both the United States as well as in European Union countries that recourse to foreign labour might detract from the
need for the training and retraining of the existing workforce. This is particularly the case where emerging skill shortages coexist with still
relatively high unemployment.
A second and related problem is the ageing workforce in many OECD countries. This implies, first of all, that the majority of “tomorrow's workforce” is, in fact, already on the job. The promotion of lifelong learning and the retraining of the existing workforce need therefore to be policy objectives applied to those already at work. Equipping workers with ICT-related skills, therefore, will need to be specifically targeted to the needs of older workers.
A third problem is the possibility of a skills polarisation emerging as the technologies are taken up by enterprises. On the high
end, highly skilled workers using ICT-related skills intensively on the job may have broad career options and command high salaries. But
there remain many jobs in the networking economy that are low-skilled and low-paid. The polarisation of skills could also reinforce the
gender-based segmentation of the labour market.
There are many avenues available to address the greater need for retraining and lifelong learning. Both feature prominently in enterprise
training policies, as well as in the strategies of trade unions, and access to learning opportunities increasingly features in national tripartite
agreements or at the collective bargaining table. Addressing the skills shortage has resulted in new ways in which training is delivered and
new deliverers of that training. Distance-learning is a valuable substitute for classroom instruction. For example, multinational enterprises
are increasingly using distance learning applications for their staff world-wide: in an environment of rapid change, lifelong learning has become critical to corporate success, as well as to the employability of workers. Classrooms are a poor substitute for learning vehicles that
can be used anywhere, anytime, such as distance-learning. Evidence also suggests that interactive, multimedia formats can often be
a more effective means of knowledge retention than classroom lectures. To remedy a world-wide shortage of skills in ICT makes
good economic sense and will require both an innovative new range of public/private partnerships as well as investments of human and
financial resources.
How will the quality of work and life be affected?
Will the quality of work and life improve? The networking economy offers genuine potential for striking a better balance between work
and family responsibilities, or work and leisure. Work itself has become more rewarding for many in its pay and in its content. The creation
and use of knowledge on the job can be inherently more satisfying than the monotony of narrow tasks performed under strict supervision..
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The increasing knowledge content of work should favour the equality of women and men in the workforce. Intelligence and creativity are
also homogeneously distributed between industrialised and developing countries, or between people with and without physical disabilities.
The digital era's potential to improve the quality of work and life is clearly real. But it is not a given.
The values, agreements, and institutions of an earlier industrial era are often no longer suited to current trends in working conditions. Gaps
in social protection are opening up. Some of the self-employed, for example, are in disguised self-employment, dependent on an individual
employer but without the benefits of an employment contract. Also, as stimulating as work can be in fast-paced, semi-autonomous work
teams, not all workers are likely to appreciate the greater risks associated with greater responsibility. These risks extend from the
need to keep oneself "employable" through continuous learning to the greater stress of having simultaneously to manage competing demands, cope with information "overload", etc.
Addressing the negative consequences of changes in the nature of work has been the key function of industrial relations. In creating a
more diversified labour market, however, the diffusion of these technologies renders the effort of collective organisation and representation far more difficult. The technologies are associated with smaller units of production and they accelerate both the trend toward outsourcing, as well as the frequent redefinition of who is a core employee and who is not. Fragmentation in the organisation of production,
and a continually changing organisation of work, are additional challenges to organising workers in the new economy.
The effects of ICT on the quality of life at work have strong potentials in both positive and negative directions. It is clear that the need for
worker protection remains and is arguably greater in the context of the disruptive changes that are occurring. There is evidence of the need
for changing attitudes and strategies within the trade union movement to address issues of organising and the representation of new areas
of worker protection. Some international trade secretariats, such as the Union Network International (UNI), have comprehensive strategies
and programmes in place for the networking economy.
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Project management

