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Abstract

Information systems development in environments of high uncertainty oftentimes does not meet expectations in terms of efficiency and functionality. Environments of high uncertainty are common in new relatively young countries which are wrapping up the difficult process of gaining their independence. Consequently, despite the large amounts of international aid money set aside for reconstruction, and because they frequently lack the adequate technical human resources, the governments and institutions in these countries remain unable to utilize efficiently and much less rely upon public administration systems. Determining costs of both internal development and the use of external consultants is very important for the negotiation of the services for developing information systems. 

This paper describes the contribution of the standard module (SM) in the accurate determination of costs for an information systems division. In two previous papers, we developed the concept of a standard module and discussed its capacity to help allocate limited resources to maximize the technical human resources delivered to match the projects goals. This standard costing approach is very useful to be able to negotiate a fair price for services acquisitions and to define realistic budgets. 
The Concept of a Standard Module 
The Standard Module is an attempt to provide a solution to the problems of resources which are very difficult to manage and various reasons which render an environment unable to develop its own information systems. SM is a software product that a group of 5 technicians can develop in 5 months. This group consists of 2 analysts, 1 senior and the other junior, as well as 3 programmers, 1 senior and 2 junior (please see Figure 1 which follows). This strategy operates with a number of small specific steps, catering to the limited abilities of the environment; operating on a very a short term basis and classifying each person’s responsibilities. The SM serves as an alternative to the development of large, complicated systems, providing a program that can easily measure tangible results, making it possible to notice any potential problems that may eventually damage the institution and fix them. SM stems from a concentration on modular systems development, making the use of small programs that can be fully developed and implemented by a working group the primary vehicle for developing the system. Further, this strategy minimizes economic risk by allowing for the immediate maintenance of a module or its full substitution with another. 
The Benefits and Constraints of the Standard Module
In order to implement the SM approach, the organization must respect two fundamental requirements. 

a) There must be a systems architect skilled and experienced enough to guarantee the integration of the results of different SMs within the organization. This is significant because each SM is simply a part of the more complex process in building a data system, and as such only provides intermediate results. 

b) The technical unit must employ a development method that is clear, with each phase realization well defined, and simple in its utilization. 
With these requisites met, when many development groups operate simultaneously there will be a common language. This development method could, for example, be constituted by the following phases: systems conception, systems definition, macro analysis, detailed program(s) definition analysis, programming, program(s) testing, system testing, user training and implementation. Over time, the performance of the groups and their deliveries will vary between organizations or even within them.  

The Standard Module and Programmation of Technical Resources

A group of five technicians will develop SMs instead of all working on a project at the same time minimizing waste in human resources, as the technicians need to participate in the project phases where they can provide tangible, short-term results (Please, see Figure 1).  As is shown in the figure, the nine phases needed to complete SM require the work of twenty seven weeks of the analysts and eighteen weeks of the programmers.
The IT manager may utilize this figure to add in each row the phase of the project and the necessary resources to develop the SM. This method shows the technical human resources (analysts and programmers) needed in order to develop a specific module. By adding down the column in each week, we obtain an accurate count for the need of analysts and programmers on a weekly basis. The information systems development coordinator may use this matrix as a tool for a dynamic programmation of resources. Because the coordinator has advance notice of his available resources, he may now accurately make decisions to hold off on some if his resources will be insufficient to match the needs, and conversely to begin additional projects if his technical human resources exceed the current need. The number of programmers and analysts needed is a direct consequence of the combination of the start dates of the phases of the different SMs. Approaching the allocation of resources with a matrix like Figure 2 simplifies the decisions to move around the start dates of the projects to maximize the technical human resources or to allocate resources to match the deadlines for completing projects.

Estimation of Cost

In addition to being a tool for the planning of technical resources, the SM is also an instrument to determine its own standard cost. The determination of the cost of the SM results initially from the cost of the weeks which are necessary to pay to the analysts and programmers, and as it was said above twenty seven weeks of work of the analysts and eighteen weeks of the programmers is needed to make the SM. 

