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EXECUTIVE SUMMARY 

This report describes the research that was carried out as final part of the study International 
Technological Development Sciences at the Eindhoven University of Technology. 

The TOOLnet Access Point in Peru, providing e-mail services, started it's operations in 1993 
but operations were never successful. By the end of 1995 only two paying users were 
connected and the management had no clear idea on how to improve the situation. This 
research wants to provide guidelines for improving the operations of the TOOLnet Access 
Point by answering the research question: Which factors are influencing the operation of the 
TOOLnet Access Point in Peru? 

The research focuses on seven elements. 1) TOOLnet Logistics right of existence with respect 
to relevance for development co-operation is found to be limited. Providing e-mail facilities 
remains relevant as long as no other providers are active in a region. When more providers 
become active, TOOLnet foundation should change activities. 2) The market for electronic 
communication is found to be very well developed in Peru. Several providers are active and the 
prices for access are among the world's lowest. The prices for TOOLnet Logistics are too high 
in this market. 3) A potential new group of users for the TOOLnet Access Point was identified 
but due to decisions within the TOOLnet Access Point organisation (the PEMTEC 
organisation), this was not further analysed. 4) The management of the TOOLnet Access Point 
is found to be a serious constraint. The marketing, training of new users, network management 
and support functions were poorly performed. 5) Human resources appeared as another serious 
constraint for the operation. Only a single person was able to perform the basic operation of the 
TOOLnet Access Point but he did not receive proper training. 6) No serious problems appeared 
with the used technology. Problems can occur however in the future since no anti-virus 
program was installed at the TOOLnet Access Point's computer. 7) The documentation was 
found to be incomplete. Manuals were outdated or not available at all and this is another 
serious constraint. 

It can be concluded that the operations of the TOOLnet Access Point in Peru will improve 
when: 

1. prices of TOOLnet Logistics are lowered; 
2. PEMTEC clearly defines the function of TOOLnet Logistics within the organisation and 

subsequently allocate funds for it's operations; 
3. overall management of the TOOLnet Access Point is improved; 
4. a specific target group of users is defined; 
5. a second TOOLnet Access Point operator is appointed; 
6. both operators receive proper training; 
7. an anti-virus program is installed at the TOOLnet Access Point's computer; 
8. documentation remains being updated. 

TOOLnet is recommended to choose one of three scenarios for further actions. Scenario one 
advises to quit operations of TOOLnet Logistics in Peru since it has no longer a relevance for 
development co-operation. If TOOLnet foundation sees TOOLnet Logistics however simply as 
a businesses, than it can choose scenario two or three in order to reach a sustainable process for 
the TOOLnet Access Point. Scenario two advises to lower the prices of TOOLnet Logistics and 
to select a new host for the TOOLnet Access Point. Selecting a new host is desired since the 
current host (the PEMTEC organisation) lacks proper technological know-how. The third 
scenario advises also to lower the prices but to keep PEMTEC as host. The existing relation 



with PEMTEC is seen as a valuable good and PEMTEC's lack of technological know-how is 
advised to be tackled by subcontracting technological activities to a third party. 

PEMTEC is advised to abort the exploitation of the TOOLnet Access Point since this service is 
somewhat out of range of PEMTEC's capabilities and frame of reference. Collection and 
transport of information are two complete different disciplines. PEMTEC is specialised in the 
collection and selling of information and is therefore advised to concentrate on this branch. In 
addition, PEMTEC is advised to get connected to a provider of on-line services in order to take 
more advantage of electronic communication. 
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INTRODUCTION 

Carry out a research in a developing country is the final phase of the study International 
Technological Development Sciences at the Faculty of Technology Management of the 
Eindhoven University of Technology. This research is carried out in assignment of TOOLnet 
foundation in Amsterdam, the Netherlands. 

This paper is a graduation research on the factors that are influencing the operation of a TOOLnet 
Access Point. The aim is to obtain guidelines for improving the operation the TOOLnet Access 
Point in Peru in order to reach a sustainable operation. The research will address issues related to 
management as well as to technology and has therefore a multi-disciplinary approach. 

TOOLnet Logistics is a network for electronic communication (e-mail, file transfer, etc.) directed 
at developing countries. Users of TOOLnet Logistics can phone in at TOOLnet Access Points 
which are located throughout the world. The TOOLnet Access Point in Peru is operated by 
PEMTEC, a non-profit organisations devoted to small businesses. 

TOOLnet foundation has changed vision. Initially, access to electronic communication had to 
be provided to development related organisations in areas without access and aid funds were 
available for this. Since the middle of 1995 however, an ending of these funds was expected 
and the strategy was changed in order to become self supporting. This meant that the TOOLnet 
Access Point had to be self supporting as well. Together with a reorientation within PEMTEC 
this has changed PEMTEC's ideas on the TOOLnet Access Point Peru and an uncertain 
situation arose. For PEMTEC it is unclear how the TOOLnet Access Point can be fit in the 
market for electronic communication. Thus the main task of this research is to identify the 
market and to get a clear picture of how TOOLnet Logistics can have added value in 
comparison to other electronic mail providers in Peru. 

The first part of this paper describes the general background setting, i.e. the country of Peru, 
TOOLnet foundation and PEMTEC. The second part deals with the way the research was set up 
and carried out or in other words, with the research design. Part three describes the results that 
were obtained and these are used in part four to draw conclusions and give recommendations. 
A set of technical terms are used in this paper and these are explained in appendix 0. 
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1. BACKGROUND SETTING 

1.1 PERU 

1.1.1 Peru's figures compared 

Table I presents an overview of indicators of economy, health and education. Judgement of the 
Peruvian figures can be made by comparing these with the Latin American and Caribbean- and 
high income countries averages. The first comparison indicates the situation of Peru in relation 
to the region. The second indicates the differences between Peru as a developing country and 
developed countries. 

Table 1: Comparison of Peruvian indicators 

Economy ,,, ,,, 
:·;-:o:·:. 

GNP per capita, 1993{US dollar),'.· 
GNP average annual'gr9wth, 1980~1993 (o/o) 
Average annualillfiati~n,1980-1993 (%) 
Net present valueofexterl'lal debt as 
% ofGDg,1993. 

Healtli 
life expectancy; 1990 (years) 
total fertility rate, 1993 (children per woman) 
infant mortality, 1993 (per 1,000 live births) 

Education 'i::H::c 

adultHliteracy,1990 (%) 
··school enrolment, 1992 (%): 

primary 
secondary 
tertiary 

source: World Bank, 1995 

~60 
~ 50 
(!) 
B 40 

.§ 30 
:; 
:@ 20 

'§ 10 
0 

0 
agriculture industry manufacturing services. etc. 

economic sector 

•Peru • Latin America and Carribean 
•High income countries 

source: World Bank, 1995 

Figure 1: GDP by economic sectors 

Peru Latin America High income 
and Caribbean countries 

1,490 2,950 23,090 
-2.7 -0.1 2.2 

316. l 245.0 4.3 
46.1 34.0 

66 69 77 
3.3 3.1 1.7 
63 43 7 

15 15 less than 5 

119 106 103 
30 45 91 
39 18 51 

100% 

80% -

0.. 
i§60% -

0 
~40% 
'5i 

20% -

0% 

• lowest 20% • second quantile. third quantile 
oiourth quantile • highest 20% 

"ource: World Bank, 1995 

Figure 2: Income distribution 

1 Figures for the regional average do not include Chile, Guatemala, Haiti and Cuba. The high income 
countries figures do not include New Zealand, Spain, Israel, Canada, Belgium, United States and 
Switzerland. These figures were not available. 
2 The regional average does not include Argentina, Uruguay, Paraguay, Haiti and Cuba. The high income 
countries figure does not include Ireland, Kuwait, Austria and the United Arab Emirates. 
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1.1.2 General 

The South American country of Peru has a tremendous history in ancient civilisation that spans 
over several thousand years and includes the Moche, Chavin and Wari cultures. The most 
known culture is however that of the Incas who ruled over entire Peru from 1430 until 1530 
when the Spaniards conquered Central and South America. Peru was then turned into a Spanish 
colony. By the early 19th century entire Latin America upraise against the conquistador and by 
1824 Peru had became independent. 