3.1 Overview

For years project management has been regarded as a low-tech, low-value, questionable activity. Today, pro-active companies are fast
adopting project management due to the fact that the competitive benefits of applying project management to a project have
become a realisation of its success. Evidence suggests the application of scope and risk management in the vast majority of projects will
result in positive competitive benefits and failure to apply appropriate scope management and risk management processes can have major
implications on the success or failure of a project.
According to the Project Management Institute (1996), “projects are a temporary endeavour undertaken to create a unique product or service”. The Project Management Institute (1996) definition of a project is a little simplistic, as a project will have many other distinguishable characteristics
including a clear objective as well as being unique and temporary. Projects are unpractised, unrehearsed, and are prone to internal and external uncertainties and ultimately risk. The purpose of project management is to foresee or predict as many of the dangers and problems
as possible and to plan, organise and control activities so that the project is completed as successfully as possible in spite of all the risks.
At its most simplistic level project management is about the management of projects and even the management of change. The Project
Management Institute (1996) attempts to describe the sum of knowledge of project management within the profession. It outlines that
there are nine key project management knowledge areas. These are:
-

scope management,
time management,
cost management,
quality management,
procedure management.

-

integration management,
human resource management,
communication management,
risk management,
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3.2 Scope Management
According to Project Management Institute (1996) scope management is a continuous systematic process that consists of five management
processes areas:
-

scope initiation,
scope planning,
scope definition,
scope verification
scope change.

Scope management is a crucial part of project planning and is present throughout the project life cycle. It starts when a project is formally
recognised or when a project continues into its next phase. It is primarily concerned with the development of an accurate scope statement
based on the project objective statement or POS. It also involves the processes of controlling scope throughout the project life cycle, so to
protect the viability of the scope definition statement with regards to POS. Managing scope is controlling the project through the aims,
goals and objectives of its sponsor. However scope management also includes the process of project selection i.e. choosing the project that
will provide the best financial return, that best satisfies the organisational need and that best fits in with the current organisational strategy.
Scope is defined as "The combination of all project goals and tasks and the work required to accomplish the project objective". In other words project scope
is what will be delivered, and more importantly, what will not be delivered in order to successfully fulfil the projects objective to stakeholder expectations. It is of great importance that the project manager and his/her team produce an accurate scope definition statement, as
this will be the backbone for the project and the basis for all cost, time, risk, and resource estimations. This may seem like an easy task but
in reality the majority of projects fail due to the lack of clear objectives and lack of appropriate scope management. A scope statement that
does not accurately define the scope of a project can lead to problems and in worse case scenarios, project failure.
Firstly it’s necessary to get a precise picture of the work to be done. This will in theory, allow the creation of sound scheduling, resource
allocation and budgets. Secondly you will know the yardstick against which your success will be measured. But in practice, changes and
problems are inevitable: planning in too much detail can lead to a spiral of planning and re-planning if original specification is proven deficient, items have been over looked in the scope estimate or there is difficulty meeting quality. All of which are problems that a project
manager should expect to go wrong In such cases it is better to be roughly right than precisely wrong.
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Scope, planning and scope creep
A recent international study illustrated in Harvard Business School (1997) outlines that the predictability of the success of a new product
increased by a ratio of 2:1 when companies increased their predevelopment emphasis. They also illustrate that “winners spent twice as
much resources on predevelopment activities as did losers”. Planning is not a once for all operation but is a continuous process throughout the project life cycle.
There is in effect a planning wave that rolls ahead of activity execution and elaborates the detail work about to be done. Several authors
suggest that:
-

scope is never defined at the start of the project and generally it is not even fully defined midway through;
planning is directly related to the complexity of a project and that as the complexity increases so does the need for a formalised plan;
the project manager should produce two plans, a milestone plan and an activity plan.

