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Chapter 1. Organisation and business 
aspects 

1. 1.1 Introduction 

The core content of the ―Geoinformation management‖ course is based on an excellent textbook (Ed. Frank A. - 

Raubal M. - van der Vlugt M.: PANEL - GI Compendium), which was developed in 1999-2000, within the 

PANEL-GI project, lead by GISIG (Geographical Information Systems International Group – www.gisig.it). 

The author also contributed to success of the compendium. In Module 3 ―Guidelines for best practice in user 

interface for GIS‖ is used, which is resulted by the BEST-GIS, EU ESPRIT project (cordinated by GISIG). 

The author of the following seven chapters has a written permission from the PANEL-GI / BEST-GIS projects 

coordinator (Mr. Giorgio Saio, GISIG) to officially use the compendium and the guidelines. During the last 

decade there were many changes in the GI science, and technology. To reflect these changes mainly internet 

sources are used (the URLs of the sources are linked). 

The module is a summary of the management concepts; the aim is to build the foundament of the practical 

application of this knowledge in geospatial management. The approach is a bit simplistic, but most of the 

lessons learnt will be refined in the future, and somewhat discussed in slightly different, more complex way. 

From the module you become familiar with the: 

• the management concepts, and its short history, 

• why the analysis of the organisation‘s environment is essential, 

• the importance of organizational culture, 

• the main principle of strategic planning steps and techniques, 

• organizational on business aspects of GIS. 

After learning of this chapter, you will be able to: 

• define the basic concepts of management, the components of the company's environment, the importance of 

the organizational culture, the importance of planning, the main elements of the SWOT analysis. 

• explain, how management have developed and why is it important, why should we constantly monitor the 

changes of the environment; 

• describe the functions and levels of management; provide an outline of the strategic planning process, 

organizational aspects of GIS, 

• discuss the importance of strategic planning, how it affects the development of the organization, business 

aspects of GIS, 

• orientate in the use of modern instruments of management, strategic planning and organizational issues. 

2. 1.2 History 

The roots of the management science can be traced back of thousands of years of history (ie. 4000). In Egypt 

management functions were consciously applied for the design, organisation and management of the empire. 

The expeditions od Alexander the Great were planned with almost scientific thoroughness. Despite this, the 

birth of the management science is at the beginning of the 20th century. Let us start with the management 

history. 

2.1. 1.2.1 The beginning 
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The general theory of the management is based on Henri Fayol studies at the beginning of the 20th century. His 

book on the principles of management was published in 1916. It was a great advocate of that management can 

and should be taught. On the basis of his long-term practical experience, Fayol declared 14 practical principles: 

1. DIVISION OF WORK: Work should be divided among individuals and groups to ensure that effort and 

attention are focused on special portions of the task. Fayol presented work specialization as the best way to 

use the human resources of the organization. 

2. AUTHORITY: The concepts of Authority and responsibility are closely related. Authority was defined by 

Fayol as the right to give orders and the power to exact obedience. Responsibility involves being 

accountable, and is therefore naturally associated with authority. Whoever assumes authority also assumes 

responsibility. 

3. DISCIPLINE: A successful organization requires the common effort of workers. Penalties should be applied 

judiciously to encourage this common effort. 

4. UNITY OF COMMAND: Workers should receive orders from only one manager. 

5. UNITY OF DIRECTION: The entire organization should be moving towards a common objective in a 

common direction. 

6. SUBORDINATION OF INDIVIDUAL INTERESTS TO THE GENERAL INTERESTS: The interests of 

one person should not take priority over the interests of the organization as a whole. 

7. REMUNERATION: Many variables, such as cost of living, supply of qualified personnel, general business 

conditions, and success of the business, should be considered in determining a worker‘s rate of pay. 

8. CENTRALIZATION: Fayol defined centralization as lowering the importance of the subordinate role. 

Decentralization is increasing the importance. The degree to which centralization or decentralization should 

be adopted depends on the specific organization in which the manager is working. 

9. SCALAR CHAIN: Managers in hierarchies are part of a chain like authority scale. Each manager, from the 

first line supervisor to the president, possess certain amounts of authority. The President possesses the most 

authority; the first line supervisor the least. Lower level managers should always keep upper level managers 

informed of their work activities. The existence of a scalar chain and adherence to it are necessary if the 

organization is to be successful. 

10. ORDER: For the sake of efficiency and coordination, all materials and people related to a specific kind 

of work should be treated as equally as possible. 

11. EQUITY: All employees should be treated as equally as possible. 

12. STABILITY OF TENURE OF PERSONNEL: Retaining productive employees should always be a 

high priority of management. Recruitment and Selection Costs, as well as increased product-reject rates are 

usually associated with hiring new workers. 

13. INITIATIVE: Management should take steps to encourage worker initiative, which is defined as new 

or additional work activity undertaken through self direction. 

14. ESPIRIT DE CORPS: Management should encourage harmony and general good feelings among 

employees. 

Fayol‘s analysis is a popular management literature still today. 

2.2. 1.2.2 Management as a Science 

Frederick W. Taylor is regarded as the father of scientific management, and was one of the first management 

consultants and director of a famous firm. 

Taylor's approach is also often referred to as Taylor's Principles, or frequently disparagingly, as Taylorism. 

Taylor's scientific management consisted of four principles: 
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• Replace rule-of-thumb work methods with methods based on a scientific study of the tasks. 