From 1930 to 1980 Peru has been oscillating between conservative and military governments 
but in 1980 democracy was restored. Since then the country has suffered from a severe guerrilla 
war led by the Maoist Sendero Luminosa or Shining Path movement and the Movimiento 
Revolucionario Tupac Amaru (MRTA). This had led to tens of thousands deaths. Under 
president Alberto Fujimori, the leaders of both organisation were captured in 1992 and 
terrorism seems to be tackled and political and economic stability finally accomplished. 

Peru covers an area of 1,285,215 km2 and is the third largest country in South America. It is 
about 35 times as large as the Netherlands. The country can be divided into three main 
geographical regions: the coast, the mountains and the jungle. The coastal region makes up 
10% of the area while concentrating 53% of the national population. The mountain region 
(formed by the Andes) holds 32% of the territory and 35% of the population. The jungle (part 
of the Amazon that stretches out over entire central South America) holds the majority of land 
with 58% and the minority of the population; 12%. 

1.1.3 Politics 

In the period from 1930 to 1980 Peru's political scene was very unstable and the country 
switched between conservative and military governments. Since 1980, Peru has remained a 
constitutional democracy and politics was dominated by socialists. In 1990, newly elected 
president Alberto Fujimori (son of Japanese immigrants) reformed economy according to free 
market principles. Under his guidance state companies were privatised, economic sectors and 
foreign trade liberalised and investments promoted. Fujimori's authorial style of governance 
led him in April 1992 to suspend the constitution, dissolve the congress and arrest prominent 
opposition politicians. The new constitution that he directed allowed the president to be re
elected once and the Fujimori was chosen for a second term in April 1995. 

Political Organisation 

Peru is a democratic republic and governance consists of three branches: executive, legislative 
and judicial. The government is lead by the President of the Republic who is also Head of 
State. The president is assisted in guiding the public services by the ministers of state who 
make up the Council of Ministers that is presided by the Prime Minister. The legislative power 
is executed by the Congress that consist of 80 members. National and municipal elections are 
held every five years and suffrage is compulsory for all citizens from 18 years. There are 
eleven political parties of which the most important are the in 1924 established Alianza Popular 
Revolucionaria America (APRA), Cambia '90 (of president Fujimori) and Acci6n Popular. 

The political division has been changed a few times since 1988 but currently the situation from 
before 1988 is restored by the new constitution that was approved on august 1993. Therefore 
the country is divided into 24 departments (or states). The departments are further divided into 
150 provinces and the provinces are subdivided into 1322 districts. 
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Structural Reforms 

Central element in the policy of the Fujimori government is the program of structural reforms. 
The program is aiming at modernisation of the country and reorganisation and efficiency 
improvement of the economy. The program is intended to develop a competitive free market 
economy for goods, services and capital without bureaucracy, distortions or privileges and open 
to the world market. 

For this, the markets for foreign investment, foreign trade, banking, insurance and capital have 
been liberalised. The labour market was made more flexible. The administrative machinery and 
bureaucratic operations were reduced and its administration simplified. Further, the tax- and 
custom systems were radically reorganised. 

All these reforms have been recognised internationally and are supported by the IMF, the 
WorldBank and the InterAmerican Development Bank as well as by principal industrialised 
countries. Several international officials have praised the reforms, of which US president Bill 
Clinton has said that president Fujimori "had made the biggest progress of all Latin American 
economic reforms"3

. 

1.1.4 Economy 

Economic Performance 

Peru is according to economic standards a developing country. It's economic performances 
ranks the country in the group of the lower-middle income economies. From Table 1 it is clear 
that Peru's economic performance is lagging behind the region's average. This table also 
clearly identifies Peru as a developing country. Remarkable is the huge inflation figure of the 
region and even more of Peru in comparison to the high income countries. 

The Peruvian economy is marked by severe ups and downs over the last twenty years. By 1985 
president Alan Garcia stopped payments on Peru's foreign debt. The saved money was used to 
inflate the economy which showed then high growth rates. However, the foreign debt policy led 
to an isolated position in the economic world and that situation was not to stand for long. By 
1988 the Central Bank had run out of foreign exchange since international creditors were no 
longer willing to invest in Peru. As a result the government had to cut public spending and a 
deep recession followed. After having won the 1990 elections, Alberto Fujimori implemented 
the strongest economic reform program ever in Peru4

. He transformed the country into a free 
market economy and as a result economy recovered quick. 

Figure 3 and Figure 4 show the Gross National Product (GNP) and inflation developments over 
the last ten years. Since the new government took office GNP grew in a high pace and only 
showed a negative value in 1992. This was in part caused by El Nino (a warm current that 
passes the coast of Peru periodically) that was warmer than usual and resulted in a 30% drop in 
the fish catch. In 1994 the economic growth was very high with 12.9%, which was the highest 
in the Americas. The inflation has been excessively high and reached a peak of 7650% in 1990. 
This was reduced in 1995 reduced to an acceptable 10.2%. 

3 Duestua Caravedo, page 40 
4 Embden, page 11 
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Figure 4: Inflation development 

Figure I presents the contribution of the three sectors (agriculture, industry and services) to the 
domestic product. The sub-sector manufacturing is part of the sector industry. In relation to 
both the Latin American and Caribbean- and high income countries average, Peru's industry 
has a high contribution to the GNP and it's services contribute relative little. Agriculture 
contributes relative little in relation to it's surrounding countries. Peru as a developing country 
is indicated by the relative high rate in the primary sector (agriculture) and relative low rate in 
the third sector (services, etcetera) in relation to the high income countries. 

Foreign debt 

In 1986 president Garcia implemented a socialistic economic program and announced a 
unilateral cut in payments on Peru's foreign debt and stopped payments to the IMF. As a result 
the country was shut off the international financial system and by 1993, Peru had a huge 
foreign debt in relation to the region's average. Under Fujimori, Peru is currently slowly re
entering this system according to the arrangements made in the Brady-plan. In this plan an 
agreement was achieved with commercial creditors on restructuring the debt of 4.4 billion US 
dollar. 

1.1.5 Population, health and labour 

Peru has a population of 23.1 million (1994). The average annual growth rate is 2.2%. Most of 
the people (70.1 % ) live in the urban areas, a figure that has been doubled since 1940. Lima 
houses 7 million people or 30% of the entire population. Of significant minor size is the second 
largest town of Arequipa were 607,000 people live or 2.9% of the population. Of the 7 million 
people that live in metropolitan Lima 59% ( 4.13 million people) live under conditions of 
critical povert/. Most of them live in the so called pueblos j6venes or young villages. These 
villages concentrate the population coming from rural areas or other cities of the country, that 
emigrate to the capital in order to search for better living conditions. On a national scale were 
54% of the population living under critical poverty while 22% of the population were living 
under extreme poverty6

• Figure 2 compares the income distribution. The figure shows how the 

5 Poverty is considered critical when the income is less than the costs of primary necessities of life (food, 
housing, cloths) 
6 Poverty is considered extreme when the income is less than the costs of only food. 
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total income of the country is divided over five equally sized groups of people. In Peru, the first 
twenty percent of the population group earn 4.9% of the GNP while the last twenty percent earn 
51.4%. This unequal distribution of wealth is even worse for the Latin America and Caribbean 
as a whole. The high income countries show a much more equal distribution. 