This leaves room for discussion, as there are many different opinions to the detail and approach to scope and project planning that should
be applied. A scope statement that contains too much detail can result in a planning spiral. On the other hand scope statements that contain too little detail, are fuzzy and leave room for interpretation. This can result in all of the following: firstly project members complete the
wrong work and ultimately the wrong project, tasks are too large to measure and finally clients are more likely to be able to enforce scope
change onto the project manager which leads to "scope creep".
Scope creep is a progressive increase in scope. As some projects progress, especially through development, requirements continuously
change incrementally, causing the project manager to add to the project objectives. Scope creep is the leading cause of project failure.
Scope creep can have drastic effects on the overall project. New work results in increased scope and will often result in increased costs and
required time, hence an overall greater project duration. Which in turn, will most likely result in the delay of the project. Misinterpretation
of the scope definition statement can potentially result in arguments or legal disputes as the project scope is deemed to include something
that is not acknowledged by the project team and manager, this is especially a problem in fixed price contracts.
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Changes in scope are not just brought about by client's misinterpretation of the scope definition statement. They are also brought about by
the fact that clients do not always know exactly what they want until they see it, or do not see as the case may be. This especially applies in
business environments that are very dynamic such as software engineering.
Scope changes are pretty much inevitable within a project. It is nearly impossible to foresee all the work required and the complexity of the
tasks required to successfully complete the project. According to au author “Mortals cannot always anticipate and identify all requirements
up front. In most cases systems are too complex and the business and technical environments change to quickly”. It is suggested that the
use of experts, past experience and historical data can be used to improve chances of accurately predicting the work required. However,
projects are unique, unpractised and unrehearsed so any decision making must be based on a set of assumptions laid down by the project
team.
The application of these processes is not an easy task scope and risk management are very complex; require knowledge, expertise,
time and capital, all of which are usually constrained within the project. There are also conflicts as to what detail and the approach
to scope and risk management and indeed planning as a whole that should be taken.
Generally there is no well defined route for the planner to take and that a generic model of planning is difficult to construct. It is therefore
the responsibility of the project managers to create a balance between the costs incurred in the processes of scope and risk management
and the benefits that will be reaped from it. It is also their job to apply the approach that he / she deems feasible for the project based
upon the complexity, associated uncertainly and the internal and external environment in which the project is executed. It is for this reason
why the expertise and experience of the project team is so essential.
All projects will have a project life cycle. Wideman suggests that there should be four sequential time periods through which any project
passes, namely, Conception, Definition, Execution and Finishing or closing. Therefore, Wideman's definition of a project may be more
appropriate than the Project Management Institute. He defines a project as "A novel undertaking or systematic process to create a new product or service the delivery of which signals completion. Projects are typically constrained by limited resources".
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A project requires extensive planning, monitoring and controlling throughout its life cycle, in other words they require managing. Indeed it
is the emphasis on planning that separates project management from general management. Management plus planning, equals project
management. Project managers who ultimately hold the single point of responsibility for the project are responsible for the continual planning, monitoring and controlling cycle, through the use of modern project management methods, techniques and tools. Hence, project
management can also be described as the process of integrating every thing that needs to be done as the project evolves through its life cycle in order to meet the projects objective.
In particular project managers are responsible for the balancing of three project performance objectives, cost, time and quality. Successful
project management means accomplishing the quality specification on or before the time limit and within budget. The relative importance
of each performance objective will vary between projects. Designing a new seat belt for a car or a software system that handles a nuclear
reactor will have a very high emphasis on quality, due to the safety issues around the products. Planning a work outing will have a high
emphasis on time, as it will probably need to be done before a certain date.
Take the example of the software that handles a nuclear reactor. Its primary performance object is that of quality. However, it would be
likely that a project such as this would have a budget and a fixed completion date. What would happen if the project was running late and
was due to miss the completion date by two weeks? There are three potential options, change the completion date, which can be related to
the time performance factor, crash the project by investing additional capital which can be related to the cost performance factor or reduce
the quality of the software, which can be related to the quality performance factor. In this case the quality of the software cannot be reduced so an extended completion date or additional capital is required. The three performance factors have to continually be controlled by
the project manager, trading off one against each other, through the project life cycle. Therefore project management can be described as
“The process of directing and co-ordinating human and material resources throughout the project life cycle using modern management
techniques to achieve established objectives of scope, quality, time, cost and stakeholder expectation”.
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3.3 Risk Management