• Scientifically select, train, and develop each employee rather than passively leaving them to train themselves. 

• Provide detailed instruction and supervision of each worker in the performance of that worker's discrete task. 

• Divide work nearly equally between managers and workers, so that the managers apply scientific 

management principles to planning the work and the workers actually perform the tasks. 

Frederick W. Taylor is a controversial figure in management history. His innovations in industrial engineering, 

particularly in time and motion studies, paid off in dramatic improvements in productivity. At the same time, he 

has been credited with destroying the soul of work, of dehumanizing factories, making men into automatons. 

Taylor‘s principles were furher developed by many researchers e.g.: Henry l. Gantt (Gantt chart), or Frank and 

Lillian Gilbreth (the founders of movement analysis and time analysis). 

Motivation 

Maslow's hierarchy of needs is a theory in psychology, proposed by Abraham Maslow in his 1943 paper: ―A 

Theory of Human Motivation‖1. Maslow subsequently extended the idea to include his observations of humans' 

innate curiosity. 

Maslow's hierarchy of needs is often portrayed in the shape of a pyramid, with the largest and most fundamental 

levels of needs at the bottom, and the need for self-actualization at the top (see Fig. 1.1). 

The most fundamental and basic four layers of the pyramid contain what Maslow called "deficiency needs": 

physical needs, safety, love/belonging, and esteem. With the exception of the most fundamental (physiological) 

needs, if these "deficiency needs" are not met, the body gives no physical indication but the individual feels 

anxious and tense. Maslow's theory suggests that the most basic level of needs must be met before the individual 

will strongly desire (or focus motivation upon) the secondary or higher level needs. 

• Physiological needs 

For the most part, physiological needs are obvious — they are the literal requirements for human survival. If 

these requirements are not met, the human body simply cannot continue to function. Air, water, and food are 

metabolic requirements for survival in all animals, including humans. Clothing and shelter provide necessary 

protection from the elements. 

 

                                                           
1 http://en.wikipedia.org/wiki/Maslow's_hierarchy_of_needs 
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Fig. 1.1. Maslow's Hierarchy of Needs (Source: Wikipedia) 

• Safety needs 

With their physical needs relatively satisfied, the individual's safety needs take precedence and dominate 

behavior. These needs have to do with people's yearning for a predictable orderly world in which perceived 

unfairness and inconsistency are under control, the familiar frequent and the unfamiliar rare. In the world of 

work, these safety needs manifest themselves in such things as a preference for job security, grievance 

procedures for protecting the individual from unilateral authority, savings accounts, insurance policies, 

reasonable disability accommodations, and the like. 

Safety and Security needs include: Personal security, Financial security, Health and well-being, Safety net 

against accidents/illness and their adverse impacts 

• Love and belonging 

After physiological and safety needs are fulfilled, the third layer of human needs are social and involve feelings 

of belongingness. This aspect of Maslow's hierarchy involves emotionally based relationships in general, such 

as: Friendship, Intimacy, Family. 

Humans need to feel a sense of belonging and acceptance, whether it comes from a large social group, etc. They 

need to love and be loved by others. In the absence of these elements, many people become susceptible to 

loneliness, social anxiety, and clinical depression. 

• Esteem 

All humans have a need to be respected and to have self-esteem and self-respect. Also known as the belonging 

need, esteem presents the normal human desire to be accepted and valued by others. People need to engage 

themselves to gain recognition and have an activity or activities that give the person a sense of contribution, to 

feel accepted and self-valued, be it in a profession or hobby. 

• Self-actualization 

Maslow describes this desire as the desire to become more and more what one is, to become everything that one 

is capable of becoming.This is a broad definition of the need for self-actualization, but when applied to 

individuals the need is specific. For example one individual may have the strong desire to become an ideal 

parent, in another it may be expressed athletically, and in another it may be expressed in painting, pictures, or 

inventions. 

Human relations 

In the 1960s Rensis Likert outlined four systems of management to describe the relationship, involvement, and 

roles of managers and subordinates in industrial settings. (The following descriptions are from 

learnmanagement2.com) 

• Exploitive authoritative system (I) 

In this type of management system the job of employees/subordinates is to abide by the decisions made by 

managers and others with a higher status in the organisation. The subordinates do not participate in the decision 

making. The organisation's sole concern is completion of work. Fear and threats may be used to insure 

completion. No teamwork is involved. 

• Benevolent authoritative system (II) 

Just as in an exploitive authoritative system, decisions are made at the top of the organisation. However, 

employees are motivated through rewards rather than fear and threats. Information may flow from subordinates 

to managers, but it is restricted to ―what management want to hear‖. 

• Consultative system (III) 

In this type of management system, subordinates are motivated by rewards and a degree of involvement in the 

decision-making process. Management will constructively use subordinates' ideas and opinions. However, 
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involvement is incomplete, and major decisions are still made by senior management. More information flows 

from subordinates to management, although it is incomplete and euphemistic. 

• Participative (group) system (IV) 

Management have complete confidence in their subordinates/employees. Communication is free, and 

subordinates are fully involved in decision making. Subordinates comfortably express opinions and engage in 

teamwork. Teams are linked together by common members. Likert calls people in more than one group ―linking 

pins‖. Employees throughout the organisation feel responsible for achieving the organisation‘s objectives. This 

responsibility is motivational, especially as subordinates are offered economic rewards for achieving 

organisational goals, which they have participated in setting. 