About 45% of the population are Indians, 3 7% are Mestizos, 15% are of European extract and 
3% are descends of black slaves. Some 80% of the population speak Spanish as their native 
language, 16 Quechua and 3% another native language. The major religion is Catholicism with 
88.9% followers under the population. A 7.2% is Evangelic and 14% atheist. The remaining 
2.5% have other religious beliefs. 

Health figures are presented in Table 1. Life expectancy and fertility are for Peru about the 
regions average but infant mortality is rather high. People in high income countries live longer 
and families have less children. Compared to these countries is the Peruvian infant mortality 
rate dramatically high. Many of the sicknesses of the poor population of Peru originates from a 
severe lack of sanitation facilities. This is especially the case in rural areas where only 25% of 
the population have access to safe drinking water while only 6% are connected to a sewerage 
system. Similar figures are registered for the pueblos j6venes. 

The economic active population consists of 7.1 million men and women or 51.2% of the 
population (1993 census). The centralised character of Peru is manifested again by the fact that 
33% of the economic active population work in the department of Lima. According to official 
figures 175,000 children from 6 to 14 years are involved in this economic active population. 
This consists of 2.5% of the children in urban areas and 5.8% in rural areas. The unemployment 
rate is 15% while underemployment (employment with a salary that is lower than the minimum 
or for less than 20 hours a week) is 65%. Agriculture is the main provider of employment with 
26.1 % of the economic active population followed by trade (16.4% ), manufacturing (11.0%) 
and services (8.4%). 

1.1.6 Education 

Education is free and compulsory for the ages of 6 to 12 (primary grade). Overall literacy is 
85% but there is a significant difference between population groups. The urban average is 91 % 
but rural average is 70% and the rate for rural women is even worse with 60%. Elementary and 
secondary school enrolment is five million. In 1995, some 400,000 students were in the 57 
universities of which 27 are private. Overall education indicators are compared in Table 1. The 
figures for Peru are at the same level as the regions average but the tertiary school enrolment is 
surprisingly high. This holds stand when the Peruvian trend from primary, secondary to tertiary 
is compared to that in the high income countries. 

Of specific interest for this research is the education in the field of telematics. In Peru are 
hundreds of specialised technical schools in Peru, the so called Instituto Superior Technologia. 
These schools, both public and private, have a program with a duration of six academic 
semesters on subjects as accounting, computation and electronics. The number of these schools 
has increased highly from 134 in 1984 to 505 in 19947

. Parallel to this, the number of students 
has increased as well and the increase was even higher in the fields of telematics8

. The studies 
electronics, computation and informatics showed an increase in students from 16,469 in 1986 

7 INEI, 1995 
8 Rivera, page 76 
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to 40,975 in 1990. This means an annual increase of 20%. With the output of this growing 
number there is thus a serious growing body of knowledge on telematics. 
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1.2 TELEMATICS IN PERU 

1.2.1 Introduction 

Of specific interest for this research is the situation in Peru in the field of telematics, the 
combination of telecommunication and informatics. The level of development in telematics is 
of great influence for the operation of the TOOLnet Access Point and for the strategy that 
TOOLnet foundation should employ. This chapter describes the telecommunication setting in 
general terms and concentrates for the broad field of informatics on those elements that are 
relevant for the research. 

1.2.2 Peru's figures compared 

Table 2: Telecommunication indicators 

source: United Nations, 1995 

1.2.3 Developments in telecommunication 

The telecommunication sector in Peru used be nationalised. There were two state companies 
controlling the sector. Compania Peruana de Telefonos (CPT) providing services in Lima and 
Empresa Nacional de Telecomunicaciones (ENTEL) providing services outside Lima as well as 
national- and international long distance services. These two public companies were not able to 
invest as much as was necessary in infrastructure and as a result the telecommunication sector 
developed insufficiently. The result was a poor infrastructure and low quality. For example, 
Peru had still in 1994 the lowest telephone density and the highest waiting time for a new 
telephone line to be installed (almost 10 years!) in South America. Since the public sector was 
not able to make the necessary investments and economy became hindered by the poor 
telecommunication system, the Fujimori government decided to restructure the 
telecommunication sector by liberalisation and privatisation. 

Since 1991 an entire new legal framework for the telecommunication sector has been approved. 
While other countries have serious hesitations to liberalise there telecommunication markets9

, 

the Peruvian government decided to liberalise the entire sector. The principal objective was to 
attract national and foreign investments. In 1994 an independent entity was established 
especially for this purpose named Organismo Supervisor de la Inversion Privada en 
Telecomunicaciones (OSIPTEL) or Supervising Agency for Private Investment in 
Telecommunication. 

Also in 1994, the two public telecommunication companies were sold to a consortium led by 
Telefonica Internacional de Espafia for 2,002 million US dollar. CPT and ENTEL were merged 

9 Wammes, page 19 
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into a new company named Telefonica del Peru. The new company set up an ambitious 
improvement plan for the telecommunication system and will heavily invest. Investments are 
planned of 739 million US dollar in 1995, 437 million in 1996, 421 million in 1997 and 386 
million in 199810

. Massive number of new lines will be installed, waiting time for a new line 
should decrease, prices will be more conform the international market and the overall quality 
should improve. Figure 5 gives the development of the telecommunication sector in Peru 
according to it's main indicator; the telephone density. 

8------------~ 
7 ---------------------- --

.l!l 
c: 6 
~ 
.g 5 
.s= 
84 
:: 3 
<I> c. 
rn 2 
<I> 

§ 1 

year 

Figure 5: Telephone density development 

It has to be noted that the liberalisation can have a negative effect on the development of rural 
telecommunication. For this, the government has set up the Fonda de Inversion de 
Telecomunicaciones (FITEL) or Investment Fund in Telecommunications. This fund receives 
1 % of the income of all telecommunication service providers and uses this for investments in 
rural telecommunication projects. 

1.2.4 Current situation in telecommunication 

The new telecommunication laws have arranged a transition phase of five years ending in June 
1999. After then the telecommunication sector will be operating in a absolute free market. Until 
then, competition is not allowed in: 

• local fixed telephony; 
• national long distance carriers; 
• international long distance carriers. 

All other services are in free competitions as there are: 

• local carriers; 
• telegraph; 
• telex; 
• public phones; 
• cellular phones; 
• cable television; 
• leased lines; 
• paging services (i.e. beepers); 
• added-value-networks (e.g. e-mail); 
• supply of equipment. 

10 OSIPTEL, page 48 
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Table 2 presents a comparative overview of telecommunication indicators. The 
telecommunication situation in Peru is currently lagging behind the regional- and high income 
countries average. Both, the number of mobile cellular telephone subscribers and the number of 
telephone lines is dramatic low. But, because of the huge investments in telecommunication 
and the liberalisation process in the sector, this situation will improve significantly. 

1.2.5 Informatics 

Next to telecommunications, telematics is made up by informatics. Informatics covers the wide 
area of computers and it's applications. Of importance for this research are however only the 
availability of computer hardware and software and the density in personal computers. 

