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The present research introduces a methodology that helps to identify and 

measure Stability Indicators, as well as an interactive model used to 

monitor and follow them up. Stability Indicators are used as a tool for 

organizational planning and control. Because they offer a successful 

managerial system, these Indicators could guarantee an organizational 

behaviour oriented towards fulfilling the organization's objectives, 

strategies and policies. 

The identification and measuring of Stability Indicators allow the 

essential variables occurring in a given process to be observed. In 

order to gauge efficiency, efficacy, and effectiveness, these factors 

have been considered to be the achievement of results, according to what 

was planned, thus making an appropriate use of resources. 

The research was centred in developing a conceptual framework that uses 

the systemic, cybernetic and strategic planning approaches. They permit 

not only diagnosis but also the design of organizations. Such 

approaches are a help in the identification and measurement of the best 

indicators employed in the analysis of the organizational stability. 

The activity of Carbocol, a Colombian coal enterprise, with Central 

Zone, a mining project, was taken as pilot sample within the study. The 

study of these approaches in the boundaries of Carbocol has allowed the 

researcher to actually identify a series of its most critical aspects 

which are underlined in this paper. The managerial ability has been 

strongly applied to the just mentioned aspects not only to learn from 

the company’s past and present problems but also as means to solve them. 

The research can be classified within the topics for Strategic Planning, 

Managerial Control, Cybernetics or Decision Support Systems.
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CHAPTER I 

GENERALITIES 

This chapter offers a broad definition of the purpose of the research, 

the existing motivations that moved it to be carried out as well as the 

context it has developed from. The main concern is to furnish a 

methodology to approach planning and control problems in complex 

organizations. The research focused entirely on Carbocol, a Colombian 

enterprise in the coal sector, as a pilot organization.



A. RESEARCH PURPOSE 

The objective of the research is to develop a methodology for 

identifying and measuring Stability Indicators as well as an interactive 

model that permits to control and follow up. These Indicators could 

help the organization to establish and evaluate its own strategies to 

cope with the ever accelerating change of business environment, a 

characteristic of the present decade. 

The purpose of this methodology is to offer the enterprise an action 

plan that would allow it to react to future changes in relation with 

decision taking and the definition of priorities. It will help to 

clarify the enterprise's future managing and will also define a better 

way to allocate resources in relation to the business environment. oR. 

will also define opportunities and characteristics in the short, medium 

and long term. Simultaneously, it would permit a better observation of 

the fundamental variables that are involved in any organizational 

process. The behaviour of the variables must be guaranteed by closely 

monitoring how they could be affected by both internal and external 

changes that may occur. The variables are Indicators of Stability. 

They make possible an evaluation of the organization in terme of 

efficiency, efficacy and total effectiveness, according to the results 

achieved and, finally, they can make the best out of resources.



The definition of an integrated set of Stability Indicators may generate 

the basis for more organizational or rational planning and control, 

including better analytical elements that are currently available. 

The operation of the methodology is interactive and flexible. It makes 

it easier not only to adopt preventive and adequate measurements, but 

also to predict changes. Makridakis (1989) says: " The rapid change we 

are facing, does not permit us to wait until it comes to react and 

evaluate its impact in time. Notwithstanding, executives must 

anticipate future changes a long time before they happen, keeping in 

mind a clear idea of what the future may look like and what it is bound 

to bring along, allowing it to be shaped in all desired directions in 

such a way to make organization adapt more easily to the changes that 

await.” 

Interactive planning and control allows us to take decisions in time, 

based on the process of path selection. Each path is a series of 

foreseen uncertainty factors and critical situations that, once 

analyzed, will permit the creation of a better future. This is why, as 

part of the methodological research design, an interactive computer 

model has been designed to facilitate mot only the taking of remedial 

action as soon as problemsshow up, but also to hinder problems occurring 

in the first place. Applying efficient technology of information and 

communication is enormously important in entrepreneurial planning and 

control. Computer forecasting helps to manage uncertainty up to a wide 

limit since a greater number of variables can be considered to obtain 

faster and more accurate information. 

1



To implement the model, we must identify the information needed to 

create and actualize the data bases. This process will not be 

unchangeable throughout but rather representative of the best and most 

punctual effort in time. The data base must be altogether flexible in 

responding to a continuous feeding-back. 

Generating an appropriate environment can furnish an easier flow of 

information through which communication, coordination and share 

participation would be feasible from any given area to another within 

the same organization. 

The thesis is structured and numbered to adjust to the methodology and 

its steps. The subtitles in the third chapter correlates with the steps 

necessary to follow the methodology serving as a guide to the reader. 

It is necessary to follow the methodology carefully especially when 

applied for the first time. After its advantages and limitations are 

known, the analyst is able to judge, modify and adjust the methodology 

to each particular organization. Even though it was designed taking 

into account the case of Carbocol, it is applicable to many 

organizations as an aid for implementing and as a follow-up for 

organizational plans, and also in organizational evaluation. 

The terminology employed in this text is a specialized one that can be 

applied to other methodologies with different contexts. Therefore, the 

terms that appear here have acquired a special significance. 

12



B. FACTORS THAT MOTIVATED THIS RESEARCH 

There are some important factors that make necessary a change in the 

traditional method of an organization's planning and control. In the 

first place, the organization’s survival has become dependent on its 

executives ability to manage, adjust, and adapt to a complex 

environment, a feature of the decade. Secondly, there is a genuine need 

to integrate the organization's methods for planning and control. Such 

an integration will improve and increment the organizational capacity 

and thus to reach a better competitive position. It is also necessary 

to introduce some flexible methodologies that could permit a much better 

handling of uncertainty, thus smoothing down the control of the great 

number of economical and social variables implied in each 

organizational process. To fulfil the above mentioned necessity, it is 

essential to rely on flexible information systems and computerized 

models which will provide strong support for decision making. 

a. Influence of the environment on handling organizations. 

The historical evolution of organizations has forced different factors 

to influence managerial development at any given time. In the 

beginning, the emphasis was on optimizing a specific task, later the 

whole structure, then human resources, and finally on technology. 

Nevertheless, at present, the environmental complexity is the factor 

most influencing organizations. 

13



The organizations of the 90's must be prepared to survive in response to 

changes in the business environment. The world is becoming more complex 

every day; we are immersed in a much more difficult environment. There 

are many new degrees of complexity: more people, organizations, 

technology, problems, opportunities, information, etc. Change is 

enormously complex and may come from either inside or outside the 

boundaries of the organization. 

As change occurs at an unknown rate, organizations must be more adaptive 

and have a greater capacity of appreniveaship to survive and develop in 

the 90's. There is turbulence in the environment, with energy and 

environmental problems, new and growing technological change, new 

competitive forces, inflation, unstable foreign exchange rates, and a 

trend toward globalization involving the different economic situations 

of countries competing for a world market. Furthermore, there are 

difficulties arising from the various actors that affect organization 

i.e. shareholders, debtors, clients, suppliers, managers, government, 

community, consumers and others. 

"There are important changes that happen in the political, economic, 

social and technological environment enterprises are operating in. 

These changes call for a large scale revision of strategy, structure, 

administrative processes and management style. The changes are the 

result of two powerful forces which will determine the identity of the 

firm in the future: the tendency toward globalization in consumer and 

industrial markets and the increasing importance of technology” Hax



(1989). 

Managers should be given tools that will allow them to understand and 

cope with rapid changes in diverse organization status. Survival 

requires that not only the individual's but also their organization's 

increase in their amount of learning and adapting capacity. A great 

bottleneck today is found in the rate at which organizations change in 

order to adapt to new circumstances. 

b. A need for integrating the functions of planning and control 

Most organizations carry out planning and control functions separately. 

Most of the time, Planning and Audit Offices work independently one from 

the other. From the need for integrating an efficient planning and 

control system, strategic management has emerged. This type of 

management integrates the managerial cycle (planning, execution and 

control) making a greater emphasis on developing evaluation tools. Most 

of the systems developed by organizations up to the present have been 

centred on planning without having the appropriate tools to evaluate the 

organizations efficiency; thus creating a non-existing strategic 

planning implementation. This fact has caused Strategical Management to 

come into being in order to integrate the managerial cycle of planning, 

execution, and control by emphasizing the development of evaluation 

tools.



In order to obtain a corporate integration, it is essential to have 

previously reached the integration of both planning and control 

functions. For this integration to be functional, we mist create new 

opportunities in the future. In addition to reacting on the 

environmental changes, the corporation must keep a constant observation 

of present conditions that would enable it to discover creative internal 

forms to improve the competitive position of the enterprise. Planning 

is thus adhered to the establishing of missions, objectives, strategies 

and policies. Control is related to how they could be evaluated through 

organizational stability measuring criteria, bearing in mind a constant 

analysis of the organization performance, either internally or 

externally. 

Corporate integration must be the core of the strategic management 

process, allowing all the organization's parts to be planned both 

simultaneously and integrally, so that there will be no conflict among 

the different organizational groups. At the same time, the corporation 

must understand that the solution for all the problems of one specific 

area could facilitate a prompt change of strategies or policies 

belonging to another area. 

Whenever an inappropriate or incomplete form prevails, strategic 

planning is limited. It thus creates resistance among the members of 

the organization concerning the above mentioned changes. The 

integration of planning and control functions will not be successful 

without timely information and a total commitment of the company, 

especially in the concerns of the higher level management. This 

16



unanimous commitment, from the members of the organization as a whole, 

requires the development of an appropriate entrepreneurial climate 

(corporate culture) that leads to the opening of a frank dialogue over 

strategic items among the corresponding executives. 

  

d for flexible methods developing new approaches for planning 

and control 

Planning and control instruments have gained undenied importance in 

organizational design and diagnosis. Nevertheless, there is a certain 

inaccuracy in predicting the future because of the empirical methods 

that have been used up to date. Problems have arisen in the statistical 

methods that have been used, especially in reference to the assumptions 

on which these are based and the restrictions that have been defined. 

Evidence of this inaccuracy can be found in the exactness, effectiveness 

and the use these projections have had. 

By creating non-flexible and rigid systems, a huge amount of internal 

organizational hurdles hindering final productivity emerge. TY ois: 

essential to introduce feedback, an apprenticeship of flexible methods, 

to allow handling uncertainty to shape or mould the future. There are 

always situations which are not considered when the methods that do not 

handle uncertainty are first designed. It is essential to analyze the 

best way to use uncertainty to get the best systems which in turn make 

the organization viable. Uncertainty, instead of being an 

organizational problem, is something that permits an enterprise to 

17



survive and adapt to the changes of its environment. Therefore, the 

existence of uncertainty should be no excuse in avoiding the taking of 

decisions and defining actions to prepare for better coping with the 

future. The basic course of action involves getting used to the 

handling of uncertainty and reducing the surprising impact it brings 

along with. 

It is essential for the organization to possess systems flexible enough 

to handle uncertainty, and thus to have effective and appropriate 

responses for the environment. Such systems must expedite whatever 

decisions making there may be. 

It is necessary to understand and accept that all projections made about 

the future should be considered as uncertainty. Success lies on well 

integrated systems of planning and control that allow identification and 

prediction of better trends, by emphasizing the present facts through 

comparison with the past. 

d. A need to design effective tematized models 

  

As technology develops more rapidly, organizational structures become 

flatter or less hierarchical, making organizations more dependent on 

information. Information support must be completely articulated within 

the organization, backing up its strategies and guaranteeing that 

planning of information systems is done starting from corporate 

objectives, strategies and goals. Information changes decisions, 

18



decisions represent a business strategy, so at the same time information 

will test strategies and their assumptions. Therefore, both information 

systems (1S) and the systematized models which were developed to handle 

these systems have become mechanisms through which, both only coherent 

linking of integration as well as organizational apprenticeship, are 

obtained. 

Of all the steps which competitive organizations can make, technological 

change is the most important. Technology and innovation have changed 

both the environment and the world of business. With each passing day, 

technology becomes a more essential and competitive tool for survival 

and growth in the emerging economy and business environment of the 

1990's. Every moment, it becomes more sophisticated; intelligent 

machines communicating in human-oral language are helpful in solving 

problems and supporting complex and subjective decision making. 

Telecommunications and information integration changes; the improvement 

of network capacity; the combined transmission of voice, data and 

images; the expansion of public data networks; the establishing of 

standards in equipment, telecommunication and policies have made it, 

each time, more difficult to close the gap between technology and 

organizational design. Therefore, it is of the utmost important that 

enterprises apply new technologies to handle information adequately, in 

such a way that they can think, reason, compare, and make pertinens 

decisions to obtain competitive advantage. 

Ly.



Executives should at all times, through implementation of managerial 

information systems and systematized models, analyze data at the very 

moment it is being generated. Also necessary, are information systems 

that allow for an adequate local handling of data which in turn make 

feasible the interconnection of decentralized systems to corporate ones. 

The generation and recognition of flexible criteria is essential in the 

design of information systems capable to give management a support in 

integrating the systematized activities in the organization. This 

process starts from the data entry at operating level and proceeds up to 

the information needed in decision making at managerial level. It is 

also fundamental to have systematized models which use this 

technological development to make possible the handling of these systems 

of information. 
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C. CONTEXT ON WHICH THE RESEARCH HAS BEEN CARRIED OUT 

a. Case study: Carbocol in Colombia 

The study is based on Carbocol, a Colombian company in the energy sector 

which is involved in overseeing the exploration, exploitation, 

transformation and commercialization of the abundant coal reserves 

within Colombian borders. 

Carbocol could not be considered an isolated entity, but rather, a 

dynamic organization taking an important part in the Colombian economy. 

Therefore, it is related to the other organizations which make up the 

country’s economy; and thus is affected by the world economy. It is 

influenced by other enterprises and entities within and without the 

energy sector, and in due time, Carbocol would have to reinvest or pour 

some of its results over the Colombian economic means. 

There are some issues which make organizing, planning, and controlling a 

firm of this kind very difficult. These issues mist be dealt with 

constantly making the best use of effective tools for planning and 

controlling. In the process of selecting analytical tools for planning 

and controlling, a good number of organizations have found it necessary 

to adopt plans which unfortunately have not responded to realities and 

necessities.



By observing what occurs in the energy sector, we can see how fast the 

world is changing. There is turbulence in the business environment, 

especially in that related to the energy sector. These energy-located 

organizations have to be more adaptable to their corresponding 

environment by learning in order to survive. The prediction.of some of 

their factors can only be evaluated once the occurring event is close at 

hand, consequently creating a tremendous risk at the time decisions are 

made. There are variables related to political, budgetary and national 

transactions that require anticipating major shifts in the international 

economic situation e.g. exchange rates movements. Success in the energy 

business depends entirely on good timing and effective managerial 

judgement. The present assessment of what managers ought to do is based 

on a cautious glimpse of the future. Since the so called oil crisis of 

the early 1970's, international energy prices have been difficult to 

predict. Organizations in the energy sector today have to restore their 

profitability by means of cost reductions rather than price increases. 

Latin American organizations dealing with energy have been seriously 

affected by the problems of foreign debt and by the constraints for 

financing and investing. This has made planning and control, both in 

the energy sector and in related industries, more difficult. 

"The analysis of the interrelationship between the debt, the adjustment 

policies and their impact on the energy sector, has obviously 

contributed to focusing on a problem whose implications have, 50 far, 

affected the economic and energy development, and consequently the 

future of coal as well. Only on the basis of the day-to-day lessons 
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left by the economic crisis will help to formulate an adequate strategy 

for this resource within the political and economic context of the Latin 

America Region.” Sanchez Gabriel (1989). 

b. A need for planning and control in Carbocol 

The difficulties related to internal and external issues in Carbocol 

have both a direct and indirect influence in the development of 

activities for planning and controlling. These difficulties are 

essentially technical, financial and managerial and they generate 

uncertainty regarding organization planning and control. 

Technical factors. The technical factors were identified based on 

mining criterion. Among these we find for example: the complexity and 

the great number of different contracts for the mining projects; the 

difficulty to have standard mining projects to facilitate their planning 

and controls; the different faces of each project that make it impossible 

to establish standardization; the variety of necessary resources 

regarding quantity, quality, and operational schedule of the projects; 

the different geographical mine distribution that makes it difficult to 

share the same infrastructure, e.g. stock yards, land transport, 

harbouring, etc.3 coal competition against other energy generating 

products; the different kinds of technologies as well as equipment 

brands used by the different mining Seenee that make them unique for a 

specific kind of project; aS aresult of a lack of technological 

transference follow up, it can not be used in benefit of the country;



the inexperience of colombian executives negotiating major technical 

projects has also created problems, for instance, determining long term 

profitability; the inexperience of colombian engineering companies in 

dealing with major technical projects. As a consequence the country has 

been forced to sign contracts with international firms which do have the 

expected for experience. 

Financial Factors. Some of the important ones to be underlined are: 

mining projects representing long term investments that make capital 

return rather slow; oil price fluctuation that makes coal pricing 

unstable; the North Zone Coal Project financing problems have not only 

affected but also exposed to danger the continuity of other coal 

projects; the external debt and the high financing cost that cause the 

cash flow of the enterprise to be a negative factor; capital invested in 

social development in order for the company to be in good relation with 

the community. 

Managerial Factors. Besides the aforementioned factors, there are some 

  

others that should be kept constantly in mind. They are: the national 

political instability that hinders the continuity of projects; the 

variations in the social, political, and fiscal stability that affect 

the future of Carbocol; the uncertainty in the industry production plans 

which do not guarantee the manufacturing of spare parts for the existing 

machinery; the impossibility to predict coal prices in the international 

market due to hard competition. 

A detailed explanation of these factors is given below: 
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1. Technical Factors 

-Technical contracts 

The different kinds of technical contracts signed (association, service 

etc.) develop complex relationships between owners and operators of 

different coal projects. Carbocol’s understanding of every phase in the 

contract for each project is very important in order to retain better 

control. 

=Different kinds of projects with different dimensions 

One worldwide problem, not unique to Colombia, is that it is impossible 

to find two mines having the same capacity, the same problems, the same 

geological location and the same general characteristics. Each project 

has its own dimension inherent only to it and not to another. 

Nevertheless, it is important to have a uniform criterion in preparing 

and discussing future mining projects in terms of characteristics, type, 

quantity of equipment, etc. Such criterion would provide a mechanism 

leading to a generalization or standardization that would prove easy in 

evaluating the viability of the projects. 

-Different phases in each project 

an _open-pit mining operation may be split into three phases: 

exploration, preparation, and exploitation. Each of these phases may be 

divided into a larger number of operations, but not all of these are 

always and simultaneously present, since some of them may be avoided, 

and may not be altogether necessary in every project. 
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Variations in quantity and quality of reserves 

The carrying out of every stage requires physical, economical and 

managerial resources which vary from one project to another in terms of 

quality, quantity, and timing schedule. The whole operation depends on 

the characteristics of the mineral, the mine, expected production, 

production plan, consumer needs etc. 

=Geographical distribution of mines 

It is difficult to anticipate the capacity, costs, and timing of 

operations for different mines since they may also vary widely from one 

mine to another. As well as infrastructure and transportation costs may 

greatly vary according to the geographical location of each mine. 

-D     rmining substitutes, coal derivatives, and commercialization 

Natural gas, nuclear resources and oil itself have been overlooking the 

potentialities of coal because of their undenied advantages. 

Nevertheless, coal recovered certain amount of prestige due to the oil 

existing problems. For this reason, Colombia must do whatever it deems 

possible to exploit coal in the best of conditions, looking for maximum 

profit in order to attain its interest objectives. 

-Different kinds of technologies used in the projects 

“Efforts have been made to adopt unification of technologies and 

equipment, whenever possible, to make situations comparable and the 

modular projects applicable one after the other by simple 

multiplication of the standard modular equipment. The concept of 

modular projects is merely a simplification in approaching the real 
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project. For example, we have to take into consideration that not all 

the equipment which could be foreseen in one ‘module’ has to be supplied 

and/or used at the same times It will be used in due time and only when 

needed. In other words, production will determine its full operation. 

Solitary, sophisticated machinery and sophisticated technologies for 

exceptional applications are not practical to be used in the country, 

maybe it is better to aim at simpler technologies applicable in a mass 

scale dimension which probably do not require any particular 

transformation or implication in the local mechanical sector, and 

represent an important volume of work for it". (Milocco, 1983 ). 

= Follow-up- omissions in Technological Transference 

Although Carbocol is an organization leading the development of coal in 

the nation, it is difficult to quantify the technological transference 

that has been implemented, especially in regard to mobility of 

personnel. This creates a major problem for the organization, as new 

deposits have been discovered and mines developed. It is also necessary 

to find specific programs in order to choose and adapt the best of 

technologies to increase the technical knowledge of Carbocol employees 

to make the best technical contracts. 

Colombian e 

  

cutives’ inexperience 

The inexperience of Colombian executives in developing long term 

technical contracts has produced serious misunderstandings in certain 

projects. An example of this is the problem involved in defining a time 

scale for the life span of a project. Difficulties arise when taking 

decisions concerning a long term perspective ( over 20-30 years), and in



the light of both economic and social return and the exploitation of the 

resources in the distant future. Profitability could be less than 

optimal as a result of the environmental uncertainty and the risks 

involved in such a perspective. 

Because of their lack of experience, Colombian executives have had some 

difficulties in foreseeing long term tendencies affecting the real 

benefits Carbocol receives. There is no institutional memory which 

would help executives learn from past mistakes in the negotiation of 

projects, and, make the best from the experience gained. 

-Large Colombian Engineering Enterpris 

  

inexperience in dealing with 

big technical projects 

This inexperience has forced the opening of international contracts for 

exporting coal from new mines, obviously regarding better economical 

benefits. The Colombian engineering company has had a hard time 

establishing the kinds of National Contracts that could compete 

internationally. 

2. Financial Factors 

-Mining projects are long term investments 

Mines development should not be regarded as a rapid capital return. In 

other words, the financial sector as well as the investors must not 

expect fast returns from any new mine because of the time needed for 

preparing and achieving an optimal production level. This normally 

involves years, rather than months. 
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-Oil Prices 

"Permanent changes in oil prices have caused difficulties to many 

businesses worldwide. Oil has once again started to gain back lost 

confidence in international demand, while other substitutes are just now 

showing up into international markets. The price of unrefined oil has 

been estimated to vary from U.S $15 to U.S $16 per barrel in 1992". 

Extracted from an internal document issued by the Carbocol Planning 

Office (1989). Notwithstanding, the Middle East problems created by the 

Iraqi invasion of Kuwait in September 1990 caused the oil prices to 

shoot up to U.S $40.4 per barrel. The stability of this price would 

depend enormously on the capability of the United Nations to handle the 

total embargo voted by the U.S.A. and backed up, among others, by the 

Soviet Union. 

=Financial problems affecting the continuity ef ceal prejects. 

Between 1984 and 1990, the external economy of the coal sector continued 

to deteriorate in relation to the macro-economic factors. Some of these 

factors include the loss of exports, the U.S currency devaluation in 

relation to other strong currencies, the increase in external interest 

rates, the closing down of international capital markets, and the total 

accumulation in the foreign debt of Latin American countries. These 

factors have created a tremendous amount of difficulties for external 

credit acquisition. For example, "The expenditure of external credits 

delay caused only in the first semester of 1989 a great economic deficit 

in the public sector, which consolidated total reached 136.1 million 

pesos, equivalent to 2.56 % of the gross national product -GNP” 

"Carbocol en bancarrota”. £1 Siglo (1989).



As a result of these problems, the executives from Carbocol have had to 

waste an enormous amount of time looking for alternatives solutions to 

guarantee the continuity of investments in the North Cerrejon project. 

- Foreign Debt 

Carbocol has been seriously affected by a Government applied policy on 

the allocation of foreign credits. Eduardo Sarmiento (1989) quotes the 

following: "The debt policy followed through by the Country these last 

years, has not been oriented toward reducing external transference to 

minimum but to improve the Country's foreign image. This implies a 

great flow of capital exports. The resources and foreign exchange have 

been used to cover external liabilities and not to expand the investment 

and the installed capacity. In this way exportations have turned into 

covering liabilities and debt and not to accelerate growth". 

Carbocol’s share in this foreign debt is minimal although it is 

difficult to finance its financial costs from this source. "In 

Colombia, the energy sector shows a 41.4% of the foreign debt. Of this 

  

percentage, 8. went to coal production". OQLADE (1988). Therefore, if 

Carbocol wants to pay back its foreign debt, it must not only use this 

coal production percentage but also investment from its associates. 

Added to the above mentioned situation, there is a negative effect 

corresponding to a major devaluation of the peso, making the external 

debt grow continuously. Income per unit-coal exportation rise when 

devaluation is accelerated. The debt in terms of foreign currency also 

rises and the importation gains continue to be smaller than the 
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financial costs-of such debt. 

“Financing difficulties 

"Carbocol has one of the most complicated financing situations among the 

entities conforming the mining sector. There are two relevant factors: 

firstly, the company financed The North Cerrejon with external credit 

resources that were mostly contracted in a rather short term. This 

initial investment reached US $ 1.500 millions; Carbocol invested 50% of 

the total and Intercor-Owner covered the other 50%. 

Secondly, it was due to the nick of time. When the project was carried 

out, prices up to US $ 80 dollars a ton for the middle of the present 

decade were forecasted. The quotations descended in 1987 under US $ 

28". Mejia (1988). 

These difficulties have emerged from the very birth of the North 

Cerrejon Project, since the idea of the Colombian government decided to 

develop the mine by means of foreign currency. "As soon as the mine 

exploitation began, the analysis showed that at certain periods of time, 

incomes were not even sufficient to cover operational cost, let alone 

financial ones. The North Cerrejon profitability estimates were based 

on an income scenario of 50 dollar per ton. In 1988, for instance, 

while international price was 28 dollars per ton, Carbocol’s financial 

costs were 34 dollars and its production costs 27. Although prices 

recovered last year, oscillating from US $ 38 to US $ 49, it is hard to 

achieve the income programmed forecasting when the decision to exploit 

the North Cerrejon was taken.” Semana magazine (1990). 

31



As we can see, exogenous factors have influenced Carbocol s financing 

problems i.e. the international setting of coal prices. Additionally. 

w operational costs, ale expenses and financing costs have been quite 

onerous. These series of factors means the enterprise continues to f 

  

financing difficulti ” a . However, there are good perspectives of 

financially recovering by mid term and the company 1s expected to 

produce net benefite by 1995. The good quality of the Colombian coal 

eases entry into international market. If the ascending trend of price 

continues and the pre-established top production is reached (15 million 

ton a year per 1994), the enterprise will be able to obtain more 

operational profits and less net losses in the next five years. 

-The social return on investment 

The social return on investment 1s very complex because issues such as 

ecology, employment, government investment (not private). social ecology 

of the region, use of the country s resources, administrative overhead 

at the national level, and intergovernmental relations all have 

potentially serious positive or negative impact on the project. AS a 

consequence of these relations, Carbocol spends resources on plans and 

programs for development at a regional level. The objective is to 

develop a peaceful relationship with the communities in the long term. 

3. Other Factors 

~National political instability 

The Colombian President is elected for fo years. Due to political 

 



reasons, the president of Carbocol may be either removed or reconfirmed 

at the end of such a period, leaving most projects unfinished and the 

continuity of planning therefore halted. 

-Changes in the social, political and fiscal order 

The economic measures are not the only factors affecting the development 

of economic sectors or business. Changes in the social, political and 

fiscal order are also related, sometimes more than expected, to 

Carbocol’s future. Therefore, in this sense, it is necessary to bear in 

mind the frequent measures imposed for purposes of order, personal 

positions with politicians and candidates over foreign investment, the 

protection of national industry, the opening of imports, the peace 

treaties issued in the country, guerrillas, attacks and destruction of 

oil pipe lines. 

-Autonomy of the firm 

Although covered by the same regulations as private counterparts, 

Carbocol derives certain benefits from its status as a commercial and 

industrial government enterprise. For example: its budget is autonomous 

and self-controlled by the firm, Carbocol is tied to the Government s 

International loans programs, and is tax exempt. 

“Uncertainty in planning production in local industries 

Local industries can produce spare parts for existing machinery for the 

coal projects once the designs have been developed. However, it is 

difficult to know what can be locally produced, as this depends not only 

upon the capability of the manufacturers, but also upon the variety of 
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machinery in use at the mines (not to mention economy of scale). 

-Competitive Prices in the international market 

It is difficult to predict international prices, not only because of the 

unexpected flow of international currency but also due to fluctuations 

in the world coal market. The coal prices constitute a function of the 

market conditions and a consequence of buyers ability to negotiate them. 

c. Central Cerrejon as a pilot model 

For the purposes of this research, a pilot-prototype for the Central 

Cerrejon project was chosen. As an opencast coal project, it can 

produce steam coal both cheaply and profitably. This project belongs to 

The Cerrejon Community, nevertheless, by means of a contract, Carbocol 

managed the mine with mine operators and commercialized the coal 

directly until to the first semester of 1990. 

The communities corresponding coal zone has reserves estimated at 650 

million. tons, but only 300 million tons are exploitation viable. The 

remaining coal is located a 150 meters deep, making extraction 

expensive. Central Cerrejon Zone has had two major contractors for its 

operation so far: Domi-Prodeco- Auxini and Pinsky. 

For the exploitation purpose of the area, Carbocol signed a ten year 

service contract with a Colombian-Spanish consortium, (Domi- Prodeco- 

Auxini), beginning in 1982. This Operator had the responsibility to



produce, process, and load the coal. Carbocol paid the consortium per 

ton produced and in return received the production on trucks. The 

consortiums contract involved the construction of the necessary 

infrastructure for the mine as well as the mining operation itself for 

the exploitation of 10 million tons. Carbocol not only handles the 

project completely but also markets its production directly. 

The Central Zone production began in September, 1982, at arate of 

25.000 tons per month, reaching a total of 90,602 tons that year. The 

mine had a production level of 346,857 tons during 1983. It produced 

572,541 tons in 1984, 639,000 tons in 1985, although under the mining 

contract, it was expected to reach yearly 1,500,000 tons from 1985 to 

1991. The Carbocol Board of Directors decided to adjourn the contract 

in August 1985 because of the high production cost and low profits under 

Dt 

1,681,181 coal tons were exploited altogether and 10 million m3 steril 

(earth the coal is buried in) were removed by the Operator. Carbocol 

sold 80% of this coal in International markets. Due to the breach of 

contract, Carbocol had to pay a liability to the Consortium 

Domi-Prodeco-Auxini. As a result, from August 1985 until March 1988 the 

mine was closed. Only equipment and installation maintenance remained 

working during that time. 

A new contract with Pinsky, a Colombian engineering company, was signed 

to produce 500,000 tons in 15 months from May 1988 to June 1989. This 

Operator was responsible for producing, processing, and loading the



coal. Carbocol paid the operator per ton produced and in return 

received it on trucks. The contract was extended until March 1990. 

Pinsky was able to produce about 690.000 coal tons, and to remove an 

approximate total of 3.500.000 cubic metres of sterile. Carbocol sold 

the entire production in international markets. 

The extension of Pinsky’s contract after 1990 would have been advisable 

if they had proved capable to cope with their part of the contract, but 

unfortunately this firm came to a regulating agreement or governmental 

treaty in 1988, as a result of poor financial and technical management. 

The Cerrejon Community decided to begin an international bidding in 

March 1990 with the purpose of finding a trustworthy and capable 

international or domestic company that would provide a better 

exploitation of the mineral. The community expects to deliver the zone 

to a chosen company in the next few months by means of a multi-year 

contract that will provide the community with optimal profitability. 

The chosen firm will have to consider and select not only the mineral 

transportation system but also a reliable loading port. 
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CONCLUSION 

The influence of the complex and changing environment of organizations 

today makes it necessary to introduce swift mechanisms to allow their 

permanent evaluation. A better integration of planning and control 

functions can expedite this evaluation, although a constant 

communication between these two functions is clearly necessary. 

It is essential for an enterprise to identify the Stability Indicators 

to better plan and control the organization. They should handle 

relevant information in such a way to come to think, reason, compare, 

and take the best decisions in obtaining competitive advantages within 

the industry they are located. 

It is necessary to develop methodologies and flexible models whose 

handling and monitoring of the above mentioned indicators adequately 

consider the new available technologies. These methodologies should 

facilitate the handling of environmental uncertainty and predict the 

tendencies of the future. This research intends to introduce a 

methodology for identifying and measuring Stability Indicators as well 

as an interactive computer model for the purpose of handling and 

monitoring relevant data. 

Central Cerrejon Zone mining project of Carbocol, a colombian enterprise 

in the coal sector, will be taken as a pilot organization to test and 

develop the methodology. This organization was chosen because of the



great amount of indicators it wields. They demand a great ability to 

plan and control such an organization. 

There are, in Carbocol, internal and external financing, technical, and 

managerial factors that make planning and control difficult. Without 

adequate methodologies and models for identifying the most suitable 

Indicators, it would be very hard to evaluate the enterprise.



CHAPTER II 

SELECTION OF APPROACHES FOR IDENTIFYING AND MEASURING STABILITY 

INDICATORS 

The following chapter is a bibliographical review of authors who had 

influenced this research. It relates the different approaches to 

identifying and measuring of Stability Indicators. This chapter also 

discusses diverse conceptual approaches which can guarantee the 

development of efficient planning and control systems. 

There are three very useful approaches that, once integrated, allow the 

development of efficient systems of planning and control: the systemic, 

the cybernetic and the strategical planning approaches. When selecting 

the most suitable approach to orient the analysis, the above considered 

methodologies were chosen because they possess the requirements 

necessary to carry out thie particular scientific task.



A. IDENTIFYING AND MEASURING STABILITY INDICATORS 

The Indicators help to observe, in the organization, the fundamental 

variables whose behaviour must be influenced and at the same time permit 

to observe how the different changes may affect these indicators. 

(Throughout the present research, these indicators will be referred to 

as Stability Indicators). 

There is Stability in the organization if the indicators behave around a 

standard value, on the other hand, if there is fluctuation, the system 

is considered to be unstable. 

It is every day more difficult to identify Stability Indicators due to 

the great environmental and organizational complexity, characterized by 

a myriad of unexpected events or situations in which a decision is 

taken. A complete set of well defined indicators should permit how to 

appreciate the mast complex organizational situations. 

A correct identification of the above mention indicators is a guarantee 

that the established strategies and objectives are possible. Starting 

from a defined acting strategy, the indicators are defined as variables 

that filter for the executives the relevant information to evaluate such 

strategy. In this way, it is possible to say that the set of stability 

indicators constitute the enterprise s most valuable end-product, since 

it permits a continuous evaluation of the organizational behaviour and, 

at the same time, creates its own future. 
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There is not even a simple rule to identify Indicators of Stability 

belonging to different kinds of organization. As every organization has 

its own particular process, the defined indicators would be only 

relevant to that specific company and not to any other one. To make the 

identification of indicators easy, it is paramount to find what should 

or should not be included in their definition. 

There is high risk in ineffective or poorly defined indicators. 

Indicators are frequently identified on criteria that are not, all the 

time, acknowledged by the area of control of some executives. Some 

other times, indicators consider what is important only from the point 

of view of a working group. Still, some other times indicators 

determine what is considered to be an optimal behaviour at local level 

but under optimum through the whole system. It is difficult to define 

concrete indicators in some areas, for example, the service area. From 

a conceptual point of view, it is equally certain that, in what concerns 

these areas, the executives must try to get under hand situations 

extremely complex for the administration per se. 

An identified and correctly measured indicator behaves as a "detector of 

vital signs” in such a way as to inform about the tendency of the values 

or any arising abnormal situation. For each identified indicator, the 

executives should established a normative value (the value that should 

be), a strategical value (the could be reached value), and a tactical 

result characterized by the value reached in the present. 
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Significant Indicators as measurement of behaviour must be the product 

of executives and employees’ innovation and creativity because they are 

directly involved in their definition. They should identify where 

mistakes and irregularities are likely to arise, document controls to 

anticipate their detection, and recognize effective indicators from 

those whose behaviour is undesired. 

The executives’ purpose is to maintain the stability of indicators and 

the whole system by developing stability criteria, capable to detect the 

instability of the system and make corrections whenever necessary. 

Notwithstanding, the subjectivity of such measurement should be reduced 

since different high level executives, facing the difficult task of 

evaluating indicators, tend to use a personal measuring system. This 

brings, as a consequence, an inherent difficulty in assigning priorities 

and significative measurements to certain indicators in the short, mid, 

and long term. The executive responsible for each indicator must have 

sufficient authority and possess the most suitable means to take 

corrective measures whenever necessary, no indicator would be valid 

without making sense or being useful for those who are going to work 

with it. 

Therefore, a methodology and a model to identify and measure the basic 

indicators is unavoidable. The different approaches on which 

methodology and model are based comes next. 
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B.SELECTION OF APPROACHES TO SOLVE THE PROBLEM 

This research has been influenced by the work of different writers on 

The General System Theory. This includes the work on Management 

Cybernetics carried out by Stafford Beer and Raul Espejo, who have 

developed and improved models and methods such as the Cybernetic 

Methodology and the Viable Systems Model in order to study 

organizations. Another influence has been the work developed by 

different strategical planning schools such as The Boston Consulting 

Group, The Arthur D Little Inc. Institute and the work developed in the 

M.I.T Alfred P. Sloan School of Management by Hax and Majluf. 

The work has also been influenced by Espejo’s ideas extracted from his 

lecture on Management Information at the Aston University from 

1986-1987. 