Contemporary Theories in Management 

• Systems theory 

Systems theory has had a significant effect on management science and understanding organizations. First, let‘s 

look at ―what is a system?‖ A system is a collection of part unified to accomplish an overall goal. If one part of 

the system is removed, the nature of the system is changed as well. For example, a functioning car is a system. 

Remove the wheel and you‘ve no longer got a working car. A system can be looked at as having inputs, 

processes, outputs and outcomes. Systems share feedback among each of these four aspects of the systems. 

Let‘s look at an organization. Inputs would include resources such as raw materials, money, technologies and 

people. These inputs go through a process where they‘re planned, organized, motivated and controlled, 

ultimately to meet the organization‘s goals. Outputs would be products or services to a market. Outcomes would 

be, e.g., enhanced quality of life or productivity for customers/clients, productivity. Feedback would be 

information from human resources carrying out the process, customers/clients using the products, etc. Feedback 

also comes from the larger environment of the organization, e.g., influences from government, society, 

economics, and technologies. This overall system framework applies to any system, including subsystems 

(departments, programs, etc.) in the overall organization. 

• Situational model 

The fundamental underpinning of the Situational Leadership Theory is there is no single "best" style of 

leadership. Effective leadership is task-relevant. It varies, not only with the person or group that is being 

influenced, but it will also depend on the task, job or function that needs to be accomplished. The Hersey-

Blanchard Situational Leadership Theory rests on two fundamental concepts; Leadership Style and the 

individual or group's Maturity level2. 

Task behavior is the extent to which the leader engages in spelling out the duties and responsibilities to an 

individual or group. This behavior includes telling people what to do, how to do it, when to do it, and where to 

do it. In task behavior, the leader engages in one-way communication. Relationship behavior, on the other hand, 

is the extent to which the leader engages in two-way or multiway communications. This behavior includes 

listening to, facilitating, and supporting employees. And maturity is the willingness and ability of a person to 

take responsibility for directing his own behavior. Employees tend to have varying degrees of maturity, 

depending on the specific tasks, functions, or objectives that they attempt to accomplish. 

To determine the appropriate leadership style to use in a given situation, a leader must first determine the 

maturity levels of his or her followers in relationship to the specific task. As employee maturity levels increase, 

a leader should begin to reduce task behavior and increase relationship behavior until his or her followers reach 

moderate maturity levels. As the employees move into above-average maturity levels, the leader should 

decrease not only task behavior but also relationship behavior. 

Once maturity levels are identified, a manager can determine the appropriate leadership style: telling, selling, 

participating, or delegating. 

• Telling. This style reflects high task/low relationship behavior. The leader provides clear instructions and 

specific direction. Telling style is best matched with a low follower readiness level. 

                                                           
2 http://www.cliffsnotes.com/study_guide/Situational-Approaches-to-Leadership.topicArticleId-8944,articleId-8914.html 
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• Selling. This style reflects high task/high relationship behavior. The leader encourages two-way 

communication and helps build confidence and motivation on the part of the employee, although the leader 

still has responsibility and controls decision making. Selling style is best matched with a moderate follower 

readiness level. 

• Participating. This style reflects high relationship/low task behavior. With this style, the leader and followers 

share decision making and no longer need or expect the relationship to be directive. Participating style is best 

matched with a moderate follower readiness level. 

• Delegating. This style reflects low relationship/low task behavior. Delegating style is appropriate for leaders 

whose followers are ready to accomplish a particular task and are both competent and motivated to take full 

responsibility. This style is best matched with a high follower readiness level. 

3. 1.3 Functions 

The four functions of management are: planning, organizing, directing and controlling. 

1. Plan 

It is the foundation area of management. It is the base upon which the all the areas of management should be 

built. Planning requires administration to assess; where the company is presently set, and where it would be in 

the upcoming. From there an appropriate course of action is determined and implemented to attain the 

company‘s goals and objectives. Planning is unending course of action. There may be sudden strategies where 

companies have to face. Depending on the conditions, a company may have to alter its course of action in 

accomplishing certain goals. This kind of preparation, arrangement is known as strategic planning. In strategic 

planning, management analyzes inside and outside factors that may affect the company and so objectives and 

goals. 

2. Organize 

Management must organize all its resources well before in hand to put into practice the course of action to 

decide that has been planned in the base function. Through this process, management will now determine the 

inside directorial configuration; establish and maintain relationships, and also assign required resources. While 

determining the inside directorial configuration, management ought to look at the different divisions or 

departments. They also see to the harmonization of staff, and try to find out the best way to handle the important 

tasks and expenditure of information within the company. Management determines the division of work 

according to its need. It also has to decide for suitable departments to hand over authority and responsibilities.  

3. Direct 

Working under this function helps the management to assist the staff in achieving the company‘s goals and also 

accomplishing their personal or career goals which can be powered by motivation, communication, department 

dynamics, and department leadership. It is very important to maintain a productive working environment, 

building positive interpersonal relationships, and problem solving. And this can be done only with effective 

communication. Understanding the communication process and working on area that need improvement, help 

managers to become more effective communicators. The finest technique of finding the areas that requires 

improvement is to ask themselves and others at regular intervals, how well they are doing. This leads to better 

relationship and helps the managers for better directing plans. 