The availability of computer hardware and software is very good in Peru. All the latest 
technology are available and the prices are about equal with the Netherlands. The Peruvian 
market is well developed and this is also indicated by the fact that major companies in the 
informatics market have their own offices in Lima. Beside the official market exists a huge 
black market for both hardware and software. The latest technology is available there for prices 
that are significantly lower11

• 

In 1994 there were 68, 175 households with a personal computers or 1.43% of the total national 
households. Lima only had 49,264 of the households with a personal computer or 3.53% of 
their local households12

. This indicated the centralised use of new technologies in Peru. 
Information on the density of personal computers for non-home-use was not available. 

A comparison with the Latin American and Caribbean and high income countries averages was 
not possible since no aggregated data was found for telematics. 

11 For example, in the 'black computer market district' of Lima one can buy all the latest software for 
about five US dollars. One has to bring diskettes to the shops and the software is simply copied from 
illegal CD-ROMs containing hundreds of programs. 
12 INEI, 1994 
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1.3 TOOLNET'S SETTING 

1.3.1 TOOL group 

The Dutch foundation TOOL was established in 1975. TOOL consists of a group of 
organisations that are dedicated to the advancements of the socio-economic positions of 
underprivileged groups in developing countries. To achieve this, TOOL promotes technology 
transfer both to and among countries in the South. TOOL pays special attention to small-scale 
enterprises, innovation processes, environmentally sound technologies, and the position of 
women. Their activities are principally directed at local capacity building, information 
exchange and information dissemination. The TOOL group consists of the following 
organisations: 

• TOOL foundation: information services; 
• TOOLConsult BV: consultancy and research; 
• TOOL Publications & Bookshop BV: mail order bookshop; 
• TOOLnet foundation: telematics for development. 

1.3.2 TOOLnet foundation 

Organisation 

TOOLnet foundation was established in 1993 as part of the TOOL group. The main activity of 
TOOLnet foundation was the development of a world-wide e-mail network directed at 
technology transfer between developing countries. The primary target group was defined by 
TOOL as non-governmental organisations. The aim of TOOLnet foundation was to provide13

: 

• an efficient exchange of (technical) information; 
• mutual services of the users; 
• multi-functional facilities; 
• substantial savings on communication costs; 
• a user friendly service. 

At august 1995 TOOLnet foundation became independent of TOOL and had to be self
supporting. For the period up to august 1996 there is financial support from the Dutch 
developing co-operation organisation DGIS for transforming the organisation. The objective of 
TOOLnet foundation has now become: 

"Stimulate the use of telematics especially for developing countries"14 

The result of this transition from a subsidiary of a developing organisation to an independent 
organisation is that TOOLnet foundation has to be run like a business to safeguard it's 
operations. Therefore TOOLnet foundation's services are now offered to any organisation or 
individual that wants to get connected to electronic mail facilities. 

13 Bruinsma in Rijske [1 ], page 25-26 
14 Smeenk, page 1 
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TOOLnet Logistics 

The network operated by TOOLnet foundation is called TOOLnet Logistics. At certain 
moments a day mail exchange takes places between the distinctive levels in the network. The 
communication links in TOOLnet Logistics are public telephone lines and data is sent by means 
of modems. The structure of the network is given in Figure 6. 
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TOOLnet Logistics consist of four levels. At the first level operates the central computer which 
is located in Amsterdam, the Netherlands. From here mail is gathered and distributed among the 
regional HUBs. The central computer provides connectivity with internet and fax machines in 
the Netherlands. The regional HUB forms the second level and gathers and distribute mail 
within a region. The third level is formed by TOOLnet Access Points. TOOLnet Access Points 
are located within a country and provide connection to the fourth level, the users. By 
distinguishing several levels an efficient mail-exchange can be obtained. Mail within a country 
is grouped by the TOOLnet Access Point and retrieved at certain moments a day by the regional 
HUB. The regional HUB group the mail from the TOOLnet Access Points and the mail is then 
by a single phone call retrieved by the central computer in Amsterdam. Some countries are 
accessed without intervention of a THUB. 

Users prepare their messages in advance and then establish a connection with a TOOLnet 
Access Point, the so called off-line technology. In this way the actual connection time is very 
low (a few seconds) and therefore the requirements for the quality of the telephone line and the 
power supply are low. This distinguished TOOLnet Logistics from providers who offer 
expensive on-line services. 
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TOOLnet Access Points are set up by TOOLnet foundation in co-operation with local 
organisations. After the installation, TOOLnet Access Points are local businesses based on a 
licence agreement with TOOLnet Logistics. The tasks and responsibilities of the providers of 
TOOLnet Logistics are15

: 

• providing the national infrastructure needed to connect local TOOLnet Logistics users to the 
world-wide TOOLnet Logistic; 

• attracting and connecting new users and providing after sales services; 
• providing the national infrastructure needed to connect local TOOLnet Logistic users to 

billing customers for the use of the communication network. 

Since TOOLnet foundation has to be self-supporting these TOOLnet Access Points have to be 
run like independent businesses and are free to determine their own target group. 

15 Rijske [1], page 27 
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1.4 PEMTEC 

1.4.1 General description 

PEMTEC is an abbreviation of Pequena Empresa Tecnologia y Sociedad or Small Enterprise, 
Technology and Society. It is a private non profit development organisation. PEMTEC was 
founded in 1989 as an institution providing advisory and information services to small and 
micro enterprises, individually or in groups, for NGOs, international co-operation agencies, 
state entities and regional governments. 

The PEMTEC organisation consists of four layers: 

• Associates Meeting: consisting of nine associates and meeting once a year to approve the 
proposals of the Board of Directors; 

• Board of Directors: consisting of three members16 who meet once a month to develop long 
term plans and visions; 

• Executive Director: a single person responsible for the daily management; 
• Employees: employees working on the different products/services. 

PEMTEC sees small businesses as a key sector for economic growth and equality. For this, it 
wants to support the managerial and technological development of the small business sector by 
improving their efficiency and competitive. This is reflected in PEMTEC's mission: 

"Developing proposals, executing programs and providing specialised 
services to enterprises and public and private institutions related to small 
businesses." 17 

PEMTEC has since it's establishment worked in the following fields: 

Information Services: 
• documentation centre; 
• data base with information on small businesses; 
• question and answer service on technical subjects; 
• selected dissemination of information; 
• TOOLnet Access Point. 

Projects: 
• supporting a confection business with information and training; 
• market research and a pilot project for recycling glass. 

Consultancy: 
• consultancy for private businesses and institutions. 

1.4.2 Trends since the establishment 

The organisation started with a clear vision and mission and an active and devoted 
management. It succeeded to obtain long term relationships with developing organisations who 

16 The members of the Associates Meeting and the Board of Directors do not receive any compensation 
for their services 
17 PEMTEC 1993, page 1-2 
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provided the funds necessary for the operation of PEMTEC. The main funds came during the 
1989 to 1994 period from the InterAmerican Foundation. During this period PEMTEC 
extended it's services and provided a permanent working place for nine people and used the 
services of three volunteers or trainees. After 1994 the main fund providers ended their projects 
and PEMTEC had to change vision. By that time, the main inspirator and founder of the 
organisation had left and the upper two levels of the management had become less active and 
were not guiding the organisation as in the earlier days. The co-ordination was in practice 
transferred to the lower two levels of the organisation. This resulted in a change of kind of 
activities. Whereas in the earlier days PEMTEC focused on supporting small businesses in a 
indirect way through small-business-institutions, they now focused their attention direct to the 
small businesses. The extensive projects had passed and the organisation had to work more on 
basis of small projects and consultancy. This had clear effects on the employment situation. 
Many permanent appointments were abolished and PEMTEC provided in the beginning of 
1995 a permanent workingplace to five employees and employed another two on a project base. 