It is important to realize that which ever approach is applied within 

the reality of the organizations, must first of all, understand them 

beforehand. This comprehension requires not only a complete 

understanding of each method, but also their integration. Dt: 

necessary to better understand the different components to manage 

business in the 90's changing world. The approach should emphasize the 

identification and measurement of the essential variables so that they 

could be planned for and controlled within and without the organization. 

According to Kast and Rosenzweig (1981), organizations are systems 

43



looking to achieve or fulfil goals within frequently changing 

environments. Considering the organization as a system helps to analyze 

it both in its different components, and internal and external 

interrelations thus allowing identification of essential variables. 

Cybernetics, by offering a new way to state the problems, may help in 

providing a solution more efficiently by means of analyzing the complex 

situation which help to identify essential indicators for planning and 

control. According to Ashby (1977) "Cybernetic methods can be decisive 

in dealing with certain difficult problems, not because it finds 

solutions but because it shows the problem has not been correctly 

analyzed or has been based on erroneous assumptions. Cybernetics does 

not study concrete objects but ways of behaviour. Therefore it does not 

ask "What is this?” but instead "What does it do?". 

Strategic planning allows a better understanding, either internally or 

externally, of the organization. Internally in relation to the 

definition of the organizational mission, strategies, objectives, 

policies and plans. Externally because it helps to better understand 

the environment. It becomes necessary to identify the essential 

indicators allowing the fulfilment of pre- established results to reach 

strategies, objectives, and plans. 

For organizations better handling of their problems and make the best of 

their opportunities, the systemic approach, the cybernetic approach and 

the methodologies of strategical planning offer great possibilities to 
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improve understanding and learning from reality in such a way that 

organizations could be adaptable in order to develop successfully, 

a. Systems approach 

The businesses environment has changed radically in the last few years. 

There are many variables political, social, economic and technological 

that have created a business environment which offers us a great deal of 

opportunities. The complexity of the present world makes the 

development of a hybrid discipline necessary to understand and solve 

most of our society's problems. Both scientists and consultants realize 

that the phenomena related to their field possess systemic 

characteristics. To be able to understand them, it is necessary to keep 

in mind many interrelated variables. It is impossible to act without 

causing multiple reactions throughout organization. As organizations 

grow up and become more complex, their analysis and design can not be 

done based solely on the business separate functions (financing, 

manpower, production, marketing, etc). It is important to analyze these 

function coherently. 

Better understanding of each part or subsystem within the organization 

(supply, distribution, marketing etc.), is essential. The relationship 

among these subsystems or parts and their interactions with the 

environment constitutes an integrated system (Fig.l). Analyzing the 

enterprise as a whole helps to identify these important Indicators and 

their interrelations for managerial planning and control purposes. As 
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an example, in any enterprise, the decision to widen production in one 

unit, could affect inventory levels, working capital, acquisitions, 

amount of manpower required in production, quality control, maintenance, 

working schedule, transport, sale levels, use of equipment and many 

other factors. 

As part of this plan it is necessary to investigate the capacity of 

production and to know whether new equipment could be relevant, where it 

could be placed as well as its desired capacity. This kind of problem 

causes either the executive or consultant to consider not only on a 

great number of important Indicators but also to balance them according 

to a complicated net of dynamic restrictions which varying with time are 

difficult to control. If management bases its decisions on only a few 

factors, it could be altogether risky. There is a need to obtain a 

strategic tool that provides us a better planning and control of the 

principal Indicators, necessary for the decision making process. The 

systems approach becomes important for the decision making executive who 

needs a broader knowledge of the organization as a whole, in a 

multidisciplinary fashion. 

Corporations should be alert in recognizing and monitoring externally 

and internally these indicators, so as to permit the evaluation of the 

organization as a whole. In due time, the planning and control of these 

Indicators mist enhance the organization's survival. Corporate survival 

depends upon the executives ability to manage, adjust and adapt to the 

complex environment and at the same time to acquire a greater 

competitive capacity. 
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Reaching major productivity, increasing quality, improving customer 

service, using innovative technologies and looking for an effective 

marketing, without obviously overlooking the human resource, a basic 

ingredient in the corporate culture, become outstanding factors. 

b. Cybernetic approach 

Norbert Wiener has been considered the father of cybernetics. His work 

has had significant effect on developing this new discipline and, even 

today it constitutes a basic fundamental reference stage in the study of 

cybernetics. Cybernetics studies problems of control and communication 

in complex systems. Particularly, in the managing area, it establishes 

a set of “viability laws” allowing both organizational problem 

diagnoses, and effective organization design. From the application of 

these laws, among other aspects, the criteria for planning 

organizational activities and developing information systems derive. 

Beer defines Cybernetics as the science of studying organizational 

effectiveness in the managing area. Similarly, this science also 

increases management's capacity to interpret and analyze extremely 

complex situations by helping to identify the essential indicators which 

measure effectiveness. 

Adopting the Cybernetics approach implies a complete change in how we 

see organizations. The approach helps executives to develop an adequate 
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criterion to define specific queries about a given situation and offers 

new ideas for the resulting organizational design. Furthermore, it 

helps to identify the important variables involved in the organization. 

As seen previously, Cybernetics brings the techniques of control and 

communication in an enterprise. It is especially useful in those cases 

where there is a great deal of complexity in the structure, making it 

necessary to apply adjustments continually to keep the right 

relationships intact. 

Social systems, where organizations are located, have from Cybernetics 

point of view, an independent existence from the individuals who make 

them up. This is why, in cybernetics is important to consider the 

organization as a whole, with all its inherent characteristics and 

unique organizational culture. 

According to Wiener, the secret permitting any community, either human 

or animal, to behave as an organized unit is the intercommunication of 

its members. Therefore, there must be a permanent communication among 

the members of an organization if they are to behave coherently. They, 

as a group, can possess more information than as individuals. That is 

why integration and coherence are very important organizational 

characteristics. 

1. Self-regulation and Self-organization 

Self-regulation and Self-organization are two powerful tools employed by 

Cybernetics to handle the organizational capacity in handling 
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information. Without these tools the flat organizations (horizontal, 

without hierarchy) in the future could not exist, since the tools are 

essential for the planning and control functions. 

Self-regulation is related to the system's behaviour in accordance with 

aset of references that allow it to adapt to its environment. 

Self-organization is related to the structure and the possible changes 

required to maintain the organizational capacity. In the long term this 

is a mechanism for survival. 

Every complex system must be both self-regulated and self-organized. 

Self-regulation implies that the different organizational parts develop 

the information flows required to control its behaviour. For this to be 

so, it is mecessary to design a regulating capacity which has to be 

consistent with a desired level of performance defined by references. 4 

self-organization process implies the organizational capacity of 

creating structure and changing these references . 

To make these two processes possible, the organizational structure must 

adapt itself continually so that it has enough flexibility to encompass 

all the areas of complexity that are relevant for its development. In 

such away, the planning and control functions are guaranteed. The 

Viable System Model, described below, is a tool that permits such 

flexibility and guarantees organizations are self-regulated and 

self-organized despite environmental disturbances. 

2. The Viable System Model



Stafford Beer created this model while looking for organizational 

viability. He was extremely sensitive to systems viability, that is, 

systems capable of an independent existence. “Survival is an inherent 

characteristic to every organization allowing it to survive as a system; 

to do so, it must be capable of learning, adapting and developing. A 

system including all these components is known as a Viable System Model 

(VSM)" Beer (1987). 

The development of the Viable System Model has been one of the greatest 

contributions of Cybernetics to Management. The Model allows the 

organization to be analyzed dynamically, and without rigidity. This 

technique helps executives to understand the necessary requirements to 

maintain internal stability in accordance with organizational 

strategies, and to understand the external stability which requires that 

an organization itself to adapt the business environment. 

This VSM offers a methodology to diagnose and/or design the organization 

and understand how it performs through its total operation. It permits 

a flexible analysis of the organizational structure, from the corporate 

point of view, helping segregation of its managerial complexity in its 

different levels of recursion. Here the term "recursion" refers to the 

process where the system segregates and goes from one level to another 

within itself. This way the organization is represented as a structure 

of black boxes within black boxes. In such a system, these are 

solutions, under certain conditions which as soon as they enter the 

following level of “recursion” again produce the same solutions.



A property to each organization is its structural segregation, through 

which, the relationships among the different organizational levels are 

obtained in accordance with this “logic of recursion”. “Modelling 

structural levels is modelling the structural answers that pick up the 

complexity of the organizational tasks. This 15 a description of the 

structural unfolding of real complexity”. Espejo (May 1984). 

The VSM model analyzes the organization as a whole because the different 

organizational units are integrated in a feedback loop. This insures an 

organizational survival both internally and externally, irrespective of 

present and future forces. The model analyzes the organization 

interactively, just like a Cybernetic System, processing information in 

closed feedback circuits. Each level handles a particular type of 

information and controls, one way or another, the activity at the lower 

levels. Simultaneously, each level is controlled by a higher one. 

All the levels are so tightly interrelated that the higher ones must 

recognize a necessity of change regarding the what, how, and when of the 

lower levels. Both sub-systems and super- systems must follow the same 

structural principles since it is a scheme, designed, to handle variety. 

Coherence and consonance among these recursion levels are necessary and 

unavoidable characteristics in reaching an organizational adaptability. 

Coherence is understood as the connection or linking required from the 

different recurrent levels to be in constant adaptation. Consonance is 

understood as the existing harmony or rhythm among the different levels



  

of recursion for the processes to be altogether carried out. There is a 

specific language for each level. 

3. The Viable System Model in the identification of Stability 

Indicators 

The VSM is one of the most outstanding tools helping to identify of 

Stability Indicators since it goes deeper in the idea of dealing with 

the managing functions and their integration. The VSM decentralizes the 

managing functions into five basic functions: Implementation, 

Coordination, Control, Intelligence and Policy. Going from the 

formulation of a policy to its subsequent implementation requires the 

participation of all the organization s structural levels. These levels 

must be sufficiently flexible and autonomous for policy to be 

successfully implemented. 

The VSM allows understanding of these functions in detail, in order to 

know how the organization operates, to identify responsibility for each 

function within the organization. An efficient identification of these 

functions facilitates the analysis of the information flow among the 

different levels of recursion, making it possible to identify the 

different filters and amplifiers of this information. Every level of 

recursion could obtain the information relevant only to it. The 

definition of stability indicators becomes easier once filters and 

amplifiers have been identified. 

To understand how these functions operate, we must bear in mind that the



organization is influenced both by its internal as well as its external 

environment (Fig.2). The internal environment is related to those 

functions dealing with implementation of policies, the people 

responsible for the day to day organization, and those who are actually 

implementing these tasks. The external environment is related to the 

intelligence function which is in continuous interaction with the 

environment surrounding the whole organization. 

There are multiple external and internal indicators that must be 

continually analyzed when defining policies. The organization must be 

made adaptable to the external situation. The complexity of both the 

external and internal environments must be handled according to 

available information, requiring formulation of policies to behave 

effectively. This information should reach the political function 

through a series of filters belonging to the organization (internal) or 

to the environment (external). The executives are directly responsible 

to transmit this information generated by means of internal or external 

indicators to the political environment. The operational. characteristic 

of the VSM helps to identify the indicators at each level of recursion 

according to the necessary information for the managerial function to be 

carried out correctly. A description of the different phases and 

necessary systems to make this model operational comes below: 

When the VSM is used, the analysis of the different processes is carried 

out at the different strategic business units (see numeral c). 

Portfolio Planning Models). The first level of recursion, constitutes 

what we know as Implementation Function. To better understand each



ENVIRONMENTAL DESCRIPTION 

ATERWAL 

HYIROHMEN 

HTERHAL 

(ENVIRONMENT 
poe ee es 

55



process, a distinction among environment, operation, management, and 

models must be undertaken beforehand. 

¢ ’ 

When using the VSM, the information must flow upward starting from the 

collection of data generated in real time, through the different 

processes that constitute System One. Therefore, this system is 

directly related to the Implementation Function. 

These strategic business units manage their own information in order to 

optimally reach stability. The information must, after being filtered, 

go to the upper organizational recursion level enabling the state of the 

system to be analyzed. It is necessary to coordinate and transport the 

gathered data from each organizational unit to the managerial 

information system in a coherent and consonant way. This is understood 

as the Coordination Function (Fig.3). In relation to VSM, the 

organizational units must altogether optimize this function which 

constitutes System Two. 

Both System One and Two act as filters. Each system can not transmit 

their information unless deviations or deficiencies are produced. The 

behaviour of the different processes must be monitored in real time and 

then sent to the relevant executives, where control or corrective action 

can be taken. When this happens, exception reports of outstanding items 

are generated. These measurements limit the variety of factors to 

merely important transactions. 

36



Sav Sue awed 

  

a 

£—, |MA za 
*——— COORDINATION 

0.8) Sees || IE] state n al 

ey) 

      

  

        

  

3 Ime}, J 

IMPLEMENTATION 

          

FIG. 

57



There are two major functions in structuring information, control and 

intelligence. The Control Function is System Thr This tunction 

  

filters and controls internal transactions (Fig.4). Control function is 

carried out by a groups of people from the different levels, who study 

  what the current state of the organization and its capacities to fulfil 

the tasks that have been previously defined. That 15 why understanding 

the measurement of behaviour as a managerial controlling tool is 

critically important. 

The Planning Function constitutes System Four. This function demands 

that external changes should be acknowledged, including: technological, 

marketing and political changes, etc. (Fig.5). 

While the future is related to planning as a part of intelligence 

function, the present is related to the control function within the VSM. 

Planning refers to the establishment of missions, objectives and 

policies. Control is formulated to guide the necessary activities to 

fulfil objectives, either implicit or defined. 

The Control Function creates and forwards information related to the 

internal organization to the Planning Function. Within the planning 

function an internal assimilation is made between the new technological 

development and the existing organizational culture. 

Thus, by using innovation and creativity, external opportunities ana 

threats, internal strengths and weaknesses, future alternatives are
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reconciled with. the organization. 

The planning and control functions help to select the most convenient 

internal and external Indicators. These functions must be both 

self-interrelated and self-interconnected in such a way that all 

relevant planning situations (intelligence function) requiring an 

organizational response should be related to those in charge of the 

internal organization performance (control function). 

System Five is the Political Function which relates the communication 

regarding Planning and Control functions with the Political function. 

If all of the information related to the external environment in the 

organization is fed and transmitted to the political function, this 

would result overloaded with information. 

Further transmitting everything which happens in the external 

environment to the Political Function would be not only impossible, but 

also irrelevant. It would be inefficient to have a Control function 

transmitting everything in the organization. To offer effective 

policies to high level executives within the organization, planning and 

control must be so closely interrelated a permanent two-way balance 

between Planning and Control and Control and Planning (Fig.6). 

There must be filters to reject, before reaching the corporate level. 

those two-way ideas good only from one point of view. Thus, a large 

quantity of reports, which delay performance, would be taken away trom 

the Political function. Most of the time those in charge are only aware 
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of specific items, ignoring the day to day organizational routine. The 

relevant indicators in the decision taking process get only to the 

political function and nowhere else. 

Planning and Control functions must be well balanced, so as to be 

equally complex. The Political function basically orients 

organizational functions to keep this balance. It acts as an adapting 

mechanism within the organization, responding only to an adequate 

filtering of policies. Thus, the Political Function performs only by 

exception, through a review of organizational problems. Only the 

aspects having gone through this filtering process would be sent to a 

superior level. The Political function does not have to consider the 

detailed, aspects of these two functions, but must monitor and get the 

° 
best solution for the problems faced by the organization. 

Fig.? provides a broad view of the Viable System Model. Viewing the 

organization in a recursion graph shows observing how each level is 

formed by an ensemble of operative units viewed as black boxes. The 

organizational structure is the same in each level, with a sub-structure 

of black boxes (operative units) within the larger black boxes which are 

coherently related to centralizing and decentralizing problems. The 

great complexity of the organization makes necessary a continuous 

analysis of multiple facts. The integrated flexibility of this model 

allows the organization to become even more adaptable to internal ang 

external situations. 

For the organization to be completely effective, we must ascertain that 

o uw
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all these indicators are kept within standards or limits considered 

normal. The organization is wholly and permanently self-regulated 

through these indicators which evaluate its behaviour, the force of 

destabilizing factors. When destabilization occurs, deviations or 

exceptions are reported on a continuous basis. Whenever there is new 

information, the indicators should be adjusted and adapted constantly to 

suit the environmental demands. 

The executives at each level of recursion, who handle either the 

external or internal environment, are responsible to bring into effect 

organizational policies. The more complex the environment is, the 

greater flexibility is required at the time of implementing 

organizational policies. This means that, at the organizational level, 

those executives wanting to solve their problems within the environment, 

get faster answers to their questions. The executives in charge of 

defining these policies will have to monitor the interactions jointly 

present in the Planning and Control functions. To do this, Indicator 

systems are required to produce continually relevant and timely 

information so as to allow planning, follow up, and monitoring of the 

Organizational behaviour.



c. Strategic Planning Approach 

Strategy planning can be defined as a systematic process of looking 

towards the future, to identify how .far the enterprise could reach. At 

the same time, strategic planning serves to find the most convenient way 

for an enterprise to create its own future. In this way Strategic 

Planning furnishes tools to construct an organization more adaptable and 

responsible to its ever changing environment. 

It is well known that businesses are not a fortuitous result, but rather 

follow patterns of competence and positioning. If the indicators 

necessary to analyze the behaviour and competence of an organization are 

identified, subsequent following up and monitoring of activities would 

allow for a better future for the enterprise. 

The organization needs strategies to make a continuous analysis of its 

competence. The strategy is a kind of behaviour for achieving an 

objective in a competitive environment. Further, at implies a 

conception of ideas, plans, handling of time, and simulates competence 

within the organization. The design of strategies must be considered a 

systematic mental action capable of anticipating likely futures together 

with their consequences. Corporate strategic planning must, therefore, 

integrate all decision making patterns by determining relevant 

strategies, objectives, policies, and necessary plans. 

There are a great number of essential indicators to be kept in mind in 

the organization. These indicators will help executives to evaluate



their strategies, objectives, and goals regarding their corporate 

planning. The type of business, the managing competence and its 

intensity, as well as the turbulence in the environment, make the 

selection of indicators necessary to guarantee that planned results are 

consistent the reality. Therefore, in order to have an efficient system 

of planning and control, the executive should understand not only the 

need to develop new ways to generate strategies but also the nec 

  

ssity 

  

to evaluate them by means of Stability Indic 

1. Different planning approaches through time 

Early thinkers on management, such as Fayol, have described the managing 

process in terms of “planning, command, coordination, and control.” 

Nevertheless, planning became more important throughout large companies 

in the late 1970"s. 1973, the year of the oil crisis, marked the end of 

an era of relative stability and the beginning of a period of 

uncertainty, characterized by booms and deep economic recession. 

According to Taylor (1984), “Corporate planning has evolved into a broad 

  

range of philosophies and techniques designed to help the executive 

build an organization that would be adaptable and responsible to 2 

rapidly changing environment." 

There have been serious deficiencies in implementing the different 

strategic planning approaches to date. These deficiencies have not 

permitted a rapid growth and usage of planning technic to help 

Organizations cope with the competitive business environment of today. 
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The deficiencies could be explained by considering the development 

  

such approaches through time. 

a) Financially oriented planning 

Gne of the main drives, benind the development of corporate planning in 

the early seventies, was the desire of top management to have a better 

control over the allocation of capital and other key financial 

resources. 

Financial control was adopted as a managing system that has responded to 

pressures for better cash management, higher operational efficiency, 

cost reductions and constrained financial resources. As Hax & Majlut 

said, (1982): "Firms include, in their master budgets, all those 

activities whose monitoring is judged to be important for a healthy 

development of the firms business: sales, manufacturing, managing 

  

activities, investment and cash management. 

The close association existing between planning and financial control 

has blurred the main objective of strategic planning because it has been 

wrongly mistaken for a super-especialization of extended budgeting. 

In the past, financial indicators were used to evaluate the behaviour oF 

corporations. The financial control system used to consider merely 3 

limited number of financing reasons or indicators, which were employed 

by executives to perform the monitoring. This approach enables 

  

management to maintain control of the monthly behaviour of vario



functional activities of the organization s business units. The 

financial control system commonly include absolute measures of 

performance, related to the size and growth of the firms operations, 

and include sets of selected financial ratios. The use of financial 

ratios facilitates the comparison of performance among units of 

different size for firms competing in the same industry. 

b) Market oriented planning 

Over the past decade, the practice of corporate planning was to develop 

marketing approach techniques as a response to pressures from inside and 

outside the organization. The pressure was centred on competing for the 

different markets in an industrial approach. The pressures forced 

different firms to pay special attention to the understanding of their 

markets and the rationalization of their profits in order to obtain a 

defensible position. 

Strategic marketing has been developed around the idea that the whole 

business should be organized to deliver what the customer wants. There 

are a. variety of conceptual frameworks that enable management to 

evaluate strategic marketing within and without the organization. The 

most impressive of these planning techniques has been the increasing use 

of scenarios in the portfolio models. 

¢) Portfolio Planning Mod    

A great variety of conceptual frameworks have been developed to select 
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strategic planning techniques since the last part of the 70's. Many 

large industrial enterprises implemented different techniques related to 

the handling of portfolios, (according to Haspeslagh (1982), 36% of 

Fortune 1000 and 45% of Fortune 500 in 1979), which resulted in the 

success of management consulting firms which applied these techniques. 

However subseguently harsh criticism has been aimed at the 

misapplication of these modele, the assumptions upon which they are 

based, and the inadequacy of their analytical scope for defining not 

only appropriate strategic business units but action as well. 

To understand the portfolio technique, it is important to investigate 

the concepts used. Portfolio planning is an analytical technique in 

formulating competitive corporate strategy that mist be used to 

diversify multidivisional into separate “strategic business units " 

(SBU)., SBU’s are those units through which executives could determine 

strategies and analyze objectives independently from other SBU's (They 

would be explained in detail throughout the next chapter). Each SBU is 

evaluated in terms of competitive positioning and dimensionalization in 

a matrix consisting of its market structure, competitive position and a 

development of appropriate strategies. 

When developing a strategic portfolio planning model, the following 

steps should be taken into consideration: 

Step 1- The corporation is segmented into strategically autonomous 

business units. The levels and relationships among them are identified 

and analyzed. 

s 3



Step 2- The relevant dimensions of competitive business-level are 

identified and analyzed. 

Step 3- The relative importance of each business level strategic factor 

is assessed and a matrix constructed by using either single or composite 

variable dimensions. 

Step 4- The SBUs are positioned within the planning matrix and their 

attributes are based on measurement by means of the dimensional matrix. 

There are various kinds of portfolio matrices developed by different 

management consulting firms (Fig.8). In general these matrices can be 

easily constructed for major competitors to generate valuable internal 

insights into strengths and of weaknesses related to potential responses 

to possible behaviour. 

Step 5- It is necessary to diagnose the portfolio using corporate 

objectives and constraints as a guidelines. The position of each SBU in 

a matrix is a measure of the strategic alternatives appropriate to them, 

and their role in overall corporate strategy recommendations are 

formulated for each SBU in the form of a generic strategy or a directive 

depending on each approach. 

It is important to recognize that portfolio planning techniques are no 

solutions ta the problems encountered in strategic planning. Qn the 

contrary, they are useful conceptual constructs which can contribute 

insights into developing successful corporate direction.
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2. Control in strategic management 

Pioneer executives found in controlling an unavoidable element for any 

managing process, and thus this function has come to be analyzed from 

different points of view. With the current boom of strategical 

management, it has become more important as a critical element to 

control and to evaluate strategies. Strategical management emerges from 

the need to evaluate strategical planning that is in the process of 

being developed, by introducing an element of control factor. 

The word control has been considered as a cohesive process by some 

executives, thus creating a misunderstanding of the whole function. 

Control has been considered a hurdle hindering the accomplishment of 

processes in some enterprises. Within other enterprises, there is 

little or no control. The existing control has been abused, making 

the enterprise absolutely inoperative. Some enterprises are very strict 

in fulfilling operating control without acknowledging that failures 

exist in defining policies of control. There is the danger that control 

can be misunderstood as watchfulness, power, downright mistrust, without 
. 

sufficient tools to facilitate fulfilment. These enterprises disregard 

benefits of an adequate control system. 

Qn the other hand, modern definitions of control consider it ¢ 

continuous follow up and monitoring process of the organizational 

behaviour, can not be isolated from the planning function. The most 

refined methods of corporate 

  

trol can be explained by the accuracy oT



having every . planned organizational strategy under control. An 

effective control implies, therefore, a dynamic balance in the behaviour 

of the organization in response to its environment. The control 

function must keep stability among certain levels considered acceptable. 

To make this acceptance possible, flexible tools, capable of allowing 

planning and control of a greater number of economical and socral 

variables are required. This controlling function must constantly 

interact with the executives activity in such a way as to help them to 

reduce both uncertainty and risk within the organization. 

3. Strategic Management 

Strategic management allows executives to identify and evaluate their 

strategies. John Kottler says in his book, Factor of Leadership:" The 

growing forces, diversification, globalization, and technological 

development, have make business more and more complex every day. The 

establishment and implementation of sensible strategies to negotiate are 

not easy. Most of the time, the technology, the competence, the 

marketing, and the economical and political uncertainty make tne process 

of decision taking tremendously difficult.” 

The design of strategies should be considered a systematic mental action 

that helps to foresee future acts and their consequences. It is a 

mistake to try to define a strategy as “rational”, for we have to 

recognize that planning involves both judgments and techniques. This is 

  

a creative mental process that must be structured by all ind 
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groups involved in the planning, as well as the managerial process as a 

whole. 

Organizat 

  

¢ mould their corporate strategy systems in such a way @ 

adjust them to their expectations, organizational culture, and their 

    managerial process. do this, they use Stability Indicators as means 

  

plement, and evaluate their strategies. Having a system 

    control of strategic planning and evaluation by indicators, permits 

an organizational integral development, fram an internal and external 

point of view of the organization. Thus, problems which would normally 

be quite difficult to observe can be detected. 

A good Plan must be both concrete and specific, that is, its strategies, 

objectives, and policies mist be well defined. It must be based an 

facts and valid information, and be accepted by those whe will carry it 

out, as well as those whe will be affected by resultant change. & good 

plan must be flexible and easy to modify 1f unexpected facts show up or 

the assumptions have not been well thought out. On the other hand, at 

  

time of planning, it is necessary to establist standards and 

specifications on which the systems of monitoring and control are built 

into the Plan. This monitoring and control is obtained if the Stability 

Indicators have been both correctly identified and measured. 

It is important to grasp the planning and control cycle occurring in the 

organization. Fig.% allows us to observe this process in such a 

continuous way so that strategies objectives, policies and plans are 

  

modified in the light of new information. In this Tigure we can see how
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the planning formulation process is completed; its success or failure 

would be controlled by identifying and measuring the Stability 

Indicators. 

To implement the selected strategies, the executives involved must 

establish the action to be taken in the short term. The strategies must 

be formulated in terms of concrete tasks that are the subject to 

frequent monitoring and whose contributions to the organization can be 

measured in quantitative terms through Stability Indicators. To do 

this, it is necessary to identify the tasks required carry out the 

strategies, the sequence of necessary steps, and to define resources and 

responsibilities to carry out the tasks. As well, ai system of 

indicators is required events which allow for analysis, in an integrated 

and interrelated manner, both inside and outside the organization. For 

instance, a sales increase of 20% in one year could be satisfactory 

from the point of view of the organization, but if the business sector 

grew globally by 50 %, it means the company is losing ground. 

With this kind of planning systems, it is necessary to point out the 

potential dangers of each indicator. Without an integral evaluation 

° * 

  

system, most of the time, it may be impossible to perceive that 8 

the resources have been spent to obtain only 20% of the results. 

Planning is a process that needs a strong key executive participation, 

where strategies are defined at the top levels in an organization and 

the alternatives and analysis of these strategies are suggested at 

operational and managerial level.



The planning process is an important communication tool by means of 

which executives May communicate their personal beliefs on the 

  

organizations behaviour and tid, therefore, exchange valuable 

  

experiences and apprenticeship opportunities. The executive should 

  

the planning pr 

  

s either to produce organizational agreement or to 

adjust stability positioning. Planning requires the development of 2 

managerial team sharing values, philosophies, corporate priorities, and 

last but not least a deep understanding of the organization. Besides, 

such a team should have enough professional background and managerial 

competence to create and innovate so that the organization will be able 

to compete. 

It is important to keep in mind that an organizational context which 1s 

correctly designed requires that top level executives be sufficiently 

capable to understand and appreciate the production, marketing, etc, 

conditions which are faced by the SBU’s, as well as the competitive 

strategies they are trying to implement. When the executives design an 

     organizational context in the light of these considerations, they c 

anticipate the impact these variables would have in their SBU ¢ 

  

behaviour. @ follow up and monitoring of the Stability Ind 

defined for evaluation is required to implement the strategies. Even 

  

the most sophisticated strategies could be unsuccessful exec 

the corporation does not pay enough attention to definition and 

evaluation of these indicators.



C. INTERRELATION AND INTEGRATION OF THE APPROACHES 

The interrelation and integration of systemic, cybernetic, and 

strategical planning approaches is helpful in the identification of 

Stability Indicators which, finally, can offset organizational problems 

found internally and externally. They could also allow organizations to 

learn from their past experience. 

a. Integration of s 

  

emic and strategical planning approaches 

In relating the systemic approach to strategic planning, we can see how, 

in the past, organization had a more functional orientation with an 

emphasis on financing and market functions. Those approaches considered 

functional planning, in a centralized manner, in such a way that it was 

difficult to promote efficiency in the organization as @ whole. 

Functional planning, as the name suggest, requires only 4 knowledge of 

the area or function in which a study should concentrate. 

However functional planning has been strongly criticized for leaving out 

important determinants necessary for corporate success. As Porter said 

(1987): “Management theory had concentrated merely on the functions of 

business- e.g. production, finance, marketing, logistic. Each one has 

been pursued as a separate subject with its own concepts and 

methodologies. Yet there is no theory on how to integrate these 

factors. 
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It is here then, that the ¢ystemic approach plays a paramount role, for 

it helps both the planning and control processes to be considered 

globally as a whole. In functional planning, resource allocation is 

normally carried out on a project basis. It is relatively easy to 

evaluate a project in isolation, but it is quite difficult to assess the 

actual value contributed by a project to the organization as a whole. 

"In a world that is rapidly changing, organizations should become more 

adaptable and learn to manage change better. From a systems point of 

view, change is enormously complex and can come from inside or outside 

the boundaries of the organization. A major key to managing change is 

to make a proper problems and situations diagnosis, keeping in mind that 

the performance of the whole is not only the sum of the individual 

parts, but also a consequence of the relationship of performance among 

the parts. Those problems cannot be solved separately, since they are 

interdependent". (Huse, 1980). 

Now that many companies have merged to form corporations, emphasis is 

being placed on managing corporations as systems. Companies have 

installed planning systems to deal with their various units and their 

interrelations, but have continued to rely on Ber tavasice measurement 

and to reward systems. It is important to bear in mind that the 

performance of the whole corporation is more than just the sum of the 

performance of the various organizational units. This last concept is 

known as synergy. 

"Tt is necessary to join the company to caterers, customers, and 

BO



supplying executives. This interrelations demand important changes in 

the managerial infrastructure.” Hax (1989). It is thus critical to 

consider the behaviourial relationship among these units. 

In the business policy context, synergy is frequently described as the 

"242 = 5” effect. Some firms search for a posture in their products 

or their markets, bearing in mind the relationships among the various 

units, which produces, a greater corporate performance in total than the 

sum of the individual parts. 

b. Integration of cybernetic and strategical planning approaches 

Both cybernetic and strategic planning approaches are shown as being 

complementary which is worthwhile to outline in detail how Strategic 

Planning and the Viable System Model have obvious complementing points. 

Both, Cybernetic and the Viable System Model, help executives to 

understand the necessary requirements to ensure organizational stability 

by adapting to the changing environment through Indicators. Also, the 

development of the capacity needed by organizations to adapt and learn 

from themselves is a basic cornerstones of viability. Criteria for 

planning, either at corporate level or strategic business units level, 

is applied to organizations and strategic viable business 

units. 

The cybernetic approach, especially the VSM, allow for recognition ot 

feedback loops, which explain the constant search for strategies, 

objectives, and organizational goals by the members of the organization.



These feedback loops are essential in the strategic planning approach. 

The fact that organizational viability depends on a continuous shared 

understanding by the employees of strategies, objectives, and goals to 

be fulfilled, must not be overlooked. Feedback cycles are developed to 

adapt each changing situation and model the organization in such a way 

that it is understcod in its complete operation. Thus the structure is 

seen at different levels to be made up of tiny organizations making the 

problem resolve. 

c. Integration of systems and cybernetic approaches 

The compliment of these two approaches is a fact. Cybernetics is 

based on the systems approach and is related to the studying of complex 

systems, especially regarding communication, control and information 

flow within a system. 

The cybernetic approach has placed a special emphasis on feeding back 

loops within the system, particularly concerning self-regulation and 

self-organization of the system. The cybernetic approach is focused on 

strategies, objectives, and goals through feedback mechanisms with the 

organization considered as a system. It 1s important to keep in mind 

that feedback is a regulating action of the system under study. 

Feedback permits modification of pre-established patterns and behaviour 

whenever necessary, 1n order ta evaluate, in a different way, the same 

experience to be lived in the future. 

To unde 

  

tand an organizati 

 



  

approaches are very important. Considering the organizat 

self-contained systems, ystems, and processes, the concept of 

  

  organizational recursion allows to de on as made wp 

  

ribe the organizat 

  

eubo     of organization ms made of sub-systems and pro 

  

    other processes in = ntained manner. It 1s analogous to ian 

dolls or Chinese boxes. The analysis of the organizational structure is 

achieved by segregating its managerial complexity at the different 

recursion levels. 

 



CONCLUSION 

A synthesis 

  

ant 

  

tion of Systems, Cybernetic and Strategi 

  

Planning appro 

  

hes, allows for the development of a conceptual 

framework to carry out this scientific research. These approaches offer 

good possibilities of impraving understanding and learning of the 

reality of the organizations. 4 better comprenension of the 

Organization, internal or external, permits better adapting to the ever 

changing environment and at the same time to allowing for successtul 

future development. 

The Systems Approach gives an overview of the organization as a whole, 

and identifies the different systems, sub- systems and processes present 

in the organization. This clarifies the identification of the best 

Stability Indicators for planning and controlling the organizations. 

Cybernetics increases the capacity to interpret and analyze extremely 

complex situations. This method is used to diagnose organizational 

problems and create effective organizational design. The different 

essential indicators to measure efficiency, efficacy and effectiveness 

at the different recursion levels of the organization can be accurately 

defined. 

rategical planning approach, it 15 essential for the 

    

toa understand the need to develop new ways of designing or 

generating strategies as well as how to analyze and evaluate them by 

84



means of Stability Indicators. Having a Strategic Planning System 

controlled and evaluated through indicators permits the succeesful 

development of corporate frameworks. In this way, an efficient system, 

involving Strategic Planning and Management Strategy 1s obtained, in 

which the control function is critically important.



  

CHAPTER IIT 

STABILITY INDICATORS AS A TOOL FOR PLANNING AND CONTROL 

    of their measurements. 

chapter provides a methodology, to identify and measure Indicators, and 

  am interactive model to permit therr follow up and monitoring. 

To identify Indicators, the different approaches stu a before are     

    There is emphasis on the complementation integration of 

strategic planning approaches to gather the 

the methodology. 

  

Indicators measurement: valuing indicators is a mean te 

  

suggest the best way toe improve them. 

  

bach the values permit their adjustments whenever a stan 

has been poorly defined. 

  

A computer model as a upperting tool for the identification, 

  

~ rn o 3 a ” as o measurement and follow up the indica 

  

advantage: the development of an enormous capacity of analysis by mean 

in 

  

2 panoramic overview of 

  

    
lity, complexity and uncertaint 
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In the same way, data bases of all the different indicators enable them 

to be compared with measurements obtained from other enterprises 

belonging to the same sector or industry. That way, it is possible to 

determine the strategical positioning of the organization aside from the 

others. 

Both methodology and model furnish flexible methods that, once correctly 

used, permit measuring the dynamic of the organization, this way helping 

to define objectives, strategies and policies (of the organization) 

within a stable behaviour of Indicators according to prevailing 

conditions in that sector. It also helps to determine the most suitable 

way to reach these objectives, strategies and policies, the expected 

results for the following periods of time, and the necessary control 

mechanisms to secure success. 

 



A. METHODOLOGY 

The methodology provides a valuable help if the indicators mist be 

identified and measured. Fig.10 depicts the structural steps to be 

followed in applying the methodology. The different steps of the 

methodology are described in agreement to the numerals and sub-numerals 

  

in the chapter. These steps guarantee that the relevant identifie 

indicators (Indicator System) are those that are most applicable to real 

situations. 

In order to attain an efficient Indicator System, it is necessary t 

  

Look for the origin of problems in planning and control in the 

organization (A), create the best organizational conditions for the 

process to be operating all the time (B), structure correctly the 

organization under study (C), Identify and handle Stability Indicators 

(Di, Measure such Indicators (€), and handle efficiently the 

Implementation Process (F). 