4. Control 

Control includes establishing performance standards which are of course based on the company‘s objectives. It 

also involves evaluating and reporting of actual job performance. When these points are studied by the 

management then it is necessary to compare both the things. This study on comparision of both decides further 

corrective and preventive actions. 

4. 1.4 Environment 

The manager must take into account the environment of his/her company as one of the dominant features. This 

chapter is intended to highlight the importance of the constituent elements of the environment. The following 
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figure illustrates the three basic levels: the internal environment, and two external environments (company 

specific and the general environment). 

 
Fig.1.2. Three levels of the environment 

4.1. 1.4.1 Internal environment 

The internal environment has many elements. In this chapter only two of the are highlighted: Organisational 

culture and entrepreneurial spirit. 

Organisational culture 

The business successes of Japanese companies brought to the attention of the organizational culture, such as one 

of the most important elements of the internal environment. Initially, the interest was in the Japanese style of 

life, and then when they searched for a deeper context reached the recognition of the role of the cultural 

differences. In the cultural environment the new, useful elements are added to the old ones. The speed of the 

accumulation is depending on the social group size. In small groups accumulation slows down, in the larger 

communities grows rapidly. The add element of the new culture often destroy the old one, or part thereof. 

Previously, appear to be successful working methods, technologies, and passed to their new procedures. Some 

customs and beliefs are old fashioned, because the new ones tend to them. The culture of one person to another, 

down-bridging the generation's history. 

Deal and Kennedy (1982) argue that culture is the single most important factor accounting for success or failure 

in organizations. They identified four key dimensions of culture: 

1. Values – the beliefs that lie at the heart of the corporate culture. 

2. Heroes – the people who embody values. 

3. Rites and rituals – routines of interaction that have strong symbolic qualities. 

4. The culture network – the informal communication system or hidden hierarchy of power in the organization. 

Entrepreneurial spirit 
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The introduction of an entrepreneurial spirit in an orgnisation is an increasingly important success factor. The 

entrepreneurial spirit is often difficult to define let alone examine in detail because of its perception as a highly 

creative and dynamic entity and it is with this caveat that this article is written. This article examines a number 

of concepts that appear intrinsic to what constitutes entrepreneurial spirit 

1. Uniqueness 

In a highly developed global business community where new ideas and business models are increasingly in 

short supply the importance of uniqueness cannot be under estimated and those exhibiting an entrepreneurial 

spirit are often associated with concepts that encapsulate originality and ingenuity. Take for example, Steve Jobs 

bringing the Apple IPOD to the market, 

2. Creativity 

Creativity is heavily connected to uniqueness but the two are not identical. Individuals with an entrepreneurial 

spirit are experienced at harnessing the creative process to help them produce a unique product /service or 

advantage. So where as uniqueness describes the end outcome, creativity describes the process of how one 

achieves it. 

3. Risk Taking 

In a western society that is so often risk averse, those with entrepreneurial spirit embrace risk taking and it is 

impossible for such a concept not to be associated with entrepreneurs and the often high risk potential involved 

in following a new cutting edge approach. It must be observed however that risk is not the same as recklessness 

and those demonstrating an entrepreneurial spirit are likely to be adept at assessing the risks involved in any 

undertaking. 

4. Business Savy 

As highlighted previously those with entrepreneurial spirit should not be considered as reckless mavericks 

indeed quite the opposite, good entrepreneurs are motivated by profit and are skilled at identifying a lucrative 

niche in the market that can be exploited for profit. 

5. Developing Potential 

Identifying, Investing in and nurturing potential are also essential to the ideals attached associated with 

entrepreneurial spirit because of the need to find differing solutions to a business problem. Established 

businesses often fail to discover breakthroughs because they stick to a rigid investment formula that has worked 

for them in the past rather than finding new ways of moving forward. 

6. Adaptability 

The entrepreneurial spirit is always adaptable and ready to overcome barriers presented by business problems 

and is usually quicker at resolving those issues than mainstream business thinkers. 

7. Ultimately Destructive 

Entrepreneurial spirit is ultimately destructive to its own business in the medium term unless those engaged in 

utilizing the concept recognize when it is time to handover to mainstream management focussed individuals 

who can maintain and develop the organisation. This is because true entrepreneurial spirit is obsessed with 

constant creativity and change which is unsettling to employees without good management and a clear direction. 

In conclusion whilst there are certainly key characteristics which encapsulate the entrepreneurial spirit it would 

be foolish to pretend that any one individual has all those traits and even more foolish to believe that such a 

concept can be comprehensively defined. 

4.2. 1.4.2 Specific environment 

Specific environment to external factors, which have a direct impact on the management decisions, e.g.: 

• customers, 
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• competitors, 

• subcontractors and 

• labour market. 

The success of the organization is essentially depends on the provision for its potential customers: what, how, 

when and where. The management is responsible to study the needs of the customers, the search for current and 

new products, services. This needs demographic and statistical information. 

Offering of similar products, services companies can compete on the market, the greater the benefit of clients. 

One of the most important thing to understand in this regard, that the race is not static, but very dynamic. 

Subcontractors, suppliers could help, but also fight against the interests of the company. In general to have more 

than one subcontractor, the competition helps to reduce the amount due, the appropriate quality and price. 

Sometimes this can trigger a long time, and maintaining good relationship with the subcontractor's discounts. 