1.4.3 Current situation and short term expectations 

By February 1996 the employment situation has become even a little worse. There are four and 
a half permanent jobs and none on basis of projects. The organisation is now about equally 
funded by donors and by private businesses. The main donors are Fondo General Contravalor 
Peru-Canada and Swiss Contact who both finance a single project on supporting the textile 
industry of Gamarra, the confection area of Lima. Fondo General Contravalor Peru-Canada is 
a general development fund set up by the Canadian government in co-operation with the 
Peruvian government. Swiss Contact is the organisation for development co-operation of the 
Swiss government. The activities of PEMTEC are at this moment: 

Information Services: 
• selected dissemination of information; 
• data base with information on small businesses; 
• documentation centre; 
• TOOLnet Access Point. 

Projects: 
• technical services for Gamarra. 

It is expected that during 1996 two funds will become available. One recycling project of the 
Dutch governmental developing organisation DGIS. The other project is a consultancy on 
recycling as well financed by Ministry of Industry of Peru. These projects will employ three 
persons for 8 to 10 months. 

1.4.4 PEMTEC and TOOLnet 

By 1993 PEMTEC wanted to become active in the field of informatics to strengthen it's 
information services. This idea was initiated by an employee who had specific interest in this 
field. PEMTEC had already contacts with TOOL foundation and it was decided to co-operate. 
The TOOLnet Access Point was installed at PEMTEC at the end of 1993. During 1994 several 
users were connected to the system. At it's peak the TOOLnet Access Point had about thirty 
users, most of them of the Dutch volunteer organisation SNV. However, due to technical 
problems and organisational mis-management within PEMTEC, SNV lost confidence in the 
TOOLnet Access Point and left. The initiator and sole person responsible for the operation of 
the TOOLnet Access Point left PEMTEC by January 1995. By December 1995 the system had 
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only five users of which four are internal users of PEMTEC. The TOOLnet Access Point is thus 
mainly used by PEMTEC for their own cheap e-mail communication. 

However, PEMTEC sees a potential in TOOLnet Logistics, since it sees a huge potential for 
telematics in Peru and in other countries in the south and wants for that reason be active in the 
field. In particular, they are interested because the electronic communication means enriches 
their mixture of information services. 

PEMTEC identifies however three general bottlenecks for information- or knowledge transfer. 
Since PEMTEC is in the business of transferring knowledge it has faced these bottlenecks with 
all their services and it will have an impact on the operation of the TOOLnet Access Point as 
well: 

• the low market value of information or in other words, the low price that entrepreneurs are 
willing to pay for information; 

• the low level of technology used by small businesses. This makes that there is hardly a 
demand for information on technology at their side; 

• the mismatch between kind and manner information is supplied by public organisations and 
how this information is needed by entrepreneurs. Or simply said: a mismatch between 
supply and demand side. 

Nevertheless PEMTEC thinks that the TOOLnet Access Point has a potential in the market of 
institutions that are related to technology transfer, renewable energy and others. 
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2. RESEARCH DESIGN 

2.1 THEORETICAL ISSUES 

2.1.1 Research problem 

TOOLnet wants to support the management of TOOLnet Access Points in understanding the 
factors that are influencing the operation of a TOOLnet Access Points. This has to result in an 
optimal operation of the TOOLnet Access Points in aspects like number of users, management 
and billing. The subject of this research is the TOOLnet Access Point in Lima, Peru that is 
operated by PEMTEC. Operations started here by the end of 1993 but were never successful. At 
it's peak only some thirty users were connected and due to several problems this declined rapidly 
after a short period. By the end of 1995 only two paying users were connected and the local 
management had no clear idea on how to improve the situation. 

This research wants to provide a framework for improving the operation of the TOOLnet Access 
Point in Peru. As a result the research question will be: 

Which factors influence the operation of a TOOLnet Access Point in Peru? 

The aim of the research is: 

Providing guidelines for improving the process for the TOOLnet Access Point in 
Peru in order to reach a sustainable operation. 

TOOLnet has changed strategy in 1995 and a result the TOOLnet Access Points had to become 
self supporting. Together with reorientations within PEMTEC this has changed PEMTEC's 
ideas on the TOOLnet Access Point in Peru and an uncertain situation arose. For PEMTEC it is 
unclear how the TOOLnet Access Point can be fit in the market for electronic communication. 
Thus the main task of this research is to identify the market and to get a clear picture of how 
TOOLnet Logistics can have added value in comparison to other electronic mail providers in 
Peru. 

2.1.2 Relevance of the project 

The research project has an indirect social relevance. By improving the operations in Peru of 
TOOLnet foundation and/or the TOOLnet Access Point, better facilities for technology transfer to 
Peru will be accomplished. Technology transfer, or the diffusion of technology, is a key element 
in economic growth18 and as a result the project can contribute to society as a whole. 

The scientific relevance of the project is to obtain a structural overview of preconditions for 
providers of network services, or so called access providers, in Peru. 

2.1.3 Elaboration of research problem 

18 Straalen, page 24 
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The operation of the TOOLnet Access Point is influenced by external and internal factors. The 
external factors can on one hand be concerned with TOOLnet foundation as a whole (what is the 
relevance of TOOLnet foundations' activities) and on the other hand with the market (is there a 
need for TOOLnet Logistics?). The market side is determined by a demand side, which is 
influenced by potential- and current user of electronic communication services, and by a supply 
side. The supply side consists of all access providers for electronic communication services. 
Demand and supply arrange in a mutual interaction the market. The internal factors can be 
defined according to ESCAP19 by four elements: technoware, humanware, infoware, and 
orgaware. The relations between these elements is given in the theoretical framework of Figure 7. 
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Figure 7: Theoretical framework 

Technoware are the operating tools and facilities (or the object-embodied form of technology). It 
includes all 'physical' facilities necessary for the operation of the TOOLnet Access Point such as 
hardware, software and infrastructure. 

Humanware are the operating skills and experiences (or the person-embodied form of 
technology). It includes all acquired abilities necessary for the operation of the TOOLnet Access 
Point such as expertise, skill, creativity, perseverance and ingenuity. 

lnfoware are the operating facts and information (or the document-embodied form of technology). 
It includes all facts and figures required for the operating of the TOOLnet Access Point such as 
designs, accounts, specifications, observations and charts. 

Orgaware are the operating arrangements and linkages (or the institution-embodied form of 
technology). It includes the framework required for the operating of the TOOLnet Access Point 
such as groupings, allocations, systematisation, organisation, management and marketing. 

2.1.4 Elaboration of theoretical framework 

As mentioned before the factors that are influencing the operation of the TOOLnet Access Point 
can on one hand be concerned with external factors on the other hand with the internal factors. 

The first external factor is the relevance for development co-operation of TOOLnet foundation. 
TOOLnet Logistics is an organisation aiming at technology transfer for development. Therefore 

19 ESCAP, page 37-39 
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one first has to analyse the relevance for development co-operation of the organisation. Is 
TOOLnet Logistics better suitable for technology transfer than internet? How and when can 
TOOLnet foundation contribute to the capacity building in developing countries? Or in general 
terms: does TOOLnet have right to exist with respect to relevance for development co-operation? 
The first main question in this research is thus: 

l. What is the relevance for development co-operation of TOOLnet foundation? 