Through a continuous feedback of the different steps in the metnodology, 

the best Indicators System is attained. If these steps are fot 

carefully followed, 1t would be difficult to identify, measure and 

implement the relevant indicators. keeping them in mind rma     

finally, to obtain a trustworthy Indicator System, whose successtul 

  

implanting would facilitate sharing experiences with those directly 

  

responsible for each indicator and the interrelations that indica 

have with another. 

oO a 

 



    
    

  

      

   
  

     

    

METHODOLOGY 

  

     
    

  

LOOK FOR THE ORIGIN 
OF PROBLEMS IN 

PLANNING AND CONTROL 

IN THE ORGANIZATION 

(A) 

CREATE THE BEST 

ORGANIZATIONAL CON, 

DITIONS FOR THE PRO. 

CESS TO BE OPERATING 

ALL THE TIME (B) 

    

    

     
   

   

  

    

    

    
   

  
STRUCTURE CORRECTS 

THE ORGANIZATION 

UNDER STUDY 

MEASURE IDENTIFY AND 

SUCH HANDLE STABILITY 

INDICATORS y INDICATORS 

(e) (D) 

     
   

    

     

  

  
HANDLE EFFICIENTLY 

THE IMPLEMENTATION 

PROCESS 

(F) 
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The steps are continuously intertwined and feedback the ones 

  

others, and all of them among themselves, as stated by the present 

figure. Although they are sequentially distributed, they + tld follow 

  

  

any given ord 

    

The permanent six steps must be ai continucus 

apprenticeship process for the executives, whose information, coming 

from the behaviour of each indicator, could lead either to 

organizational adjustments, or to re-define the indicator, the mease 

  

ring 

patterns, and the patterns of behaviour. Or, simply, to adjust 

methodology and model altogether. Here feedback is understood as the 

method executives have to control a situation and then, re-insert in it, 

the adjusted results from the previous behaviour. This is attained in 

accordance with filtering processes and amplified information at the 

different levels of recursion. 

As it was pointed out in Chapter I, Carbocol and Central Zone, mining 

project, will be used as pilot sample to illustrate the methodology. 

Steps A, B, and F, belonging to the outside triangle of the Tigure, will 

be explained next. These three steps are described exactly as they have 

been developed by Carbocol. 

  

Steps C, D, and E, belonging to the inside triangle, are described fi 

theoretically in relation with identification, measuring and handling oF 

indicators, which 1s simultaneously enriched by being applied to the 

Carboco] case. It 1s important, for the reader to become familiar with 

metho 

  

logy and model, and read, at the same time, the theory and its



applicability to the Carbocol case. 

a. Looking for the origin of problems in planning and control in 

Carbocol 

In order to preserve the national interests, and to inform those that 

have invested not only in Carbocol but also in its diversity of coal 

projects, the administration had made efforts to plan and control the 

performance of the company. Among other efforts, it is worth mentioning 

strategies, objectives, goals, and organizational policies development. 

Nevertheless, the company has been facing, so far, difficulties with 

planning and control systems and the identification of indicators. 

Perhaps in the morrow they will be no longer relevant to Carbocol = 

context. 

In this stage of the methodology, our intention is to perform a 

diagnosis of Carbocol s internal possible causes that make up planning 

and control, and the identification and measurement of Stability 

Indicators and its use as a planning and control tools such a nerd tast. 

The success of the methodology is partly based on a permanent diagnosis 

of the emergence of these problems and to find their causes. The 

present diagnosis was accomplished using the survey dealt within 

Appendix B. The survey includes several questions related to the system 

or planning process and the plan effectiveness; they permit to find the 

cause of planning and control problems. The relevant questions 
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selected out of the survey to suit the executive who is being 

  

interviewed. The help of Carbocol’s executives made the 

possible. 

Some of the difficulties that were detected are explained next: 

- Commitment with Strategic Planning 

The planning process must be an integral participation of all the 

members in the organization. Therefore, a unanimous agreement of every 

body - not only a few- is required. This process must be sufficiently 

receptive to the whole staff; the most important thing must be the 

promotion of self-control, self- motivation, and self-organization. 

- Integration of Planning and Control functions 

Planning and control are functions grasp separately in the enterprise. 

The managerial cycle should try to integrate the functions of planning, 

evecution and control. At the time of designing the Plan, there are no 

concrete measuring indicators to allow accomplishing goals, and 

objectives strategically formulated, therefore, it could not be 

guaranteed to fulfil what had been planned. This requires a control 

function to follow up the established plan, adjust and correct standards 

if it is necessary. 

- Planning targets based on achievements 

Long term planning does not work under changing external conditions and 

intense competitive activities 1n companies such as Carbocol. The 

present planning system is focused in the short term, and this d not 

  

a cS)



allow predicting Carbocol’s possibilities for the next five years. 

There is not even a Colombian Energy Sector Plan for the medium term. 

  

Now, concerning resources, the enterpri allots them by objectives and 

not by results. If assumptions for each scenario or the environment 

  

change, some of these obje 

  

tives will be no longer relevant. 

- Weakness in plan structuring 

Carbocol planning cycle tries to integrate to the planning process, a 

strategic, operative, and individual plans. However, the mixture of 

different levels of planning creates a collection of activities which, 

sometimes do not seem to be a part of the same integral sequence. 

- Weakness in the planning process. 

The planning process for the last few years has been quite centralized 

by the Planning Office, who produced the final document entitled 

"Strategic Plan" for each year. In other words, the planning process 

has been so mechanical that methodology is perceived as something static 

limited to designing and processing of filling-forms. 

  

Strategies, objectives, and policies are suggested by the President & 

the Company and approved by the Board of Directors. Nevertheless, the 

   
other areas do not feel they have had enough participation in its 

design, therefore, as this plan has been imposed by becomes difficult to 

implement. The methodology implanting process 15 also considered an 

up-down process without down-up feedback. This makes the employees 

 



feel they are not participating in the whole pro 

  

innovation and creativity is, thus, hindered. 

- How to measure the plan 

Follow up and control of the Strategic Plan does not permit an integral 

    

  

evaluation of the enterprise to know 1 positioning, when desired, and 

help to determine ite general objectives in time. The plan evaluations 

are focused towards employees performance rather than the enterprise as 

it should be. 

The way of measuring Carbocol’s Plans has had problems not so much 

related to the value of real goals but to its planning horizon. Goals 

  

are created be accomplished within a certain length of time, 

disregarding the fact that, at any time today or this week, any of these 

goals could change the results of any event enormously; such changes are 

bound to affect the achievement of the goal in time. 

= Lack of internal and external coordination, participation, and 

communication 

Methodology should be reestablished as a consequence of a tack ‘of 

coordination, integration and communication among the different areas of 

the company. The problem with an organization, as Carbocol, is that 

information does not usually flow across organizational areas very 

easily. Part of the problem is trying to determine and understand what 

information should flow between functional groups. In response to this 

communicati 

  

mn problem, committees integrated by a number of different 

areas where established throughout the company, but unfortunately they



have not been working as successfully as they were expected to. It wn 

important to improve the functioning of these committees. 

- Management Information System 

Although. lately, efforts have been made 

  

design a Management 

Information System (MIS). There is no management information system as 

such, but a set of independent systems not integrated as it 

  

and without a sense of oneness. There 1s mo area, with corpora 

  

vision, to handle data bases te integrate, for example, the production 

and commercial areas 

  

- Carbocol s image in international markets 

Given the present relationship between Carbocol and Intercor, and the 

  

existence of an "Gperator" (something rarely seen in the 

environment), Carbocol hae not impressed direct image in the 

International Market. The entity can not be classified as supplier, 

intermediator, or distributor of the product. 

b. Creating conditions for effectively solving the problem of planning 

and control in Carbocol 

From the previous diagnosis, the need to create an effective pianning 

  

process, to pe inserted in the company, emerges. At the time 

formulating the plan, the indicators to be attained must be definec 

    

then, they should be followed-up. A continuous comparing of the 

  

world" and the “abstract model", 1s essential to identify and 49) 
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indicators if organizational development must be reached and performance 

adjusted. To make this possible, a participating methodol    

required. The employees general consensus may be helpful, dowotless, 

to creat better future for Carbocol. This consensus is achieved 

  

through permanent meetings to evaluate the enterprise. The evaluation 

must be based on Stability Indicators, since they generate a continuous 

debating to re-establish, follow them up or, if 1¢ 15 necessary, define 

some new ones. 

  

To adjust the “Indi 

  

ators system” the “real world”, both executives 

and employees at Carbocol have been involved in the research work so as 

  

to guarantee the identified indicators as the best refiection of the 

company each one has. A successtul indicator system on the cooperation 

of the executives involved and their understanding of the organization. 

This is how they participate in observations, interviews and continuous 

debates that help them reach this optimal Indicat 

  

rs System. 

1. Observations and documents readings 

No written documentation 1s one of the peculiarities Carbocol and     

scarce information is not trustworthy since it 

  

¢ spread all over the 

areas of the organization. This is why gathering data has been 

  

important, some through plain observation and still some others throw 

    

ructured interviews to make information gathering efficien 

    

information and its constant feedback of executives and 

employs interviewed 1s ntial.    



To develop the present researc 

  

the most important facts have 

  

collected concerning busin environment,     atega objectives, 

  

policies, goals, tCarbocol and Central Zone). 

    

Carto 

  

contain a broad perspective of 

  

the 

  

pany and vecides, they include a first hand knowledge of its 

performance. 

2. Interviews 

Chatting with 

  

rbocol s executives and employees were the primary 

source of information to determine indicators. The technique of 

structured interview through surveys was also used. Various kinds of 

surveys were designed some of which are shown in Appendices B and C. B 

is used to perform a general analysis of planning and control 

  

and € to identify the best indicators. 

To carry through and then analyze the interviews demands an enormous 

amount of time, therefore, they should be prepared a long time before. 

The individual conversations help the different groups to accept the 

research. This has been a continuous process due to personnel 

alternations. For the purpose of individual conversations, and with the 

help of Story Board software, some conferences, with the help of the 

computer, were carried out. Besides, an instantaneous feedback of 

  

personnel inquiries underlined the importance of the re 

  

the trustworthiness of the Indicator System, there w 

 



a first conversation with the then President of Carbocol, who besides 

backing up the re 

  

rch identified Central Zone as a pilot project for 

the designing, validation, and evaluation of the methodology. 

A preliminary list of executives to be interviewed was prepared. 

Executives from Central Zone and the areas principally connected to the    

planning and trol functions were selected. A tremendous effort was 

  

made to solve any question by asking them directly from top management 

during the following conversations or relevant reports. 

During the second set of conversations at Central Cerrejon Zone project 

mine, there was a forum with the director of the project as chairman. 

All the employees were able to debate pros and cons of the project. It 

  

was deemed oO work in group since it increases creativity and 

effectiveness in the implementation process. 

3. Indicators Identification and Discussion 

The process of identifying and 4.scuesing indicators took most of the 

  

time allowed to the con sation. ‘he most valid information, witne 
  

bias or interferences was obtain through structure interviews !Appendis 

C). All the issues were constantly debated to attain a continuous 

feedback for the process of collecting and adjusting the information. 

The difficulties arisen in a specifi 

  

interview were used as experien 

  

for the other ones. The information gathered was used to define the 

  

wn teps of methodology and model in order to structure od 

organization--, identify, measure and wield the indicators corresponding 

2 D



to numerals C, D, and E of the methodology. 

The group's initial efforts were concentrated in getting to a consensus 

in what con = the key Stability Indic 

  

tors. These indicators are the 

  

enterprise < most valuable end product. There are hundreds or thousands 

  
of possible indicators but just a few of key indicators for any given 

group. 

Firstly, there was a wor- te identify the Stability Indicators 

  

with actualized information concerning defined strategies and objectives 

for each process and evaluation. The relevant development and the 

communication of strategies, objectives, and policies of the enterprise 

and the Central Zone project together with translating the resulting 

  
logistic commitment into finan 

  

ng, production, marketing, and other 

equally significative indicators were essential prerequisites to 

2 

  

an the best Stapility Indicators. 

Secondly, the group examines strategies and abjectives to find a clear 

articulation regarding tactics and competitive strategies at each and 

every organizational levels. Then, the defined indicators for 

  

budgeting, financing, production, marketing, and commercialization, an 

in general every indicator belonging to the control system, were taken 

as suitable one 

  

. Consensus decision taking was used to help the group 

hit a general agreement regarding the Stability Indicators. 

Thirdly, The group identified the Stability Indicators the same way 

    

they are defined by area, The tant performance of     

o o



organization as a whole could be evaluated through Stability Indicators 

im accordance with efficiency, efficacy and effectiveness critert 

  

Besides the criteria helps to analyze the ainterrelationships of 

indicators with internal and external impact of the organization. 

An indicator s permanent feedback is paramount to adj 

  

st them to the 

real situation “any maladjustment or mismatch between the “real world” 

model and the “abstract world” modet tating pl 

  

stiggest the 

possibility of betterment. While these improvements are directly 

  

of a problem situation, they can contribute in the 

creations of necessary conditions to solve problems effectively ". 

Espejo (1986). This improving method contributes essentially to handle 

efficiently the solving process. 

c. Structuring the organization under study 

To better understand and structure Carbocol as the organization under 

study, some well defined steps, sequentially related, are followed in    

Fig.1l. These steps are grouped in three principal ph 

  

organizational and operational modelling, and Strategic Plan. 4 cor 

  

structuring of the organization could just not be thought of witho 

  

these three modelling items. 

  

The study of the organizational structure 1s easy to understand once 

different approaches, dealt with in the last chapter, are integrated and 

complemented because they provide an     organizational and 
  

 



LL 
“Bry 

 
 

 
 

 
 

 
 

  
  

  

 
 

  
 
 

 
 

S
S
3
9
0
U
d
 

JO 
N
O
I
L
I
N
I
S
3
0
 

  

 
 

 
 

  
 
 

   
 

  
 
 

  
  

 
 

 
 

SLINN 
S
S
3
N
I
S
N
G
 
 
 

I
I
S
F
L
V
Y
L
S
 

‘ 

  

  
 
 

 
 

NOILVZINVONO 
3HL 

9 
4O 

SISAIWNV 
TWNYSLNI| 

| 
i 

sito 
SNOILIINOD 

| 
7 |V¥ 

3 
Ja 

s
i
t
t
 

TWLN3WNOYIANS 
W 

olay 

OW 
Tea 

F
a
y
 
| 

AYLSNONI 
|AON]| 

¢ 
N
o
v
 

3 

NW1d 
|OI93LVYLS 

$13A31 
NOISUND3Y 

LN3Y34510 
ONITI300W 

ONIT73G0N | 
TWNOLLVY3dO 

ALILN3GI 
W31SAS 

Vv 
SV 

TWNOILVZINVONO 
- 

y
o
u
N
D
e
o
 

NOLLVZINVOO 
3HL 

  
  

 
 

  
  

 
 

ONIT1300W 
VNOILVZINVONO 

AGNLS 
Y30NN 

NOILVZINVOYO 
3HL 

ONINNLONYLS 

101



operational modelling, and a better Strategic Plan design. The 

selection of wrongly defined indicators is, doubtless, the consequence 

of an organization poorly structured. 

The way the enterprise is operating could be verified through diagnoses 

or an organizational design. If there is a well defined Strategic plan 

and clear and rational proceedings and structuring, the stability 

indicators to be identified will have to be the most appropriate ones. 

It is paramount to find the best way to structure and organize the 

enterprise in order to achieve the desired flexibility to uncover the 

basic activities that should be measured. Therefore, the application of 

different aids furnished by the systemic, cybernetic and strategic 

planning approaches are so necessary. 

The systemic approach provides an integral view of the organization 

under study. The cybernetic approach helps to understand the 

relationship among the different managerial levels of the business 

units. In particular, by permitting the necessary adjustments, the 

Viable System Model helps to diagnose the organization. To do so, it is 

essential to observe which way each sub-system belonging to each 

“recursion” level fits into the parent ‘subsystem which it is 

interrelated with. 

  

Strategic Planning emerges from an organization definition 

strategies, objectives and policies and allows them to be evaluated in 

accordance with their results. The more knowledge is obtained from the



organization, the environment, and the relevant information, the better 

the plans to be proposed and, consequently, the identification of the 

necessary Indicators for evaluating such plans would be also easier. 

Then measuring each indicator should be a little bit more in accordance 

with reality, and contain adjusting mechanisms. 

@ detailed description of the different steps to be followed in these 

two phases comes next (it is noteworthy to emphasize on the observance 

of how each one of the steps, in the previously defined approaches, 1s 

complemented). 

la. Organizational modelling 

To advance in the identification and measuring of indicators, this 

organizational modelling should be obtained as the final output of 4 

well established Strategic Plan. The following steps should be 

carefully followed: Step 1, where the organization is described as 4 

system. Step 2, in which a definition of the identity or organizational 

mission that uses systemic and strategic planning approaches 25 given. 

Step 3, where strategic business units or primary tasks are identified. 

This identification requires the Systemic Approach, the viable sys 

  

model, within the Cybernetic approach, and the Strategical Planning. 

a) The organization as a system 

The concept of organization as an integrated system is essential in 

developing the ability to find innovative -superior courses of



action-and policies. The systemic approach plays an important role that 

expedites an analysis of the organization. 

    Systems are underst a= a group elements dynamically related in 

time according to coherent patterns. It is important to consider within 

this concept: the parts, that is, an unlimited variety of components of 

the system; 

  

the relationships, the core mechanism that keeps the system wn 

together and operating as a whole; and the patterns, the observer s 

purpose as part of the system. 

Generally organizations are perceived in a rather different way 

depending on the point of view of the onlookers or observers. It is 

important to remember that the whole idea originates in an 

organizational diagnosis within an emphasis on describing the: 

organization as it really is and not as it should be. 

  

Observer, observed phenomenon, and the process of observation i lf, 

make up a wholeness that could be separated into different elements. 

This fact has had great implications in a better organizational 

understanding. According to Espejo (1986), studying the organization is 

to consider it as a system where special attention should be paid to the 

transformation, taking place within the actors, clients and owners. 

These components are related as: 

-Transformation: What input information is transformed into what ow 

  

information?



“Actors: Who is going to carry out now or then the activities of su 

  

system? 

  

-Customers: Who are or would be, either beneficiaries or victims o 

  

system?. 

    -Owners: Wh: 

  

trois or would get to 

b) Mission or organizational identity 

Once the system under study has been wholly identified, the definition 

  

of the organizational mission is not so easy. To facilitate an 

elaboration and revision of mission, the mame of the organization 
/ 

should, fir 

  

of all, be analyzed and then, a list of products or 

services offered plus a list of the different clients for either 

  

products or services should be made. In the same way, it is relevant 

identify the need these products or services together with the coverag 

  

would be fulfilling for the clients. 

  

Mission is defined as the mogus vivendi or existing n 

  

organization. It is important to marke clear, in the mission, what 

    

organization is looking for, in other words what its scope of action 

and, at the same time, to identify what should be made feasible or 

viable. " The organizational effectiveness depends on its apilaty te 

  

make its organizational identity viable " Espejo 1989). A 

defined organizational identity creates problems when determining the 

criterion in defining the organizational effectiveness. 

 



c) Strategic Business Units 

    of the organization under study together with 1 

mission. 

The St 

  

egic Business Units (SBU's) as stated by Strategic Flanning 

Methodology or Primary Tass according to Espejo are those in charge of 

implementing the necessary activities for the organization to have its 

own identity and at the same time fulfil its mission. Most of the time, 

it is necessary to segment the corporation in SBUs, at different levels 

oF recursion, to reach strategies, objectives and policies at corporate 

level. 

A Strategic Business Unit is defined as the “natural” and "homogenous" 

business of an organization. The executive ought to determine 

strategies for each SBU s and analyze its objectives independently fram 

the other ones. 

Espejo recognizes the SBUs as the primary tasks of an organization. 

Similarly, the VSM deals with the organizational units bearing in mind 

the same idea but, we define a SBU as that unit helping to implement the 

  
implicit tasks in the organization identity, in other words, BUs are 

those units that could survive by themselves because they are directly 

or indirectly responsible of producing what the enterprise wants to make 

viable. In other words, they could be either products or martet 

 



services organizational viability depends on. 

The SBU’s are obviously determined in relation to the market where 

different b 

  

compete or products sold. They agree with their 

behavic     Or pri iaracteristics and depend on how they are produced, 

distributed or fin d. 

  

For the sake of strategic business planning purposes, the establishment 

of appropriate boundaries, for the different SBUs, is important from a 

strategical point of view and in accordance with production parameters. 

  

The theoretical and practical fabrication of such boundaries is, 

nevertheless, indispensable in mating portfolio planning methods 

suitable for corporate strategic planning. 

-Hax & Majluf (1982) suggest that SBU’s could represent collections of 

products and markets, in which a well- defined group of competitors 

  

serving simultaneously a homogeneous group of clients. It is alse 

suggested that SBU’s could be composed of a close product substitutes 

impacted by changes in quality and style and affected by price 

fluctuation. 

The outlining of a SBU is principally based on conditions determined by 

external markets (group of clients and their needs) instead of internal 

factors such as production costs as stated by manufacturing or technical 

common facilities (common praducts/ processing technologies). Although 

there is a number of possible and available strategies for each SBU, the 

3 > 0 ” trategy is more than the sum of the strategies of ea SBu. 

 



The definition of a SBU s could be based not only on 

  

patterns and prediction of price and c 3 an a a a o mtinuity but 

  

   -the competitors. A lot has been 

  

written on the problem arising at the moment of defining the SBU 

  

importance of making it autonomous. Some articles are inconsistent 

quite contradictory when they talt ‘of correct business segmentation. 

Different authors provide different definitions out of which 

  

following could be selected: group of clients, function of clien 

  

characteristics of the produ viability of conditions, in case the 

  

enterprise separates from the parent corporation, etc. Therefore it is 

worthwhile to clarify certain issues when defining a strategic business 

units 

-Competitors- It is interesting to analyze the business competitors 

since they are directly related to the substitutability of their offer. 

The identification of relevant competitors, could be considered a 

difficult task from a strategical point of view. According to Y. Win 

  

and Mahajan (1981) "Supply substitutability occurs when a firm 

  

engaged in the production of one good could shift its operations quickly 

   
and inexpensively to produce another. In this way a firm could 

effectively be in various martets at the same time. Even if, at a given 

moment, it could be only selling in either, one market, or a few, The 

  

ability to increase profits is what makes the firm suitable for other 

markets", 

    of a group of 
Distribution Channels- According to the behavic



customers, isolated dissimilar distribution channels are sufficient to 

discriminate distinctive strategic units, from the product/market point 

of view. "Even when the same products are similarly used by the same 

  

it may be advisable to distinguish between two 

or more markets on the basis of the distribution methods used." B. Catry 

and M. Chevalier (1979). 

  

Geographical identification of competitors requires in fact, mot only 

the area 

  

s where a product is currently sold, but also the minimal 

transportation costs should be included in them. 

-Operational Autonomy- Halls (1978) suggests that SBU's should be 

defined according to the degree of freedom granted, operating managers 

for the management of such functional activities such a w 

manufacturing/engineering, marketing, and distribution. 

-Internal Financing Activities- Day, (1975): "No more than a sixty 

percent of the expenses of a SBL! should go to the cost shared with the 

other Strategic Units, and no more than sixty percent of the revenues 

(returns) from the sales, to the vertical integration (downstream) with 

the other subsidiaries". 

Abell and Hammond (1979) give a good example on how to define, from 

practical point of view, a Strategical Business Units. 

“The important factors to be considered are: 

  

(a) Each business unit should have the same trade characteristics of the 

nature of the products such as growth and competitive positioning.



(b) The executives mist have agreed unanimously on the definition for 

each unit. 

(c) There should be information and data readily available for each 

  defined Busir 

  

1b. Carbocols: Practical case 

a) The organization as a system 

Carbocol is described as a system, focusing especially on the Central 

Cerrejon as the sub-system chosen as pilot sample. In this description, 

the kind of exploitation contract signed with the operator is paramount 

since it limits Carbocol’s participation in planning and controlling the 

project. 

Transformation, actors, clients and owners must be considered in this 

step. 

-Transformation: 

It is important to consider the transformation that coal has (Central 

Zone, coal project pilot model), from its natural boundaries until being 

transferred to the end user. 

-Actors: 

  

The production and transportation operators as well as Carboc 

    

salesmen are in charge of loading transporting, and       



the coal. 

The production operator used to be Pinsky, the end transportation 

    operator, chez Polo and the shipping operator, Intercor for the pilot 

model. Nevertheless, some workers from Carbocol indirectly support the 

activities related to production, transportation and sales. 

-Customers: 

Consumers would be beneficiaries, that is the internal or international 

  

community also benefits by developing the region and the 

small miners entrepreneurs. It would be interesting to analyze 

competitors since they are directly related to offers substitutability. 

-Owners: 

Central Cerrejon, the Cerrejon community, Carbocol’s management, and it a 

investors are the owners in charge of controlling the system. The 

government is considered merely a policy orienting entity. 

b) Mission or Organizational Identity 

  

Once the System and Subsystems, on which this pilot study is 

has been defined, the next step is to elucidate the mission. Carbocol, 

aS a company, has the responsibility to oversee the exploration, 

exploitation, transformation, and commercializaticn of the abundant 

Colombian coal reserves. 

Its mission is as Follows:" Carbocol was created to quide 

li



industrialization and commercialization of the Colombian coal sector. 

This was done in order to increase the competitive capacity of the 

market both internally and externally, as well as to obtain an adequate 

financial and social profitability of the exploitation by means of a 

management agreeing with the State's policies.” 

Carbocol was assembled, at the beginning, as a classic functional 

organization with production, marketing, commercialization and Financing 

areas. According to the phase in which a specific coal project evolved 

(exploration, preparation and exploitation), some of the areas may have 

been, at certain moment, more relevant than the others. For instance, 

due to the uncertainty in the acquisition of investment resources for 

as well as loans the exploration and preparation phase interest, and     

  

tment returns, 

  

$ executives has 

  

spent a 

  ooking for financial 

  

For this reason the financial 

   
was.     important in the initial stages of North 

    

relationships between Carbocol and 

  

and resources spent in different regional 

  

improve the community well-being. 

  

In the exp 

  

citation      e, marketing 15 very important. 

commercialize own coal and      

supported ty an international network of     

   



These functional iss 

  

are what mabe it difficult to pin-point 

    

way to structure the 

  

mpany, production oriented, marbet oriented, 

  

regional & miner development oriented. Currently, Carbocol is a mixture 

of these three 

  

c) Definition of the Strategic Business Units 

Definition of Business Units in Carbocol must consider the way producers 

and clients are organized. Nevertheless, Carbocol has identified only 

aS basic tasks the commercial and the socio-economic ones. These two 

  

tivities have been considered responsible for the enterprise s image. 

The basic task of production has not been so far considered an activity 

pertaining to the company. It seems to be a subd-prody of th 

  

i 

commercial basic task. Notwithstanding, the commercial, soci 

  

economic, and production primary tasks are economically independent 

activities seeking for managerial autonomy. 

wo ° far Carbocol has kept a double role in relation with 

commercialization and miners fostering. As any other private company, 

  

Carbocol has been forced to strive towards reducing risks and 

uncertainties associated with low prices and large- capricious 

fluctuations of supply and demand of coal. To do this, it posse 

  

commercial orientation that is "business" structure with operators and 

   customers. On the other hand, being Carboecol a soci conomic 

organization, it 1s oriented to foster coal projects.



"From the beginning, the company has enjoyed an accelerated growth by 

developing an organization whi 

  

must perform a double role which has 

been assigned to it: 

-A governmental entity in charge of the fomentation, exploitation and 

control of the coal 

  

as well as to coordinate exports. 

-A mining and marketing company investing directly in 

  

The contracting system for exploiting the 

  

al mining projects 

encompasses a of possibilities 

  

including service contracts, 

  

contracts of association, production sharing agreements, technological 

compensation, joint ventures and several other arrangements."(Carbocol, 

Annual Report January/B5 ). 

As the industry must reach full potential, the existen 

  

contribution, for management to improve efficiency, is required, 

particulary in the way it wields royalties, charges, taxes, etc 

  

becavse they required wider 

  

conomic needs without hindering the 

development of the industry. 

Carbocol must be studied as an enterprise leading the coal tor if 

    

production is to be considered a SBU, as it is in charge of allocatin 

  

resources and leading both the private and state miners. Carbecol tas 

  

foathold in the International markets. Colombia has set 

  

for as an essential objective, attaining the technical 

development of coal mining in the economic and social fields. 

Therefore, Carbocel’s first duty is commercialize the coal resource    



derived not only from its own mines but also from other state-owned 

  

ventures. 

  

The function of smmercializing a coal deposit     quite different 

  

selling coal to final consumers. As the deposit belongs to the state 

and its commer lization affects the country’s     

and politically, it must be included in the production busin . ss unit. 

  

Carbocol should not merely enclose itself into selling the coal, 

also making good deals with the mines operators so that, by establishing 

a better contracting method, whether for exploration, preparation, and 

exploitation of mines, it could mate excellent profits. 

According to the above item, we can deduce that Carbecol’s biggest   

problem at present is selling its own coal produced by third companies. 

Such a situation creates some confusion among the international buye   

  

in what concerns the "control" function the enterprise may exert on 

production and consequently on the availability of deliveries. So the 

continuity between the activities of production and commercialization 1 

  

under question since, as it was mentioned before, 

commercializes its own coal and that from other mines. 

The above issues make it paramount to identify three basic Primary Tasts 

  

Production, Commercial, and Particular and Small Miners 

  

Sponsoring. These three primary tasks must work under a group st 

Fig.12, in order for them to be coordinated by Carbocol at corporate 

level, This makes the enterprise ent and    



INTEGRATION OF PRIMARY TASKS IN CARBOCOL 
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because it optimizes investments and minimizes production cost and 

maximizes fulfilments since, in this way, it gets the best prices for 

coal. 

Managing the supporting activities in Carbocol have to be implemented in 

accordance with the needs of the three basic primary activities of the 

company. 

1) Production Primary Task (SBU) 

Although it is not formally considered a Primary Task, production is a 

Unit oriented towards exploration, preparation and exploitation of 

mining project business because it tries to obtain the best mines 

operators contracting at minimal production costs for the aforementioned 

  

phases of each coal project. 

A new active positioning regarding negotiation of new deposits 15 

required, for this reason, a unified managerial capacity related to this 

task becomes necessary. Ignorance of this primary task could mean that 

production, as a business area, should be carried out in the short term. 

The present image, Carbocol has, suggests it worthwhile considering this 

task independently from the Commercial Primary Task. 

The relationships among Carbocol (Corporation } and the different coal 

projects depend on the type of contract that has been signed with the 

coal operator for each mine. The Government has granted Carbocol the 

capability to sign contracts with private investors, either Colombian or



foreigners, for. the coal exploitation and production. These contracts 

are analyzed in order to find the best alternative for the 

  

wintry, in 

terms of social and © profitability. Such contracts are awarded     

through 

  

» though it is possible to contract 

directly if 

  

Even though Carbecol co-owns the mines, in terms of contra it does 

  

pot hald any operational authority. The operational or implementation 

tasks are performed by the cperators of the different coal mines 

according to the definition of Primary Task or Business Unit. 

Carbocol’s participation is merely that of an “Interventionist” of both 

the mine operators and producers at corporate level where it 

participates in the formulation of policies. Besides, there are 

contracts that enable the operator to produce and sell the mineral 

  

directly, as it is the situation of the Drummond project. 

the previous reflections, Carbocol can neither be classified as 

producer- seller, the situation of the manufacturing organizations, nor 

distributor or intermediary. 

A reduction in production costs, plus an optimal exploitation of the 

  

best producing mines, are some of the principal goals of the or 

primary task. To make optimal mines exploitation a reality, Carboco! 

should be all the time linked directly with both the mines operators and 

preducers as potential customers for coal exporting. It fs also 

necessary to operate within a directrix-framewort of Carbocol’s 

re-established policies for the miners operators. The whole thing is 

0D 

  

basic to give discretion to control. 

wo



Considering a long term market, it 2 

  

    

   
obvious that ability depends on reducing 

  

bring production 

  

rorise ic should absorb a      rpora 

great amount of 

  

rational details that guarantee production monitor:    

  

2) Commercial primary Task (SBU) 

The commercial activity is 

  

nsidered one of the principal businesses of 

rbocol. Present]     receives the coal produced directly from 

the different coal project 

  

and commercializes it. That is why the 
  

  

state of es should be stantly identified to help determine     

stratification of the martet Carbocol is competing in. 

    Having sales agents is a comp ve advantage regarding other 

  

exporting companies, since rot every one has this kind agents 

actively working in other parts of the world. 

The function of this business unit gives the Colombian coal mot orl, a> 

  

optimal positioning in the but also establishes the 

  

as a new and reliable 

  

it profitable by minimizing 

        

        

maximizing and a strong posit 

ina highl mpetitive world market. Th mercial ¢ 

must Fi of all ensure that coal » according       

    s requiremer ly available at the best of 

   



prices. 

  

As a primary task (SBU), it should be supported by the technica 

  

financial. pro n functions the legal ck up included.     

3) Particular and small miners sponsoring 

    

The mission of this primary task is to design, prepare and follow 

up coal industry supporting programs to improve mining operation of 

thirds and develop a coal domestic market. The main objective of this 

  

business unit is the technological, economic, and social development 

coal mining, from the identification of coal reserves to the final use 

of the product. 

Carboco!l sponsors programs to improve 

  

of the regions by supporting the sn    miners produ coal for the internal 

industrial and electrical consumption. So, directly as well a 

    

indirectl;, Carbocol is net only generating new jobs, thus fighting 

  

unemployment, but also supporting the national economy. The 

  

resources, allocated to this primary tast, particular and 

    sponsoring, have a dir 

    

constitute real costs, in part covered by the National 

   As’ with the commercial primary activity, the above mention 

  

demands chn erial, and legal support. 

  

man 

   



2a.Operational modelling 

The operational modelling 

  

be the output of rationalizing 

differ %    at the distinct levels of recu 

  

ion. 

Operational modelling should also consider the folls 

    

Number one   
tudies recursion in the organization, 

different levels compri uw 

  

analyzes and designs the best regulating 

    mechanisms and the correct 

  

on and autonomy. The 

   le System     in attaining this step. Step 2 

provides the guidelines to define adequate processes for each of the 

Subsystems; Modelling expedites identification and measurements of 

Stability Indicators. 

a) Modelling different recursion levels 

The Viable System Model contributes substantially 

  

determine the 

autonomy of each SBU, defines the interdependence present and identifies 

the different levels of recursion, either at corporate level or within 

the boundaries of each SBU. 

Segregation of complexity, in general terms, implies 

  

structural levels. As a result, visualizing the distinctive managerial 

function in each of the various levels of recursion is very important. 

This way, the existence of complex internal or external relationshi 

  

that must be identified in the SBLls, could be easily interred. 

 



From an external point of view, each SBU at structural level, could be 

observed to be in constant interaction with 1ts own complex environment 

that, in turn, is connected with the appropriate environment of a higher 

level of 

  

e, the ironment of th       enterprise m 

contain all ant environmen     that belong to every SBU. 

    of view, analysis and design of regulating 

tion 

  

mechanisms permit a better monitoring and a more expedite communic 

at each and every level of recursion, The Viable System Model furnishes 

chanisms 

  

the regulating 

  

detect operating bilities in 

implementation. coordination, control, intelligence, and policy 

functions either at corporate, SBU, or at the different levels of 

recursion. 

To produce an effective organizational structuring, it is paramount to 

differentiate the primary tasks from the supporting ones. The SBU = or 

primary tasks are described in the organizational design, as 4 

functioning part of the enterprise; the supporting ones anly show the 

end results of primary tasks (accounting, personnel, etc). Accounting, 

for instance, could be only shown as primary task if services provided 

are described in the boundaries of accountancy. 

  

Once the difference (between the two binds tasks) has 

  

established, discretion and autonomy, basic characteristi of a viable 

    

should be studied. "At any particular structural 

    to manage a well defined policy ( a higher 

  

  



structural level), autonomy is related to the power to formulate and 

manage a policy" (Espejo, May 1984). 

  

that modelling, the different levels of recur ° 

provides an overview of the decentralized organization, at different 

SBU°s in the The Viable System Model, shown in 

      

Based on the previous cancept, the whole organization could be 

considered a self-contained set of sub-systems made wp of their own 

  

processes in accordance with each on level. In other words, a 

process is made of resources, transformation and products (Fig.12). 

To expedite evaluatic 

  

the organization should be analyzed 35 2 

compound system of interrelated processes. Each process is considered 

to be a black box (Fig.14). The “black box” concept plays a fundamental 

role in Espejo’s work (1984b). The basis of a correct “black bor" 

analysis helps to attain a perfect balance between information and 

communication. To investigate a black box orderly, it should be 

  

established, first of all, the set of inputs to be used 

outputs that are to be observed. Espejo considers “blact bowes” the 

  

only way to experiment and understand the great 

  

1 situations included.     surrounding world, organiz 

(1984), 
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The identification of processes is carried out, within the organization, 

either at corporate level or within the boundaries of each SBU’s. Each 

process transforms the different organizational resources into products. 

Identification and analysis of the different processes comprised by the 

organization is priority number one and comes before identification and 

measurement of indicators. Indicators participating in each process 

could be measured only when income resources, output products and 

transformation occurring at diverse organizational processes have been 

quantified. An isolated performance of the different organizational 

processes could not be thought of, without a constant interaction. 