The labour market defines the potential employees of the company. Problem is, if the company has specific 

needs regarding the employees. Demographic data (the population age distribution) contains interesting 

information to help a lot of decisions to put in. 

4.3. 1.4.3 General environment 

The general environment consists of all the external factors, which have an indirect impact on the management 

decisions. The following four main components: 

• political-legal, 

• economic, 

• socio-cultural, 

• technological. 

On the general political situation significantly affect the scope and possibilities of the manager. Just think of the 

foreign capital investment's changes. The international political climate is also an important role in the life of the 

organization. At the time of the South Slavic war many billion dollar contribution for the Hungarian economy, 

in particular in the transportaion companies. 

The legal environment (laws, regulations, instructions) is essentially to determine the effectiveness of the 

company. The manager must be familiar with the political-legal environment and in the light of these decisions 

shall be taken by these decisions bear the greater responsibility for the environment. 

The prosperous economic environment, companies are looking for and finding new markets, and therefore 

extends the human and material resources. Recession period, usually to the contrary is observed. Of course, this 

is not true for all companies, and this is precisely the role of the manager. Managerial decisions at all times to 

the same period and the expected future economic opportunities must align. 

The socio-economic environment is a key element in the work of the management: the social and cultural 

norms, attitudes, and skills. Hungary at the beginning of the 1990s on the basis of these standards has become a 

priority target for investors. The changes in the social-cultural environment, the manager must listen and 

respond, in accordance with these. 

The technological environment means the technical, scientific, information technology infrastructure and 

problem-solving methods. Technological progress is very difficult to predict, as you can see in the following 

two examples. 
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Fig.1.3. „The Americans have need of the telephone, but we do not. We have plenty of messenger boys.‖ Sir 

William Preece, chief engineer of the British Post Office, 1876 (Source: 

http://www.popsci.com/technology/article/2010-02/signing-secure-legally-binding-contracts-nothing-phone-

call) 

In the early thirties of the last century, not thinking of the television, the practical applications of organ 

transplantation; in the fifties, the rapid development of the electronics, the sixties was not possible to predict the 

spread of personal computers, and networks to use in daily life; in the nineties we could not give a realistic 

picture of teleworking which was generated by technological developments. 

 
Fig.1.4. „I think that the world requires a five-computer‖ Thomas J. Watson, IBM, 1958 (Source: 

http://www.helldragon.eu/marcello/galli_lezioni/A_storia/prima.html) 

5. 1.5 Planning 
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Planning is the ongoing process of developing the business' mission and objectives and determining how they 

will be accomplished. Planning includes both the broadest view of the organization, e.g., its mission, and the 

narrowest, e.g., a tactic for accomplishing a specific goal. 

Planning is concerned with the future impact of today's decisions. It is the fundamental function of management 

from which the other four stem, mentioend earlier. The need for planning is often apparent after the fact. 

However, planning is easy to postpone in the short-run. Postponement of planning especially plagues labor 

oriented, hands on managers. 

The manager is ready to organize only after goals and plans to reach the goals are in place. Likewise, the leading 

function, influencing the behavior of people in the organization, depends on the goals to be achieved. Finally, in 

the controlling function, the determination of whether or not goals are being accomplished and standards met is 

based on the planning function. The planning function provides the goals and standards that drive the controlling 

function. 

Planning is important at all levels of management. However, its characteristics vary by level of management. Of 

course, the hiearachy of different levels defines different needs. Basically, the senior management in the long-

term planning calls, while the timeframe on lower levels is becoming shorter. 

The order from general to specific plans is: vision-mission-objectives-goals. The key terms are defined as 

follows: 

• Vision 

Nonspecific directional and motivational guidance for the entire organization. Top managers normally provide a 

vision for the business. 

• Mission 

An organization's reason for being. It is concerned with scope of the business and what distinguishes this 

business from similar businesses. Mission reflects the culture and values of top management. 

• Objectives 

Objectives refine the mission and address key issues within the organization such as market standing, 

innovation, productivity, physical and financial resources, profitability, management and worker performance 

and efficiency. They are expected to be general, observable, challenging, and untimed. 

• Goals 

Goals are specific statements of anticipated results that further define the organization's objectives. They are 

expected to be SMART: Specific, Measurable, Attainable, Rewarding, and Timed. 

Development of tactics is a fifth level of planning. Tactics, the most specific and narrow plans, describe who, 

what, when, where and how activities will take place to accomplish a goal. 

Strategic Planning 

Strategic planning is one specific type of planning. Strategies are the outcome of strategic planning. An 

organization's strategies define the business the firm is in, the criteria for entering the business, and the basic 

actions the organization will follow in conducting its business. Strategies are major plans that commit large 

amounts of the organization's resources to proposed actions, designed to achieve its major objectives and goals. 

Strategic planning is the process by which the organization's strategies are determined. In the process, three 

basic questions are answered: 

1. Where are we now? 

2. Where do we want to be? 

3. How do we get there? 
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Fig.1.5. Strategic planning (Source: http://hr-ing.blogspot.com/2010/03/hr-at-home-strategic-planning.html) 

The "where are we now?" question is answered through the first three steps of the strategy formulation process: 

1. perform internal and external environmental analyses, 

2. review vision, mission and objectives, and 

3. determine SWOT: Strengths, Weaknesses, Opportunities and Threats. SWOT analysis requires managers to 

be honest, self-disciplined and thorough. Going on to strategy choices without a comprehensive SWOT 

analysis is risky. 