The second external factor deals with the market. What are the opportunities and threats of 
TOOLnet Logistics in the Peruvian market. The next questions for the research are thus: 

2. What are the characteristics of competing systems, or so called access providers, operating in 
the market? 

3. Is there a need for TOOLnet Logistics in Peru? 

The other main factor of influence for the TOOLnet Access Point are the internal settings of the 
TOOLnet Access Point. These internal settings consists of technoware, humanware, infoware and 
orgaware. 

Technoware 
Technoware are the operating tools and facilities at the user, the TOOLnet Access Point and the 
TOOLnet headquarters in Amsterdam as well as all linkages between them. As a result the 
following questions arise: 

4. Have the users access to the necessary tools (hardware and software)? 
5. Is the user-TOOLnet Access Point interface (telephone line) appropriate? 
6. Does the TOOLnet Access Point has the appropriate technology available? 
7. Is the technoware well managed? 

Humanware 
Humanware refers to the operating skills and experiences of the personnel of the TOOLnet Access 
Point. The relevant questions are: 

8. What is the necessary level of competence of the personnel at the TOOLnet Access Point? 
9. Does the personnel of the TOOLnet Access Point have this level of competence? 
10. Are the human resources well managed? 

Info ware 
Infoware are the operating facts and information available to the users and the personnel of the 
TOOLnet Access Point. The relevant literature must be available at all levels of TOOLnet 
Logistics and must be written in a language that can be understood by it's readers in order to let 
the system operate well. The corresponding research questions are: 

11. Which documents are needed at the TOOLnet Access Point and at the user side? 
12. Are these documents available at the TOOLnet Access Point and at the user? 
13. Are these documents understood by their users? 
14. Is the information and documentation well managed? 

Orgaware 
Orgaware are the operating arrangements and linkages of the TOOLnet Access Point or in other 
words the management. TOOLnet foundation and TOOLnet Access Points are service 
organisations. However, literature on the subject of management is predominantly based on 
manufacturing organisations. The guidelines for management on manufacturing organisations can 
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not directly be transferred to service organisations since they differ in several important aspects. 
The differences are most notable in what is called the front office, where customers interface with 
the service operation. Among the characteristics distinguishing service management from 
manufacturing management are the nature of the product, the involvement of the customer in the 
production process, greater importance of the time factor, the absence of inventory and the 
structure of distribution channels. This all has an impact on how service organisations have to be 
managed. 

The first part of the management research questions will deal with the philosophy of service 
management and states: 

15. What are the implications of delivering services for the management of the TOOLnet Access 
Point? 

16. Is the TOOLnet Access Point managed according to the nature of services? 

The second part of management research question is related to the pragmatic approach in which 
services are delivered: 

18. Are the TOOLnet Access Point' services well processed and structured? 

2.1.5 Operationalisation 

The above mentioned questions are operationalised as described in appendix A. Appendix E 
contains the completed checklist with operationalisations for the providers and the 
questionnaires for the potential user groups are given in appendixes C and D. Motivations for 
the operationalisations are given below by a description of the background of the research 
questions. 

Elementary factors for determining the relevance for development co-operation of TOOLnet 
foundation are it's mission, policy and how these function in practice .. 

The competition in the market is surveyed in order to determine a strategy for the TOOLnet 
Access Point in Peru. Much can be learned by knowing how other providers became successful or 
failed in their operations. For successful operation of the TOOLnet Access Point it is fundamental 
to have competitive prices. It is therefore elementary to know the prices of the different systems. 

The demand for TOOLnet Logistics is determined for a specific group. This group is expected 
to be interested in using electronic communication facilities when it is somewhat familiar with 
the subject, have already the required equipment and do thus not need to invest much, have a 
high intensity in (international) communication and are not fully content with their current 
communication means. 

Orgaware, humanware, technoware and infoware are operationalised in order to be able to 
identify what is needed and to evaluate from that the situation in Peru. 
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2.2 EMPIRICAL IMPLEMENTATION 

2.2.1 Introduction 

The research is carried out in three phases. The first phase is the preparation phase and is carried 
out in the Netherlands. The second phase contains the actual research and is carried out in Peru. 
The final phase is the writing of the research report and is carried out in the Netherlands. 

The preparation consists of a brief literature study into electronic communications, the 
management of services and the functioning of TOOLnet Access Points in other countries. 
Further, the TOOLnet system is learned during this phase by working with TOOLnet Logistics' 
services and by setting up a TOOLnet Access Point in Eindhoven, the Netherlands. 

The field research consists of: 

1. Making an inventory of the factors that are influencing the operation of the TAP (market 
situation, technoware, humanware, infoware and orgaware ). 

2. Analysis of data to obtain optimisations for the management of the TAP. 
3. Transfer of knowledge to local management and operators. 
4. Writing the first version of the research report. 

The last phase is then to structure the obtained information and to write the final version of the 
research report. 

2.2.2 General research strategy 

The empirical implementation of the field research has a descriptive approach. The characteristics 
of the research units (user and TOOLnet Access Points) are described and categorised in order to 
obtain a complete picture of the factors that are influencing the operation of the TOOLnet Access 
Point. 

The research start with a description of TOOLnet's right of existence and a study on the market 
situation with a demand and supply side. Subsequently, the orgaware, humanware, technoware 
and infoware are analysed. Appendix A summarises the method of data collection for the needed 
data. 

2.2.3 TOOLnet's right of existence 

The population for the research question dealing with the relevance for development co
operation of TOOLnet consists of the TOOLnet foundation. This is in itself an unclear definition 
since the TOOLnet foundation is no unit from which data can directly be retrieved. In fact, the 
TOOLnet foundation consist of it's employees, structure, documents and actions and data has to 
be retrieved from that. However, the concept of TOOLnet foundation is a workable one since 
judgements have to be made on the concept as a whole. Thus with only TOOLnet foundation, the 
population has a limited number and can therefore be entirely taken into the research. Sampling is 
thus not required. 
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Data collection methods are, among others, 1) using existing information from documents, 2) 
observation and 3) interviewing. General information was retrieved from documents and verified 
in an interview. The interview was also used to obtain specific data that was not available in the 
documents. It had an unstructured character since it was not exactly cleat what kind of 
information was needed. Specific information (the policy in practice) was obtained by observation 
and unstructured interviewing during the field work. The obtained data were written down in 
words and could directly be analysed. The reliability in general will be good since data was 
retrieved from several sources. Reliability of the theoretical policy can be a problem since this 
data was retrieved from a single respondent in an interview. Data on the policy in practice is 
reliable as far as the local situation in Peru concerns, generalisation is not possible on basis of this 
single case. Validity of the data is expected to be good since the indicators mission, target group 
and policy are sufficiently uniform defined. 

2.2.4 Competing access providers 

The first part of the market is the supply side, or in other words the competition of TOOLnet 
Logistics in Peru. The population of the competing access providers are all providers of 
international electronic communication facilities in Peru. Only those providers that offer their 
services to third parties, like TOOLnet Logistics, are taken into the research. Thus providers that 
take care of communication within a single organisation like a bank for example, are no part of 
the population. This is another market and these providers are therefore no part of the population. 
By interviewing two key persons with a strong relation to informatics in Peru, it became clear that 
the population consisted of less than ten units. Therefore the entire population is taken into the 
research. 