Sometimes this interaction could adopt cyclic characteristics. A cycle 

is made up of functions that, in due time, become an important task for 

the performance of a process or integrated group of processes. A key 

determiner of cycles is the observance of the net-effect coming from 

systems, sub-systems, and processes. It should not be forgotten that 

interaction is accomplished by means of an accurate and timely 

information. 

2b. Carbocol: Practical Case 

a) Modelling the diff 

  

nt Recursion L    

Fig.15 shows the graph of structural recursion outlining the necessary 

levels to carry out Carbocol’s policies. In this figure, the 

Organization could be seen as a whole entity, three primary tasks with 

three necessary recursion levels for each business unit in accordance
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with the segregation of complexity. 

Fig.16 depicts the way. the Viable System Model could be used to 

determine the autonomy of each unit. and the interdependence among all 

the units. The existence of complex relationships, whether internal or 

external, that must be identified in these primary tasks is therefore 

easily inferred. From an external point of view, it could be observed 

that each of these three units, at structural level, 

  

interacting with 

its complex environment and this is related to a higher-level 

environment adequate for Carbocol as corporation. It could be concluded 

that Carbocol’s environment comprises all the relevant environment that 

belong to each of the three business units. 

From an internal point of view, acknowledging these three primary tasks 

is a cybernetic conclusion not explicit in the enterprise since formal 

recognition of production primary task does not exist in it. 4 general 

analysis of the structural recursion in pe identifies a 

maladjustment between its formal structure and the demands required by 

the production task. Although, from the point of view of formal 

structure reflected in the organizational chart, this task could be 

implicit in the other SBU’s, there should be written evidence that this 

task is not only properly defined but also intertwined with the others 

and that Carbocol is an integral entity that comprises, directs and 

controls them all. 

For the production function to be defined as a primary task in the plans 

of the enterprise, Carborcol s management has to adopt a clear role tn 

nD 9
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its development. Undoubtedly, its organizational structure should match 

that of the business unit ta facilitate control and coordination of the 

different projects, whether customers or miners. 

The Viable System Model (Fig.16) also furnishes the regulating 

mechanisms used in the detection of instabilities if the operation of 

implementation, coordination, control, intelligence and policy functions 

are understood as present widely in Carbocol and at every recursion 

level. 

Besides what has been already described, the ¥SM permits questioning and 

analyzing situations such ass 

-What kind of relationship is there between Carbocol and the different 

operators for each coal project? 

-Are the phases of exploration and preparation of coal projects part of 

the intelligence function? 

-Is there any kind of feedback for the VSM to permit, as soon as coal 

has been uncovered, studying the possibility of carrying out the 

exploration phase? 

-When do these phases become primary tasks of a given coal project? 

-What kind of strategies could be developed to reach a more efficient 

commercialization? 

130



-Could it be possible to make the commercial area of Carbocol a viable 

commercial entity, within the private sector, to thus, disregard the 

extremely bureaucratic official procedures?. 

-Could the Colombian government eventually regulate the coal exporting 

price? 

-Is it possible to modify the tasks and functions as soon as the 

strategies come to be modified? 

Fig.17, shows the Viable Model for the first level of recursion in 

Carbocol as a corporation focusing on the Central Cerrejon project under 

the Pinsky contract. The ability to determine the necessary actions to 

implement, coordinate, control, plan and decisions taking helps to 

decide the critical issues whose Stability Indicators must be identity 

in order to attain planning and control for Carbocol as a whole entity. 

Fig.18, shows some of the mechanisms that could be better. understood at 

the second recursion level related to Central Cerrejon. It is its task 

to manage the operation of the coal project with efficiency, efficacy 

and effectiveness. The VSM applied to the second level of recursion 

helps to plan, control, coordinate and implement factors to take 

decision related to the project exploited by Pinsky. 

It is worthwhile observing the existing differences related to each 

managerial function in each of the different recursion levels. For 

instance, whilst at corporate level (first level of recursion) the
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policy function is centred in defining the project development and in 

defining the type of contracts, at the second level of recursion, 

corresponding to the Central Zone as Project, the important thing is to 

define the necessary policies to manage these production 

association-contract. 

The way the VSM could be used to analyze the mechanisms of discretion 

and autonomy, used by Carbocol, are shown in Fig.19. The mechanisms are 

helpful in identifying the supporting functions necessary to fulfil 

primary tasks. 

By carefully defining the purpose of "black box Carbocol could be 

integrated into a corporation. This concept has been described by 

Espejo and, in the present context, is related to a recursion level 

compared to a Russian doll. 

Due to a great variety of mining projects, each one with its particular 

phases, stages, dimensions, etc., their adequate commercialization 

contracts for different geographical distributions, markets, etc. 

included, besides a diversity of sponsoring programs for different 

wo deposits located in distinct locations in the country, etc., Pe 

necessary to analyze all the possible alternatives to solve the problems 

connected with each recursion level. 

If it is necessary, Carbocol’s plans should be reformulated in 

accordance with the systemic approach comprising the organization as a 

whole (Fig.16). Such an approach analyzes three sub-systems:
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production, commercialization and miners sponsoring for Carbocol. Each 

sub-system is composed of "sub-systems" with own discretion and with the 

capacity of amplifying the operational complexity inherent to every 

sub-system they belong to. The different phases and stages required by 

each of the mining projects, since they greatly differ the ones from the 

others, should be identified for each production primary task. 

From the point of view of Carbocol, the differentiation among projects 

is due, specially to the type of contract that has been stipulated for 

the operator of the mines because he participates directly in the 

planning and control mechanisms necessary to define. 

b) Process Definition 

First of all, it is important to understand the different production 

processes that take place in Carbocol to better identify the indicators. 

It is worthwhile to stress the way SBU's, comprising production, 

commercialization, and miners sponsoring, are closely connected to the 

next recursion level through their outputs if they are considered black 

boxes. 

In accordance with Fig.16, phases and stages of viable production 

Processes are SBU's supervised by the enterprise. There are lots of 

variations regarding quantity, quality and technology for the two 

projects (North and Central Cerrejon). These variations could be easy 

to observe at the different stages of the exploitation phase of the 

aforementioned projects, and they are stipulated in the coal production



contracts to be signed. Fig.20 and 21 depict two flow charts, for the 

two projects, that show the boundaries for the autonomy of control 

exerted by Carbocol. For instance, in the association contract signed 

for North Cerrejon, Carbocol-control and Intercor-operator manage the 

Joint Operation, but the day to day management is the sole 

responsibility of Intercor-aperator. 

Carbocol-owner is indirectly involved in the production processes (mine, 

railway to port and port facilities) and commercializes its own coal 

from the projects dealt with already, various market strata and the 

different customers and may share them with Intercor-owner as stipulated 

by a clause of mutual respect in the association contract. 

Maintenance of all necessary infrastructure and the mining operation 

itself are Pinsky-Operator responsibilities in Central Cerrejon. 

According to their contract, Carbocol must receive the coal, on trucks, 

in the mine, and then take care of the land transport to the railway. 

Then, Intercor gets in charge of the railway transport and handles the 

coal in port until it is shipped. Commercialization is also one of 

Carbocol’s duties. 

Regarding the Drummond's contract, the situation is rather different 

because it is based on a government agreement, and Carbocol, although 

able to oversee the whole operation, has no control whatsoever over the 

project. Its sole concern are royalties per coal production at mine 

lode. 

a XQ
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Through these three examples, it is possible to observe how the kind of 

contract signed with the Mine Operator influences directly the mechanism 

of planning and control necessary to make the project operational. The 

mechanisms are directly related to the way Stability Indicators have 

been identified. 

Carbocol’s commercializing function defined by the organization, implies 

coordination of coal exports, from its own mines, and from other private 

and state-owned mines. Carbocol carries out and supervises each 

negotiation, sales and freights contracts. The function also includes 

relevant loading and unloading processes. (Fig.22). There should be an 

integral exporting infrastructure and sales agents to help make sales 

profitable while providing customers with valuable information of the 

offers in far competitive regions for the commercializing function to 

fulfil its mission. 

From the point of view of the miners sponsoring programs and with the 

purpose of helping to develop the small miners technical capacity, 

Carbocol has created six different supporting stations: Jamundi, Zulia, 

Sogamoso, Amaga, Ubate and Valledupar, each of them working 

qndetendentiy and using resources from the Financial Coal Fund. The 

objective of these supporting stations is to identify the community's 

physical and social needs. 

The sponsoring small and medium miners SBU must recognize all sort of 

new projects, connected with it, maintain a Projects Bank for the small 

miners that could be used as support decisions taking necessary in the
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internal and external development of the market. This SBU should also 

create and manage reliable systems to collect tax income on coal 

production and supervise allocation from tax resources to maximize the 

ratio benefit/cost measured in socio-economical terms for the country. 

(Fig.23). 

  

¢) Identifying technical proce at the third recursion le 

  

- analysis of processes at Cerrejon Central Zone 

Cerrejon Central Zone project is the main issue at the second recursion 

level. One of the objectives of the present research is to verify how 

efficient the processes and how rationalized the resources for this 

mining eee. that has been identified as pilot for designing, 

validating, and evaluating the methodology. 

Managing the Central Cerrejon project is the sole responsibility of 

Carbocol’s Operation Vicepresidency. The Vicepresidency must guarantee 

that production, from every operational coal project is carried out in 

accordance with quantity and quality required, and at a competitive 

price regarding other coal producing countries. 

Opencast coal mining can be defined as the method of winning coal from 

an open deposit: firstly, the steril is removed (steril is considered 

the earth and material that covers the coal in the deposit), then, the 

steril is piled along the trench and the coal extracted from it. 

There are three basic phases for each coal project. They are: 
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Exploration, Preparation, and Exploitation.(the study of Central 

Cerrejon Zone will take into consideration only the Exploitation phase). 

Each phase goes through different stages in the opencast mining 

technology. Refer to Fig.24 for a better understanding. It plays a 

vital role in low cost recovering of shallow coal reserves that cannot 

be extracted by deep mine methods. A right equilibrium should be 

established when developing opencast coal reserves in order to protect 

the environment. Production costs per ton of coal extracted by this 

method are significantly less than those from deep mining. Besides, the 

coal extracted by this method is supposedly better than the one produced 

by the other system. When the open cast mining processes where analyzed 

to be used in the Cerrejon Central Zone project the mine, trucking and 

railway transportation, and harbouring facilities were identified as a 

third level of recursion (Fig.25). 

The exploitation phase for the Central Cerrejon Zone project (Fig.26) is 

considered a whole system that integrates the commercializing and 

production functions. Nevertheless, the diagram should be only regarded 

as amodel if it is intended for other similar coal projects. Dt 

contains all the necessary steps, altogether, to be considered from mine 

lode until the coal reaches the final customer. Production includes 

mining, trucking and stocking at Central Cerrejon. railway transport, 

stocking and harbouring at North Zone (Albania). 

Commercialization includes sales and their after control. Nevertheless, 

for modelling the coal project under the Pinsky contract, it should be 
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advisable to concentrate mainly on those specific variables Carbocol 

controls which are mine, truck and railway transport and harbouring. 

1) Mining 

The geological structure of Central Cerrejon is ideal for an open pit 

mine with a truck and shovel operation. The original contract with 

Pinsky was to produce 500,000 tons in 15 months, 3 of them were 

pre-operational, and the remaining 12 dedicated to production as it is. 

However, this production level could not be reached and it was necessary 

to extend it until March 1990 demanding Pinsky to average a_ peek of 

750.000 tons. 

Pinsky was responsible of producing, processing, and loading the coal, 

Fig.27. To carry out this operation, Carbocol supplies Pinsky with the 

needed infrastructure, that is machinery and equipment. It also sells 

Pinsky spare parts as well as accessories from its warehouses. 

Carbocol receives the coal on trucks and pays the Operator $2.070 per 

coal produced ton (base fare). This amount will be readjusted monthly 

according to increments corresponding to cost of labour, equipment, 

fuel, tires and spare parts. 

Pinsky is entitled to premiums if quality reaches above pre-established 

BTU‘s or penalties (liabilities) if it is under this value. 
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2) Land transport 

"Sanchéz Polo & Administracién de Transporte” are subject, by a 

legalized contract, to transport coal from Central Zone Mine to a yard 

the North Zone project has in Albania Fig.28. 

The transport contract, was agreed upon and signed in May 1988 for 

500.000 tons, 15 months duration, for a total value of $685.000.000. 

Due to the extension of the Pinsky production contract, the date was 

extended to March 1990 and Sanchez Polo was bound to carry 750.000 tons, 

total production. 

3) Port 

Carbocol uses and controls both the railway and harbouring facilities 

from North Cerrejon for shipping the coal deposited in yard number 1 in 

Albania. Intercor behaves as operator and it is its responsibility to 

handle and pile the coal in Albania, then load it in railway wagons and 

transport it to Puerto Bolivar, and finally ship it on line boats. 

There are two basic operations for the coal that must be carried out in 

the harbour: railway transport and whatever is involved in harbouring 

(Fig.29). 

3a) Railway. 

There is a 150 kilometre one-way railway which is used for both, coal 
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and raw material transport, and other products the mine needs. 

At present, two 3.600 horsepower locomotives and 93 botton dump cars 

with a total capacity of 8.000 tons per car, are used. The capacity of 

the unloading station is 6.000 tons per hour. 

3b) Storing and other harbouring activities. 

Puerto Bolivar is located at the entrance of the Portete Bay in the 

Guajira Departament, north-east Colombia. The port may serve ships of 

up to 150.000 tons, DWT (dead weight). 

The coal available facilities for handling it consist of an unloading 

station, a stockpilining area with three stacker reclaimers, as well as 

a linear shiploader that deposits the coal on board. This facilities 

include a dust suppression and recollection system at every point of 

transfer, storage, automatic sampling and weighing areas. 

Every operation in the port has been designed for 24 hours a day, 365 

days a year.



Ba. Strategic Plan 

Identification of strategies is characterized by a progressing knowledge 

process of institutional apprenticeship programs, in such a way that, in 

the end, this knowledge turns into a heuristic process continuously 

searching for political and psychological variables. Stafford Beer 

defines "heuristic methods” as a set of instructions looking for 

strategies and unknown objectives through continuous search and the 

repeated evaluations of such progress according to a well known 

criterion. The identified Stability Indicators expedite this process 

because it permits to evaluate, follow up and redefine the best 

strategies. 

Once strategies, objectives and priorities have been clearly stated it 

would be more expedite to take decisions. On the other hand, as far as 

more knowledge and relevant information about the organization and its 

environment have been gathered, the Strategical Plan to be proposed 

would be better and the identification of Stability Indicators to 

evaluate the Plan easier. Therefore, the decisions to be taken will 

have to be the best and more appropriate for an adequate recursion 

level. 

Strategical planning approach has a tremendous importance in the 

definition and evaluation of the Strategic Plan according to results. 

Strategic Plan includes two major steps: 1) An analysis of the business 

environment that considers the structure of the industry the enterprise 
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belongs to and’ the environmental conditions that may influence the 

organization; and 2) the enterprise’s positioning where various aspects 

are considered. They are formulation of strategies, objectives, 

policies and goals of the business; definition of Stability Indicators 

to evaluate and control results; assignment and allocation of resources, 

according to priorities and estimates of benefits and costs; and 

measurement and evaluation of indicators used to control the Plan. 

These aspects are essential to design the Strategic Plan for the 

enterprise are summarized in Fig.30. For the time being, the focus will 

be centred in defining strategies, objectives and policies as well as 

fractionating, aggregating, and segregating objectives by using the 

systemic approach. Measuring and adjustment of results is attained by 

means of Stability Indicators, that is why, the strategic management 

system must be flexible enough to facilitate such an adjustment. 

An effective planning system that determines qualitative strategies must 

focus on two relevant dimensions: firstly, it should respond to the 

external environmental changes and secondly provide an analysis of the 

internal environment as stated by Fig.31. A consolidation of internal 

and external forces helps to set aside not only the opportunities and 

threats awaiting in the environment but also the strengths and 

weaknesses of the enterprise. Top level executives, when facing these 

two dimensions, develop their strategies by searching and analyzing the 

opportunities and threats immersed in the environment on the one hand, 

and on the other by identifying the internal strengths and weaknesses of 

the enterprise.
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An external analysis is of great assistance in determining what the 

company should do with regards to the external variables that are 

relevant to the environment but affect the organization. The analyst 

should concentrate strongly on those variables if he wants to be able to 

better respond to the changes in the environment. It is also important 

to determine which are the essential conditions in which the enterprise 

may take opportunities, and which constitute threats if the resources of 

the enterprise are used to make the best out of the opportunities or to 

counterattack the threats. 

On the other hand, an internal analysis of both business and the 

relevant variables help to determine the possibilities of the company. 

However the existing resources and the variables for the personal 

capacity of each executive should be taken into consideration because, 

in the end, it is the executives who are going to decide the objectives 

according to the possibilities of the company. A historical background 

of enterprises coping with potential producers, suppliers, clients and 

direct competitors, permits the present competitive strengths and 

weaknesses of the company. This is learning from past experiences. 

The two aforementioned analyses are a great help, in the formulation of 

strategies for the enterprise because they permit to grasp the real 

possibilities or capabilities of the enterprise, and, thus formulate 

objectives and policies necessary it strategically. The above paragraph 

outlines the strategic profile im accordance with the way the enterprise 

fixes the boundaries of the business, defines competitive positioning 

and enunciates the positioning based on the environmental conditions.



The strategic profile stipulates the variables the enterprise considers 

essential to face competitiveness, on the one hand, and environmental 

conditions, on the other." Rueda (1991). 

The next subject considers the organization from the inside and outside. 

The external analysis includes the surrounding environment, the industry 

the enterprise belongs to, and the inherent environmental conditions for 

it. The internal analysis define strategies, objectives and policies 

and both are used to expedite the setting up of the Strategic Plan. 

a) Analysis of the environment 

As it has been pointed out, lots of opportunities and threats lie in the 

environment. If they could be timely recognized, the organization would 

make better use of them. Opportunities and threats are easily 

identified or developed once the industry and the environmental 

structure influencing conditions have been thoroughly analyzed. 

Finally, a strategy real value is to permit the enterprise to face 

threats, and identify and use opportunities to advantage. 

w 
ph | ‘ * 

1) Analysis of the Industry 

  

An industry is made up of a group of enterprises competing in the 

production or selling of products or services. According to Arthur 

D'Little, "the corporate analysis must be based on the opportunities 

offered by the industry to all participants and the threats they have to 

cope with. This is possible through the portfolio models which intend 

159



to measure concentration, maturity, and attractiveness of the industry." 

A summary of these analysis is shown in Fig.32. 

The analysis of concentration determines the degree of difficulty to 

compete in the industry. Some of the factors to be considered are: the 

accessing barriers to the market of that industry, relationships with 

suppliers of raw materials, and the industry customers or clients, 

direct competitiveness of enterprises member of the industry, economies 

of scale, transportation costs, market needs, product exclusiveness, 

existing trade marks, cycle of inventories and their costs, market 

share, kinds of management and channels for distribution. 

The analysis of maturity helps to determine the positioning of the 

industry. Some aspects worth considering are growth of the industry 

through time, grow rate, potentiality, lines of established products, 

alternation of members belonging to that specific industry, stability of 

market share, fair trade, easement of access to industry, and role and 

maturity of the technology employed by the industry. 

Finally, the analysis of attractiveness determines the potentiality for 

profits obtained in that particular industry. This analysis comprehends 

the industry relative size present and future, the tendencies towards 

concentration of the market, external forces, and rivalry among its 

different members. 
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2) Environmental: conditions 

The characteristics of the environment that may have strongly influenced 

the industry in a positive or negative way (opportunities and threats) 

may have been the national and international economic events (rise and 

fall of supply and demand, economic growth, economic cyclic activity, 

price fluctuations of national products in external markets affecting 

the economic cycle); political and social events (different attitudes 

and priorities taken up by society improving the protection of the 

ecological system, the consumer, schooling and health system, etc.), 

business regulations steps taken by the government (to decrease economic 

concentration, control pricing, protect the consumer, regulate tax 

income, etc.), and technological conditions (developments in 

electronics, materials, sources of energy, physical activities 

mechanization, better understanding and control of life, mechanization 

of processes, etc). 

b) Internal analysis of the organization 

A clear definition of a Plan by the executives should be taken for 

granted before analyzing the situation of the company. The Plan must 

specify and consider accomplishment of the enterprise in a predetermined 

extent of time, through prioritizing products or services, markets to be 

looked for and, finally, allocation of resources plus all necessary and 

specific plans to make the Strategic Plan workable. 

The general context of strategic management has been enriched by such a 
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category of concepts necessary to consolidate the terms used so far. 

The developed managerial language (jargon) is not very accurate. Each 

author, analyst, or executive adopts his/her own definitions of 

strategies, objectives, and policies to be used in the enterprise. 

Therefore, everybody should speak the same language to expedite 

communication. This research will consider the following meaning for 

each term employed in the definition of strategic planning. 

STRATEGY: An orderly or systematic unit of objectives, policies and 

programs of action that, starting from the reality of the enterprises 

today, determines what it could be like in a specific future. The word 

strategy has a competitive connotation. 

A relevant question to identify strategies would be: What alternative 

should be chosen to accomplish or fulfil the mission? 

OBJECTIVE: Goals the enterprise mist fulfil. Objectives are not always 

explicit since, due to a permanent evolution, they become rapidly 

obsolete. 

Understanding the full extent of the enterprise provides a reliable 

framework used as a guideline to think and behave while a decision is 

being taken. Therefore, in obtaining objectives, the important question 

1s to determine: What should be accomplished in the organization? 

POLICIES: They are made up of values, criteria, and necessary constrains 

to carry out objectives. Policies are also an understanding or



guideline that permits thinking and behaving when a decision is being 

taken. Policies generally are defined so that an area could attain 

objectives. The relevant question is: Which rules would be operating in 

their accomplishment? 

PLAN: The whole program of actions and development of resources to reach 

objectives. it 2s defined as the final results that must be 

accomplished. They can be reached by using Stability Indica 

  

u 

measuring pattern. The obvious question would be: How much and how far 

should resources be developed to be at one’s disposal and ready to make 

one’s will? 

After this definition of terms, to be used throughout this paper, the 

organization will be analyzed from an internal point of view. 

At this point, it is important to analyze internal strengths and 

weaknesses the enterprise has. 

For the Plan to be developed, it is a pre-requisite that strategies, 

objectives and policies at corporate level are fulfilled. Although, 

this demands the corporation to be segmented in Strategical 8 

  

ness 

Units at different levels of recursion. Therefore, each SBU s should 

develop, autonomously, strategies and objectives to be a part of an 

integrated system in attained strategies and corporate objectives. 

The organizational behaviour is the function of an effective 

transformation of strategies, objectives and policies in accordance with 

the operational capacity of each recursion level. "An objecti 
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independent from a plan, a control system, or an executor 15 not an 

objective but an intention. An operative objective mist therefore 

depend on plan, control and executor". Rueda (1991). 

The objectives decomposition principle has important implications in the 

process of monitoring and control process. In the organization, 

objectives are formulated according to available resources, then 

adjusted through different recursion levels by means of a continuous 

feedback process. Objectives segregate or decompose in sub-objectives 

depending on the level of complexity they have been formulated Fig.33. 

It is obvious that objectives at a certain level of recursion are the 

function of objectives at a lower level of recursion and vice versa, 

thus providing an sggregation-segregation tool. A plan for a specific 

level of the organization could be an objective for a lower level. 

Once strategies and objectives are established, at corporate level, into 

different Business Units, they could not be simply added in a mechanical 

way to obtain the strategies and objectives for the: corporation. 

  

Therefore, correct identification of completely autonomous recurs 

levels helps to develop a better Strategic Plan at corporate level. The 

  

whole idea in formulating corporate objectives is to determine 

  

whose sole purpose is guarantee survival and growth for the 

enterprise. As soon as they are defined, they mist be segregated from 

the other SBU’s and recursion levels. 

The Plan should be formulated so that its evaluation would permit a 

trategical formulation of it for the next 
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facilitates a strategic forecast, formulates strategic options to obtain 

a strategic decision and designs a new profile as soon as internal and 

external analysis are compatible. 

3b. Carbocol: Practical Case 

The purpose of this item is to offer a detailed discussion of the 

applicability of the Strategic Planning Methodology to Carbocol as 

practical case, the focus will be firstly centred on an external and 

then an internal analysis of the organization as a complete entity. 

a) Analysis of the environment 

This title will outline factors comprised by the coal industry or sector 

Carbocol belongs to. 

1) Analysis of world coal industry 

The forces in the energy market are diverse in origin. The future 

movement of some is calculable, except for judgments about interactions 

between demand and supply. 

"The real revolution has been the relentless growth in using 

electricity, intensively, in all the economies of the underdeveloped, in 

the process of being developed and over developed countries in the 

world. The applicability of electricity to industry in the lapse of 20 

years has been 2.5% cumulative yearly and shows no sign of slackening.



About 75% of all the steam coal produced in the world is now burnt at 

power stations and this combustible is the biggest source of electricity 

- 40 % of the world’s total. Power stations now dominate the energy 

  

ness in the whole worid - they process nearly 40% of the primary 

energy. Coal is 70% of the cost of running a coalfired power station 

   and 30 the cost of producing cement. Let’s contrast this with the 

metallurgic industry where steel is only 10%, 

0 a 9 2 0 There is indeed a great deal to b done in the market for steam coal to 

reach its potential in the future. The world’s coal industries need to 

act quickly, robustly and publicly. If they do not and they concentrate 

an doing what comes naturally- pushing each other around but still in 

the same bed, their case will go by default and with it the prospect of 

a stable, healthy and expanding future for steam coal which if they act 

promptly and decisively will be our future.” Edwards M.J, (1989). 

It is believed that in the medium term, nuclear energy will be too 

expensive both economically and socially to compete with coal. There 

are very attractive markets both in Europe as well as in Eastern Canada 

for coal. Using coal from North Cerrejon Coal Project in high furnaces 

(kilns) would mean the opening of markets in the Far East and Europe in 

steel and iron metallurgy. 

The better a market is understood, the more effective the resources 

employed to win it will be. For the industrial market, this means 

splitting fuel use according to site and appliance; analyzing the 

  

economics of having to switch t » and also bearing in mind how 

  

1468



is approached by potential users. 

la.) Growth of Coal Industry 

The following is an analysis of coal growth starting in 1986 covering 

the present as well as the near future. 

The coal export supply grew 26.9 million tons between 1986-1987 (An 

increment of 21% a year) and was expected to increase 15 million tons 

more in 1988 if the present difficulties were surmounted, miners strikes 

in Australia, and the need for a washing plant as well as an improved 

domestic transport in China. 

The expansion of the exportable supply from 1988 to 1992 will be 44,3 

million tons: Australia with 11.5 million tons, China with 1! million 

  

tons, and Colombia with 2 million tons. Poland, on the other hand, 

will see its possibilities of enlarging its share in the international 

market quite limited due to internal consumption, the treaties with the 

Soviet block, and difficulties for mining expansions. 

Although South Africa will continue as the number two supplier in 1992 

(22.2% share) in the world, the allocation of its volumes will depend on 

   
the attitude of importing countries vis-a-vis Apartheid. 

China has become an important coal exporter and has been increasing 1t= 

volume with more aggressive Nevertheless, its percentage 

 



share during the coming years will depend on the capability to develop 

its export infra- structure and its capacity to fulfil coal deliveries 

to final consumers. 

  
» will surely maintain and likely increase its base supply 

position in steam coal. "Our national coal association's economics 

committee has recently forecast export gains from 1987 actual levels to 

the year 2000 of 27% for metallurgical and 150% for steam coal, both of 

which equal a 62% total increase. 

Like many U. Sa industries, Colombian coal industry became aware 

during this decade, that its competition is no longer only among the 

American producers. This competition is global and must be faced as 

such head on. Although late in coming, this realization is clear now 

and should tend to support continuing productivity gains.” Morton J. 

(1989) 

Colombia will continue supplying the international steam coal narbet and 

will increase its share from 1987 to 1992 fram 6.8% to 8%, thus becoming 

little by little a stronger exporter. Australia is the major producer 

country competing with Colombia for the Far East market and its 

competitiveness as a supplier in Europe will rely basically on the 

future development of freights, as well as the improvement of internal 

labour relationships. 

As new suppliers for the international markets in 1992 and depending on 

th 
their ability to create an export infrastructure we find Venezuela wit



  

a volume of 2.5 million tons (Carbozulia project) and Indonesi 

volume of 1.5 million tons (Kaltim Prima and Parambaham projects). Both 

producers offer excellent 

  

vality, low cost coals, the political will to   

  

export, and 3 ton ttractiveness of international coal      

supply. 

The new exporters 

  

ld be shipping about 65 million tons of steam coal 

  

by 1995 and, in addition, there will continue 

  

investment in ar with an already tablished infrastructure. This is        

  

a considerable 

  

of    no be absorbed by the market in a 

relatively short period of time, so although substantial demand growth 

  

expected, new supply capability is joining existing production at a 

similar rate. 

1b.) Perspectives for present and future steam coal demand 

Present demands following actual needs for the coal industry, mainly in 

Eurcpe and the Far East are as follows: 

Steam coal world imports increased in 26.9 million tons between 1986-87, 

representing an increase of 21.8% per year, with a total of 150 million 

  

tons during 1987. During 1988, exports almost reached 10 million tons 

million tons in the 
  worldwide. For 1989 an important increase of 18. 

import world market was foreseen. Europe will show an increasing of 

  

tans while the Far East only 7.9 million tons. 

  

between 4 in Coal imports in both ‘the 

 



Mediterranean and Far East, in relation to North and Central Europe, is 

expected due to the concentration of new power plants which will become 

active during that period. 

The Mediterranean s 

  

twS an ever increasing demand of steam coal because 

  

of the expansion in the generation of electric power mainly in It 

Portugal, and Spain. 

The Far East has shown an ever accelerating industrial development, 

mainly in Japan, Hong Kong, Korea, and Taiwan, forcing them to a larger 

consumption of energy and particularly coal for obvious reasons. This 

situation is expected to be, if not growing, at least stable. 

Additionally, the market has been experimenting new consumption due to 

  

the substitution of iron and steel metallurgy coal for semi-coke coa 

    

(cheaper prices) up to permissible technical limits. This simple fa 

represents a tremendous additional demand for steam coal worldwide. 

@lso, other industries have adjusted to hyper-capacity: such as the 

tanker and chemical industries and oil refiners have tackled problems 

not dissimilar to those faced by the coal activity. 

2) Analysis of the Coal Sector in Colombia 

2a.) Mining projects. 
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There are reserves of excellent thermic and metallurgical coal in 

Colombia. As the country is strategically located, in relation to the 

world export market, these reserves are economically viable and can be 

developed by private investors as far as markets accept new addition to 

world supply. 

Deposits are characterized by their multiple seams and are located both 

in plains and mountainous terrains. Most of it in basins of less than 

30 degrees, and part in vertical mountain ridges. 

Carbocol, in order to expedite evolution of coal projects, has divided 

the country into four regions: 

-The Atlantic Coast Region includes all the departments along this 

coast, but excludes the Cerrejon area. In this zone, two areas are 

being studied: 

-La Loma, —] Paso and E1 Descanso, in the department of El Cesar. 

-Alto San Jorge and San Pedro Ure, in the department of Cordoba. 

~The Central Region includes the following departments: Cundinamarca, 

Boyaca, Santander and Norte de Santander. The studies being developed 

in this zone are: 

-Tasajero, in Norte de Santander. 

-Suesca, Villapinzon, and Ventaquemada in Boyaca-Cundinamarca area. 

-San Vicente de Chuquri in Santander. 

-The Western Region includes the Departments of Antioquia, Valle, and



Cauca. The following projects are being developed there: 

-Amaga, Venecia-Bolombolo, in Antioguia. 

-Inguito, and El Tambo, in Cau 

  

-The Cerrejon Region is located in the department of La 

  

northern Colombia. It is a long and narrow depressian, enclo m 2 7 + Gy 

Sierra Mevada of Santa Marta on the west and the Serrania del 

  

- The deposit extends approximately 50 kms along the Pancheri2 

  

the € 

River and for purposes of exploration and exploitation it was divided 

into three areas: North, Central, and South Zones. 

- Signed contracts 

The most important contracts which have been signed by Carbocol for the 

  

exploitation stage are Central, North Cerrejon, La Loma and Calenturit 

Coal Projects. These projects, as well as other less important ones. 

are being promoted for the twin goals of increasing production of coal 

and rationalizing domestic consumption of both steam and metallurgic 

(coking) coal. 

Until 1982, the annual coal production was 4.7 million tone and came 

from small and medium underground mines intended only for internal 

consumption. In that same year, the exploitation of open coal min 

  

began in Central Cerrejon Zone (followed sometime later by North 

Cerrejon Zone)    

  

There are other projects under study for feasibility that inclu 

La Jagua, San Luis, San Jorge and Antracita. 

  

Descan 

 



currently tryin to encourage private y 9 Pp 

exploration and exploitation on these 

  

the 80's, with mass coal production 

depos 

  

that large ip 

  

were made to create transport and 

harbouring facilities   to expert coal. 

2b.) Colombian coal market situation 

The decade af the 80’s marked an accelerated change in the processes of 

cgal production in Colombia, by making the country growing and 

trustworthy in the international market. For this reason, lots of new 

projects were developed, increasing their productivity according to 

modern mining technology because it changed from traditional mining to a 

transitional technological stage. 

Colombia, with an export of 1.3 millions tons, entered the internation 

  

market in 1982. The other 80% of total production was consumed 

internally. However, the domestic market for solid fuel {steam coal) 

has declined in recent years in the face of intense competition from 

alternative fuels, e.g. natural gas. 

In 1988, production reached 15.0 million tons, 9.0 million of which came 

from El Cerrejon mines and 4.0 million tons from approvimately 1.290 

  

size mines from other mines currently in exploitation 

in other parts of the country. At present, a larger percentage of the 

  

exported. The goal for the year 

  

a 

     40 to 60 million tons, 80    



  how the country basing its domestic consumption on gas is increasing 

coal export competing for the world market. 

Up to the present, Intercor and Carbocol have sold 50.9 million tons for 

the time between 1982 and 1992. Carbocol has supplied 25.1 million tons 

which is 49.3% of the total. Intercor has sold 25.7 million tons of 

which 52.3% (that is, 13.8 million) belongs to the contract signed by 

Intercar and Elsam (Denmarh). 

From the beginning, the exploitation of Cerrejon in 1982, up to May 31 

1988, Carbocol (from Central and North Cerrejon), exported 19.9 million 

tons in 310 shipments. Of this total 10.7 belonged to Carbocol alone, 

that is about 67.7% of the shipments. The production for 1989 was 6.3 

million tons for Carbocol alone. 

The financing effort made by the country to structure a modern coal 

sector was rewarded by foreign exchange and regional development. "From 

the 80° decade, Colombia gets the satisfaction of having being able to 

capitalize the great opportunities coal offered to improve its economic 

structure. This means that the country has not only a new pushing 

sector but it has also involved it ina real long term promising 

perspective. This success obtained under stressing conditions, being 

new ina market competing with low prices, is encouraging to loot 

forward to the 90's decade optimistically." quoted from The Colombian 

Coal Sector : Statistics 1980-1990, 

5 9 0 For 1990-92 North Cerrejon expects to sell 45 million te



international market. Carbocol plans to export 5.5 million tons, 6 

  

for the European market and 29% for both Latin America and U.S.A. and 

the remaining 11% would be allocated in the Far East. 

3) Analysis of the Coal Industry 

Reliability and quality in dispatching coal made Colombia number four in 

the international steam coal trade. Coal is sold in all major energy 

market sectors although the character ics and problems posed by the 

  

different markets may vary greatly. 

Studies of market planning concern the match between both supply and 

demand for the different markets. The present assessments of what to do 

  

are based on a cautious view of the future. Carbocol has 

customers enough provision to cover all their conceivable needs. 

fn analysis of concentration, maturity and attractiveness of the coal 

sector comes below: 

Ba.) Analysis of concentration 

This is an analysis of the main factors the industry concentrates and 

make competitiveness difficult in the coal sectors 

-Market accessing barriers: 

A colombian major related participation has been observed in 

 



      competitiveness although martet accessing barriers been present 

    the time. The main tion of expanding the Colombian supply 4h 

  

been the internal infr ure. Therefore, it is very important for 

   re- examine all necessary expansions 

  

mpetition in the market. 

  

   nd the mine product 

  

, it 

important take adva 5 eS ome cale in the installed     

infrastructire whic minimizes casts concerning mines expansion,     

production and sales. Hill (1990) says: "Immediate gradual increments 

in the production capacity in both Cerrejons would be fast return 

investments to improve the cash flow.” 

-Transport Costs: 

Colombia is advantageously located in relation to Europe, The U.S.A. 

    other Latinamerican Countries Japan. This location 

  

possible to compete with sea freigh 

Another advantage is the 

docks because it minimizes 

transport for small miners 

r tran 

  

for railway and 

  

aer       

       



hundred percent of     

  

volumes.” from Carte 

  

       

Prog 

  

Carbo 

  

ane of the main world coal suppliers of Nigh quality thermic 

  

coal. Beside the growing importance of coking coal martet, Carboc 

  

a highly qualified supplier. 

of thermic 

  

im point for the 

    

§ WS. 34 a ten. “Hill (1990). 