Strengths and weaknesses come from the internal environment of the firm. Strengths can be exploited, built 

upon and made key to accomplishment of mission and objectives. Strengths reflect past accomplishments in 

production, financial, marketing and human resource management. Weaknesses are internal characteristics that 

have the potential to limit accomplishment of mission and objectives. Weaknesses may be so important that they 

need to be addressed before any further strategic planning steps are taken. 

Opportunities and threats are uncontrollable by management because they are external to the firm. Opportunities 

provide the firm the possibility of a major improvement. Threats may stand in the way of a firm reaching its 

mission and objectives. 

The strategic planning has crucial role in the organisation‘s life, therefore, the process should be supported on 

all levels of hierarchy. 

6. 1.6 Organisational and business aspects of GIS 

This chapter is concerned with introducing GIS in an organisation. Two complementary strategies are described. 

The first strategy proposed here for the introduction of GIS starts with identifying the users who have to make 

spatial decisions. What information do these users need to make their decision and how is this information best 

presented to them, so they can react quickly and without error? From these questions follows the 'spatial 

information product', which provides the users with this information. Once the spatial information product is 

designed, the logical and physical organisation of the data necessary to produce it, and also the required 

hardware and software become clear. The concept of a 'spatial information product' helps also with the 

economic assessment of a project, in particular with estimating the benefits. It provides a crucial point for the 

discussion with the user in his own terminology. From this the GIS professional deduces the technical and 

organisational detail, which are usually difficult to understand for the user. 

As a complementary strategy, User Centred Design is outlined. Here, the users‘ problem is considered from the 

point of view of setting up a system for Geoinformation management. The same problem is considered by the 

symmetrical point of view of how to conceive the technical tools that allow setting up that system, and how to 

comply with the current European regulations. The present concern is then about organisational aspects of GIS 

implementation and also the related business aspects. 

6.1. 1.6.1 Strategies for the introduction of GIS 
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The introduction of modern GIS technology in an organisation is a complex process. The first method proposed 

here consists of a series of executable steps, which are connected by a consistent theory. The method centres on 

the tasks the users of the GIS have to fulfil, and the required spatial information. It is possible to describe the 

tasks for which the GIS should be used and the information expected in detail and in a form understandable to 

the users. The technical details follow logically from the document the user can understand and agree to. 

A second, complementary, strategy is the User Centred Design (UCD) approach. Also starting from the user 

perspective, UCD is less focussed on information flow, and more on end-user functionality. 

An Information Centred Approach 

A factory transforms raw materials into a product, which is sold on a market. This metaphor can be applied to 

GIS. The spatial data collected serve as raw material, the software represents the factory and the information in 

the form 'output from the system' is the product. The output from the GIS is the 'information product'. This 

indicates that it is produced by the GIS, it is the result of the GIS seen as a production process, transforming raw 

materials (i.e. the spatial data collected) into a valuable product for a user. 

The metaphor is important because it stresses many important aspects linked to the GIS: 

• is the GIS producing information somebody uses? 

• is the product of value in a decision process? 

• is the quality of the product adequate for the user? 

• is the product easy to use? 

The product metaphor draws attention to the marketing issues, which need to be addressed for GI. But the 

information product also points to the applicability of economic theories that are well developed for industrial 

products. 

Concentrating on the user of the GIS - not the technology – is the first step towards the successful introduction 

of the GIS: 

• What are the tasks the users are involved in and for which they need additional information the GIS should 

produce? 

• Which information is necessary for these tasks? 

• Which form of information is easiest to understand for the user? 

From these user-oriented questions most of the answers for the technical design of a GIS follow: 

• Which data are necessary to produce the desired information? 

• What data quality is required (for the information produced, for the data collected), 

• Which functions are necessary to transform the data into the desired information? 

• Which hardware and software are necessary? What is the overall architecture? 

• How to perform the economic assessment of the GIS project. 
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Fig.1.6. Information centred approach 

Information needs depend on tasks of users 

The GIS is introduced in an organisation to improve its functioning. It is crucial to understand the goals of the 

organisation and how they are achieved. Typically the GIS is set up to serve specific users in the organisation. 

The future users of the GIS have a certain function in the organisation and fulfil some tasks within it. The GIS 

must support these functions, these tasks - nothing else. 

The first step in introducing the GIS must be to analyse the tasks within the organisation, which require 

Geographical Information. Which information is required for which specific step of the task? How does the 

information influence the outcome of the task? What happens if the information is not available, not available in 

time, or available but not correct? For instance, to be able to respond to an emergency request, a ‗path to the 

emergency location‗ must be available. If it is delivered too late or contains errors, the response may be too late 

and people could die. 

What information is required to perform the task? 

Having identified the task of the users, which the GIS should support, we must proceed to the information needs 

of the users performing these tasks. The information may be compulsory - the task cannot be completed without 

the information, or it may be additional. The performance of the task is improved with this additional 

information. For example, for a building permit, the location of the proposed building in respect to the parcel 

boundaries must be present in order to check clearance. 