Regardless of how experienced the project team is and the amount of historical data available to them, every assumption will have an element of uncertainty. It is the uncertainty associated with these assumptions along with the constraints of the project and the external environment, in which the project is executed that amounts to project risk. The ever-present element of risk and uncertainty means that the
steps and tasks leading to completion can never by described with absolute accuracy in advance. Risk can be defined as a potential future
problem that has not yet occurred that prevents or limits the achievement of your objectives as defined at the outset of the project . Risks
may be internal, those within the control of the organisation such as staff workload or external those risks that are uncontrollable by the
organisation such as interest rates.
Regardless of the type of risk each one can potentially impact the overall success of the project. It is the job of the project team to recognise and reduce or eliminate the impact of such risks on the project by applying a proactive rather than reactive approach to project planning and risk management. This again may seem like a much easier task on paper than it is in practice. Risk management is what the project manager does to counteract or prepare for the risks. There numerous views as to the exact processes that amount to risk management,
in general they are concerned with identifying, analysing and responding to uncertainty. Project Management Institute suggests that there
are four main management processes to risk management they are risk identification, quantification, response development and control.
Harvard Business School and Field and Keller both outline just two processes, that of risk assessment that includes identification and risk
management..
Risk identification in its most simplistic form is a process of identifying possible risks. However Project Management Institute and Burke
suggest that as well as identifying risks, characteristics such as cause, triggers and there effect on the project should be documented. Project
Management Institute suggests that risk identification is achieved through a detailed analysis of the work break down structure, network
diagrams, budgets, resource allocation and other similar documents to establish a comprehensive list of possible risks regardless of the likelihood of them occurring. This is achieved using flow charts, checklists and interviews. Harvard Business School however suggest that the
project team should spend a few minutes brainstorming to identify risks. Risk identification is the most important part of risk management.
It must be carried out in a systematic way in order not to overlook significant risk areas.
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The identified risks are then assessed so that a feasible decision can be made as to the possible counter measures required by the risk. According to Project Management Institute (1996) this is done through the use of a number of quantitative and qualitative techniques such as
expected value that is based around probability, simulation techniques such as Pert and Monte Carlo and statistical techniques. Harvard
Business School however describes the process There is no universal way of assessing risk and methods are often matters of opinion and
experience. Once the risk has been identified and quantified a risk management plan is produced that identifies the countermeasures necessary to cost effectively handle the risks as outlined in the risk assessment.. The risk is avoided, migrated or accepted.
Avoiding risk involves eliminating the potential risk completely. This can potentially be extremely expensive and is usually very difficult to
achieve. Migrating risk involves reducing the probability that a risk will occur. Transferring the risk to a 3rd party usually does this. Transferring risk is often a means of transferring the financial impact of having a risk occur. In most cases transferring risk will usually refer to
subcontracting work to a more experienced and knowledgeable organisation. This will reduce the probability that the risk will occur and
responsibility for it. However sub contracting is not always cheap and again there is no guarantee that a subcontractor will deliver, there is
also some doubt as to who will ultimately be responsible if the risk should actually occur.
This is not to say that transferring risk is a bad thing in the majority of cases sub contacting will reduce risk. Careful consideration however
should be taken when sub contracting and a full scope definition statement should be supplied that is agreed by both parties. Risk acceptance is accepting the consequences of the occurrence of a risk, the Project Management Institute suggest that this can be an active process
where by contingency plans are developed in order to combat the risk or a passive process where by lower profits are accepted.
It is nearly impossible to identify every single risk that will potentially have an impact on the project, let alone accurately predict its triggers,
cause and its likely impact. Even if it were possible, the question remains: Would it really be cost effective to identify every single possible
risk regardless of the frequency or the probability? Maylor suggests an evaluation of the top twenty percent of risks will be beneficial and
should outline the large majority of risks that are likely to cause eighty percent of the problems. As for quantifying risks in terms of the
likelihood of their occurrence, it is a guessing game: it is not always easy and is certainly not accurate. Many types of risks are difficult to
measure in any kind of meaningful way. So in many cases Harvard's approach to risk assessment will be applied.
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