Not all required data was available from existing written information (documents) and therefore 
another method was needed. Observing was not applicable since the features of the population 
deal with facts and not with behaviour. Therefore it was decided to use interviewing for collecting 
the data. All providers were visited and a structured verbal interview was held. Visiting all 
providers and making a verbal interview was possible since the number of providers was limited 
guaranteed a response of I 00 percent. The interview could be structured since it was clear what 
kind information was required. The interview was concluded by an unstructured part to obtain 
data on developments and general aspects of datacommunication. This provided also the 
opportunity to verify and, if necessary, extend the list of providers in Peru. The obtained data were 
simply written down in words and could directly be analysed. The characteristics of prices were 
analysed by a statistical comparison. Validity of the results is no problem since all features deal 
with facts or figures and were directly obtained. Reliability can be a problem since data was 
obtained by an interview and respondents can be unreliable. However, the most important data, 
the prices, were verified by data in documents and will therefore be reliable. 

2.2.5 Potential user groups 

The second part of the market is the demand side and it's research units are all people and 
organisations in Peru that want to or are having access to electronic communication facilities. This 
is a very broad and large group making it difficult to obtain reliable data. However, the aim of the 
research is to improve the operation of the TOOLnet Access Point and thus to attract new users. 
Literature on other TOOLnet Access Points and general features of electronic mail has been 
studied and from this the population could be restricted to a specific group. 
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After the sub-research from chapter 3.3 it became clear the current clients of PEMTEC's 
Selected Dissemination of Information (SDI) could be an interesting new user group for 
TOOLnet Logistics in Peru. The research units are thus the current clients of PEMTEC's 
Selected Dissemination oflnformation and consists of 125 units. During the implementation of 
the sub-research the relevance of it disappeared. PEMTEC decided to quit the operations of the 
TOOLnet Access Point! As a result, the questionnaire became of little interest for PEMTEC. 
Without the researcher's presence PEMTEC send some fifty questionnaires of which four were 
returned by respondents. This response is too low for drawing conclusion but since the sub
research was no longer relevant, it was decided not to obtain additional data by other methods, 
as for example interviewing. The remaining of this paragraph will describe anyhow the set up 
of this sub-research in order to evaluate the research design. 

The clients of PEMTEC's Selected Dissemination of Information could be an interesting new 
user group for TOOLnet Logistics but more important is if TOOLnet Logistics could be 
interesting for these clients. There was no information on this group available except for 
addresses and contact persons. It was thus decided to make a specific research on this topic 
with the problem definition: 

Are the clients of PEMTEC's Selected Dissemination of Information service 
interested in using TOOLnet Logistics?20 

The aim of this sub research is to: 

Increase the number of users of the TOOLnet Access Point in Peru. 

The sub research will describe and categorise the features of the research unit and is thus of a 
descriptive nature. A large amount of research units are involved and quite some characteristics 
and thus is a survey the most appropriate. There is no information available on the population 
and the kind of information that is required deals with facts, knowledge and opinion. It is thus 
more appropriate to make an interview instead of observing. The subject of the research, 
TOOLnet Logistics, is well known and clearly defined and thus can be chosen for a structured 
interview. The advantages of a structured interview over an interview with open questions are 
that the result are less depended on coincidence and give a more accurate description. There are 
no threatening or subconscious subjects thus a direct form of datacollection can be applied. 

Interviewing has in general validity problems because people are sometimes not aware of the 
motive of their behaviour. The main part of the questionnaire deals with facts and there will 
thus be no validity problem. However, question four, seven, twelve, thirteen and fourteen can 
have a problem. 

Question four deals with knowledge of electronic communication and that differs from person 
to person. It is therefore assumed that the knowledge level on electronic communication of an 
organisation strongly relates to the knowledge level of the computer expert in the organisation. 
Therefore, the in-house computer expert is asked to answer this question. By doing so, the 
validity will be guaranteed. 

20 The research concentrates on the possibilities of TOOLnet Logistics. It will not deal with the interest of 
the users of PEMTEC's SDI in full internet connectivity. Although this would be very interesting in order 
to identify the chances of TOOLnet Logistics in relation to the competition, it would take to many 
question in the questionaire for a good identification. As a result, the questionaire would become too long 
and the expected response would decrease significantly. 
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Question seven, twelve and thirteen can have validity problems smce they deal with 
impressions: 

7. How would you rate your current communication means on the subject of reliability [ ... ], 
speed [ ... ] and costs? 

12. Are you interested in the following basic services of TOOLnet? 
13. Are you interested in the following international/internet services of TOOLnet? 
14. Are you interested in these products of TOOLnet? 

The validity of question seven will be no problem because the opm10n of respondent is 
relevant. It is not relevant whether or not his mail delivery is really unreliable. As long as he 
perceives it as unreliable he will more likely choose for TOOLnet Logistics. This is why the 
questionnaire is directed to the manager. He is the one who has to decide to get connected to 
TOOLnet Logistics. To verify this, as well as to be able to reproduce the results, the respondent 
is asked to fill in his name. The validity of question twelve and thirteen on it's own can be 
problem. However, questions four up to and including eleven deal with motifs for question 
twelve. It is expected that there is a certain relation between these answers. If this relation can 
not be found than there is a validity problem. Question fourteen has been added to the 
questionnaire solely for the purpose of first identification of possible interest. It was not 
expected to have a strong relation with question twelve. Since it serves only as a first general 
identification of interest, the validity is not of much interest. 

Reliability can be a problem when data is retrieved from only a single source as in this sub
research. Like the validity of question twelve and thirteen, the reliability of all the data in this 
sub-research can be checked by measuring the relations between the answers. 

Since the selected dissemination of information bulletin had to be sent to the clients, it was 
decided to make a written interview. In this way, the entire population of 125 organisations, 
businesses, etc. could be reached with low costs. Another motif was that the questionnaire did 
not had too many questions. It was decided that in case of low response it would always be 
possible to do a limited number of personal interviews with key persons. 

The main part of the questions are put in form of closed question. This is possible since the 
subject of the research is well known and the purpose is to make an inventory instead of to 
explore. The main advantage is that the questions can easily be answered by the respondent. 
Also for this, an example of the type of answer required is given at each question. All in order 
to achieve a high response. 

The questionnaire was drawn up in the English language and later translated into Spanish. The 
translations has been corrected by two bi-lingual persons in independent sessions. Translation 
errors are thus minimised. 

2.2.6 Orgaware, humanware, technoware and infoware 

The research concerning orgaware, humanware, technoware and infoware is carried out by a case 
study since it involved only a limited number of research units. 

The population for orgaware consist of only the TOOLnet Access Point. This is in itself an 
unclear definition since the TOOLnet Access Point is no unit from which data can directly be 
retrieved. In fact, the TOOLnet Access Point consist of it's employees, structure and actions and 
data has to be retrieved from that. However, the concept of TOOLnet Access Point is a workable 
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one since judgements have to be made on the concept as a whole. Thus with only the TOOLnet 
Access Point, the population has a limited number and can therefore be entirely taken into the 
research. Sampling is thus not required. 

The research units for humanware are all employees of PEMTEC involved in the operation of the 
TOOLnet Access Point. In relation to this research, they have to be seen as a single unit. The 
population consists thus of the grQ!!p of employees of PEMTEC involved in the operation of the 
TOOLnet Access Point. No sampling is required. 