    

That Cartocol makes profits winder the present levels of proguct: 

costs is sot likely, the only way of making profits would be by, reducing 

costs. This could be done through improving mainten     

with Central Cerrején production, either by hiring     

by means of sub-lease with Nerth Cerrejon. 

t out 

  

At present, costs for the North Zone Cerrejon Mine 2 

    
decr 

  

ef a program for operating efficiency. If product: 

  

in every mine be improved, more coal is bound ta be sold at more 

attractive prices.



3b.) Analysis of Maturity 

    industry cowld be 

  

Through this analysis. + positi 

  

    umed that thermic coal interna     

maturity." Oficina de Planeacian 11990), 

inected with thermic toal in    

     deal. This      the las the activity 

of coal enterpr2 at has experimented a complete growth that started 

  

the real revolution of energy business everywhere. 

Revolutionary has been the inevorable growth of 

  

within ever, economy in the world, even if it is 

the 

  

one being developed developed one." 

  

Industrial Potentials 

By the year 2000 the participation of Colombia in the international 

       thermic.coal could reach 13 The present operation = comprehen 

  

therefore, it is necessary to continue with an     only a 

program permitting to measure reserves in 20 years term. 

-Estab o ® roduct 

    Almost 91% of thermic shipped tons are “standard mplianc 

    ef high 

  

tegories, «a variation 

  

idard includes, in general 

  

or



At the beginning, when the exploitation phase began, it was possible to 

sell to every customer the he wanted but this 

  

fact generated stocks of nearly 

      aking attractive products in the 

  

marbet, 

  

has a great potential for it in the future 

  

-Eas 

  

sing the Marke 

  

Carbocol has a      high 

  

likely to maintain this positioning, therefore 

has been eased. 

“Role of Maturity and 

  

There is a differ 

  

” nce in the technology used by the different 

mines in the country. Small and medium miners generate production 

without any technical or managerial developments, whilst North Zane 

  

Cerrejon wees the highest tech in the warld obtained thr 

  

ugh   

technology transfer. 

3c.) Analysis of attractiveness 

The potential for profitability of coal industry could be determined 

through this analysis: 

“Relative Size of Industry: 

from By 1991, an exporting production of 15 million tons per 

    

tral Cerrejon Zone is expected and by the year 2000 one of 49       

”



million tons. Of this total, 25 million tons would be supplied by North 

Cerrejon Zone alone. 

  

In recent years » risk was reduced through the strategy of having a great 

amount of customers although, due to the opportunities of placing 4 

   tremendous quantity of omers, has changed the 

strategy by concentrating every sale effart towards their satisfaction. 

At present only three major customers purchase 50% of sales and six the 

PSY This strategy 1s not regarded as a problem since sales patterns     

are very slow, other producers have taken up the same strategies without 

incurring in major risks, besides Carbocol has sale contracts shared 

with Intercor. 

Since most customers con 

  

in the mediterraneag and atlantic 

zones, it is advisable 

  

clients, in those zor 

  

Quarantee market price competitiven 0 S wn Although in the ft tenn the 

  

Colombian coal could seen attractive for the Japanese marbet, 

    

would prefer U.S. coals due to the commercial balance if 

  

demand is increased. 

  

The mexican pacific growing demand could be rn 2 3 ‘D 

Panamaxes. Argentina and Brazil 

   

 



-Rivalry: 

Because of different 

  

are 

  

more favourable due coal with a low ash 

ata      compet 

  

in Europe. Although it rival 

with natural gas 

  

stable and ever growing demand of    

the marbet. 

4) Environmental conditions 

    There are lots opportunities and threats in the environmental 

conditions worthwhile keeping in ming for the production and 

  

commercializatian of coal: 

4a.) Opportunities 

  

the 

  

Advantageous location of Colombia: Nearness to Europe, Méwxic 

Caribbean, Brazil, and Argentina. Eventually, it could take away 

due to the Plan for 

  

from the U.S.A. some of the Japanese market 

Opening the Pacific Ocean. 

2.- Government to government agreement facility. 

    3.- Great standing negotisti due to produc 
° 

4b.) Threats 

1.- Colombia is relatively new in 

    

rbocol does not control North 

  

gh financing 

 



4.- Threat of substitute products 

S.- New competitors threat 

   and 

    

8.- Both guerilla and drug traffic hinder foreign investment 

9.- No infrastructure for railway and trucking 

b) Internal Analysis of Carbocol 

1) Strategies, Objectives and Policies 

  Determining strategies, objectives, 

  

policies have become ane ofthe 

most important items of external and internal relationships in the 

  

short, mid, and long term. The Plan is outlined in the framework 

the methodolo 

  

Sy being pro and the most interesting step for th 

  

methedology is identification and measurement of indicators. explaire 

in detail in numerals d.) and e.} respectively. 

  

Since objectives, strategies, policies, and goals are dynami 

  

it is vital to identify the most advantageous indicators in 

  

evaluation of the Strategic Plan. In the end, stability or in 

of indicators permits the adjustment and formulation of anew and 

  

dynamic Plan to better 

  

ipport whatever decision. Therefore it 

0 ssential to 

  

oncentrate on meesuring the organizational performance by 

determining the Stability Indicators to be gauged. Definition a 

    jectives, Strategies and   

aa



Central Cerrejon as sample pilot are prior to determining Indicators. 

la.) Strategies and Objectives 

1.- Secure immediate survival for Carbocol by: 

a) 

b) 

c) 

creating a positive image of the company in the country 

restructuring debt and capital 

keeping a project data base of mining projects for taking 

decisions based on internal and external coal market 

Improve Investment Revenue by: 

a) 

b) 

¢) 

e) 

f) 

reaching a production rhythm of 15 million of tons per 

year in North Cerrejon Zone, minimal investment, starting 1991 

(to attain this rhythm Carbocol ought to expand North Cerrejon 

production to 25 m.t.per y. 

reducing production costs for the Operator and Carbocol 

Employing to maximum the infrastructure both Cerrejons and 

whichever other projects 

Keeping a portfolio of customers--five year term-- with high 

potential growth 

Exporting coal from small miners to maintain a minimum 10% of 

penetration in the world market and conquer the mexican 

market 

supplying reliable coal with stable quality, at competitive 

price an excellent service to customer according to market 

regulations.



An attainment of. 40 to 60 million tons for the year 2000 is expected, 

80% would be sold at long term contract in the international market --to 

chosen customers. An amount of 25 million tons of this total would come 

out of the North Cerrejon Zone. 

3- Maximize the ratio Benefit/Cost in the allocation of resources 

by: 

a) creating and managing reliable systems for collecting taxes on 

coal production 

b) legalizing mines with high potential growth to cover 70% of the 

medium and small miners production and by also trying to improve 

managerial development for such mines. 

1b.) Policies 

- Commercial policy 

The strategy for marketing and commercialization must be developed by 

the following policies: 

1. Maximize return by: 

-developing markets to guarantee better prices. 

-competing with producers at lower prices whenever necessary. 
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eping diversification in all different areas of the market. 

2.- Control the market by: 

-directing negotiation with final consumers. 

-using intermediaries only when there is no other alternative and 

whenever the final destiny of coal is known. 

-providing after-sale services at a technical-commercial level. 

-evaluating and restructuring the present network of Carbocol 

agents abroad that could be used as a basis for certain, market 

areas. 

-establishing Carbocol Commercial Offices abroad to guarantee 

presence and control of the market. 

3.- Minimize commercial risks and diversify markets by: 

-allocating an amount not exceeding more than 10% of production to 

any given country. 

-covering the different market segments to enlarge participation by 

selling coal to the whole industrial sector. 

-keeping defensively the different areas of the market it already 

has and furthering development in both Latin America and the Far 

East. 

-orienting efforts toward customers who present no technical, 

logistical, or financial disturbances. 

4.-Attain commercial and financing stability by: 

-negotiating long-term contracts with pre-established customers. 

-committing, itself, in delivering volumes not reaching over 
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500.000 tons a year per customer, unless special circumstances are 

present. 

-keeping an adequate coverage of the market. 

S.-Offer customers a better service by: 

-carrying out technical sales. 

-offering Post-sales services at a technical-commercial level. 

- Coal mining policy 

The Colombian government has designed policies to develop coal mining 

-encouraging private investors to perform the exploration and 

exploitation of mining projects. 

-bidding and granting contracts directly, without any interference, to 

private investors, either from the country or abroad, to explore 

and produce coal. 

-fulfilling direct contracts stipulations and acquired commitment 

as a guarantee for those intending to invest in the country. 

- Accountable policies 

For accounting purposes, the following situation should be understood: 

-Carbocol exploits all the coal extracted from both Cerrejons and 

wn could, additionally, sell to or buy from Intercor to fulfil sale 

agreements 

=the coal is billed in U.S. currency at FOB otherwise, the bill



must include: freights and insurances, 

-payment should not exceed 30 days upon receive 

-the “OPERATOR" is in charge of processing the coal in Puerto Bolivar 

until shipment. Nevertheless any delays, assigned for whatever 

causes are assumed by Carbocol (owner of shipment) as sale expenses. 

Premiums for fast shipping are entered as non operational income. 

2) Strengths and Weaknesses 

2a) Strengths 

- excellent coal quality 

- advantageous price to compete in the market 

- excellent coastal mine location 

- variety of products: thermic and metallurgic (coke) 

2b) Weaknesses 

- high cost of mine preparation and development stage 

- most exporting mines due not participate actively in exports 

- lack of transport 

- insufficiency of yards to store coal in the harbours 

- no facilities to load ships 

- no capital to define reserves, develop mine and washing plants 

- lack of marketing programs 

- aggressive unions



d. Identification of stability indicators 

1d. The identification 

The most appropriate stability indicators (SI) could be easily 

identified after having structured the organization. The SI are defined 

as quotient that filter information and then compare it with the 

specific characteristics of a pre-established process. They can express 

relationships of cause and effect among the raw materials participating 

in the process, in its transformation and in its results (end-product). 

As far as the nature of interrelations of organizational processes is 

understood, the most appropriate indicators could be selected. 

These SI‘s are of great help to evaluate the Strategic Plan becausethey 

detect what should be measured in a pre-established situation. Success 

or failure could be measured through Stability Indicators and the result 

of such measurement permit to improve the Plan through correctly actions 

and foster, among executives, a dialogue to set it off. On the other 

hand, if each organizational process could be guaranteed an optimum of 

resources and rationalization of internal transformation, as well as 

their final result, the identified indicators will help to obtain a 

better measuring of the organization’s dynamic. (By using the survey 

described in appendix C, the identification of indicators would be 

expedite.) 

The success of the Plan depends, basically, on an exhaustive study of 
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the internal and external Stability Indicators of the enterprise. The 

study furnishes accurate measurement of the Plan at any given moment 

that may influence in the structuring aspects of behaviour and, finally, 

facilitate the creation of a much better future for the enterprise. 

In the process of definition, the important thing is to only detect the 

essential ones and select the most appropriate for an optimum definition 

of Cost/Bene. A constant evaluation of Indicators permit to identify 

critical areas, activities or operations, without neglecting that 

organizational behaviour is a direct function of effective 

transformation of strategies, objectives and policies having place at 

each recursion level. 

The mechanisms of control, to follow up the plans, could be successful 

only if the Stability Indicators, used for measuring strategies, have 

been correctly evaluated. For this reason, executives should be alert 

in the compilation of facts that could cause an impact in attaining the 

pre-set plans and whatever analysis that may be necessary. 

The behaviour of indicators in time permits to have an overview of 

present and future health of the organization as well as to modify 

strategies and objectives in the light of recent information for the 

indicators to plan through tendencies and control by exceptions 

according to the needs of their behaviour. 

A System of Indicators is necessary to re-evaluate not only the Plan but 

also the indicators themselves as soon as any result has been obtained. 
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In this way indicators could be used in the diagnosis of future plans. 

It is also possible, through simulation, to adjust the stability 

criteria that more closely fit the real situation. 

This Indicator System permits to manage strategies, objectives, policies 

and plans for the organization because they have criteria of stability. 

Formulation of Strategic Plan is based on the behaviour of indicators, 

considered stable by the organization. Instabilities would make 

impossible the outlining of a good strategic plan because of the 

difficulty for designing and evaluating excellent indicators that may 

provide a good result of measurements to be used by managers. 

To evaluate a strategy in isolation is relatively easy, but to evaluate 

its contribution to success or failure, in accordance with their impact 

on the organization as a complete entity, is quite difficult. 

For the implementation of each strategy, there is a strong need for 

resources in order to make operative the required processes. People, 

materials, machinery, and money are meant as resources necessary to 

develop strategies. The defined indicators must furnish an evaluation 

system to detect instabilities and stabilities emerging from the 

behaviour of resources used. This is the reason why every indicator, 

good for reducing risk and cost, increase income, detect problems, 

protect assets, quantify and correct mistakes, should be identified. 

Identification of indicators must follow some well structure steps 

permitting to recognize why some indicators are more important than 
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others for a given type of organization at a given moment. The systemic 

approach and the Viable System Model facilitate the identification of 

essential filters and amplifiers that guarantee to be the most important 

of all those related to a given situation. 

Indicators are classified, according to their degree of importance, in 

terms of efficiency, efficacy and effectiveness. By importance is meant 

the risk their omission could cost the enterprise, either internally or 

in relation to the environment it is located. An inaccuracy in the 

definition of indicators could mean problems difficult to control in 

their interrelation. 

A description of the importance of having filters and amplifiers to 

permit a correct definition of indicators, together with the criteria 

used for classifying them in ao of efficiency, efficacy, and 

effectiveness and other aspects related to their interrelation comes 

next. 

a) Need for filters and amplifiers in the definition of Stability 

Indicators 

Each executive must solve the emerging problems, either in detail or 

globally, from the medium and low level of the organization. The 

executives in charge need an indicator showing the day to day 

information for their decision taking (detail); those in charge of the 

organization as a whole entity, need a continuous response from all over 

the organization (globally) to expedite their decision taking. This 
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means, there is’ an enormous amount of event that do not have to reach 

the high level for solution. 

rt is inconceivable that every instability, present in the 

Organizational situation, be transmitted directly to the policy 

function. As it was observed at the moment of discussing the Viable 

System Model, the intelligence function demands acknowledging external 

changes and the control ‘function the internal ones. The use of the 

Viable System Model is a paramount step towards identification of 

igdicators. The VSM provides each level of recursion a tremendous help 

for filtering and amplifying information from one level to the other. 

The identification of filters and amplifiers expedite definition of 

Stability Indicators. For this reason, those that better reflect 

organizational complexity, stressing variables that could be monitored 

and controlled by filters and amplifiers, should be first defined. 

Because of a tremendous quantity of reports that go over the capacity of 

the executives to analyze information, it is nigh impossible for them to 

take decisions in a short and limited time. The analysts should, 

therefore, provide executives with detail analysis of information, they 

have previously examined, so, only the basic relevant facts will be 

known by high level executives. 

Consequently, an information filtering process is necessary to obtain 

the identification of Stability Indicators (Fig.34). This filtering 

process should be done within the organization to better plan and 
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control it in order to obtain effective and adequate policies. The 

identification and design of the best Stability Indicators must permit 

filtering the information of processes by transforming many variables 

into one. The effectiveness of such filters depend on the relationships 

of the enterprises inherent complexity and the richness of variable 

interactions they are filtering. 

Executives may not know everything taking place in the system they are 

responsible for because the complexity of the situation is sometimes too 

big to be grasped. This is why they must develop a mental model of such 

situation and strive constantly towards full comprehension. 

The process Be nae information and it is obtained from the filters. 

The filtering process allows the variety of complexity to be rapidly 

recognized and interpreted by the executive. The Planning and Control 

functions must be well balanced so, none would be more complex than the 

other. These two functions verify the problems arising within the 

boundaries of the organization in such a way that, only those aspects 

having passed the filtering process, could reach a higher level. 

The executive will be completely sure that he has taken the best 

decision only if the enterprise disposes of an adapting mechanism that 

could be used by every executive. A consensus on common objectives is 

difficult for any organization. An amplifying process is required to 

implant decision (Fig.35). Such process demands executives to be 

capable to respond, autonomously, to the variety of problems that may 

emerge from mid and low levels within the organization. Once they have 
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decided upon organizational policies improvements, they could transmit 

their decisions to places or levels where the problems originated. 

There, they would be analyzed in greater detail and then re-transmitted 

to a lower level to be implemented ( the executive in charge of 

implementation will be responsible of the whole process). The 

environmental complexity could be handled with the greater flexibility 

in the control of uncertainty, ever present in the implementation 

process of organization's policies. 

Through information filtering and amplifying processes, the VSM 

identifies Stability Indicators and, according to tNe way -such an 

information is used, the organizatidnal effectiveness could be attained. 

b) Classification of Indicators in terms of Efficiency, Efficacy and 

Effectiveness 

By measuring their quality, the productivity of processes could be 

increased. The use of resources, rationality of processes, and 

attainment of results, in accordance with relevant factors, should be 

verified for this purpose. The dynamic behaviour of the organization as 

a whole, and consequently the continuous evaluation of Stability 

Indicators are based on the criteria of efficiency, efficacy, and 

effectiveness (Fig.36). 

Efficiency is used to analyze performance within the enterprise and 

depends on how well resources (human, financing, technological, 

information, etc.) are being employed in the organization. It gives 
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analysis criteria about quality of the different internal processes 

while observing the organizational behaviour. The organization must be 

considered as a group of independent processes whose sole objective is 

to attain maximum efficiency in their results. Efficiency is indicative 

of whether what is been done is correct and at lower cost. The link 

between opportunities and means becomes the operational managerial 

responsibility through its resources and comes to be the major 

determiner of organizational efficiency. Consequently, the 

relationships between the internal process and the necessary resources 

to carry out such a process are very important and constitute a prime 

measuring factor to be always kept in mind. 

It is important that any existing bottleneck will be removed to attain a 

maximum of efficiency. Therefore, it can conclude that indicators of 

efficiency evaluate important characteristics of the operational work in 

the areas that are parts of the lower recursion levels of the 

organization. 

To make management efficient at this level of recursion, it is necessary 

to think of plans, their enforcement, and the analysis of their results 

in an integrated, efficient, and coherent manner. All the 

organizational units must be integrated in a continuous and permanent 

action allowing them to maintain an internal stability and adapt toa 

changing environment. The best way to do this, would be through an 

"Open dialogue” among executives on strategies defining priorities to 

adapt and react in front of future changes. If there is a 

correspondence between opportunities and necessary resources to carry it 
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out, it would be the sole responsibility of the operational executives, 

who, through their functions and actions, constitute a prime determiner 

to analyze the efficiency of the organization. 

If executives happen to have the slightest idea of how their 

organizational units work, they ought to have a monitoring system to 

allow them to know the behaviour of the variables as soon as something 

important shows up. 

Efficacy is a measurement used to analyze the behaviour of the 

organization in relation to the environment and shows whether the 

organization is doing what is expected with its environment. In other 

words if the ae Aaa results are being achieved with the desired 

accuracy in the most suitable time. 

The organization is represented as an open system looking for effective 

goals to adapt to the ever changing environment. This research studies 

the organization as a system trying to reach equilibrium or stability. 

Any disturbance that may attempt to make the system lose balance will be 

offset by forces that try to re-establish it. 

Efficacy is related directly to both corporate integration and 

operational coordination, therefore, it is understandable that it has 

respectively directional and functional characteristics. The way a 

company adapts itself to a complex environment and then manages it, may 

result in an increasing or lowering of performance efficacy. Indicators 

of efficacy are those indicating the result of all the organization 
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managerial action regarding what the environment would be demanding from 

it. 

Effectiveness depends especially on the relationship between objectives 

and opportunities resulting from a strategical management characterized 

by the use of entrepreneurial tactics. This effectiveness criterion 

encloses efficiency and efficacy criteria to measure the corporate 

productivity. A successful evolution of the organization depends, 

simultaneously, on efficiency and efficacy. 

The interrelation of efficiency and efficacy indicators could be 

understood through indicators of effectiveness, every organizational 

unit must show up both. The more these indicators help to achieve 

organizational objectives, the more effective they would be. Besides, 

these effectiveness indicators show how any variation of efficiency 

indicators affect those of efficacy. 

If the final results help to fulfil the organizational goals, the 

enterprise is considered to be effective. Basically, effectiveness 

depends on the relationship that must exist between objectives and the 

opportunities offered so that the corporate strategies are carried out 

completely. Although participant members will have to share their 

points of view to reach, with own criteria, expected results in 

consensus. 

As far as organizational results are attained, according to pre-set 

objectives, adapted to the requirements of the environment, the 
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enterprise could be consider effective. First of all, the level of 

efficiency and optimum efficacy prevailing in the enterprise should be 

systematically identified to achieve total effectiveness (Fig.37). 

Organizational effectiveness depends on its feasibility to maintain its 

viability in fulfilling its organizational objectives in the different 

recursion levels. 

c) Interrelation of Indicators 

As it was pointed out before, Indicators must be designed for different 

organizational activities at different stages of aggregation. 

Establishing relationships, for each indicator with the others, implies 

an orientation towards measuring efficiency, efficacy, and 

effectiveness. The consequence of the behaviour of not only one 

specific indicator but also the relationships between the one and the 

other or others (Synergy) are present in the performance of 

organization. Such segregation makes possible a natural design of 

behaviour measurement at different levels since an organization could be 

defined as a close circuit of indicators relationship. 

Indicators should be identified for the different organizational 

activities, at different levels of recursion, and for different 

sub-systems at a pre-established recursion level. It is obvious that 

its design must include the diverse levels of aggregation. 

Aggregation is a function depending on every level the organization may 

have. Indicators of efficiency, efficacy, and effectiveness have
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different components of aggregation, they belong to different recursion 

levels in the organization. 

While efficiency indicators belong to different cycles and in the 

internal processes of the enterprise in charge of operational managers, 

efficacy indicators relate to processes interconnected, at the medium 

level of recursion, with the environment are in charge of medium 

management, and top management is in charge of effectiveness indicators. 

Organization must step from an emphasis on efficiency (rationalization 

of resources) to an emphasis in efficacy (timely achievement of results) 

keeping a dynamic relationship between products and the needs of the 

environment. Nowadays, this processing requires more efficient 

managerial methods to help maintain underhand the number of variables 

participating in the organization dynamics. 

In applying techniques for measuring, periodically, the organizational 

dynamic, it should be analyzed whether products behave in accordance 

with the requirements of the environment. 

After having obtained an identification for each specific Indicator, 

they could be measured integrally (further explanation under numeral 

e.). Together they furnish the measure of the state of the 

organizational units in time. 

Measurements used to identify critical flows and bottlenecks provide 

executives with planning and control actions to improve the behaviour of 
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any managerial situation by means of follow up and control mechanisms. 

Measuring indicators at corporate level follows a logic of systemic 

interrelations permitting each sub-system to know the exceptional 

changes connected with its behaviour and the changes that may have taken 

place in the behaviour of others sub- systems that could affect its own 

activity. 

2d. Carbocol: Practical case 

This process was carried out with a group of officers representing 

Central Cerrejon and every area in Carbocol, related to the project, 

under the dipection of the researcher, who behave as a facilitating 

agent in the identification of Indicators and their measuring patterns. 

The survey in Appendix C was used throughout the process. 

As it was explained before, there is a number of Indicators used to 

measure efficiency, others could be weighed only in relation to efficacy 

and others with total effectiveness. Every managerial unit must, 

nevertheless, be evaluated in terms of efficiency, efficacy and 

effectiveness. 

a) Identification of Stability Indicators for Central Zone 

Definition of significative indicators for the Central Zone Project is 

something closely connected with identification of areas likely to 

present mistakes or irregularities. This makes it necessary to have 

206



Indicators permitting to predict, prevent or detect such mistakes. 

Carbocol’s operational results as well as its financing situation ata 

given time are the consequence of a managing task that influences, 

directly, the results attained by Central Zone. This is why Carbocol 

should be studied integrally as a corporation and Central Zone asa 

Business Unit to justify most of the necessary internal and external 

Stability Indicators, that otherwise will have no logical explanation. 

At present, the identified indicators cover a wide gamut of functions 

either in the company or the project, and are related to production, 

marketing, financing, socii-economic impact, etc,. 

It could not be stated that the organization relies only on budgetary 

and financing indicators, nevertheless, being the financing area one of 

the outstanding problems in Carbocol, it is necessary to keep handy 

those indicators that permit to analyze continuously the financing 

situation of the company. 

The Central Zone project is directly affected by, from the financing 

point of view, what happens in Carbocol as a corporation. The 

identification of adequate indicators requires a thorough analysis of 

the enterprise. The compilation, interpreting, comparing and studying 

financing states plus the operational data of Carbocol are basic for 

such an identification. Nevertheless, this research will deal merely 

with the final result of the analysis leading to calculation and 

interpretation of indicators, such as, percentages, rates and 
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tendencies, since they are used to evaluate the financing and 

operational performance of the company, and help executives, investors 

and debtors to take their relevant decisions. 

The identification of Stability Indicators, in the financing context, is 

closely connected to identification of financing ratios. These ratios 

are quotients comparing the giving characteristics of a process (process 

is a financing analysis of the enterprise). 

These indicators are useful to make sensibility analysis, examine 

relations of cause and effect among the different accounts of the 

financing analysis, their activities and their accrues. When dealing 

with measuring financing ratios in Carbocol, it is necessary to carry 

out a historic-statistical comparison of each ratio and the value of 

such a ratio with the values of other enterprises in the sector. In 

other words, such a comparison means that one sole financing ratio is no 

a sufficiently valid base for it to be applied. 

The financing ratios that could be taken from financing statements could 

be varied, but here, the important thing is not the number of ratios,but 

a reduced amount that,once conveniently applied to the type of business 

the enterprise is carrying out, could furnish a thorough and meaningful 

analysis. Financing indicators of liquidity, leverage, activity and 

profitability will be the basic objects of concentration for the present 

study. 
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1) Efficiency measuring Stability Indicators 

Stability Indicators for measuring the efficiency of the project furnish 

the criteria used to analyze the performance of Carbocol because they 

permit to determine whether the organization is doing correctly what 

should be done. The relationship between internal process and resources 

is very important in measuring efficiency. This indicators link 

opportunities and means through resources and products and become a 

factor that better determines the organization’s efficiency. 

Most of these indicators belong to the processes identified at the third 

level of recursion. Fig.38, depicts a summary of these indicators, 

related to each of the project operational phase. The Indicators, that 

have been identified for the exploitation phase of Central Cerrejon 

provide useful measurements to evaluate results regarding the mine 

operation, land transport, and harbouring that have been as stages of 

the exploitation phase. 

PRODUCTIVITY 

This indicator is used in mining activities and compares the mine real 

operation against the theoretical operation that could be affected by 

external factors. It would be quite convenient for the productivity 

measurement to be applied to every machine, required either by the mine 

for extraction of the mineral, land transport (trucks and railway 

including their maintenance), and others machines necessary to stack and 

ship the coal at the port, machinery maintenance including.



EFFICIENCY INDICATORS 
  

  

MINE 

VARIABLES 

PRODUCTIVITY 

AVAILABILITY 

VULNERABILITY 

NET CAPACITY 

MACHINERY NEED 

MACHINARY OPERATING 
cost 

INDICATOR (PER MACHINE) 

OPERATIONAL PRODUCTIVITY/ENVIRONMENTAL 
CONDITIONS FCTR. 

1 - MAINTENANCE FACTOR (FABRICATION 
REQUIREMENTS) 

AVAILABILITY / PRODUCTIVITY ( WORK SITE) 

THEORETICAL CAPACITY / USEFULNESS INDEX 

WORKING VOLUME/ NET CAPACITY 

(FUEL, LUBRICANT, SPARE PART, TIRE TREADING 
SPEND PER HOUR)* COMMERCIAL PRICE 

  

RAILROAD 

PRODUCTIVITY 

AVAILABILITY 

365 OPERATION DAYS: 24 HOURS A DAY 
RETURN CYCLE 148 KM. 
WEIGHT PER WAGON 97 TONS, 
COAL MOVEMENTS 13 TONS PER WAGON 
LOAD RATE 8255 TON/HOUR, 
UNLOAD RATE 6800 TONS/HOUR, 

RAILROAD (TRANSPORT ROAD AND RAIL MAINTENANCE) 
LOCOMOTIVES (EXPORT TONS/ROUND TRIP HOUR) 

RAILROAD 
LOCOMOTIVES 

  

PORT 

PRODUCTIVITY 

SHIPPING DELAY 

LOADING RATE 

365 OPERATION DAYS: 24 HOURS A - DAY 

MAXIMUM SIZE OF SHIPS: SUPPLY MOORING 5 
COAL MOORING 150 

SHIP LOAD RATE 1082 TONS/HOUR 

STACKER RECLAIMER 
SHIP LOADER 
MOORING 

FORECAST SHIPPING TIME/ REAL SHIPPING TIME 

CONTRACT LOADING RATE/ACTUAL LOADING RATE 
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EFFICIENCY INDICATORS 

  

  

LIQUIDITY RATIOS: 

CURRENT RATIO TOTAL CURRENT ASSETS/TOTAL CURRENT LIABILITIES 

WORKING CAPITAL CURRENT ASSETS - CURRENT LIABILITIES 

QUICK RATIO (CASH & EQUIVALENT & MARKETABLE SECURITIES & 
ACCOUNTS RECEIVABLES)/ CURRENT LIABILITIES 

SALES/NET WORKING NET SALES/ NET WORKING CAPITAL 
CAPITAL 

LEVERAGE RATIOS 

TOTAL LIABILITIES/ TOTAL LIABILITIES/ (TOTAL NET WORTH 
NET WORTH ~ INTAGIBLES) 

INTEREST COVERAGE (NET INCOME BEFORE TAX + TOTAL INTEREST 
EXPENSE)/ TOTAL INTEREST EXPENSE 

TOTAL SENIOR DEBT/ TOTAL SENIOR DEBT/ (TOTAL NET WORTH 
(NET WORTH & - INTANGIBLES & SUBORDINATED DEBT 
SUBORDINATED DEB) 

  

  

LONG TERM DEBT/ (TOTAL LIABILITIES - CURRENT LIABILITIES) 

FIXED ASSETS /FIXED ASSETS — NET 

Fic, 38 
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Mooring must also be taken into consideration when performing the above 

evaluation. 

AVAILABILITY 

This indicator furnishes the necessary evaluation to measure the 

availability of each machine that depends on the theoretical production 

minus the maintenance factor. This measure must be taken simultaneously 

with productivity since it is, essentially, a factor connected directly 

with machinery. 

VULNERABILITY 

This indicator shows the proportion that must exist between availability 

and productivity and must be measured right at the working site. 

NET CAPACITY 

This indicator reaffirms usefulness and productivity of each machine and 

it is measured as: THEORETICAL CAPACITY / USEFULNESS. 

MACHINERY NEEDS 

This indicator defines the quantity of machines required to carry out 

the whole production process and it is measured as: WORKING VOLUME/ NET 

CAPACITY 

MACHINERY OPERATING COST 

This indicator includes every operational cost of working machinery 

consumption along the production line. It is measured in terms of: 

(FUEL, LUBRICANT, SPARE PARTS, TIRE TREAD WORN PER HOUR) %* COMMERCIAL 
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PRICE 

LIQUIDITY INDICATORS 

These indicators emerge from the need to measure the capability Carbocol 

has to meet its short term obligations. They are used in the degree of 

facility or difficulty that may be encountered to honour the current 

liabilities and transform into cash the current assets. The chosen 

indicators are current ratio, working capital and quick ratio. 

LEVERAGE INDICATORS 

These indicators measure up to what degree and how debtors participate 

in financing the enterprise, establish the kind of risk they and the 

owners could be exposed to and the convenience or inconvenience for the 

enterprise to reach a pre- determined level of leverage. A summary of 

leverage indicators could be seen in Fig.38 . 

2) Efficacy measuring Stability Indicators 

These indicators depend on the relationship that made exist between 

objectives and strategies, either in Carbocol and Central Zone, to 

fulfil opportunities and counterattack threats inherent to the 

environment, consequently these indicators are directly linked to 

strategical management. The more these indicators help achieve the 

organization objectives, the more effective it would be. 

The indicators furnish useful criteria to analyze the organizational 

performance in relation to the environment, through the existing



relationships between the obtained results, either by Carbocol or 

Central Zone, and those demanded by the environment from the 

organization and evaluate whether what is being done is the correct 

thing. 

The facility to identify efficacy indicators is widely ruled by the 

integration and coordination of Carbocol as a company and Central Zone 

as a business unit. A summary of the indicators at the second level of 

recursion is described in Fig.39. 

COAL PRODUCTION 

This indicator refers to the total volume of coal extracted. The mining 

production plan for Central Zone defines the quantity to be produced, 

for the present situation the contract granted to Pinsky stipulates the 

total amount. 

INVENTORY CONTROL 

Inventory control is an indicator that evaluates the existence of coal 

stock rotation in the yards of Central Cerrejon mine, Albania and Puerto 

Bolivar. The ratio is: STOCK ROTATION= SALES ($)/ AVERAGE INVENTORY ($) 

ESTIMATING INVENTORY OF REAL STOCK 

The real stock is estimated in cubic meters through a topographical 

measurement. A pile of coal must be levelled or flattened prior to 

measuring. This calculation is valid for the yards of Central Cerrejon, 

Albania and Puerto Bolivar. The real stock, although included in the 

extension, was not considered in the first operation contract. 

214



EFFICACY INDICATORS 

  

  

VARIABLE 

COAL PRODUCTION 

STERILE REMOVED 

COAL RECOVERY 

INVENTORY CONTROL 
(ALBANIA & PTO. BOLIVAR) 

COAL PRODUCTION COST 

INDICATOR 

LOADED COAL 

STERIL REMOVED 

RATIO= STERIL REMOVED/ COAL PRODUCTION 

STOCK ROTATION= SALES ($)/ AVERAGE 
INVENTORY ($) 

CARBOCOL=PRODUCTION COST PER TON 

PINSKYPRODUCTION COST PER TON 

In terms of variation curves: 

PREMIUMS OR DELAYS 

ACTIVITY RATIOS 

PAYABLES IN DAYS 

INVENTORY IN DAYS 

RECEIVABLE IN DAYS 

TOTAL ASSETS/NET ASSETS 

CONTRACT FREIGHT, SALE PRICE, SALE, QUANTITY 

AGREED TIME / REAL FREIGHT, SALE PRICE, SALE 

QUANTITY OR ACTUAL TIME CONTRACT 

ACCOUNTS PAYABLE/ COST OF GOODS SOLD (OR 

SALES IF THERE IS NO CGS) * 365 

INVENTORY/ COST OF GOODS SOLD (OR SALES IF 

THERE IS NO CGS) * 365 

ACCOUNTS RECEIVABLE NET/ NET SALES 

TOTAL ASSETS/NET ASSETS 
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DENSITY ESTIMATE 

To determine the real volume, the degree of density coal has must be 

measured. 

QUALITY 

Coal quality is essential to obtain a competitive advantage in the 

market and it is determined in terms of ashes, moisture, sulphur, 

fixed-coal and volatile matter. Pinsky will be awarded either a premium 

or a penalty (liability) depending on the quality of coal extracted. 

STERILE 

This indicator is constantly evaluated in relation to dirt removed while 

extracting the coal. 

COAL RECOVERY 

This indicator shows the ratio between sterile removed and coal 

extracted. when measuring the behaviour of this indicator the ratio 

should be 4 m3 sterile to 1 ton of coal. 

COAL PRODUCTION COST 

This indicator is defined as the production cost per ton as stipulated 

by the contract signed between Carbocol and Pinsky & Associates. It is 

also important to consider the real Pinsky production cost spent per ton 

because of the fixed or non-variable nature of some of the expense 

items.



ACTIVITY INDICATORS 

These indicators, known as rotation indicators too, attempt to measure 

the efficacy an enterprise deploys in using its assets in accordance 

with the speed involved in the return of its investment (gain back). 

The financing activity indicators are connected with payable in days, 

inventory in days, receivable in days, etc. 

3) Effectiveness measuring Stability Indicators 

These indicators includes the efficiency and efficacy of Carbocol and 

Central Zone, as a complete entity, in trying to attain objectives in 

accordance with environmental opportunities and threats. With these 

indicators, it is necessary not only what is going to be measured but 

also the way such measurements interrelate to gauge managerial 

productivity. 

Fig.40 shows the effectiveness indicators that have been defined for the 

first recursion considered as corporate productivity. That figure 

contains certain formulas used for measuring the behaviour of each 

indicator. 

MARKET POSITIONING 

This indicator is measured in terms of market share over a given period 

of time. The measurement is stated as the available clients percentage 

that must be attracted or captured by the company. 