In this way it is possible to determine the total cost of a SM adding to the cost of the analysts and programmers other costs that have a significant influence such as:

a) cost of social service (pension, social security, etc.);

b) cost of coordination (pro-rated salary of chief of projects, coordinators, 

directors, etc. based on time dedicated to the specific project); 

c) cost of the support structure (staff);

d) cost of royalties for software usage; 

e) cost of specific hardware needed for the system; and 

f) cost of amortization of the hardware installed that will be used for the
system. 

Figure 1
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As a result, there is a chain of costs and it is necessary to determine carefully the percentage each additional cost applies to the salary because these costs will vary based on many other factors (location, social, etc.) 

As an example, a determination of the above factors a-f follows.  

The cost of a SM for the work of analysts is:

(US $2300 per month/4 weeks) * 27 weeks of work = US $15,525.

The cost of a SM for the work of programmers is:

(US $1800 per month/4 weeks) * 18 weeks of work = US $8,100

Consequently the total cost of programmers and analysts (CPA) to make a SM is US $23,625. 

This amount does not include loss of productivity due to sickness or illness, vacations, holidays, and training that could be estimated to be 50% of effective cost of work (Effective cost of work is defined as the cost which includes the losses of productivity). The effective cost of the work to develop a SM is US $47,250. 

To this cost, it is necessary to add the following costs:

a) cost of social service: (estimated) 25% * US $47,250 (effective cost) =

    US $11,813. Consequently, the cost of the SM becomes US $59,063.

b) cost of coordination: (estimated) 40% * $23,625 (CPA) = $ 9,450. We 

  consider US $23,625 and not US $47,250 because we assume there is 

  no loss of productivity in the management. Consequently, the cost of 

  the SM becomes US $68,513.

c) cost of support structure: (estimated) 15% * US $23, 625 (CPA) = 

US $3544. Consequently, the cost of the SM becomes 

US $72,057.

d) cost of royalties for software usage: (estimated) 30% * US $23,625 

 (CPA) =US $7,087. Consequently, the cost of the SM 

 becomes US $79,144. 

e) cost of specific hardware needed for the system: (estimated) 10% * 

US $23,625 (CPA) = US $2,363. Consequently, the cost of the

SM becomes US $81,507. 

f) cost of amortization of the hardware installed that will be used for the

system: (estimated) 5% * US $23,625 (CPA)= US $1,181. 

Consequently,the cost of the SM becomes US $82,688. 

This exercise provides an example of how to determine the cost of an SM. This is the cost of developing the system using internal technical human resources of the institution. The institution could also use other resources such as external consultants or external companies. It results that for the development of the information system, the institution could follow in different ways. However, the same kind of exercise which is demonstrated above to determine costs of SM with resources of the institution could be used for the other two ways mentioned. Obviously, the cost of the salary of programmers and analysts change as do the percentages which we need to apply to the additional costs which must be included a-f. The problem which occurs is determining the fair price that is necessary to pay when the institution makes use of the external consultant or companies, but the above exercise which determined the cost of the SM could be used also as a reference price in the negotiations for the use of external resources. Each of the three ways have different levels of productivity which must be considered in the face of negotiations, but it is

Figure 2: Table on the Status of the SM Projects
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estimated that the difference in productivity between the three alternatives are not very significant because the most relevant factor for the success of the project is the management of the project which in the costs of the three ways has a very similar effect.  

Conclusions
The uncertainty in obtaining results in systems development in environments of high uncertainty has a significant consequence on the side of costs. Very frequently, in order to minimize the risks associated with the inadequate knowledge of the analysts and programmers, the institutions make the decision to request the service of foreign consultants. These consulting enterprises give a price for their services and currently the institutions have no referential parameters to evaluate the accuracy of the price request. 

The approach of the Standard Module, which was described in a previous paper, could be useful in the programming of limited technical human resources which is critical when it is necessary to develop many projects simultaneously. It also permits the determination of a standard cost. This standard cost of the Standard Module could be used for the institution in order to have a parameter of reference to negotiate contracts for the acquisition of the services of systems development with external consultants and/or private service companies.