In many cases the user is not free to select the information he wants to use. Administrative decisions follow 

rules set forth in a law or additional regulations, indicating which information must be considered, often giving 

details on its presentation, data quality etc. These rules are part of the instructions from the legislator and 

regulate how a decision must be reached. They have to be observed to assure that the administrative process is 

equitable, not using information of different quality levels. 

It is highly recommended to visit the users in their offices and observe them at work. Collect a copy of the 

documents consulted, of forms filled in and other information included in the decision process; this collection 

will be very helpful for the following steps. 

How is the information presented to the user? 

The next step is to identify the form in which the information is presented to the user. Understanding the task a 

user needs to perform and having identified which information the GIS can contribute to it, we can decide on the 

channel to communicate this information to the user. A ‗path to location‘ information product for instance, must 

contain a sequence of streets and turns to guide a driver to the desired location. 
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In most cases, spatial information is communicated in a map. To use graphics is recommended in order to assure 

that all the required information is present, that it can be understood from the context and that the quality of the 

information communicated is sufficient for the task at hand. 

Considering the usage of the information, not only the graphical presentation of the information should be 

discussed, but also its medium. If the task requires a small amount of information quickly, a graphical screen is 

the optimal solution. For decision processes, which require a large amount of complex information, but progress 

slowly, output on paper can be more appropriate. If documentation of the decision and its justification is 

important, a paper copy must be printed and added to the case documentation. A building permit obviously 

needs to be printed on paper, to provide physical evidence, whereas in an emergency vehicle, spoken 

information may be more useful. 

What follows from the identified information need? 

From the identified information need should follow all, or at least most, of the elements necessary for the design 

of the GIS: 

• The information requirement defines the data needed and the GIS software functions to transform these data 

into information. 

• Understanding of the tasks and the decision process determines the quality of the required information. 

• The physical environment, in which the information is used, determines the hardware and communication 

channel to pass the information to the user. 

Benefit: a GIS design document the user can understand 

After these steps it is possible to produce a design document, which is deduced from the ‗user understandable‘ 

requirement document: 

1. Identification of required data. From the description of the information product, not only the necessary data, 

but also the non-necessary data are identified. 

2. Understanding Data Quality Requirements. Information products also give an indication of the data quality 

required. Data quality is a widely discussed issue, but operational rules are seldom provided. Elements 

commonly perceived as determining data quality are accuracy, completeness and maintainability. 

3. Amount of Data Storage. For the technical design of a GIS installation the amount of data storage is 

important. From the description of the data necessary and some measuring of the amount of data per area or 

the number of objects and the amount of data per object quickly follows the amount of data to be stored. This 

figure must be increased for storage overhead. 

4. Data Maintenance Procedures. The data used must be maintained; this is often the most difficult 

organisational problem and a very substantial part of the cost of running a GIS. The description of the 

information product indicates what level of update must be achieved. Observing the organisation and its 

present mechanism to assure that the data used for a decision are up to date gives us further insight in the 

requirement for data maintenance. 

5. GIS Functionality. The operations necessary to translate the stored data into the desired information are 

immediately identified. The comparison of the data stored with the desired information shows what kind of 

spatial analysis, database retrieval, graphical presentation tools are necessary. This allows us to decide what 

kind of GIS software will be necessary for the application. 

6. Terminals and other Output Devices. Having identified the users and the form of the communication of the 

spatial information leads to an estimate of the type and number of terminals necessary for the users to access 

the information. If the information product is a printed paper map, quality of plotters can be deduced from 

the examples provided. 

7. Overall Architecture, Data Sharing and Communication. The user level document shows the data that are 

shared among the users. It describes the users and where they are located. This helps to define the 

requirements for the distribution of data between different sites (move the data to where they are used!) and 

the communication lines between these sites. 
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6.2. 1.6.2 User Centred Design 

In this approach, the focus is more on the point of view of the user. In fact, the User Interface is the actual 

―view‖ that most users have of a GIS and that implies a proper GIS development process that should include a 

user requirement analysis and various user-oriented steps leading GIS implementation. 

When dealing with GIS applications it is fundamental to focus the attention on the role and the centrality of 

users and their involvement in the GIS application development process. No technical tool can be expected to 

have real use if it is not able to target the whole context of potential users. 

On this side things have largely improved during the last years: the general evolution of Information 

Technology and Software Engineering have created the conditions, and presumably the trend will be positive in 

the coming years. However, the difficulty of targeting final users during GIS project implementation 

demonstrates that the GIS process still needs to improve, with the end-users who determine in which direction 

the improvement should go. For example, a proper compromise must avoid either too much functionality 

(additional burden on the user in selecting functions) or too little functionality, causing users to search for tricks 

and shortcuts during task execution. 

The above issues are addressed by the User Centred Design approach (UCD), a mature professional practice that 

has emerged and supports the development process of interactive software systems. It is based on the 

assumption that the success of new products depends on the efficiency and effectiveness of steering product 

development by user and customer feedback. UCD consists of processes, techniques, methods, and procedures 

that help to achieve user and customer orientation 

The UCD approach is highly relevant for GIS applications. However, GIS development is different from other 

software development processes. GIS functions and their user interfaces are so complex that in order to be 

usable they must be tailored to specific user needs. 

To a large extent the UCD approach to GIS is concerned with the development of the User Interface, which is 

the part of the system that is visible to the end-user and which is needed for the dialogue between the user and 

the GIS. User-centred customisation implies then mainly user interface design which is either performed by GIS 

vendors and suppliers, by experts offering customisation services, or by the end-users themselves. 