217



EFFECTIVENESS INDICATORS 

  

  

VARIABLE 

MARKET POSITION 

MAKET SUCCESS 

PRICING 

COST 

CUSTOMER SATISFACTION 

PROFITABILITY RATIOS 

NET MARGIN % 

RETURN ON AVERAGE 
ASSETS % 

RETURN ON AVERAGE 
EQUITY * 

GROSS MARGIN * 

SGé&ax 

CUSHION (GROSS 
-SGé@ax 

INDICATOR 

MARKET SHARE 

CHANGE IN MARKET SHARE 
GROWTH RATES OF COMPANY MARKETS 

MEAN SALES PRICE 

MEAN PRODUCTION COST 

TOTAL NUMBER SHIPPING WITH RIGHT 
QUALITY/TOTAL SHIPPING 

NET INCOME/ NET SALES * 100 

NET INCOME/ TOTAL ASSETS * 100 

NET INCOME/ TOTAL NET WORTH * 100 

GROSS PROFIT/ NET SALES * 120 

(SALES, GENERAL & ADMINISTRATION EXPENSE) 
/ NET SALES * 108 

GROSS MARGIN- SG&A 
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PRICING 

Pricing does not merely depends on internal factors such as quality, 

transport costs, and value of coal extracted, but also on market 

external factors dealing with competitiveness. 

cost 

Cost is directly associated with one coal ton produced during a given 

lapse of time. At the end of that period, the cost of coal produced 

will be determined by an average ( cost) per ton over that period. 

CUSTOMER SATISFACTION 

This indicator gives the measure of customer’s satisfaction with quality 

of coal shipped over, so that he would never consider the possibility of 

rejecting it or switch to another supplier. 

PROFITABILITY INDICATORS 

Indicators of profitability are used to measure the effectiveness 

management has to control costs and expenses to turn sales into profit. 

It is important that these indicators may analyze the return (gain back) 

of capital invested by the company. 

Profits are, generally, a profitability measure in proportion to 

Carbocol‘s disbursement or investment. A good indicator would be net 

margin, return on average assets, return on average equity, gross 

margin.



b) Relationship among indicators 

No indicator could have any meaning isolated from the entrepreneurial 

context it is located in, nevertheless, each one is useful for 

management decisions taken. Their reciprocal relations must be 

considered to better understand how the diverse areas of Carbocol 

interrelate and observe how, when such relations are modify, executives 

are able to take much better decisions. 

A tool permitting to interrelate indicators for them to reflect the 

relative influence of the one on the other is paramount here. 

As an example, it could be observed how a simple modification in the 

production of coal at Central Zone affects the land and sea transport, 

deliveries to customers, inventory levels, etc. That is why the 

day-to-day and the mid term production plan should be adjusted. 

Some indicators imply long term planning -- over five years-- 

investments, changes in the managerial structure, increment in 

production capacity, and development of new qualities and technologies, 

for instance; some others -- mid term-- such as personnel, motivation, 

correction of bottlenecks and those required by daily planning. 

Comparing various groups of indicators is important, for instance 

financing ones. The analysis of each indicator should not be carried 

out independently from the other financing statements. Quite the 

contrary, the correlating indicators must be studied in group to find



the effect the ones may exert on the others and, thus, obtain global 

conclusions that permit the enterprise to have an exact idea of its real 

financing situation. 

Coming back to the financing indicators example, there are indicators 

such as profits, an effectiveness measure, for they are simultaneously 

related to efficiency and efficacy (Fig.41). There are other financing 

indicators, connected exclusively to efficacy, e.g. incomes and others 

to efficiency e.g. expenses. Some indicators must correspond with the 

different cycles of processing in the organization. 

Each enterprise and economic sector have their own conditions and 

characteristics. Therefore, only when extracting and comparing 

indicators of an enterprise against another of the same sector, they 

become meaningful. 

Carbocol needs standard indicators calculated for the energetic sector 

it belongs to. Standard indicators and their values must not be 

considered "ideal” but as representing the whole sector, they are used 

to compare each specific enterprise. This is the best way to situate 

the company in terms of competitiveness and draw*the biggest profit out 

of this comparison. 

1) Relationship among production indicators 

Production and commercialization of Central Zone coal belong to a cycle



EXAMPLE OF INDICATORS FOR EFFICIENCY, EFICACY AND EFFECTIVENESS 

INDICATORS 

PRODUCTS ENVIRONMENT 

  

  

EXPENSES INCOMES 
fee as 

j : SALES PRODUCTION 

PRODUCTION|ADMINISTRATIVE | SALES 
COST EXPENSES | COSTS nts 
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and as. such the identified indicators, in it, depend the ones on the 

others. The first step is receiving,from Pinsky, the Central Cerrejon 

coal production on trucks. The second, transporting the coal on the 

Sanchez-Polo’s trucks to North Cerrejon where the movements of the 

mineral from the railway and the port or harbour are checked, compared 

and confirmed by Intercor. The third step is shipping the coal at 

Puerto Bolivar, where not only the stock-piles movements but also those 

from production are fixed by taking into account the number of shipments 

or deliveries carried out, either by trucking or railway, including 

the relevant loading factors. 

This way all the information flowing about this cycle depend on some 

logical steps that could be converted into mathematical equations. 

Thus, the exact production volume could be determined by considering 

inventory of real stock that, once done, could be used to adjust the 

estimate of such existences with the corresponding data. This 

adjustment provides the volume of real production. Therefore, the daily 

production is based on calculations that take into account the real 

stock inventory estimated according to different coal movements, for the 

corresponding month, if it is compared with the previous one, and so on 

and so forth until a new inventory is taken. 

From the above information, it can be deduced that obtaining one 

indicator is not an easy task, besides a crass mistake could be made if 

it is considered isolated from the context it emerges from, since the 

relationships among indicators could be overlooked. 
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2) Relationship among financing indicators 

There is a series of interrelationships among some financing indicators 

to be taken into account if an integral study of the enterprise is to be 

made. Financing indicators expressed in terms of ratios have little 

significance by themselves. There is a close relationship among 

liquidity and activity indicators, especially when it concerns rotation 

of accounts receivable and rotation of inventories. The current ratio, 

main indicator of liquidity, could be either supported or deteriorated 

by apod or bad rotation of either accounts receivable or inventories. 

The current ratio, in their analysis, present a great dependency on the 

rotation of accounts receivable and inventories. Another relationship 

worth studying is the one existing between debts incurred and the net 

profit margin of the enterprise. 

Thus, the absolute number, represented by an indicator numeric 

relationship, has no meaning outside the economic- financing context. 

The found value starts making sense once it is placed within an 

economic-financing environment and when it originates in some 

statistical listing that gather economical history of Carbocol. 

Therefore, there is no way to determine whether it indicates favourable 

or unfavourable situations, or whether there is at least away to 

compare it to any other thing. 

When defining these financing indicators, it is essential to observe how 

the world economic situation affects directly or indirectly Colombia and 

Carbocol. Some of the external world variables influencing the 
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effectiveness indicators, that must be considered, are inflation, 

devaluation, change rates, prime rates, external debt, economical and 

political power of the oil producing countries, etc. 

Some internal variables (Colombia) may influence directly the efficacy 

indicators i.e. the national economic situation in its variations lead 

to a constant preoccupation about the government's general economic 

policies, monetary measurements, the attitude or decisions of unions, 

the national development plans, the problems concerning the balance of 

change, the development of imports and exports, the subsidized credit 

policies, etc. 

If the internal situation of Carbocol is analyzed, some variables that 

may influence efficiency indicators must be considered. They deal with 

policies related to the fiscal regime treatment, production cost, 

inventories, depreciation, amortization and the expenses associated with 

sales, among others. 

The analysis of these indicators points out the strong and weak points 

of both Central Zone and Carbocol at a given time indicating 

Probabilities and tendencies. At the same time it focuses on certain 

indicators and their relationships with others, but they need later and 

deeper investigation.



e. Measure Stability Indicators 

le. Measuring Stability Indicators 

After the identification of relevant indicators, the next decisive step 

is pondering them. "What was done today, the real thing, is compared 

to wh&t could have been done as at every thing had been optimally 

organized under present level of resources and operational hurdles. If 

hurdles are reduced and resources allocated, a better value has to be 

attained". Espejo (1986) 

When the definition of process was studied, it was understood that it 

could offer executives criteria based on the analysis of productivity 

improvement to measure indicators. To accomplish this, executives must 

focus their attention on result producing processes, either by 

increasing or reducing the input resources, varying the efficiency of 

the transformation process, or varying the efficacy of results according 

to what is expected from the organization. 

For measuring purposes, the indicator is considered as a reason or 

quotient, which events or numbers, depending on a set of pre-established 

rules are assigned to. In order to quantify indicators, a series of 

relationships must be established so as to facilitate the reduction and 

measurement of a great variety of indicators into a simple ratio. 

Measuring of Stability Indicators demands a great deal of criteria 

directly connected to a suitable moment, production, quality, security,



wastage, leisure hours, personnel replacement, overtime, etc. Since 

this kind of measuring changes constantly to meet the requirements of 

environmental interferences, it requires a continuous feedback for a 

better monitoring of indicators by means of information loops. The 

loops integrate the executives’ apprenticeship process, past experience, 

present action, and future behaviour for each indicator. 

A sophisticated measuring performance derives from a careful analysis of 

indicators beginning with the whole organizational system and goes down 

segregating until it has been thoroughly measured the performance of all 

lower levels. 

Executives, based on stability criterium, emerging from experiences, 

theirs, their organization or their competitors, measure indicators. 

They also measure and define those that could be necessary to evaluate 

the organizational performance and behaviour and negotiate stability 

criteria for each indicator by changing their needs of information 

adjusting the information systems their decisions are based on. 

Measuring indicators also influence the implementation of organizational 

adjustment by improving problem solving, and apprenticeship processes, 

adaptability or development of new indicators. 

a) Indicators measuring criteria in terms of actuality, capability 

and potentiality 

When measuring indicators, it is important to keep their behaviour



measurements in terms of actuality, capability and potentiality. 

Because this permits to add latent resources to improve the situation of 

each indicator, thus providing a powerful supporting tool for decision 

making. Correctly managed, it permits to simulate to maximum what the 

organization can do in the short, mid and long term. These measurements 

affect the organization directly since they allow organizational 

behaviour to be observed in terms of efficiency, efficacy, and 

effectiveness, once resources are thoroughly used and constraints 

altogether removed. 

Actuality: A fluctuating value based on measuring the possibilities of 

the present with existing resources and constraints. 

Capability: The maximum that could be accomplished with present 

resources under existing constraints. It is a fixed value that provides 

a reference on how to reach present productivity. The annotations in 

strategical planning for productivity must be explained in accordance 

with differences of optimal values. To determine capability, it is 

important to clearly state resources and constraints that are connected 

to maximum capability. 

Potentiality: The maximum to be attained once resources have been fully 

developed and bottlenecks removed to improve capacity. In other words, 

potentiality permits, once bottlenecks are removed and resources 

improved, to reach superior values for such capability. It means it is 

possible to create better conditions than those already defined in 

capability to develop activities. 
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Potentiality is a normative value connected to setting up production, 

marketing, or financing policies. The values from the competitiveness 

stability indicators must be considered to measure potentiality. With a 

such value, it is expected to answer questions like: How much could be 

produced? Which is the company’s potential market? etc. To answer 

them, the real meaning of potentiality should be understood. 

Determining capability is a fundamental concept at measuring indicators. 

While potentiality is basically a normative value and actuality a 

fluctuating one, capability is a stable measure depending on stable 

patterns for present organizational resources. Most of the time to 

determine capability, it is necessary to have at one’s disposal series 

of time or simulate the behaviour of every indicator. This value can 

only be defined after the values for the other activities have been 

standardized, since they could affect the measurement of a specific 

activity. 

b) Productivity, Latency and Performance Indices 

Analyzing the indices is a method that helps executives to observe the 

behaviour of the organization in the short, mid, and long term by means 

of a permanent evaluation of their behaviour in time. 

An index is defined as a measuring instrument that allows detecting 

variations from the indicators standard measurements. Indices provide 

relevant measurements for any organizational operation and facilitate, 
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through them, observing the behaviour of an indicator in time and follow 

it up. Besides, the absolute value of indices provide not only a 

measurement of the evolution of each indicator in time, but also helps 

executives to adjust to the organizational complexity in accordance with 

the inherent dynamics, thus it becomes a powerful tool in decision 

making. 

A definition of Indices of productivity, latency, and performance as the 

reason of measuring actuality, capability, and potentiality follows: 

(Fig. 42) 

Index of Achievement or productivity- This is the quotient between 

actuality and capability if “better” means more (e.g. production per 

day) or between capability and actuality if "better" means less (2.9 

hours necessary to perform a job). This index measures the possible 

organizational developments with present, although inactive, resources. 

What is done today, the actual present value, is compared with what 

could have been done as if everything had been optimally organized with 

present resources and constraints. The value can vary only from 0 to 1 

the closer to 1, the higher the achievement. 

  

0<= Act/Cap 

-Index of Latency- It is the quotient between capability and 

potentiality, or the other way round depending on the scalar order 
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between these two measuring factors. It measures how much could the 

system accomplish in one, two or three years with present although 

inactive, resources. In other words, latency is something potentially 

present that has not been attained. The annotations to latency are 

defined for all the activities in accordance with conditions of 

potentiality that can be obtained. The closer to 1 the index, the 

better it will be using latent resources. This index is connected to a 

measurement that could be only reached in the long term. 

O<= Cap/Pot <=1 

-Index of Performance- It is defined as the quotient between actuality 

and potentiality (or the other way round depending on the scalar order). 

It could also be defined as the product of the indices of achievement 

and latency. 

O<= Act/Pot <=1 

The significance of this index lies in the fact that it is related to 

both present and future, since it balances organizational achievements 

in the short term anda need to develop resources to maintain or 

increase productivity in the future. 

The system of indices is a measuring instrument permitting the detection 

of any variation from some pre-established standards. The executives 

have to grasp the importance of these indices in order to understand 

what happens, should, in some given circumstances, the behaviour of the



indicator be improved under certain and specific constraints. This 

system allows executives to measure the present performance of any 

organizational operation and, at the same time, helps them to create the 

future. 

To observe the behaviour of indices and their relationship in time is 

primal. For example, any manager could improve performance of an area 

that shows increasing values for actuality or decreasing values for 

capability either way, by improving productivity or reducing costs. If 

costs are reduced, productivity is improved, but, in the long term, the 

future of the organization might be destroyed. On the other hand, if 

potentiality is kept constant, when it should be increased, performance 

would grow better, although in the long term, this could be harmful for 

the organization because achievement will be reduced. 

c) Planning concepts related to Indices 

The term planning is related to the concept of time in the short, 

medium, and long term. Different concepts of planning, are closely 

related to indices such as tactical, strategical and normative planning. 

-Tactical Planning: relates to short term in the extent of which 

planning is based on actuality. To know actuality, what is being done 

now, is important if this value will serve as reference for what is 

expected todo later. If this value is used, a plan sufficiently 

realistic and rational should be elaborated based on what ought to have 

been done before the brief existence of the present. Therefore, it is



important to be-highly sensible of the here and now to plan for the 

morrow. 

As each executive is aware of both his top capability and actuality, he 

will understand what he is going to do tomorrow if he refers to what 

could be done with the present levels of productivity today. 

For this kind of planning to exist in a continuous process, it is 

necessary to be extremely aware of today’s changes to plan for the near 

future, considering essentially, what could be accomplished if present 

levels of productivity are kept under control. 

“Strategic Planning- That is planning by objectives in the mid term. 

Some organizational negotiations are necessary to design new objectives 

and appropriate continuous process to attain them. This planning 

operates on the basis of top capability and allots the best existing 

resources to be used in the coming years. 

It is the relation of many plans supported by a continuous process to 

reach top capability. Strategical planning is a systematic process that 

looks into the future to identify how much could be accomplished and the 

best way todo so. Once resources and constraints are fully known, 

executives, within the organizations, can use as point of reference the 

interactions and evaluation of behaviour. 

-Normative Planning- Planning based on potentiality. Generally 

i) a b



investment planning, structural changes, technological innovations and 

expansions are directly related to long term planning. It refers to 

what should be done for each activity once constraints have been taken 

away and resources developed. This kind of planning brings along lots 

of risks and penalties but offers better and perhaps decisive benefits 

in the long term. Analyzing the conditions of potentiality that could 

be reached or not and why, is important when defining normative 

planning. 

It is essential to plan with enough autonomy in the long, mid and short 

term at each recursion level of the organization for each task to be 

developed in its most appropriate level. There will be imbalances if 

there is not clarity in the definitions corresponding to each level of 

recursion. 

Handled by executives, this planning system permits a continuous check 

up of the consistency of such plans with reality. As plans emerge, they 

are fed with new information so, by the time they reach the executives, 

the latter would be ready to face, at any moment, the apparition of 

possible inconsistencies. 

2e. Carbocol: Practical Case 

Each indicator is measured after having been identified. The 

measurement would take as base Indicator coal Production, such an 

Indicator was selected because it is one of the most important ones, 

interrelated with others in the integral system. 
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a) Coal Production 

The “production” indicator, for the Central Zone Project, is directly 

related to tons produced, delivered, transported and shipped. For an 

accurate measure of the coal produced by Central Zone, it is necessary 

to refer to the production process described previously because it 

permits to understand not only the volume losses but also the 

inventories of existence. 

To determine the amount of coal exploited at Central Zone project, the 

amounts of coal extracted and the sterile displaced to obtain that 

particular coal are measured at the pit. Physical inventories are 

continually carried out at the storing points and the estimated value is 

adjusted accordingly. Most of the time, the value of the physical 

inventory does not match the estimated one because of a series of 

variables that could altered either the final value or the factors 

related to quality. Such variables could be moisture, rain, etc. 

Both at the mine and at the shipping harbour, a quality control is 

carried out. Coal quality depends on moisture, ashes contents, sulphur, 

volatile matter, fix coal, and BTU or units of energy produced per coal 

ton. 

The total-real production is obtained by the following equation: 

Total production = Final stock inventory (A+B+C) - Initial stock



inventory ( A+B+C) + Delivered tons + 

Transported Tens + Shipped tons + 

Volume losses (A+B+C) 

The following partial equation must be considered: 

- (A) Central Cerrejon mine. 

Final stock inventory (A) = Initial stock Inventory (A) + 

Production (A)- Delivered Tons 

- (B) North Cerrejon mine. 

Final stock inventory (B) = Initial stock Inventory (B) 

+Delivered Tons - Transported Tons 

- (C) Puerto Bolivar at the North Cerrejon port. 

Final stock inventory (C) = Initial stock Inventory (C) + 

Transported tons - Shipped tons 

The total coal production arriving at the port should be the same 

dispatched from the mines although natural losses (moisture, dust coal 

falling of trucks, etc.). 
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b) Calculating actuality, capability, and potentiality. 

Fig.43, Index of Production Indicator, is an analysis of behaviour for 

three weeks-working days (from June 3, June 19, 1988) and calculates the 

values of actuality, capability and potentiality and the indices of 

productivity, latency and performance as it is produced by the computer 

model. 

The values of the indicator for June 6, 1988 (Fig.44) were taken to 

illustrate the example and the behaviour was defined in terms of 

actuality, capability and potentiality. 

-Actuality- 

The value of actuality for the production, under existing resources 

and restrictions, was 5824 tons for that day. 

-Capability- 

It is the top level Pinsky could reach with existing resources and 

restrictions. The capability value for that day was 7000 tons defined 

based on the historical behaviour of Pinsky’s production values. 

Capacity value was determined after understanding the way other 

activities could affect production. 

The executive in charge of the production indicator at Central Cerrejon 

Zone must take into consideration not only the value of capability, but 
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DATE 

03.05.88 

04.05.88 

05.05.88 

05.05.88 

07.05.88 

08.05.88 

05.05.88 

10.06.88 

11.05.88 

12.05.88 

13.05.88 

14.05.88 

15.06.88 

16.05.88 

17.05.88 

18.06.88 

15.05.88 

INDEX OF PRODUCTION 

ACTUAL. 

2515 

1524 

BESS 

S24 

4o10 

3501 

4500 

3800 

3100 

3600 

3800 

3300 

3150 

4000 

4100 

3800 

3300 

CAPA. 

1000 

1000 

1000 

1000 

000 

100 

1000 

1000 

1000 

1000 

1000 

100 

1000 

100 

won 

1000 

1000 

POTEN . 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

8000 

FIG. 43 
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INDICATOR 

PROD. 

O.42 

O22 

0.58 

0.83 

0.58 

0.50 

0.64 

0.54 

0.53 

0.51 

0.54 

0.56 

0.54 

0.57 

0.59 

0.54 

O41 

LAT. 

0.87 

0.87 

0.87 

0.61 

0.87 

0.61 

0.87 

0.81 

0.87 

0.61 

0.87 

0.81 

0.61 

0.81 

0.87 

0.67 

0.61 

PERF. 

0.36 

0.15 

0.86 

0.13 

0.51 

O44 

0.55 

O47 

0.45 

0.45 

O47 

0.45 

O41 

0.50 

0.51 

0.41 

O41



INDEX VALUES FOR JUNE 6 - 1988 

POTENTIALITY: 8000 

LATENCY: 0.87 

CAPABILITY: 7000 PERFORMANCE: 0.7 

PRODUCTIVITY: 0.83 

ACTUALITY: 5824 

FIG. 44 
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also resources and restrictions associated with it. 

-Potentiality- 

The potentiality of Central Zone is the highest daily production 

capability projected for that Zone. This value considers as developed 

all the resources and suppresses all restrictions, within the boundaries 

of feasibility, independently from Pinsky’s top daily production 

capability relying on the stipulation of the contract signed. 

The estimated value was 8000 a day. It was obtained by means of 

studying what other similar mines in identical situations could get to 

produce. As values, North Cerrejon and other coal projects abroad were 

taken into consideration. 

c) Indices of productivity, latency and performance 

The indices furnished by previously established measurement are 

calculated in terms of productivity, latency and performance. The 

following are previously established values: 

-Index of achievement or productivity- 

The relation of actuality and capability is called index of productivity 

and its value 0.83. If the relative amount of that day (6 June 1988) 

Fig.44 is analyzed, a descent of 17% could be observed. The important 

relevant thing in this situation is to find out its causes.



- Index of Latency- 

The relation of capability and potentiality is the index of latency and 

its value 0.87. This index measures, realistically, the development the 

organizational may attain in one, two or three years. 

-Index of Performance- 

The relation of actuality and potentiality is the index of performance 

and its value 0.73. 

Analyzing these indices in time constitute a method helping Carbocol’s 

management to observe the behaviour of the organization in the short, 

mid and long terms. Considering the meaning of such relationships is 

important to attempt controlling what could happen, under some given 

circumstances, if the present performance is improved under particular 

restrictions. 

The 7000 daily tons, calculated as capacity for the production indicator 

were obtained in relation to the following indicators: 

90% Availability of equipment 

95% Availability of spare parts 

95% Availability of maintenance of working capacity 

10% Index of absenteeism 

1% Inability caused by accidents 
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10% Environmental moisture (rain,etc) 

Capability may be affected by the change of any of the aforementioned 

values. If the productivity descent of 17 % for the (jun-6-1988) is 

investigated, it is found that the actuality value for availability of 

equipment was 83%. By a deeper analysis of the situation, it could be 

ascertained that 24 trucks produce 7000 daily tons, as each one has a 

net capacity for 300 tons a day (24 * 300 = 7200). 

The 17% equals four trucks production ( 1200 daily tons), therefore, the 

descent in the index of productivity was cause by the absence of 4 

drivers on union leave on that day . 

The above analysis allows to see how the attained results by equipment 

and human resources depend not only on the characteristic of the 

mineral, the expected production, environmental conditions, etc. 

When production, as an efficacy indicator, is analyzed it can be 

concluded that any variations in the measured results could be explained 

in relation to other indicators in the system. Therefore, it is 

important to dispose of an information system to find the causes. 

After having studied the aforementioned indicators, it comes out that an 

effective system of tactical, strategical and normative planning is 

indispensable in the organization since executives have to verify, 

through the system, the ‘consistency of plans with reality. The



information system must be fed as soon as new information has been 

produced for the executives to be alerted at the moment or even before 

inconsistencies arise. Planning in the short, mid and long term would, 

therefore, be only possible through an information indicator system 

supporting decisions taking.



f. How to handle the problem-solving process 

Qnce stability indicators have been established and measured, it must be 

guaranteed that the Stability Indicators System could be implemented. 

This System must, essentially, allow the identification, measuring and 

handling of Stability Indicators for them to be adjusted and actualized. 

It is on this that lies the importance of continuously generating 

debates among the executives and disposing of a systematized information 

system since, briefly, it permits to obtain the best Indicator System. 

Creating permanently consensus and internal debates, in the 

organization, are important factors in the. production of structural 

changes, that is why the debates on Stability Indicators have to 

generate a constant feedback of what is happening inside and outside the 

organization since, in the end, permits to identify and measure the best 

indicators to guarantee that strategies and plans adhere wholly to the 

organization. 

The participants’ rotating interaction of ideas, the discussions to 

clarify them, voting, hierarchy, and additional discussion to arrive 

to a consensus are essential throughout the debate. It is interesting 

to observe how the executives perceive or visualize indicators and the 

way they have to measure them. 

It is possible that this visualization and measurement generate an exact 

list of exceptions and weaknesses in the enterprise to be detected



through the instability of indicators, that must be adjusted by means of 

a coordinating effort into administering the recommendations suggested 

and already accepted. 

The exception reports are used to generate the alerting signals that 

will help the executive to launch a specific action towards avoiding 

danger even before this becomes really harmful for the enterprise. 

This requires an Information System capable to produce line reports 

whenever somebody in the organization may ask for any kind of 

information. 

Detecting problems, as the aforementioned ones, makes it feasible to 

improve the organizational performance and to include corrective actions 

in the relevant managerial process. 

A much more significative Indicators System could be generated if all 

the executives participate in a perfectly structured process to identify 

and measure Indicators. For this reason, the participation of 

executives from Central Zone, and the others areas, in direct 

relationship with the project, have been considered to be so important. 

"The most relevant of all the methodological activities is handling the 

problem solving process. It is at this stage when technical and 

political considerations must permit to establish improvements either 

desirable or feasible.” Espejo (1986). 

To make a correct implementation of the system possible, both an



efficient working team and the necessary resources are necessary. The 

same way, the information produced in the enterprise must be every day 

more reliable and timely. It is also indispensable that, from the 

policies of mine operators, commercial or any other kind of contracts, 

Carbocol could obtain all the information needed to feed the Indicator 

  

System. It is important to bear in mind the experience accumulated by 

other organizations working in the same sector, competitiveness 

especially when determining potentiality should this point be 

emphasized. 

The debates could be expedite if some well structured steps are 

followed. In Fig.45, all the necessary steps to keep the Indicators 

System fed are synthetized and intertwined. Once the indicators have 

been identified, it is possible to adjust or re-define them. Measuring 

could be also adjusted or redefine. As soon as capacities, 

potentialities and actualities are determined for each indicator (step 

A), they are introduced in the data base of the system (step B), then, 

the system calculates the indices of achievement, latency and behaviour 

(step C). Finally, these indices permit the best decisions to be taken 

(Step D, E, and F) about the organizational behaviour. In this way, and 

based on the indicators behaviour, it would be possible to decide on the 

best action to improve organizational performance if such improvements 

should be necessary. The whole sequence has a monitoring mechanism to 

be used as permanent feedback (step G), and permits to improve the 

obtained results to fulfil effectively every managerial situation. 

Depending on the organizational behaviour, capabilities or
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potentialities for each indicator could be adjusted as to reflect the 

real situation. They should also allow the whole organization to make 

an effort towards attaining such values. If a measurement does not 

gauge what it is intended to do, a stable behaviour of the system could 

not be expected since, most of the time, measuring standards, in terms 

of capacities and potentialities, have not been altogether defined. 

The Indicators System permits a continuously checking up of the 

consistency of plans, regarding reality, and this process should be 

handled by executives. The indicators are fed with information as soon 

as it is produced so that, when management gets it, they could be alert, 

at any moment, for the arrival of inconsistencies. 

There is a certain kind of information that requires a statistical 

analysis before it is entered in the Data Bases, this implies a 

permanent check up of the information gathered. 

1. Managerial reports system 

The design of the present Information System, should study the way the 

different organizational decisions are taken at different recursion 

levels and how they are continually debated and analyzed by the 

executives. It should be also analyzed how the efficient and timely 

flow of information allows a better handling of the different 

opportunities that come to the executives to make the best decision. 

Before taking a decision, lots of information has been previously



analyzed so that the organization could adapt better to the prevailing 

circumstances inside or outside the company. Top level executives carry 

out the analysis using as tools the technical reports that were sent to 

him by the anal ince they, the analysts, are in charge of 

  

selecting the best alternatives for a good decision taking, it could be 

said that, the final decision has been the object of a general consensus 

from everybody participating, as the alternatives carry implicit the 

criteria of the analysts. 

Fig.9 provides a general view of the continuous decision taking process. 

Strategies, objectives, policies, and plans are modified and controlled 

by measuring and actualizing Stability Indicators. The complete cycle 

of decisions taking must include not only the results of previous 

definition and measuring of indicators, the analysis of the information 

that may have been generated by such indicators, the presence of 

stabilities or exceptions in the aforementioned analysis, the debate or 

debates originated by exceptions of stabilities, the possible course of 

action that executives in charge of exceptions or stabilities must 

follow, but also the instructions formulated to rapidly carry out the 

decisions taken. If the new decision requires a re-definition of the 

indicators previously defined, it could be done by means of an 

adjusting-continuous close loop either in defining or valuing 

indicators. 

A generation of reports is the obvious result of the steps followed from 

the analysis of indicators up to the necessary instruction to fulfil the 

relevant corrections. This series of steps is summarized in Fig.46 

(Steps to be followed in the analysis of Indicators). 
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DEF INES-->MEASURES-~ >ANAL YZES~->PRESENTS~>DISCUSSES-->DECIDES--* INSTRUCTS 

FIG.46 

The usage of indicators provides the executives with a powerful tool to 

analyze the organizational behaviour, since the system of managerial 

reports permits to simplify, anticipate, and aggregate information 

originated from the analysis of indicators by means of reports either 

graphic or written. There are two kinds of reports: some of them 

dealing with stabilities and the others with instabilities of the 

organizational behaviour. 

For Beer (1987), the reports are in accordance with two important kinds 

of signals that must be acknowledged, the important and the algedonic 

ones. 

An important signal is produced as a result of the stability of 

indicators and comprehends the behaviour of means, tendencies, 

capabilities, and potentialities & stable indicators behaviour



constitute a Eudemonic Regulator. According to Beer, this regulator 

encompasses all the signals consigned in an Important Report. The 

signals are defined as positive if the measuring of indicators behave 

within the defined ranges for the industry or sector the organization 

belongs to. These signals furnish the stable or calm values, of the 

indicator without any kind of alarms. The new strategies, objectives 

and organizational policies originate at the Important Reports since 

they contain the values of the stable behaviour of indicators. 

An algedonic signal is the one that could be pleasant and/or painful for 

the executive in charge because of the exceptions it has reported. An 

exception is produced when the measuring of the indicator and, 

consequently, its behaviour are away from those defined as standard. 

Some processes may have no defined indicators and in the event they do, 

the indicators are being misused or perhaps the defined measuring 

standards have not been the most appropriate ones. In case there are no 

indicators or if it is necessary to re-evaluate the existing ones, a 

deficiency is produced and whenever indicators are misapplied, 

exceptions would be produced. These symptoms of abnormality in the 

behaviour of the system are sent to the executives through Algedonic 

Reports that should be generated timely and at the same place the 

exceptions occurred. They contain suggestions concerning the exception 

and deficiencies produced by deviations from standard values in 

behaviour. The Algedonic Reports generate alarm signals that cause the 

executive to start some kind of action to avoid danger before this turns 

into a real harm for the enterprise. 
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The flow of generated reports is closely connected to the way exceptions 

are handled within the organization, that is why it is so important to 

verify whether exceptions go to the right person at the correct level of 

recursion and at the right time. If this is the case, the algedonic 

signals will be sent directly to the person in charge of taking the 

suggested action. 

As soon as an exception has been detected and an algedonic signal, 

including the relevant recommendations, generated, it is important to 

carry out an action that will permit to implement the suggested 

recommendations. This action must be analyzed with the executive in 

charge of fulfilling it. 

A commitment to make all relevant corrections within a pre-established 

amount of time must have been previously established with this 

executive. 

Suggestions are important since their accomplishment sets the stability 

of the system, therefore, it is important to send the suggestions in 

writing to take corrective actions as well as follow up and monitor the 

implementation of such solutions. 

For example, either an algedonic signal is produced or tendencies 

redefined should the latter change from that is expected. Naturally, 

redefinition must be carried out by or with the executive in charge 

within the relevant recursion level.



If the executives local autonomy is limited, he will have to ask for 

help when the automatic algedonic signal is produced; on the other hand, 

in the event of full local autonomy, he will have to consider whatever 

relations he may have with other recursion levels in the corporation for 

the organization, under any situation, must be always taken as a whole. 

A contingency plan permitting to take alternative actions should be 

included at the moment of making recommendations since, most of the 

time, problems arise when trying to accomplish the action chosen in the 

first place. This is the reason to demand more than one answer for the 

same set of questions in relation to the opportunities present in the 

business environment. 

In the end, handling of reports is what makes up the computer model. 

The whole set of reports produced by the organization needs the 

implementation of a flowing and following up mechanism and the chain 

process that takes place in the managerial handling of the system of 

reports must be analyzed. 

The design of such a system could be as sophisticated as necessary and 

the degree of sophistication will depend exclusively on how indicators 

are being used at the different levels of recursion in the organization. 
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B. MODEL 

A model is defined as a description, simplification, simulation or 

abstraction of reality. The model identifies the principal components 

of reality and shows the way they interrelate. As every organization 

has to elaborate its systems according to expectations, culture and 

managerial processes regarding oe optimal structure, the production of 

flexible models is very important. 

A model is an aid to understand the system being model that could be 

used to describe, explain or control the system. 

By generating Stability Indicators that help to control Carbocol’s 

behaviour, instabilities to be detected, this is why, it is so 

interesting to analyze the general tendencies and perspectives of the 

whole industry. The global dimension of these systems of control 

underlines the importance of deedaniiy adequate information systems. 

The identification of the most advantageous indicators provides a system 

that better supports every decision taking, therefore weighing the 

organizational stability or instability through measuring established 

Stability Indicators is vital. 

Through a monitoring and control system that allows the executives to 

know the changes of any variable connected to the indicators, the 

executives grasp the way the units of their organization operate. 

nN a n



a. Information system for handling stability indicators 

The business environment is every day more complex. Nevertheless, this 

complexity could be acknowledged by observing the emergence of a 

tremendous amount of unexpected events to deal with decisions that must 

be taken. Every new situation has to be analyzed through tools, that 

permit handling the unlimited number of variables, in which decisions 

must be taken, almost immediately. This is why, an information system, 

responding, in real time, to the critical points of the enterprise, on 

which planning and control must be based, becomes unavoidable. 

With the information system, offered here, the different organizational 

areas will be able to design and actualize their Stability Indicators 

since it furnishes relevant and timely information that could detect 

instabilities in the organizational behaviour. Identifying the most 

advantageous indicators brings along, as a result, a system that is used 

to support every decision that could be taken in such a way that, once, 

the principal indicators are identified and measured an improved 

information system could be put together. 

A consolidated Stability Indicators System gives the executives a 

greater understanding of the enterprise's behaviour, because it offers 

them the opportunity to develop a faster adapting and learning 

capability. Lt also helps them to be prepared to cope with 

Organizational deficiencies even before they take place. 

The Indicators Information System permits to know, in real time and by 
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exception, all the changes that take place in the health of the 

organization by constantly monitoring and controlling indicators that 

are going to help Management to take timely decisions. It may be 

observed that most of the organizational problems emerge from poor 

control loops. Since this control is distributed throughout the 

organization, instabilities multiply as indicators interrelate. 

The complete Stability Indicators System make up an Information System 

that permits a better control on the essential processes carried out 

through the organization. 

The important thing in developing this kind of information systems, is 

the definition of criteria that could make possible the best effective 

design. For an information system (MIS), to be effective, it must have 

enough flexibility to respond, continually, to changes in the areas of 

information and technology. The organization must be modelled to better 

identify Stability Indicators "vital signs detectors”. This information 

system will furnish answers in real time, and thus, executives will take 

pertinent timely decisions, without being overburdened with un-necessary 

or inadequate data but rather with alerting signals when something comes 

out wrong. 

Clear criteria about the definition of filters and amplifiers must be 

established, to have a flexible information system. The criteria must 

expedite the identification of Stability Indicators that define the kind 

of information that must be transmitted not only to the different 

recursion levels, but also to the different executives that are going te



receive it. 

It is, therefore, necessary ta find criteria to aggregate relevant and 

useful, data and transactions for the executive in charge because it is 

an extremely important step in the designing of Information Systems. 

There are lots of ways to produce aggregation although not equally 

effective. That is why the philosophy of the Viable System Model 

  

w 5 

useful. 

The main objective of such an information system is to provide the 

organization only with necessary information, in the best place, at the 

best moment, with the right quality and cost, to develop normally 

organizational activities. This information system will support” 

fulfilment, follow up, and monitoring of objectives and strategies for 

the organizational mission to be duly attained. 

ent Centre 

  

Beer (1987) calls Management Centre the suitable environment for the 

group of executives to take their decisions: "The Management Centre, as 

he defines it, is the environment of decision, in which the board, or 

college of managers advance into the process of decision taking they are 

directly responsible for. The Centre is like a corporate brain that 

extends the nervous system of the whole organization into the real 

world, thus integrating the results of its findings, and taking motor 

action in which all the sensory input that originated the action is 

sinthetized. Everything takes place in real time”. The setting up of a



management centre assumes the pre-existence of one or various 

Information Systems. 