References

Pedro R. Kanof, Systems Development in Environments of High Incertainty, Proceedings of  the 8th. Annual Global Information Technology Management Association World Conference, Naples (Italy), June 2007 (forthcoming)

Pedro R. Kanof, The Illusion of Information Technology Auditing: the Results of a Survey and Proposed Solutions, IEEE-International Engineering Management Conference, August 2002 ,

St. John’s College, Cambridge, U.K. In English

Pedro R. Kanof, Method for Planning and Audit Information Technology Solutions Design, International Federation of Operations Research Societies, 16th. Triennial Conference - IFORS ’02 -, on “OR in a Globalized, Networked Work Economy”, July 2002, Edinburgh, Scotland. In English
Pedro R. Kanof, Guidelines for the Information Technology Curriculum in the Arts Professional Schools, Arteinformazione Forum, L’Identità Italiana per l’Europa, May 2000, Rome, Italy.  Edited by Lida Branchesi et al., Meridiana Libri, Donzzelli Editor, 2001. In Italian

Pedro R. Kanof, A New Tool for Quick  M.I.S. Planning. Proceedings of the International Federation of Operations Research Societies, 15th. Triennial Conference - IFORS ’99, August 1999, Beijing, People Republic of China. In English

Pedro R. Kanof, New Paradigms in the Strategic Planning of Corporate Information Systems. Proceedings of the Engineering Management Society - IEEE, International Conference, May 1999, Puerto Rico. In English

Pedro R. Kanof, Information Systems: New Architectures and Old Problems. Proceedings CORS-Canadian Operation Research Society, and INFORMS ‘98 International Conference, April 1998, Montreal, Canada. In  English

Pedro R. Kanof, Lessons from the Field: Implementing Information Systems in Developing Countries, Proposal for Efficient Applications. Proceedings EURO XV - INFORMS XXXIV Joint International Meeting, July 1997, Barcelona, Spain. In English

Pedro R. Kanof, Information Technology and Economic Development. Proceedings of the International Conference on Economic Development in the Mediterranean Countries, organized by

Consiglio Nazionale dell' Econornia e del Lavoro-C.N.E.L.-, May 1997, Rome, Italy. In Italian

Pedro R. Kanof, Audit of Investments in M.I.S.: Some Selected Italian Cases. Proceedings of the XIII World Conference on Operations  Research, Lisbon, Portugal. July  1993. In   English

Pedro R. Kanof, Auditing of Information Systems: Are We Heading Forward a “Captive Market”?, Proceedings of the First European Conference of Information Systems, Henley, UK. March/April 1993. In   English
Pedro R. Kanof, When the Key to Success is in the Success of the Systems, Switzerland Chamber of Commerce , May 1991, Milan, Italy. In Italian

Pedro R. Kanof, The Need of Planning the Investments in Management Information Systems. Published in the periodical "Computerworld Italy", Vol. VII, No. 6, February 1988, Milan, Italy. In Italian

Pedro R. Kanof, Management Information System. Published by the International School of Management "Enrico Mattei" of E.N.I. (Ente Nazionale Idrocarburi), May 1984, Milan, Italy. In Italian

Pedro R. Kanof, Eficiencia y eficacia de los sistemas informativos: las bases de un sistema informativo para la Salud, “Novatica” (No. 41-42, Abril 1981, Spain). In Spanish

Pedro R. Kanof, The Organizational Approach to the Auditing of Information Systems. Published in the periodicals "Informática" (N. 42, July 1979, Mexico) and in "Alta Directión" (No. 86, August 1979, Spain). In Spanish

Pedro R. Kanof, Planning of Information Systems and Decision Support Systems. Published by the Instituto de Estadística Aplicada y Computatión, Universidad de los Andes, March 1979, Mérida, Venezuela. In Spanish

Pedro R. Kanof, The Auditing of Information Systems: An Organizational Approach. Proceedings of the First Mexican International Convention on Computer Science, Vol. 2, February 1979, Mexico. In Spanish