The major principles of GIS user-centred design are: 

• Focus on end-users, because they can contribute a lot to GIS user interface design by providing their 

knowledge of the GI application domain, prior experiences with GIS, their work tasks and responsibilities. 

The community of GIS end-users is extremely diverse ranging from Geographical Information domain 

experts to general public users with little GI knowledge who are assumed to be using Geographical 

Information much more frequently in the future. The utility of a GIS application within a company or an 

organisation can be greatly enhanced when the GIS user interface can be tailored to groups of users with 

specific knowledge and experiences. To conclude, GIS interfaces tailored to user needs will be much easier 

for the end-users to learn and will cut down end-user training cost. Any user involvement will increase the 

likelihood of user satisfaction with the final GIS, of commitment and acceptance. The provision of user 

feedback about GIS use to GIS developers is an invaluable source for GIS evolution and for the development 

of new GIS. 

• Iterative design,  whereby the GIS design, improved repeatedly, helps to shape the product onto the user 

needs. It allows preliminary and alternative design solutions to be tested against real world scenarios, i.e. a 

realistic set of tasks the prospective end-users intend to perform with the GIS application. It is commonly 

accepted today that the quality of technology products is mainly a function of the number of completed 

‗design / test & evaluation / redesign‘ cycles. The quality of GIS functionality will depend to a large extent on 

the effort (manpower and time) invested in the development process and the efficiency (use of experience and 

best practice) of development procedures. Iterative design if applied early in this process will help to avoid 

design errors and failures. This will speed up development so that new GIS can enter the market earlier, and 

the effort of customisation may be reduced. 

• Appropriate allocation of functions between end-user and GIS. GI tasks cannot always be fulfilled using a 

single GIS function. More often a procedure, i.e. a sequence of GIS functions, must be executed. It may be 

advantageous for end-users if GIS functions can be hidden behind macros for task execution, which better 

map to the end-users‘ knowledge and capabilities. It must be specified which functions shall be carried out by 
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the GIS application and which by the end-users. This task is performed taking into account limited human 

information processing capabilities and limited performance of technology in terms of reliability, speed, 

accuracy, flexibility of response, cost, importance of successful or timely accomplishment of tasks etc. 

• Multidisciplinary design team. GIS user interface design requires a variety of skills: substantial knowledge 

of the Geographical Information domain, expertise of GIS technology and user interface design skills. 

Representatives of all stakeholders, i.e. persons with an interest in GIS use and the results produced with a 

GIS application, should be involved in GIS user interface development and customisation: end-users, their 

managers, purchasers, trainers, etc. Such a multidisciplinary design team does not have to be large. It is only 

required that members of the user-centred design team represent all the relevant different roles and skills. 

GIS developers, those who customise GIS as well as customers and end users must be enabled to use best 

practice for GIS development, customisation and purchase. This goal can be achieved by promoting the UCD 

philosophy. The most important activities to be taken into account are user needs and requirements analysis, 

benchmarking and cost/benefit assessment. These are described elsewhere in this chapter. 

UCD has been investigated by many projects for many different application domains. The UPI project funded 

by the European Commissions Telematics Applications has collected and integrated this information and is 

currently creating the VNET website (http://www.acit.net/vnet) which will explain user and customer 

orientation in the product creation process. With the UCD paradigm another EU project has been developed in 

the GIS field, which is aimed at coping with the analysis of Best Practice; BEST-GIS 

(http://gisig.ima.ge.cnr.it/). 

Both strategies for introducing GIS in an organisation that are mentioned here focus initially on the user. The 

Information Centred approach uses this focus to determine the information product the user needs and defines 

the required GIS characteristics from there. The User Centred Design approach remains focused on the end-

users, designing the GIS interface from their perspective and defines the GIS functionality based on this. 

7. 1.7 Summary 

The module is a summary of the management concepts; the aim is to build the foundament of the practical 

application of this knowledge in geospatial management. The approach is a bit simplistic, but most of the 

lessons learnt will be refined in the future, and somewhat discussed in slightly different, more complex way. 

From the module you become familiar with the the management concepts, and its short history; why the analysis 

of the organisation‘s environment is essential; the importance of organizational culture; the main principle of 

strategic planning steps and techniques; organizational on business aspects of GIS. 

After learning of this chapter, you are be able to: 

• define the basic concepts of management, the components of the company's environment, the importance of 

the organizational culture, the importance of planning, the main elements of the SWOT analysis. 

• explain, how management have developed and why is it important, why should we constantly monitor the 

changes of the environment; 

• describe the functions and levels of management; provide an outline of the strategic planning process, 

organizational aspects of GIS, 

• discuss the importance of strategic planning, how it affects the development of the organization, business 

aspects of GIS, 

• orientate in the use of modern instruments of management, strategic planning and organizational issues. 

Review questions 

• Specify the levels of management and the main tasks of the manager! 

• Introduce the roots of management science! 

• Which trends and effects are observed in the development of the management? 
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• Why organizational culture is important? 

• Lists the items of the external environment. 

• Why is planning important in the management? 

• Explain in details the strategic planning steps! 

• What is the difference between the vision, mission, objectives and goals? 

• Explain the essence of SWOT analysis! 

• Explain the Information Centred Approach! 

• What are the main principles of the User Centred Approach? 
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