The "Decision Environment" or "Decision Centre” is really a "Centre of 

Information Systems. In other words, D.C. could be described as a room 

full of electronic screens controlled by computers. "The idea is to 

improve this room in accordance with new ideas supplied by creative 

executives.” Beer Staford’ (1987). The author's main idea is to set 

aside a place where top level executives could meet and take important 

decisions for the enterprise based on information furnished by the 

system. The information that finally reaches them comes from the 

definition filtering and amplification process, monitoring, analysis of 

results, suggestions discoveries, comments and risks. 

The process implies a decentralized organization structure, in 

accordance with the Viable System Model, and a group of highly prepared 

executives able to interpret results and whose analysis can flow, 

through filters, to the next level of recursion in the organization. 

The computer model is designed with Cybernetic criteria that produce 

outputs -generated in accordance with the philosophy of the VSM as 

described before. The outputs are helpful tools to make predictions by 

means of special feedback and apprenticeship methods at different 

recursion levels in the organization. 

The cybernetic design permits, each executive connected in line within 

the system, to receive signals coming from relevant indicators. This 

makes him aware of different questions that he may want to ask from a



particular indicator, which must be related to his own responsibility or 

that of his lower level of recursion. If the model is considered within 

the context of the Viable System, it could be observed that the 

executive may be located at either one of two particular levels of the 

organization's system. Should he belong to the operational level, he 

would use efficiency indicators but, in the event he belongs to the 

managerial level, he would be employing indicators of either efficacy or 

effectiveness. 

The information coming from different indicators flows from one level to 

another in accordance with reference points that identify the 

responsible for a given indicator or for a given recursion level. The 

generated information is then revised by the following recursion level 

in accordance with the quantified processing diagrams defined by the 

Viable System. These indicators are adjusted depending on the changes 

that may take place in Strategic or Normative Plans. 

c. Computer model 

The flow and data structure in the computer model must follow the same 

kind of logic as that in the Viable System Model. The scheme has been 

thought to. handle complexity by using uniform models that follow 

standard techniques for diagrams of quantified flow and language 

programming of the fourth generation. All terminals are connected to a 

room that continuously receives and generates information. 

The computer model that has been developed is a support system for 
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decision making that brings close to the executives the possibility of 

keeping a permanent control on indicators and critical processes 

indispensable in the successful performance of the enterprise. The 

systems that have been developed so far to support the decision making 

process are interactive. This kind of software is quite different if it 

is compared with the one designed to handle transactions. In it, a 

constant analysis based on different judgements, not necessarily 

following normal programming patterns, prevails. The mental process 

used by this kind of software can not be programmed as it is in constant 

evolution. 

Since planning and control for each plan require one or more indicators, 

the system must be sufficiently flexible to allow the effective 

interrelation of all the indicators so that they could adjust more 

freely to the changes the organization undergoes in time. In the end, 

instead of one strategy or one plan, there will be as many as indicators 

have been defined within and without the enterprise and this is, in 

essence, what really constitutes the organization’s strategic plan. The 

indicators system is designed to facilitate following up and monitoring 

each indicator and, at the same time, allow its measuring to be made at 

the very moment any change takes place so that it should be possible to 

observe the interrelation each indicator may have with all those 

affected by change. 

The model tries to handle all the information necessary to carry out the 

steps dealt with in Fig.47 and has been so developed as to permit making 

all kinds of simulations with the information, each time more different,



SYSTEM IN REAL TIME 

Analyst 

ORGANIZATION 
Relevant 

pale and 

eupeayine 

| 
Designs and 
analizer 
Indicate 

  
  

Executive 
>| Report 
*") System 

  

      
| 

      

  

  

rganizational 

djurtmentr s
e
y
 

  
  

MANAGER 

   

  

     
    

  

Decider on action 
‘a improve Indicators  



that has been generated by indicators and the reports produced after 

analyzing them. The analysts, besides feeding the data bases as soon as 

they have received the information, produce the exception reports based 

on the information gathered which is analyzed in accordance with the 

engineering criterion for variety. In other words, experience will 

teach the analysts what is most important for each recursion level when 

they issue such reports. Therefore, a system capable to produce 

interactive reports is necessary whenever somebody in the organization 

requests information from the decision taking indicators. 

The first set of modifications or organizational adjustments displayed 

on the screen is reported as exception by the analysts and sent to the 

executive in charge. The interconnecting net of existing screens in the 

organization allows such messages to be sent directly to the screen of 

the relevant executive. Any kind of organizational activities that may 

take place in the boundaries of a SBU are feedback, notified right away 

and checks against a diagram of quantified flow. Finally, unsolved 

exceptions are stored in the system for a permanent monitoring. When 

recommendations concerning such exceptions are fulfilled, they will be 

taken out from the corresponding data bases. 

d. Integrated Software for wielding a system of Stability Indicators 

The software used for wielding a system of Stability Indicators 

constitute an integrated-on-line system that besides producing 

continuous information, yields daily, monthly, and yearly reports, and 

permits to integrate the tactical, strategical and normative planning.



Appendix D (Data Reports) contains illustrated slides relevant to the 

model reports appearing on the screen or on paper. 

The design of the software agrees with specifications used by the Viable 

System Model. If the organization or Business Units send messages, an 

important action is taken throughout the Viable System Model, that is, 

the action is carried out at every recursion level, starting from the 

point of origin ({Fig.48). The messages sent will be found on the 

screens; some of them will be algedonic signals that go to a lower level 

of recursion with the aim of finding out what caused the exception in 

the first place. The message will finally reach the relevant executive 

in charge of improving the organizational situation. 

This program has been designed to respond to the needs of those 

executives responsible for decisions taking in organizations either 

public or private of any size and kind. The model was developed as to 

be adapted to the styles of the different executives. Each executive 

specializes in the use of certain kind of information, for this reason 

the software is able to produce a variety of information to suit 

whichever need. It may come either in graphs, written reports or 

statistical tables. Besides, the above, the software sends information 

only to the right executive, thus avoiding him/her of being overwhelmed 

by irrelevant data. 

It is also important to remember that top level executives handle a kind 

of information different from that of the mid level ones. For example,
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the latter are interested in storing time detailed information, while 

top executives require information produced by aggregated indicators in 

order to take their decisions. The analysis of Indicators help the 

analysts and the executives in charge of the day to day activities in 

the organization, it is also used in the accumulation of periodical 

information, that comes from the indicators, for those executives 

interested only in monthly information reports. 

Aside from the above, the software produces different types of reports, 

that were already minutely related for executives to anticipate their 

responses, by specifying when the system is in alert, its behaviour in 

time or its normal tendencies. All the signals and reports are a 

complement in important decisions taking. Their interface modules agree 

with the concept of friendly software. 

+The system could be accessed by means of windows using menus. The 

objective of such menus is to be displayed on the screens in order to 

transmit vital information in a powerful and economical way. 

The use of windows facilitates transmission, especially when they are 

combined with texts, graphs, tables, etc. A circuit of ramified windows 

should be made possible so that they could be opened when special 

operation take place. ( Although these operations do not necessary 

belong to the main or principal window). 

When the event so requires it, it should be feasible to erase or fade 

away one of the windows or, perhaps, to open another one, relevant to 

the present situation. 

 



The basis of the integrated software design have been menus with a tree 

structure that permits in due time to study the different options. Some 

of the keys have been redefined with specific functions to close or open 

the menus. Although, the menus are something more than just a selection 

of tools for accessing the system with the intention of changing its 

values. 

Therefore, this software is an integrated system of control in line with 

interrelated and integrated routines. Once the menus are fed with new 

data, they can produce real time and periodical reports continuously. 

Finally, the software offers a great facility for interaction since it 

uses conversational modules oriented directly toward the user. Such 

modules can integrate word- processor, spreadsheet, database, 

communications, statistics and graphic software. 

1. Word-processor and reports generator 

The system, through a word-processor and a reports generator, produces 

Important and Algedonic Reports. The reports should contain all the 

substantial information to carry out the managerial process in such a 

way that, as soon as a report is produced, it will immediately generate 

alerting signals for the executive to take a decision way before a 

problem comes forth in the organization. 

The system of reports has been designed as to facilitate simplification, 

  

anticipation and aggregation of text as soon as either an import



algedonic signal'is produced. The system generates reports and signals 

and then stresses the key issues to better attract the executives’ 

observation. 

Since reports forms are constantly in evolution, a reports generator has 

been introduced in the computer model. 

The editor is a very useful module with all the characteristics 

sophisticated word processors have, such as capturing results from other 

enyironments. This particular editor inserts the reports that come from 

Cybersyn (Cybersyn will be explained in due time). 

2. Spreadsheet 

The spreadsheet contain basic patterns for entering data into the 

system, editing reports, and performing calculations, this is the reason 

they are so necessary for validating indicators. The spreadsheet are 

also a very useful tool in planning and designing models. They are 

especially effective in the simulation of different future strategies 

for different scenarios. If anything goes wrong, the access to the 

system has to be modified in order to obtain a satisfactory output. 

This cybernetic notion is known as “the negative feedback principle” and 

used to control mistakes. 

As a great amount of data is fed into the planning and corporate control 

systems, it is necessary to have powerful statistical tools to detect 

exceptions because they are the result of a series of analysis carried 
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out at the different corporate areas or at the subsidiaries. The 

executive must perform constantly a sensibility analysis on the 

information coming from the indicators. If his experience tells him so, 

he could modify or tune it to suit the present need. 

The spreadsheet also permit handling data coherently. This is something 

highly important during the integration phase of the indicators since it 

facilitates the consolidation of results. 

Modifying the information during the integrating phase of indicators by 

means of calculation and recalculation would be another feasible 

analysis; In this way and in accordance with its degree of importance, a 

simple datu could be changed as many times as required by present 

circumstances. 

With a question like, what would happen if...? an amalysis of 

sensibility could be carried out. Naturally such an analysis would call 

for simulation of diverse future strategies for different kind of 

scenarios. Simulation is attained by answering among others the 

following questions: How frequently should they take measurements?. 

What could be learned from errors and fulfilments?. What kind of 

management does Real Time demands? etc. 

The normal behaviour of the indicators should not be forgotten at the 

moment of generating Important Reports as future strategies for the 

Organization will depend on their standard values.



3. Data Bases 

Besides a real time data base that capture and store the data produced 

by the indicators of efficiency, efficacy and effectiveness, there is 

another one designed to store all the information generated by the 

Algedonic Reports. This information includes Unsolved Exceptions or 

Alerting Signals produced by the system and the mean, tendency, 

capability and potentiality of Important Reports originated by each 

indicator (Fig.99). The figure depicts the way to interface with 

sophisticated models that wield financing, production, budgetary, 

inventory control, social evaluation projects, etc. in the organization. 

These models can feed different data bases and after the information has 

been transferred to a spreadsheet for validation it will be introduced 

with a special form into Cybersyn. 

Cybersyn is a software that must be fairly flexible for all the 

different users to have access to both data bases dealt with, and 

besides they must have all kinds of facilities to interact with the 

whole system; that way the empowered executives could modify or consult 

them whenever they have the need. 

This Data Base system makes it possible to aggregate, erase, edit, print 

and display efficiently on screens all kinds of data. Its design could 

be altered to modify, eliminate or combine fields and characteristics; 

furthermore, it relies on special system to validate the Data Bases 

entering information. 
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4. Graphics 

The art of graphics designing is a very important task in the 

organization. 

  

the eye is the human being’s principal information 

channel, a good image is well worth more than a thousand words. Besides 

good images are helpful in the communication of simplified and clear 

information and data. 

Most of the graphs, used by the planning and control systems, respond to 

a certain kind of comparison of different data, and this is the most 

important factor that must be considered at the time of selecting 

graphic forms that emphasize mainly on the kind of data to be compared. 

The one to the others in isolation or the one to the whole. 

A graph may represent a certain kind of information reproduced either in 

the shape of bars, multi-bars, cakes or lines associated with a special 

graphics characteristic, such as colour, size, or position. 

The system allows to constantly, revise and improve graphs so as to suit 

the cognitive style the different executives may have and generates a 

series of time, represented in colour on the screen for everything. 

This series of time should also be constantly updated. 

5. Cybersyn 

Cybersyn is a software developed by Beer and Espejo which permits to 

measure the different indicators behaviour. Cybersyn is a computer



package that attenuates the complexity of the world by using aggregated 

data and by filtering out the irrelevant one and amplifies the manager's 

appreciation of that complexity by supporting the structuring of richer 

  

mental mode . (Espejo & Garcia, 1985).   

The objective of Cybersyn is to devise a powerful tool to help create a 

balance between managerial capabilities and organizational complexity. 

The philosophy of the Viable System Model succeeds in creating and 

Maintaining such balance essential to make forecasts, because it 

introduces feedback and apprenticeship methods along the line followed 

by the process of a new projection. The future could be projected when 

the analysis are based on rational principles for the analysts to 

predict the morrow using as much sensibility as they may have. The 

system has a tuning routine to make variations and expedite predictions. 

The scope of Cybersyn, in planning and managerial control is related to 

the behaviour of the different indicators that are necessary in the 

achievement of strategies, objectives and organizational policies. As 

soon as an Indicator has been identified and measured, it is transferred 

to Cybersyn for a subsequent analysis. If a variation has been found in 

the already defined standards, an Algedonic Report is immediately send 

to the executive in charge. Cybersyn uses its own criterion to detect 

instabilities through the collection of exceptions. 

Each indicator has its own series of time that are generated by the 

computer.The series helps to measure any change or deviation the 

indicator may have had from its more recent behaviour. If the measure



is a stable one, that is, when it fits the defined standards, the 

indicators behave as an eudemonic regulator. 

Cybersyn detects changes by checking the indicator’s new value against 

the historical one. A simple statistical check up determines whether 

the input is real, if such an input does not conform to statistical 

parameters of the population it supposedly belongs to, its validity is 

questioned and/or rejected. Four possibilities could occur to the 

variations of the behaviour of the vaeiabies could be altered by any of 

these four factors, variation, transient, slope or step changes each 

time a new datu enters the time series. 

Cybersyn keeps updated the mean value for each of the essential 

Indicators, therefore, the established factors can be recalculated in 

the light of new incoming data. As it was observed in the 

aforementioned paragraph, Cybersyn employs special techniques to 

estimate the four possible factors. That are considered for each new 

datu introduced in the system, as the bayesian theory of probability 

states it. (Within engineering control this estimate is known as the 

Kalman Filter). Any variation in the values implies that an algedonic 

report should be sent immediately to the executives in case any of these 

values should change. It is also possible to anticipate maladjustments 

taking place between “planned values" and "mean statistical values” by 

using the alerting signals generator. 

With Cybersyn, the executive has the option of altering the value of 

Capability immediately after its adjustment if standards are redefined 
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(for instance definition of new specifications or decision on new 

strategical responses). The executive could also, with Cybersyn alter 

the value of potentialities after ‘having carried out adequate 

negotiations and made sure the recommendations emerging from that 

decision have been fulfilled. 

6. Communications 

A good planning and control system requires the production of 

decentralized reports to get to the different organizational areas for 

them to be responsible for their own information. Creating data bases, 

in which the data after having entered the system only once, is shared 

by everybody using the data bases, is very important. That way 

efficiency could be increased through the communication of data by local 

nets. 

The best managerial answer to a great many questions is the 

decentralization of systems. This means, in other words, taking the 

possibility of selecting, installing, updating, and controlling the 

computer net by using a complexity of nets linking every terminal in the 

organization. 

  

The overabundance of computers of distributed processing has increas 

the need for efficient communication systems to expedite interchanging 

data with the different organizational areas and facilitates accessing 

to the different computer services or functions. The net “links the 

various elements of information, but, this does not necessarily mean



commihication. An effective communication, among the diverse elements 

of information, requires the previous design of a system depending on 

pre- established criteria to help in the creation of guidelines to, 

especially capture and transfer files from distant computers. The 

criteria permit welding indicators in a much more efficient way. 

Lastly, the criteria must define who should consult, feed and update 

each of the indicators and who should be in charge of aggregating 

information in case it is a part of another aggregated indicator since 

this is a very important matter. 

7. Interface 

Interface is a tool that controls and coordinates the different packages 

entering the system. It is necessary to wield the system as it permits 

to arrange different defined modules so they could operate flexibly and 

dynamically in the organization. The concept of software integration is 

a pre-requisite for an excellent operation of the model. The 

integration of Cybersyn, Spreadsheet, Data Bases, Communications, 

Statistics and Graphs is indispensable for a correct performance of the 

software.. 

Integrating all these packages into one coherent system, that permit the 

development of the steps described in Fig.50 (coherent systems 

integrated package) is an effective tool for the organizations’ planning 

and control. In the figure it may be observed how the integrated 

software in accordance with the different levels of recursion feeds the 

decision’s centre with immediate information. 
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The integration requires packages that permit a direct communication 

among the distinct systems for capturing operational data, creating data 

bases in real time, 

  

ring historical information, and finally 

consolidating and transmitting information to the other systems in the 

organization whether managerial or operational. 

INDICATOR---> DATA BASE--» INDICATOR --> INDICATOR --> CYBERSYN 

CONVERSION IN APPROPRIATED 

Aggregation FORMAT , 

-Calculation : 

INDICATORS 

DATA BASE 

INDICATOR 

INTEGRATION 

FIG.50 

Interface as a tool is part of a managerial system in real time and if 

it is used integrally, it permits to monitor, advancing control, 

transmit control commands, produce data bases, measure variables in real 

time, simulate and optimize processes, implement strategies, etc.



Fig.Si shows how: the system is fed. As soon as the executive has 

identified and measured his indicator in terms of actuality, the 

information feeds the data bases designed to capture information. The 

spreadsheet are used to perform preliminary calculation of indicators 

validation. If a deficiency is found, the analyst generates a report by 

means of the word processor. In due time, the indicators together with 

their actuality values are incorporated into a file that feeds Cybersyn 

where they are analyzed and their stability values actualized to suit 

the executives’ criteria. The different kind of reports are generated 

simultaneously with the signals that feed the interactive planning. The 

Algedonic Reports contain either the alerting signals or the system 

behaviourial signals, besides the unsolved exceptions, the Important 

Reports and all the signals necessary to establish the interactive 

planning. Mean, tendency, capability and potentiality are such signals. 

It is also important to observe how the changes occurring in an 

indicator may echo in the performance of all the others because all 

those depending on others are interrelated. The indicator’s important 

data emitted by Cybersyn, is stored in a new Data Base and, 

re-transmitted into a spreadsheet, where interdependent indicators are 

interrelated. These patterns could be interfaced with sophisticated 

models to feed the different output data from spreadsheet and the 

variety of packages and models used in production, budgeting, inventory 

control, etc. 

If the decision environment is a Centre of Information Systems, it
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should include the whole organization since it must dispose of the whole 

information connected to the industry or sector the organization belongs 

to analyze competitors permanently. Messages in real time are sent to 

the screens of the executives in charge and those for the Higher Level 

Committee will be sent to the Centre of Information Systems as soon as 

they have been produced. The simulations carried out in the Centre are 

basically attained by the computer model that must be interfacing all 

the screens involved. 

The interface system used by the computer to benefit from.all the 

functions constitute a structure arranged in recursion modules. Fig.52 

is a complete Cybernetic diagram that shows the integration of all the 

functions dealt with before. These functions constitute a Decisions 

Centre. « 
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CONCLUSION 

The identifica 

  

mn and measurement of Stability Indicators need the 

methodology advanced here because it permits to select systematically 

the most appropriate Indicators. 

& computer model must be developed to effectively follow up and monitor 

such indicators. 

The methodology as well as the model help to adjust the ideal situation 

to the real one since they permit to reformulate the analysis that may 

be necessary to enrich them. The stage of “present situation" could be 

understood as it is and as it “should be", as far as one goes deeper in 

differentiating the real system from the ideal one. 

The six fundamental steps the methodology follows need the people, 

participating directly in each situation, to support them, for they must 

decide on the changes that may be necessary to implant to improve 

definition adjustment of selected indicators. 

These are the steps: 

-Look for the origin of problems in planning and control in the 

organization 

-Create the best organizational conditions for the process to be 

operating all the time 

-Structure correctly the organization under study 
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-Identify and handle stability indicators 

-Measure such Indicators 

-And handle efficiently the implementation process 

When looking for the origin of problems in the planning and control 

functions, a diagnosis of possible causes whether internal or external, 

must be carried out in Carbocol, since their ignorance may make it 

difficult to identify the Stability Indicators. 

Creating the best organizational conditions to effectively solve the : 

aforementioned problems is thought of as an efficient process to 

incorporate the methodology as part of the enterprise. The process of 

incorporation allows all the executives to share in continuous debates 

to restate, follow up or define new indicators. This way, a permanent 

evaluation of the enterprise could be reached. 

An integral overview of the Organization under study, helps to 

understand, through strieturina: the relationship the various managerial 

levels of the strategic business units may have and permits to define 

strategies, objectives, and policies to identify the most adequate 

Stability Indicators to evaluate the organization in accordance with the 

results. 

Identification of the most suitable Stability Indicators is the most 

valuable end-product the enterprise has because, through them, the 

behaviour of the organization could be observed in the short, mid and 

long term. Identification of Indicators provides the company with



permanent evaluation. 

Measuring Stability Indicato 

  

is a way to grasp what is going on in the 

Organization, in sp 

  

al circumstances, because it eases simulation of 

behaviour under particular restrictions and permits to detect 

deficiencies and exceptions in the behaviour of indicators. 

An efficient handling of the process-solution guarantees implementing 

the Stability Indicators System and facilitates their permanent 

adjustments and up-dating through continuous debating. The debates are 

carried out by executives who, for this purpose, are backed up by an 

information system that guarantees they have taken the best decision. 

A computer model was developed to better wield the 1.5. Without such a 

model, it could have been very difficult to monitor and follow up the 

indicators system. 

As far as the methodology permits to identify indicators, they are 

compared with reality through a permanent feedback of both the 

problematic and the real situation. The feedback of the whole system 

helps to define strategies because it is characterized by a progressive 

knowledge of institutional apprenticeship programs. The Stability 

Indicators that have been defined permit to evaluate, follow up, restate 

and forecast the best strategies to facilitate the feedback process of 

the Strategic Plan in the organization.



CHAPTER IV 

GENERAL CONCLUSIONS 

This chapter describes a list of problems that were encountered while 

developing and implementing the methodology resulting from the research 

carried out at Carbocol. 

It also describes some of the problems found in planning and control 

systems due to limitations in identifying business units, planning 

systems, systems of evaluation and control, analysis of indicators, and 

decision support systems. 

The chapter also describes some important issues in the definition of 

planning that should be considered for the development of strategic 

management. By, previously establishing these definitions certain 

errors can be avoided when later there is a need to define strategic 

plans. 
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A. DESCRIPTION OF PROBLEMS IN THE DEVELOPMENT AND IMPLEMENTATION 

IN THE METHODOLOGY AND MODEL FOR CARBOCOL 

a. Problems in the development and implementation of methodology 

Not only the development of methodology but also its implementation have 

been affected by the problems encountered by Cerrejon Central Zone 

project. Some of them are the apprenticeship process and Pinsky s 

agreement of treaty, that caused the project to be, finally, closed 

down. This closing down hindered following up the implementation of the 

methodology in this project. 

Nevertheless, by the end of the research the survey described in 

Appendix B was used again with Carbocol s executives to make a corporate 

level diagnosis. The methodology was thus feedback, especially in what 

concerns searching the source of planning and control problem. 

These are some of the issues found: 

-The enterprise s planning is not the result, although it should be an 

integrated Strategic Plan depending on the country, the energy sector. 

coal sector and specific actions taken up by the enterprise. 

This lack of dependence makes it difficult to plan for the mid and long 

term and approval and efficient follow up of budgeting.



-To make the methodology operate, it is essential to decentralize, even 

more, the planning and control process that require a greater commitment 

from executives and officers in each area of the enterprise and the 

development of a strategy culture for the organization. [he users of 

this process consider their participation rather passive so far. The 

members of the Board of Directors should, as top priority, spend more 

time in the planning and control process because they are in charge of 

making the methodology to flow through all the levels of their area; 

they are also responsible for the development of a strategic culture for 

the organization. 

-The structure of the present SBU s should be analyzed in order to 

optimize integration, coordination and communication among the different 

function and supporting areas. The segregation of these units into 

sub-units must be revised because there is no formal identification or, 

in the event of its existence, it is unsuitable since it does not 

reflect the organizational reality. As a consequence, it could lead to 

an inappropriate organizational structure such as the Bllscation of 

resources, for instance. 

-It is necessary, for the methodology, to permit an organizational 

modelling, a little bit more in accordance with Carbocol s reality, for 

the SBUs to be defined based on criteria that reflect Carbocol s 

mission, for the SBUs to be constantly adjusted according to the 

changes taking place in the environment. These SBU s should segregate 

into sub-units because, both units and sub-units are the basis needed



for adjusting Carbocol s organizational structure. 

-The segregation process of strategies and managerial objectives is 

considered to be weak because the activities, according to the criterion 

of the relevant area--although not regarding corporate objectives, are 

priority number one. This fact leads to the inexistence of a sequential 

chronogram for managerial activities priorities. As there is neither an 

Original and sequential plan for the activities developed by the 

organization, most of the areas must duplicate their efforts. 

-Since there 1s no feedback in decentralizing the planning process, for 

the time being, parallel planning systems are produced in some of the 

areas whose results are not necessarily the same as the planning and 

control process at corporate level. The Plan for the Enterprise 1s not 

the integration but the addition of plans from the different areas, 

because, by producing inappropriate mechanisms for the consolidation of 

such a plan, Synergy is lost. 

-Although an effort has been made towards preparing plan- follow up 

reports, their results have not been employed neither as cantrol 

mechanisms nor as managerial instruments so far. The process of 

following up and controlling the Strategic Plan does not provide an 

integral evaluation of the enterprise that could be used to determine 

its positioning, when it is so required, thus helping to understand its 

target within a planning horizon. Therefore, more conscientious 

personnel, at enterprise level, in what concerns the Plan as planning 

element are required. That is why it 1s essential for the methodology 
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to allow, not only the evaluation of the organization as a whole but 

also the evaluation of each SBU. 

-It is necessary to be more conscientious about the importance of 

planning in the mid and long term for enterprises like Carbocol whose 

investments and contracts are established for the long term. Mid and 

long term planning permit to develop bases and criteria for negotiation 

in time. Simultaneously a consolidation of the plans in the different 

planning horizons, permitting to integrate normative, strategic and 

tactical planning, must exist. It is essential to have a Sectorial Plan 

to expedite the consolidation. 

-The organization is not conscious of the importance and usefulness of 

information regarding strategic and competitive aspects. Therefore, the 

information has not been appropriately generated and used. There is no 

area responsible for the integrated information of the enterprise to 

take corporate decisions because it is believed that decisions taking 

people do not need an efficient information support. 

-A support information system for decisions taking executives, 

containing key indicators to be used for the enterprise s strategic 

decisions as well as for following up and diagnosing the Strategic Plan 

is required. As soon as these indicators are actualized, they should be 

edited for everyone to be acquainted with. 
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b. Limitations in the application of the methodology 

-The circumstances implicit throughout the document does not make 

Carbocol different from any other enterprise in the application of this 

kind of planning and control methodology. Because of the complexity and 

continuous changes in the environment of the 90 s, nowadays enterprises, 

not facing problems of any type that make it difficult planning and 

control, are scarce. 

-Although a strong effort towards creating a flexible methodology was 

made, the planning and control systems emerging from the approaches, so 

far used, are not sufficiently flexible or adequate to the 

entrepreneurial reality of today. The speed of the changes taking place 

in the environment, that influence the enterprises directly, goes over 

the flexibility these methodologies have been designed with. 

-There should be a permanent search for flexibility in the methodology. 

Both methodology and planning process must be constantly revised to 

avoid rigidity. The important thing is not to adopt a given methodology 

but to adapt and continuously feed it back in the enterprise and the 

SBU. 

-A methodology permits every officer to work under it and expedite 

allocation of resources. There is great danger that the implanting 

process of the methodology becomes an up-down process without a down-up 

feedback. The methodology must be participative permitting to 

incorporate a two-way feedback process (up-down and down-up) in the



different organizational levels. 

It is generally consider that the methodology could provide the 

enterprise with an adequate course to define priorities and at the same 

time furnish a tool to develop a managing platform approved and 

backed-up by the Board of Directors. When the Plan is framed by a 

planning horizon, it facilitates a chronogram that could be used to 

operate and attain its follow-up and control processes. 

-The methodology must also permit strategic diagnosis in the short, mid 

and long term. It is advisable to formulate various probable 

predictions and measure the scope of their consequences. He who 

forecasts is forced to predict changes. Important changes can not be 

predicted based on past experiences only. History is a good teacher but 

not the only source to predict the future. 

A stable situation and the real and probable changes concentrate the 

attention of the strategic forecast. A change of strategy implies 

necessarily reallocating resources. It could also imply a mix of 

clients from different geographical areas, etc. 

-The success in implementing the methodology depends on a successful 

combination of culture with changes in the structure; systems and 

people. The methodology could be a complete secondary factor in 

defining real commitments with the organization s executives. Their 

permanent participation through continuous debates permit to re-state, 

follow up or re-define the methodology to attain the constant evaluation



of the organization because it determines its degree of adaptation. 

c. Limitations in the development of the methodology 

-It is difficult to undertake this kind of research in organizations in 

Colombia, particularly one that belongs to the government such as 

Carbocol. While the role played by the researcher within organizations 

in developed countries is defined, in developing countries such as 

Colombia, it is necessary to start by implanting the idea that carrying 

out research is important. 

-Companies have to be made to realize that research contributes to 

better efficiency, efficacy and effectiveness. Furthermore that 

researcher can detect and solve problems in the organization by keeping 

in contact with executives, who can thus transmit their knowledge and 

experience and foster communication among the different areas in the 

organization. 

-The pilot sample had to face a number of problems at the moment of its 

inception. Firstly, North Zone was chosen, but although, the President 

of Carbocol agreed as to the relevant information needed to control the 

project, it was impossible for Carbocol to demand information from Exxon 

because of political problems concerning the association contract. As a 

consequence it was decided to conduct research on the much smaller 

Central Zone project. Besides, it was thought that the experience 

accumulated in Central Zone could permit a better definition of 

indicators to control the North Zone in the future.



-The existing political atmosphere, in the organization, may deeply 

affect the implementation of the research. Carbocol requires more time 

to take political decisions than technical ones. Although, political 

handling is doubtless equally or more important than technical handling, 

the researcher s political dependency makes the organization to, most of 

the time, condition or influence his/her criteria. 

-To implement the research, it is important to have the institutional 

support concerning availability of human, financing, and technical 

resources necessary for the normal development of its operation. 

Although negotiating resources is a difficult task. 

-One of the characteristic difficulties in Carbocol is that there is no 

written record. There is only to be found scattered and isolated 

information throughout the areas of the organization, sometimes 

published in leaflets or in the Executives Memoirs. This is, 

especially, the situation of what concerns the definitions of 

strategies, objectives, procedures, etc. 

-Systematized information on production in the organization, at the 

moment, is no reliable. Therefore, whenever a new datu is obtained, it 

is necessary to check up its inconsistencies. This causes a tremendous 

working delay. 
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B. DESCRIPTION OF PROBLEMS ENCOUNTERED IN THE FUNCTIONS OF PLANNING AND 

CONTROL FOR ALL KINDS OF ORGANIZATIONS 

a. Limitations in identifying Business Units 

-When considering autonomy in organizational units, it is possible to 

lose advantage by sharing resources at the corporate level. 

-Business units may not be apparent in a complex organization where 

boundaries among products and market segments are not easily identified. 

There is often risk in determining which is more relevant; customers, 

group of customers, geographical scope, product replacement, or 

competitors identification. In practice, segmenting a corporation into 

"Strategic Business Units" is more of an art than a science. 

-It can become quite difficult to specify accurately the success of the 

business units. Success can be defined in relation to the market status 

the business competes in, the products it sells, the behaviour and price 

characteristics, the way the products are produced and sold, and 

finally, the method by which these various segments are financed. 

-Strong criticisms have been voiced regarding the misapplication of 

portfolio models and techniques, however, most actually aimed at 

specific problems created when applying such techniques. The validity 

of certain assumptions, the formulation of competitive strategies and 

the appropriate analytical scope to define the right strategies ot 
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action have also been questioned. 

b. Limitations of planning. 

-There is no a standardized planning system that can be universally 

applied. All that exists are methodologies or models that can be 

adjusted for a particular organization or business area. 

-Planning with corporate vision is a difficult task. The total of the 

business plans are not necessarily convergent towards obtaining the best 

for the corporation as a whole. 

-There is risk if the plan becomes an exercise in bureaucracy and the 

planning process a routine activity. This can possibly be avoided by 

switching from strategic planning to strategic management. 

-Mid term and long term planning are risky because of the amount of time 

between their establishing and their execution. The responsibility of 

those plans is accepted only under a certain kind of assumption. As the 

future is designed today, through assumptions, there is always a risk of 

finding deficiencies in the reality of the morrow’s plans. 

-Integration of plans for the different organizational areas may not 

exist because they have been established by “Planning Office" without 

input or participation from line executives. The biggest mistake that 

can be made is to centralize planning into a "Planning Office”.



Nevertheless, planning coordination must exist at the organizational 

level. 

-The executives mission, strategies and objectives are frequently 

ambiguous. Even if it is easy to define the mission of an enterprise, 

it is quite another thing to define the executives responsibilities and 

functions to fulfil the objectives that guarantee success in such a 

mission. 

-Different strategic missions require different types of managers. Some 

executives are excellent managers for specific types of business but are 

altogether a failure in others. Therefore, it is important to furnish 

the executives with enough motivation concerning different kinds of 

strategic missions. 

-Selection of strategies may lead executives to work in a sort of strait 

jacket that inhibits creativity and innovation. Personnel Office should 

be instructed on the kind of executives necessary to carried out 

specific tasks at corporate level. 

-Some firms define strategies so abstract that all significance is 

lost when trying to implement them. It is worthwhile not to forget that 

there are costs associated with inaccuracy and error in defining the 

business strategies for the different kinds of organizations. 

-Subjectivity in assigning relative weights (pondering) hinders the 

competitive strategy from being fulfilled under the defined conditions.



-Corporate culture influences the ability of the organization to carry 

out strategies and objectives, and in defining Stability Indicators. 

The control the executives have over culture is limited, making it 

necessary to adjust business strategies to the corporate culture. 

-Developing Countries are characterized by political and economic 

instability. For example, if inflation and devaluation are considered, 

forecasts may be inaccurate in accordance with their behaviour in time. 

According to Haines (1988) " Most of Corporate planning models published 

in the literature are impractical for Developing Countries, as they 

require a precision of input that is not possible in those Countries”. 

These planning models require clarity in their definition, that is why 

it is necessary to be exact in its inputs and outputs and to have stable 

behaviour. However, clarity definition, precision in data and stable 

behaviour are difficult to find in Developing Countries. 

c. Limitations in evaluation and control 

-Planning evaluation must be based on results. However, an evaluation 

based on a consensus-pre-established time schedule causes the plan to 

become obsolete as soon as it has been modified. 

-Problems associated in measuring intangible indicators (people = 

Productivity for instance) ¢an be encountered. In relation to 

supporting function, the result measured derives from the success of the 
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function, independent from the supporting function, which is only 

partially controlled. This process causes problems at the time of 

quantifying results. 

-It is difficult to identify significant behaviourial measurements for 

executives, since their job does not generate end product, neither 

tangible nor calculable. 

d. Limitations in the analysis of indicators 

-There is a lack of accuracy and knowledge of the variables relevant to 

the identified indicators. 

-It is necessary to go deeper in determining standard (capability and 

potentiality) indicators, especially in determining change tendencies 

with respect to competitiveness. 

-It is important to have guidelines which allow a simplification of 

reality in identifying variables on which to decide strategies. 

-Analysis of Stability Indicators must not be a cold calculation or an 

interpretation of figures isolated from reality. Gn the contrary, it 

should be encompassed by a set of facts and situations that make up the 

environment in which the enterprise operates. 

-It is difficult to identify and measure intangible indicators as by 
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definition they can not be expressed in a quantitative way. Such 

critical areas as information, communication, technology, know how, 

managerial action, executives efficiency, employees loyalty, etc. 

-The mechanical usage of indicators, can lead to a series of wrong 

practices. It may seem to be more important to get mathematical 

accuracy rather than choosing the indicators that furnish the best valid 

information. 

-It is important to have uniform criteria in identifying the variables 

especially those related to effectiveness- measuring stability 

indicators. For example, comparing enterprises according to profits. 

Success can be either measured according to which of the enterprises 

made more money (profit) in a given period of time, which won more gains 

(here gains is understood as the existing relation between sales and 

assets), per employee, or percentage on paid capital. 

Which criterion serves to define the correct indicator to categorize and 

compare enterprises?. If arbitrary criteria are used in identifying 

indicators then applied as standards for the sector where the 

enterprises operate, it would favour the image of some enterprises and 

harm others. 

For instance, if different enterprises belonging to different sectors 

are analyzed, it could be said that measuring gains in terms of sales 

discriminates in favour of supermarkets who sell very large amounts of 

goods at narrow profit margins. Measuring gains as compared to assets 
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discriminates against every enterprise requiring a large investments, as 

would be the situation of utilities and real estate developers, although 

it would favour private utility services and pharmaceutical laboratories 

with small investments. 