Pedro R. Kanof, Matrix's Methods and Information Systems. Published in the periodical "Uomini e Computers", N. 19. June 1978, Milan, Italy. In Italian

Pedro R. Kanof, The Conflict Between Efficiency and Effectiveness. Published in the periodical "Uomini e Computers", No. 3, January 1977, Milan, Italy. In Italian

Pedro R. Kanof, Profitability of Information Systems or Systems for Profitable Management? A Case Study. Proceedings of the Annual A.I.C.A. Conference (Associazione Italiana Calcolo Automatico), October 1976, Milan, Italy. In Italian

� EMBED Excel.Sheet.8 ���








[1] I am grateful to the Fiscal Affairs Department of the IMF, which has cleared the utilization of technical proposals of my authorship contained in the document "Strategic Plan for Information Technology" prepared for the Central Revenue Authority, Finance Ministry, Republic of Mozambique, as a result of my participation in the donor-sponsored Technical Assistance Project “Reform of the Mozambican Tax System and its Administration” from 2004-2007.  I am of course the sole person responsible for the ideas expressed in this paper.  











3
October 18-19th, 2008

Florence, Italy


[image: image4.jpg]


_1237036703.xls
Sheet1

		

		Phase\Week		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26

		Feasibility Study		2A		2A

		Definition of the System						2A		2A

		Macroanalysis										2A		2A

		Analysis of the System with Definition of Each Program														2A		2A

		Write the Programs																		3P		3P		3P

		Test of Programs																								1A3P		1A3P		1A3P

		Test of System																														2A		2A

		Training of the Users																																		1A		1A

		Implementation and parallel of system																																						1A		1A





Sheet2

		





Sheet3

		






_1240208983.xls
Sheet1

		





Sheet2

		

		Project		Weeks

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26

		1		Phase 1				Phase 2				Phase 3				Phase 4				Phase 5						Phase 6						Phase 7				Phase 8				Phase 9

				2A		2A		2A		2A		2A		2A		2A		2A		3P		3P		3P		1A3P		1A3P		1A3P		2A		2A		1A		1A		1A		1A

		2						Phase 1				Phase 2				Phase 3				Phase 4				Phase 5						Phase 6						Phase 7				Phase 8				Phase 9

								2A		2A		2A		2A		2A		2A		2A		2A		3P		3P		3P		1A3P		1A3P		1A3P		2A		2A		1A		1A		1A		1A

		3								Phase 1				Phase 2				Phase 3				Phase 4				Phase 5						Phase 6						Phase 7				Phase 8				Phase 9

										2A		2A		2A		2A		2A		2A		2A		2A		3P		3P		3P		1A3P		1A3P		1A3P		2A		2A		1A		1A		1A		1A

		4												Phase 1				Phase 2				Phase 3				Phase 4				Phase 5						Phase 6						Phase 7				Phase 8				Phase 9

														2A		2A		2A		2A		2A		2A		2A		2A		3P		3P		3P		1A3P		1A3P		1A3P		2A		2A		1A		1A		1A		1A

		5														Phase 1				Phase 2				Phase 3				Phase 4				Phase 5						Phase 6						Phase 7				Phase 8				Phase 9

																2A		2A		2A		2A		2A		2A		2A		2A		3P		3P		3P		1A3P		1A3P		1A3P		2A		2A		1A		1A		1A		1A

		6														Phase 1				Phase 2				Phase 3				Phase 4				Phase 5						Phase 6						Phase 7				Phase 8				Phase 9

																2A		2A		2A		2A		2A		2A		2A		2A		3P		3P		3P		1A3P		1A3P		1A3P		2A		2A		1A		1A		1A		1A

		Total		2A		2A		4A		6A		6A		8A		12A		12A		3P10A		3P10A		6P8A		9P7A		9P9A		12P6A		15P4A		15P4A		12P5A		9P8A		9P7A		6P7A		8A		7A		4A		3A		3A		2A





Sheet3

		