-In regards to the effectiveness of indicators, it is important to 

analyze whether it is worthwhile sacrificing the value of indicators 

today for their value in the morrow. AS an example, increasing the 

extraction of coal in a given stratum could affect the coal recovery 

indicator (the ratio between steril m3 removed and commercial coal ton) 

in the medium or long term, bringing as a consequence an alteration in 

the production plan, and creating more immediate profits while perhaps 

causing future losses. 

@. Limitations in decisions making supporting information systems 

-These information systems do not consider uncertainty, natural in 

organizational processes. They have been so designed that they do not 

acknowledge the environmental uncertainty and complexity, therefore they 

stop being both useful and responsive when problems emerge within the 

organization. 

=-Most information systems developed up to now have had either little or 

negative effects on organizations. Instead of filtering relevant 

information, they have contributed to an overabundance of data and 

information. 
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-The enterprises tend to pick up and process data periodically but not 

continuously, making it difficult for the model to operate in real time. 

It is possible to know what is going on daily, weekly, monthly, 

quarterly, yearly, etc. but not constantly. For continuity sake, 

information should be analyzed as soon as it is produced. 

-When the volume of information produced exceeds the amount the 

executives can analyze, it is almost impossible for anybody to take 

decisions particularly if working in a pre- established and short time 

span. The analysis must be carried out previously and in detail by 

lower level employees so that only relevant information will get through 

to the decision making executive. 

-Operating in real time increases the capability of executives to 

process information. To recognize the patterns and to analyze the 

complexity of the situation under study. The need for constant 

integration of a great amount of data, makes it difficult, but fot 

impossible to achieve interactive control. By constant monitoring of 

indicators, as new information arrives into the system, instabilities of 

a specific organizational process can be detected.



C. IMPORTANT FACTORS IN THE DEFINITION OF PLANNING 

For a harmonious and flexible development in the implementation of 

plans, to expedite their evaluation, some of the following important 

factors must be considered: 

-Planning and organization are homologous- The essence of planning is to 

define the goals of the enterprise by identifying objectives and 

strategies to fulfil the plans, subsequently implemented step by step as 

part of a whole. A planning process is an organized and disciplined way 

of implementing the sequence of necessary tasks to develop 

Organizational strategies, since they help to unite the corporate 

courses of action. 

-Planning is a continuous feedback process- [t is not an activity that 

results from some specific plans. Continuity is attained by constantly 

readjusting rational expectations according to probable scenarios. 

Attainment can be reached, even when rational expectations and probable 

scenarios may be changing. The plan or an action to be followed should 

be continuously updated in the light of new information inputs. 

According to Carpenter (1986), "Strategic management in the future 

requires a rolling agenda, capable to react to strategic needs of 

business, as they evolve. This is more than an annual process to be 

considered at one-year intervals. This process is carried out through a 

combination of daily dialogues on the schedule for the strategies of 

Major business during monthly meetings to follow up, review and solve



problems as soon as they arise". 

-Plans should be continually aborted- The organizations should be able 

to abort their plans continually. Plans should be produced constantly 

in order to make them dynamic in the light of new information. To do 

SO, a sequence of corporate planning that could be aborted is required 

instead of a concrete unreal one, "The Plan", which can neither adhered 

to nor continuously adjusted in the organization, according to its 

adaptability. Plans have to be examined and then implemented day by day 

to adapt to present needs. A previously planned action may seem i 

inappropriate as more timely information becomes available. 

=Planning is a proc    implying adaptability- The real object of 

planning is to ensure the enterprise s adapted to an uninterrupted 

survival. The enterprise exists in an environment full of opportunities 

for change. Planning is the essential mechanism needed to adapt 

successfully to the ups and downs of the environment. 

-Planning is a continuous decision making process- Planning is the 

result of a continuous decision making process based on communications, 

negotiations, and interpersonal understanding among executives 

concerning the principal factors affecting the organization. 

The planning process must encourage employees self-motivation. De 

allows the development of managerial competitiveness among the members 

of the organization, and helps to enrich the common understanding of the 

business corporate objectives, and the way in which these objectives 
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can be turn into reality. To make this possible, organizations must 

have future oriented personnel to plan, manage and commit resources. 

“Planning process involves organizational closures- Planning is a 

continuous process repeated year in and year out, over the life span of 

an organization, dealing with changes in the environment, goals, and 

objectives contained in a close loop. Planning means a dynamic closure 

where there must be a continuity in the integral sense of past learning, 

present action, and future behaviour. 

-Only results should be measured in the planning process- Plans should 

be generated and evaluated at any time during the year rather than 

according to a prescribed time scale. If they are measured by results 

and reevaluated as soon as the results are attained, a greater 

quantification of efficiency and efficacy can be obtained. 

“A constant e@ 

  

luation is important in the planning process~ Important 

results are frequently those related to quality, quantity, punctuality, 

cost and customer service. These may require separate performance 

indicators. Most of the time, multiple measures are necessary, 

therefore, it is important to use a group of indicators which are of the 

balance measuring variety showing success or failure. 

Supporting functions are frequently opposed to such measures, especially 

when they contain a great number of interrelated variables with an 

impact on performance. 
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APPENDIX A 

ORGANIZATIONAL DESCRIPTION: CARBOCOL OF COLOMBIA 

A. BACKGROUND: 

After recognizing the importance of coal as an energy resource, the 

magnitude and quality of the Colombian reserves, their advantageous 

location, as well as an increase in international demand, the Colombian 

Government undertook the task of creating a company which would 

administer policies directed towards a greater development of the mining 

and energy areas. This development has had great social and economic 

effects in the country. 

"On November 16, 1976, CARBOCOL was created as a State Industrial and 

Commercial Company, under the umbrella of the Ministry of Mines and 

Energy. Initial capital investment was US.$ 10.6 million, with shares 

being owned by other state entities. (Carbocol - Annual Report 

January/85)". 

Colombian studies developed by the National Institute for Geo-Mineral 

Research (Ingeominas) reveal coal deposits which account for more than 

40% of the Latin American Reserves. In seven of the 35 potentially coal 

rich zones in Colombia, there are 16.5 billion tons of proven, probable 

and inferred reserves. The North Cerrejon Mine has proven reserves of 

1.6 billion tons at depths of up to 200 metres and 3.0 billion tons at 

depths up to 300 metres. 

B. STRUCTURE OF THE FIRM: 

Carbocol, S.A., has been in the coal business for just over fourteen 

years. "The General Shareholders Assembly that met on July 17, 1984, 

approved amending Article 27 of the Statutes of the Firm, whereby the 

conformation of the Board of Directors (the company s highest 

authority), was modified, as follows: 

1. Minister of Mining and Energy, who presides, with the President of 

the Colombian Petroleum Company (Ecopetrol) as his substitute. 

2. Minister of the Public Treasury (Finance), with the Director of the 

Bank of the Republic (Banco de la Republica) as his substitute. 

3. Minister of Economic Development, with the Director of the 

Exportations Promotion Fund (Proexpo) as his substitute. 

4. Four Representatives of the President of Colombia, each with his own 

substitute. 

According to its statutory faculties, the Board of Directors organized 

three committees extracted from both the members of its Board in the 

Financial and Technical-Commercial areas and the National Coal Fund. 

In 1979, a law was passed to create The National Financial Coal Fund, 

although it was modified according to the Miper Code in 1988. 

Carbocol’s major objective is to finance different activities in the 
coal industry, to give financial and technical assistance for miners, to 

improve their social and economical conditions and also, to control the



environment. 

In 1989, the shareholders participation according to the financial 
statements was: 

-ECOPETROL, the colombian oil company (59.2%). 

-PROEXPO,the national agency for promotion of exports (37.75%). 

-IFI, the institute for industrial development (2.93% 

~INGEOMINAS, (0.06%). 

~ECOMINAS, (0.06%). 

  

The organizational structure of the Firm was modified by agreement of 

the Board and the functions of the three Vice-presidencies were 

reorganized into: Technical, Commercial and Financial departments. 

(Carbocol, Annual Report 1984). 

In 1989 the firm underwent another reorganization. The following chart 

shows the current structure of Carbocol (Fig.53). 

C. WORLD COAL MARKET SITUATION 

The following historical summary is based on “The Commercial Report 

issued by the Board of Directors of Carbocol”, internal working paper 

1988, and the 4th Pacific Rim Coal Conference (held in 
Cartagena-Colombia in June 19897): 

1945-1972 

Just before World War I coal provided almost 80 per cent of the world’s 

energy. During the postwar period, both industrialization and 

generation of energy were based on oil whilst the price was kept stable 

(U.S % 2.00 per barrel). 

The pattern of trade was determined by market forces and the UK secured 

about half the world exports via an efficient logistic network of coal 

chains from mine to final customer. Germany was second, supplying only 

European markets. These two leading exporters of the past, today make 

minimal sales to international coal markets. The world’s dependence on 

coal declined, and over half the growth in energy demand was captured by 

oil.Technological changes are capable to destroy and create key markets. 

In the decade after World War II, Europe’s internal energy production 

failed to keep pace with demand, and traditional exporters diverted 

export coal to only domestic use, resulting in a further decline in 

trade. Coal progressively lost its markets in industry, transport, and 

the home, and the world economy became increasingly oil-based. The only 

coal trade was the strong demand for high quality metallurgical coal for 

the steel industries of Japan and Europe. If supply is not stable and 

competitive, markets will be lost. 

1973-1980 

Due to the last two major oil crisis of 1973 and 1980, a conversion from 
fuel oil to coal was stimulated creating an enormous demand for the 

import of steam coal. In 1973 coal became the lowest-priced fuel, and 
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it looked like it was to stay that way, apart from unusual spells of 

very low oil prices likely to recur from time to time. A tremendous 

potential opened up for coal increasing its share of bulk heat markets 

where its comparative advantage was enormous. Not only coal importing 

countries installed coal-fired power plants but also the cement industry 
switched to coal. 

This spurred traditional exporters such as South Africa, Australia, 

U.S.A, Poland, and Canada to make major investments to increase their 

production. The above mention crisis helped new coal producing 

countries like Colombia and China to obtain a foothold in the market. 

1980-1988 

The world economic recession beginning in the 80s has created an 

overproduction of coal. "No-one here, or anywhere in the trade for 

steam coal business wants to remember 1987. It was chaotic. Everyone 

arrived with their new mines to find the market two thirds the size of 

that forecast when they had invested their money. Coal prices 

disengaged entirely from any other fuel -they slid to an all time low 

partly under the weight of the collapse in oil prices but mainly just 

because of the fighting within the small traded steam coal market." 

Edwards M.J. (1989). 

The sanctions and tariffs on South Africa during September 1986 enforced 

by some European countries as well as the U.S.A., had two impacts: 

1) The final consumers in countries that did not sanction South Africa 
gathered immense low price South-African coal inventories. 

2) South-African exporters adopted a very aggressive commercial policy 

in those countries which did not enforce sanctions. Those not imposing 

sanctions included the countries of Mediterranean Europe and The Far 

East. 

The steam coal flows in the international market starting December 1987 
show Australia and South Africa as the major exporting countries, and 

Europe and Japan as the major importing ones. To maintain their 

competitiveness the Australians put pressure on the control of export 

coal prices. This was done mainly by their government allowing them to 

negotiate at lower FOB prices, which added to cheaper freight and made 

their coal more attractive to the European market. AS a result of all 

this, the first semester of 1987 was characterized by a reduction in 

coal pricing in all areas. Therefore, many of those producers who 

scarcely covered their cost variable were forced out to the markets. As 

a consequence, Australia had to close down seven of its mines, and South 

Africa, Poland, and U.S.A had to decrease their export production to 4 

million tons, 3 million tons, and 2 million tons respectively in 1987. 
Today's exporters should not take for granted their current positions. 

The decreasing world steam coal production, due to the closing-down of 

less competitive mines, the miners strikes both in South Africa and 

Australia, as well as China's difficulties to cope with its export 

obligations, brought an imbalance between supply and demand for the 

first semester of 1988. This disequilibrium added to the revaluation of 

the Rand and the Australian dollar in relation to the American dollar.



This change, plus an increase in railroad fares in South Africa, created 

a 2 to 3 dollar reaction in both European and Far Eastern markets. The 
biggest European consumers had to decrease their reserve inventories 

while coming to an agreement with the producing countries.



APPENDIX B 

The following survey intends to discover the origins of planning and 
control problems always present in the organization. An analysis of 

effectiveness of the strategic planning system, focusing on major items 

is carried out: the System or Planning Process in itself and the 

Strategic Plan. 

According to the kind of executive being interviewed, the relevant 

questions from the survey will be chosen to verify the existence and 

usage of efficient planning systems and techniques to attain the 

aforementioned scopes. 

The emphasis is on a Total Planning System for the whole organization, 

that is, not one for a group of selected executives. Besides, the real 

objective of the survey is to perceive and analyze the impact the 

Strategic Plan may have had on the Organization and weigh the possible 

need to implant programs of evaluation of activities for such a plan to 

be successfully carried out. 

A. SYSTEM OF PLANNING PROCESS 

a. Planning process in itself 

a) Could you perform a brief historical summary of the planning process 

and its evolution in Carbocol?. 
b) Could you describe the present planning system? 

c) How has been the learning process from past experiences? 

d) Have there been experiences, that could have been used, considered? 

Have there been attitudes that could have been avoided or reinforced 

to attain success? 
e) Could this planning system provide alerting signals towards possible 

arising changes and problems? 
f) What mechanisms have been introduced to reach self-control, 

self-regulation and self-organization with the present planning 

system? 

g) How are risk and uncertainty dealt within the present planning 

system? (e.g. price vis. fluctuations offers and supplies) 

h) How is the organizational complexity handled? (e.g. kinds of 

contracts with operators and customers) 

i) How are flexibility, adaptability, apprenticeship, and development 

handled in the present planning process? 

j) How does the enterprise adapt to the fluctuations of the environment? 

k) Is it possible, under the present planning system, to create a morrow 

for the organization? 
How is the existing relationship between planning and control in the 

organization? 

m) Do you think there is need to modify this relationships to better 

handle the planning and control cycle or do you think they are 

performing correctly? 
n) Has there been any attempt to define planning and control in real 

time?



b. 

a) 

b) 

c) 

d) 
e) 

f) 
9) 

h) 

i) 

j) 
k) 

a) 

b) 

¢) 

d) 

e) 

f) 
g) 

h) 

i) 

j) 
Ww) 
1) 

a) 
b) 

Decentralizing process 

How has been the planning process decentralized? 

How do other areas, in the company, participate in the design and 

actualization of the planning process? 

What negotiations are carried out to decentralize information and 

resources from the different organizational areas? 

Does the planning system generate competitiveness among the areas? 

Which is the feedback system kept in the organization, especially in 

the other areas involved in planning? 

Is there any kind of problems in planning with a corporate vision? 

Is there some kind of committee, as communication generating 

mechanism, to support the planning function? 

How does the organizational culture influence the process for this to 

be carried out? ; 
Are top level executives or the Planning Office who motivate and 

provided the workers with confidence and security in the planning 

process? 

Do you think executives delegate responsibility on the workers? 

Are suggestions from workers considered? If this is so, are there 
working groups with the vision towards the morrow in the organiza- 
tion? 

Methodology of the planning system 

Has the company used any kind of particular methodology to make the 

planning system effective? 

If this has been so, which was the selecting process to decide to 

this specific methodology? 

Were the different methodologies used by the various strategic 

planning schools analyzed? 

Was the efficiency of the methodology considered in relation to the 

organizational problem? 
In its selection, was the kind of organization, maturity of the 

organization vis. the sector, maturity of coal vis. other sources 

of energy considered? 

Describe the methodology that has been used? 
Has the company received suggestions from a particular school? 

Have they been followed up? 

Does the Planning Office design and coordinate the methodology to be 

used in the other areas? 
Is the methodology standard in all the organizational areas? 

At corporate level, how does the methodology integrate all the areas” 
Is every worker in the organization acquainted with the methodology? 

Has the use of this methodology been followed up by the organization” 

Strategic Business Units (SBU) 

  

Which criteria was used in defining SBU s? 
Why are commercial and socii-economic activities acknowledged as 

SBUs?



c) 

d) 

e) 

f) 

h) 
1) 
3) 
k) 

1) 

a) 

b) 

c) 

d) 
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f) 

9) 
h) 

i) 
3) 
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1) 
m) 
n) 

o) 

p) 

9) 
r) 

oe) 

t) 

u) 

Has the company made any effort towards the identification of the 

different levels of recursion in each particular SBU and in Carbocol 
altogether? 

Has the company identified the levels at which crucial decisions are 
taken? 

How are these levels recognized to concentrate decisions taking 

towards more important aspects? 

Has the company made any attempt into understanding the structure of 

control to suit the problems of each level? 

How does the company obtain a balance in allotting the resources from 

the SBU's? 
How are resources shared among the different SBU's? 

How does the organization keep control of all the processes? 

Is there any difference between strategic units and supporting areas? 

If this is the case, does the company have a particular methodology 

to make them out and then relate them? 
Is there a mechanism permitting to identify when and where a 

supporting area interferes with a SBU? 

Information System and Data Bases to support the Planning System 

Does the Planning Office have an Information System or Data Base to 
support the Planning System? 

If this is the case, is it used for the sole purpose of the Planning 

Office or is it used by the whole organization? 

Could simulations, to readjust the expectations of the plan, be made 

through the Information System? 

Is the Information System flexible enough to answer continuously to 

changes occurring in both information and technology? 

Is the information timely and reliable? 

How is the historical information used? 
How is information organized? 

How are Data Bases and Information Systems used in the making of 

economical, social and organizational studies? 

What information problems are there? 

Has anybody thought of an Information System for executives? 

In the event information coming from the Planning Office were 
decentralized, how do other areas handle this information? 

Describe the process of information flow among the areas? 

What kind of mechanisms do they use to activate the flow? 
Do the right worker and his organizational area receive this 

information flow? 
Does management know the kind of information that must be transmitted 

for every type of executive at each level of recursion? 

Who is in charge of integrating the information coming from every SBU 

at the time of taking corporate decisions? 

Are there corporate level available statistics? 
How does the company get information from its environment, and how 

does it handle offer and supply? 

What kind of Information Systems or Data Bases are handle at the coal 
energy sector? 
Where are Information Systems or Data Bases actualized? 
What kind of information from competing enterprises is necessary?
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b) 

c) 

d) 

e) 
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a) 
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d) 
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Planning in the short, medium and long term 

What kind of planning related to planning horizons are there? 

Could the life span of planning in the short, medium and long term be 

estimated? 

What has been done for the planning system to be enforced in real 
time? 
What kind of criteria are used to plan in the short, medium, and long 

term and how are they carried out? 

Has the long term planning been successful? 

What working groups have been created to analyze what impacts the 

Plan may have had in the organization in the long term and what 

have been the results? 

How are plans integrated and compared in the different planning 
horizons? 
How are the ideas of tactical planning (short term), strategical 

(medium term) and normative (long term) developed in accordance with 

monitoring and control? 

How could the organizational behaviour be evaluated in the short, 

medium or long term? 

How is the integration process of the different plans in accordance 

with the planning cycle of the enterprise carried out? 

How has the Plan been designed to be flexible within the different 

planning horizons? 

How does the "Consolidation Plan" (Plan para la consolidacion) 

consider the different kinds of plans? 
How is the continuity of the planning horizon and the medium and long 

term kept when the president is changed? 

Does the Plan change essentially from one year to the other and why? 

How does the Planning System overlaps with the budgeting 

System? 

Planning the Coal Sector 

Which do you think are the external factors that most affect the 

enterprise? 
How are the different opportunities for Carbocol, within the Planning 

System considered? i 
How is the Strategic Plan for Carbocol related to the Strategic Plans 

for the operators ( Exxon, Intercor, etc.)? 
Does the relationship among Carbocol and the different operators for 

each coal project, customers, etc. have any influence in the plan? 

How is the participation of the Planning Office in the National 

Commission for energy used to profit and who are the commissioners? 

Organizing the Planning Office 

How is the Planning Office organized internally? 

What guarantees that the way the Planning Office is organized would 

give the needed support for the Planning System to be effective? 

How many workers are there in the area at present? 

Are they enough and with the relevant background to develop the 

functions correctly? 
Are these workers sufficiently trained so as to be planning



assistants? 
f) Which are the company areas directly related to the Planning 

function? 

B. STRATEGIC PLAN 

a. How the Strategic Plan is carried out 

a) Could you describe briefly the process to be followed in designing 

the Strategic Plan? 

b) How is the Plan for Carbocol connected with other Plans either from 
the State or the Energy Sector? 

c) Does the Planning Office, at the moment of designing the Plan, 

identify problems or think of solving alternatives, does the P.O. 

talks them out with the people involved? 

d) Are there any guiding patterns to help executives define the Plan 

(productivity, profitability, marketing, sales, etc.)? 

e) Which have been the changes in the Plan and how have they been 

communicated ? 

#) How are priorities decided? Is there a risk of wasting too much time 

on easy to solve problems? 
g) What has been done to avoid bureaucratizing the Plan? 

h) Is the design of the Plan such a mechanical process that the worker 

thinks it is another routine like task? 
i) Which is the wording and addition process of the Plan? 

j) Who, how and when must actualize the terms used in the Plan? 

k) Are the changes in terminology communicated? To whom and how? 

b. Actualizing the Plan 

a) What actualizing mechanism are used for the Plan in the short and 

medium term? (e.g. How could the Mission be modified? in case it is 

required?) 
b) How does the P.O. introduce in the Plan the actualization related to 

a reorganization of the company or the changes in the business 

environment? 
c) Is it possible to modify objectives and tasks when strategies are 

modified? 
d) How is the Plan re-evaluated in the light of new information? 

e) Once objectives have been defined, are policies and plans defined to 

guarantee the Plan will not be in the intention stage? (How are 

results reached, how are they quantified and when) 

#) Does the attainment of objectives guarantee the fulfilment of the 

strategy? 

g) How do you avoid objectives from becoming obsolete? 

h) How are the profitability objectives intertwined with the financing 

strategy and the strategic products of the enterprise? 

€. Evaluating the Plan
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Could you briefly describe the system used in the evaluation of the 
Plan? 
How are strategies and objectives followed up and monitored? 
How is the evaluation, commitment, and responsibility of the Plan? 

Are the evaluating method sufficiently flexible to provide, in some 

given circumstances, a handier solution? 

Is the evaluation based on attained objectives or results? 
Are goals established to be attained in a time horizon? 

How does the environmental change affect attaining an objective in 

time? What has been done to avoid such a change from affecting the 

attainment of objectives? 

Is it possible to evaluate plans, at any moment, with the present 

system? 

What has been done to carry out or evaluate the external variables 
interfering with the Plan for Carbocol? 

Efficiency of the Plan 

What is done with the evaluation results? 
What has been done to guarantee the Plan be really effective? 

How are correcting actions generated? 

How are alerting signals detected with the present system? 

How is productivity improved? How are costs reduced? 

How are instabilities detected? 
Is it possible, with the present system, to detect what should be 

done before anything abnormal happens? 

How are resources, bottlenecks, and restrictions detected and 

evaluated? 
How are necessary organizational developments detected? 

Has the company established measuring standards? What kind of?



APPENDIX C 

GUIDELINES TO IDENTIFY INDICATORS 

This list of questions could be used as guidelines to help in the 

identification of Indicators. 

a) 

b) 

d) 

e) 

f) 

g) 

h) 
i) 

i) 
kK) 

Ly 

m) 

n) 

0°) 

How would you define the functional organized process involved in 

your particular job? 

How would you describe the environment, you are at, not influencing 

the process? (Environment, Human Resources, Social System, Techno- 

logy, Modus Vivendi, etc.) 

Are objectives specific enough to serve as standards for measuring 

the organization performance? 

Is there available information to set new objectives, and quantify 

and to measure them? 

What measurements could be developed to determine the fulfilment of 
objectives? 
How could you control the activities you are responsible for? 

Could key organizational variables be identified to allow the 

enterprise to perform most effectively? 

Can you identify both most important and high priority issues? 

How more effective the present measurements for controlling the 

company could be? 

What other measurement could be taken if data was available? 
What additional data could be necessary to control correctly the 

critical variables of the organizational activity? 

What other kinds of measurements are you supposed to take? 

Could you define the measuring criterion you have used? Do you know 

its meaning? 

How is it possible to measure actuality, capability, and potentiality 

of critical variables? 
How would you define the boundaries of each variable in accordance 

with the established limits of stability?.



APPENDIX D 

DATA REPORTS 

This Appendix contains some slides pertaining to the input data as 

well as the reports generated by the MODEL on screen or on paper. 

The information required to manage the indicators involved in the 

exploitaition phase for the Central Zone project, is considered an 

entire system that integrates the commercializing and production 

functions (Fig.26). Together, It contains all the necessary steps, to 

be considered from mine lode until the coal reaches the final customer. 

Production includes mining, trucking and stocking at Central Cerrejon, 

North Zone (Albania) and Port. Commercialization includes sales and 
their after control. 

The systems department at Carbocol selected the computer tool, ORACLE, 

for its open architecture and software portability. As a consequence, 

the utilized prototype was developed in ORACLE. In the MODEL all the 

menus and reports are generated in Spanish; the official language used 
internally in the company is Spanish. 

The Coal Production Indicator is the sample because of its 

significance and because it was used to illustrate measurement of 

indicators in chapter III.A.e. In this Appendix the required 

information to follow the "production" indicator is considered in detail 

and is directly related to tons produced, delivered, transported and 

shipped. It also considers the coal commercialization and its 

information to manage other indicators such as clients, contracts, and 
employees that already have been defined but are not included in detail 

in this particular example. 

The idea is to have a prototype that permits management of the 

production indicator in all its runs and to make proofs and 

demostrations of the effectiveness of the MODEL. 

The indicators in the MODEL are defined in a relational DATA-BASE whose 
information can be placed on screen or captured in the different 

operational models that exist at Carbocol (financing, production, 

etc. as it is shown in Fig.49). Gn the other hand, reports generated 

by CYBERSYN as alerting signals, behaviour signals and interactive 

planning are captured in another Data Base. 

The slides in the attached envelope at the end of this Appendix, is a 

visual aid of the assembled model. The numbered slides from #1 to #19 
correspond to reports or input data generated in ORACLE. The numbered 

slides from #20 to 427 correspond to reports or input data generated 

from CYBERSYN dealing with data analysis.



1. Input Data to the MODEL 

The input Data to the MODEL and the reports generated by the MODEL on 

the screen are developed in ORACLE. The forms developed for this 

example are explained below. 

The PRINCIPAL MENU (menu principal) contains seven options for use. 

These options are chained to other menus and other data forms as it is 

shown in slide #1. 

The seven options defined are in the following order: Indicators, 

Measurements, Clients, Contracts, Employees, Points and Exit. 

The INDICATORS MENU (menu indicadores) as a branch of the Principal 
Menu, allow us access to the DATA-BASE that contains relevant 
information of indicators (Fig.49). The INDICATORS MENU is shown in 

slide 42. This form facilitates the codification and definition of the 
indicators. Each indicator considers its description and its formula 

definition. The code, which identifies each indicator, should be unique 

in the system. 

Slides #3 and #4 show the CAPABILITY (capacidad de un indicador) and 

POTENTIALITY (potencial de un indicador) of each indicator. 

Essentially, through a corresponding code to the existing indicator, 

both forms capture the same information,. The formula, which 

characterizes each indicator, appears on the screen. The date on which 

the capability or the potentiality is modified and its respective 

values, are input to the system, according to the design of the 

respective screens. 

In slide 45 appears the INDICATOR’S TENDENCY (tendencias d 

indicadores), its formula, its description and its date. These dat 

is captured from CYBERSYN. 

e 
3 

Slide 4&6 shows the corresponding form to the REPORT OF EXCEPTIONS 

(excepciones de indicadores). This form captures the indicator’s 

code, the date on which the exception occured, and the deviation value 

that CYBERSYN reports. The number of times an exception of the 

indicator occurs is represented on the screen by the counter, “numero”. 

Each exception is allowed to be reported to the employee up to four 

times. The reports include texts regarding findings, comments, 

recomendations and risks of the detected deviation for Cybersyn. 

The second option of the Principal Menu is MEASUREMENTS (mediciones), 

which is found under Sub-Menu of slide #7. The Sub-Menu allows us to 
invoke the relevant forms to the measurements taken at the mine. The 
amounts of coal extracted and the sterile displaced to obtain that 

particular coal are measured at the pit (mediciones en minas). Most of 

the time, the value of the physical ‘inventory does not match the 

estimated one because of a series of variables that could alter either 

the final value or the factors relevant to quality. Such factors ld 

be measured as stored measurements (mediciones almacenamien 
Physical inventories are continually measured at the open land stor 

points (inventario fisico). (See Chapter III.A.e.2e.a). 
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The option MEASUREMENTS OF MINE (mediciones en minas) of slide 48 allows 

entry or access to the mine code with its name and location (in this 

particular case it corresponds to the Central Cerrejon coal project). 

The place (ubicacién), date (fecha medicion), amount of coal extracted 

(carbon) and sterile displaced (esteril) are also taken into 
consideration on this screen. 

The option STORAGE MEASUREMENTS (mediciones en puntos de almacenamiento) 

of slide #9 corresponds to the required form for the information 

regarding quality control at the land storage. At both the mine and the 

shipping harbour (as a point of storage), quality control is carried 

out. On the screen it is important to report where the measurements for 

Quality control were taken (codigo y nombre del punto), the date when 

the measurement was taken (fecha) and the quality factors when and where 

they measure it. Coal quality depends on the following factors: fix 

coal {carbon fijo), moisture (humedad), ash (ceniza), volatile matter 

(material volatil), sulphur (azufre) and BTU or units of energy produced 

per coal. In addition an input on the physical location of the sampled 

coal is described: whether it was enroute to exit or entry. 

The option PHYSICAL INVENTORY (inventario fisico por punto ) of slide 

#10 is a form of multi-inputs where one can enter the point of location 

(codigo punto), date (fecha inventario) and coal quantity (cantidad 

fisica de carbon) and the stock inventories from different locations 
simultaneously. There are mechanisms to validate the information 

entered into the system, which permit, for example to check if the 

storage points are geographically accurately defined. 

Returning to the Principal Menu of slide #1 and taking the option 

CLIENTS (clientes), appearing in slide #11, where the computer gives 

each coal client a code number (codigo del cliente), the company name 

(nambre), the president or the company contact (presidente), the buyer 

(jefe de compras), the city (ciudad) and the country (pais) where 

established, and the port (puerto) where shipments should be made. 

Additionally, there is the salesperson (vendedor) at Carbocol who is 

responsible for working with the client. There is an automatic 
validation for each client, its employees which the Carbocol salesperson 

verifies. 

The following option of the Principal Menu CONTRACT MENU (menu de 

contratos) appears in slide #12 that corresponds to the Sub-Menu which 

controls the contract forms and invoices. The contract forms 
(contratos) have two associated blocks; one for entry of the client's 

contracts and the second for the entry of agreed deliveries for each 

contract as it is shown in the invoices (facturas). 

The CONTRACTS (contratos) option appears in slide #13; it contains the 

contract number (contrato No.) 3 the contract term (plazo) which can be 

short, medium, and long-term (when unspecified, the system assumes a 

long-term contract); the client (cliente); the coal quantity agreed upon 

in the contract (carbon opcional); the coal quality which are measured 

within ranges of the minimum and maximum values corresponding to 

moisture (humedad), ash (ceniza), sulphur (azufre), volatile matter 

(material volatil), and BTU’s. Finally, the information at bottom 
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determines the initial contract values (valor); the adjustments 
(ajustes) and to calculate the final values (valor final). 

Slide #14 SHIPPING INVOICE (factura-embarque) concludes the contract 

cycle of slide #12. This form verifies that the contract number 
(contrato numero), the coal delivery number (entrega No.), and the 
client are accurately defined. In addition, it introduces to the model 
the country (pais), the transport ship (buque), the quantity of coal to 

be billed (carbon), the form of payment (forma de pago), the quality 

factors [moisture (humedad), ash (ceniza), sulphur (azufre), volatile 

matter (material volatil), and BTU’s], from the invoice. The F.0.B. 
price of the coal (valor F.0.B.), and the freight price (valor flete) 

agreed upon initially and the quality or quantity adjustments (ajustes) 

give us the “total” value of the bill (total). The user of the model 

should take into account the adjustments made previouslly in slide #13 

and include those contract adjustments to the final invoice or bill. 

  

Returning to the Principal Menu, the option EMPLOYEES (funcionarios) 

appears amplified in slide 415. This form is associated with the 

management employees at the firm. Each employee (codigo funcionario, 

nombre y cargo), responsible for a specific task within the firm, has 

association with an immediate upper manager (codigo y nombre del Jefe) 

to whom it reports the exceptions when required. 

The last option of the Principal Menu is POINTS (puntos de 

almacenamiento y/o produccion). It is a control screen which is shown 

in slide #16. The points to be defined are either storage or 

production. With the entry code, the system verifies whether the point 

exists and brings up its number; in the contrary case, the name stays in 

white until the user enters the value for it. 

One of the system's reports for the production indicator of any month is 

PRODUCTION CENTRAL-CERREJON shown in slide #17. This report shows the 

data ona daily basis of the tons of coal produced daily, that is 

entered into CYBERSYN as actual data, the tons of sterile produced, the 
mine inventory, the coal quantity transported by trucks from Central 

Cerrejon project to North Cerrejon Project (Intercor), the Intercor 

stock, the quantity in tons of coal transported by rail from the 

“inventory at the port" and the quantity of "tons shipped", 

corresponding to the tons of coal dispatched to a determined client. In 

the lower part of the report appears the totals of the month for each 

one of the descriptions completed for the Production Indicator. 

Equally, there are some statistics measurements that are considered 

significant with the monthly behaviour of the indicator such as the 

oldest, youngest and average value of the coal produced or in inventory 

‘during the month. 

Slide 418 pertains to a new report of the system examining the quality 

of the dispatched coal for any month "QUALITY CENTRAL-CERREJON". In 

this report appears the date, the quantity of coal produced with the 

specified quality disintegrated in the six factors: moisture (humedad), 

ash (ceniza), sulphur (azufre), volatile matter (material volatil), and 

BYU's. Equally, at the end of the report are quality data, average, 

extremes that have been produced during the month, disintegrated 
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accordingly to.each one of the production factors. 

2. Reports from the MODEL 

CYBERSYN facilitates the data analysis from the MODEL. Data is entered 

on the screen in the ORACLE ’s Forms described already, and automatically 

reports are generated from CYBERSYN. Some of these reports are 
explained below: 

Slide 419 pertains to the definition on the Production Indicator which 

is generated onto the CYBERSYN screen. Here it is necessary to define 
the indicator, the units in which it has been defined and its 

description. ? 

Slide #820 shows a CYBERSYN screen with the respective actual data, 

capability and potentiality for the Production Indicator. The 

productivity, latency and performance index values are also shown for 

July 12, 1988. In this slide the values are shown simultaneously, which 

facilitates the index analysis. 

Slide #21 shows the time series corresponding to horizontal time 

analysis for planning coal production quantity. 

Slide 422 shows the Stability graph corresponding to the time series 

analyzed for the coal production indicator. 

Slide #23 shows the index planning time scales: tactical, strategic and 

normative. In the same form the levels that defined the tuning have 

taken into account the possible states one is able to find in the 
system, and its corresponding percentages of probability. 

Slide #824 shows the planning values for the Production Indicator in 
tons. These values correspond to the potentiality, the capability and 

the actuality for the final date of the actualization of the DATA-BASE. 

Slide #25 is the Tactical Plan for the Production Indicator for July 
12,1988; It shows the date that capability and potentiality values were 

defined for the system; the statistical values for the current mean, 

forecast mean and the achievement index. Additionally, a new plan with 

its respective values appears for the current plan and the achievement 

index. 

Slide #26 is the Strategic Plan of the Production Indicator and has the 

latest values of actualitty, capability, and potentiality. It also 

shows the monthly values for actuality and the index of achievement. 

Slide #27 shows the state of the indicator for a date desired, its 
respective values and the exceptions that it produces.
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    Current User: Syncho Ltd. 

CyberFilter Index Review For PRODUCT ION-INDEX 

Principle Definition 

Index names PRODUCTION-—INDEX 

Units: TONS 

Full description: 

COAL QUANTITY PRODUCE IN CENTRAL CERREJON 

SLIDE No.19



 



 





Faervicals 

Strategic: 

Normative: 

Start fram: 

  

Index Planning Time Scales 

Daily (inc. weekends). 

Monthly (calendar). 

Yearly. 

21.26. 88 

“Index Tuning Levels 

State. Probability. 

No change: ; 32. Zax 

‘Steps: a. SA% 

Slopes @. 32% 

Transient: 9. 4% 

Overall Sensitivity: 62%   
SLIDE Noe23 — 
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Unresolved Exceptions 

         

  

Date. Exception. Date. Exception. 

Transient 

Transient 
27.8. 88 Transient 

Transient 
   

   

        

PRODUCT ION- INDEX 

Date. 

19.28. 88 
2%. 08. 88 
21.08.88 
22.08. 88 
23.28.88 
24.28. 88 
25.28. 88 

Exception. 

Transient 

Transient 

Transient 

Transient 

Transient 

Transient 
Transient. 

       