Technoware has as research units all hard- and software of the TOOLnet Access Point. The 
research units for infoware are all the documents that are needed for the operation of the TOOLnet 
Access Point. Both populations are limited in number and therefore entirely taken into the 
research. No sampling is thus needed for both. 

For orgaware, humanware, technoware and infoware, most data was obtained by observing the 
employees in the daily operation of the TOOLnet Access Point and by informal unstructured 
interviewing them. Further, observations of the physical condition of goods are used for 
identifying the features of technoware and infoware. Several formal unstructured verbal 
interviews were carried out on technical subjects with specialist in the fields. In addition, relevant 
literature is studied. The subject of this literature study dealt with I) management of information 
technology, 2) human resource management, 3) management of services and 4) quality of 
telephone lines. 

By studying the functioning of other TOOLnet Access Points and related literature the research 
describes and categorises all factors that are influencing the operation of the TOOLnet Access 
Point in Peru. This research can therefore be used as a basis for further study in order to generalise 
the results to setting up a TOOLnet Access Points in general. 

The data for orgaware is analysed according to the principals of a service system blueprint21
• A 

service system blueprint is a schematic presentation of a service system and demonstrates how 
each job or department functions in relation to the service as a whole, see appendix D. The 
blueprint outlines both the structure of an organisation as well as the process. The vertical axis 
represents the structure of the organisation and identifies how services are delivered internally. 
The process is represented on the horizontal axis and identifies the interactions of the 
user/consumer with the organisation. From the horizontal axis it becomes clear how the customer 
perceives the quality of the delivered service. This makes the service system blueprint a suitable 
organisation analysis tool for service organisations. The service system blueprint as indicated be 
Lovelock is adapted for this research by limiting the horizontal division. The first layer, called 
consumer by Lovelock, was named frontoffice. The layers service provider, backstage and 
support .functions, were merged into the single layer backoffice. The final layer of Lovelock, 
management .functions, was named management. These three layers clearly and adequately 
defined the different tasks and points of attention for the TOOLnet Access Point management. 

Conclusions could directly be drawn from the data for humanware, technoware and infoware. 
This was possible since the data did not involve statistical figures nor had a complex nature. No 
data processing was thus necessary. 

The reliability of the conclusions of orgaware, humanware, technoware and infoware is expected 
to be good since 1) observations were made during a period of more than five months, 2) data 
from informal interviews was verified with additional interviews in a later stage or with other 
persons and 3) a single type of data in formal verbal interviews were obtained from two or three 

21 Lovelock, page 96-101 
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independent parties. The validity of the conclusions is expected to be no problem since the 
majority of data is concerned with clearly defined concepts. 
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3. RESULTS 

The theoretical framework on page 28 indicates the factors that are influencing the operation of 
the TOOLnet Access Point. This part describes the results for the research questions of the 
factors from this framework, namely the external factors: 

• TOOLnet's right of existence; 
• competing access providers; 
• potential user groups. 

and the TOOLnet Access Point's internal factors: 

• orgaware; 
• humanware; 
• technoware; 
• infoware. 

3.1 TOOLNET'S RIGHT OF EXISTENCE 

3.1.1 Introduction 

TOOLnet foundation is part of the TOOL group that is aiming at technology transfer transfer 
for development. The first step in the research is thus logically to determine the relevance for 
development co-operation of TOOLnet Logistics, the product of TOOLnet foundation for 
providing access to electronic communication. Does TOOLnet Logistics has a right to exist 
with respect to relevance for development co-operation? How acts TOOLnet foundation in the 
rapidly changing technological environment? These are the question that will be dealt with in 
this chapter. 

3.1.2 Mission 

TOOLnet Logistics wants to provide a limited, easy to use and cheap communication means for 
users who have a low usage profile. It wants to provide access to users that have poor facilities 
(i.e. bad telephone lines, a simple personal computer and modem) and low needs (i.e. only 
electronic mail and small file transfer facilities). This in contrary to users with state of the art 
facilities and high needs (like World Wide Web), these users are better served by an on-line 
connection to internet. Figure 8 illustrates different user groups that can be identified by using 
the mentioned features. 
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Figure 8: User groups for electronic communication 

The group with low needs and low tech facilities is the primary target group of TOOLnet 
Logistics. The user groups with low needs and good facilities as well as the group with high 
needs and bad facilities can either choose for the on-line connection to internet or for the off
line communication of TOOLnet Logistics. TOOLnet Logistics can be used a replacement or 
an extension of traditional communication means, like surface mail and fax messages. Mail 
sent through TOOLnet Logistics is faster and cheaper than surface mail and cheaper than fax 
services. 

It can thus be concluded that the operational relevance of TOOLnet Logistics is to replace or 
extend expensive and/or slow communication means. 

Another point is that by using limited, easy to use and cheap-in-use technology, TOOLnet 
Logistics is able to provide access to areas where no other means of access for electronic 
communication exist. TOOLnet Logistics is primarily aiming at low developed countries with a 
poor telecommunication infrastructure and has thus a clear relevance for development co
operation as well. TOOLnet foundation wants to strengthen the technological capabilities in the 
field of telematics of developing countries by introducing electronic communication22

. Through 
this, organisations and private persons will become aware of the possibilities of electronic 
communications and can familiarise with it's specific terms and expressions. Further, by 
becoming a TOOLnet Access Point an organisation will gain experience in setting up and 
maintaining an access provider. These experiences are in the field of technology, management, 
marketing and administration and billing. 

It can thus be concluded that the relevance for development co-operation of TOOLnet Logistics 
is to enlarge and strengthen the technological capabilities in the field of telematics in 
developing countries. 

3.1.3 Policy in a rapid changing environment 

TOOLnet foundation is operating in a sector with high technology and where technological 
change is rapid. This leads to a constantly changing environment and TOOLnet foundation 

22 Smeenk, page 3 
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needs to adjust to this. TOOLnet foundation's main product is TOOLnet Logistics, the provider 
of access to electronic communication. Developments in the field of access provision are very 
rapid and the structure of this development is presented in Figure 9. 
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Communication 

Technology 

communication -
(e-mail) point to 

point 
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(wo~d wide web) ~o 

mulipoint 

Figure 9: Access provision developments 
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The evolution of access to electronic communication in a country23 takes place in two different 
processes. 

The first process is providing access to communication services like e-mail. This 
communication is direct, from one person to the other. The technologies that are used can be 
simple and cheap, off-line technologies (as used by TOOLnet Logistics) are adequate. Before 
development starts, the country has no access at all to communication services (stage A). In the 
first step, access is only provided in one major city, mostly the country's capital (B). In the 
second step (reaching stage C) more major cities get local access. The final stage (D) is reached 
when all cities and towns in a country have local access to e-mail facilities. 

The second process is the access provision to information services. These are services like 
world wide web and are characterised by their nature of broadcast. In other words, information 
is distributed from a single source to many users. The development is similar to that of 
communication services and follows the path I, II, III to IV. The technology incorporates 
communication services and involves recent technologies and high investments. 

The evolution of electronic communication access in a country starts with reaching 
communication-stage B, the access to communication services in a single city. Subsequently, 
stages C and D are reached and during this time information-stage I (information access in a 
single city) can be reached. At different times there are thus different stages of development, 
for example the first stage B-I and the later stages C-I, D-1. Evolution is complete when stage 
D-IV is reached. 

This evolution process has consequences for the functioning of TOOLnet foundation in a 
country. In stage A-I, TOOLnet foundation can start providing access to communication 
services in the country's main city with TOOLnet Logistics24

. As soon as other providers 
become active, TOOLnet foundation should start providing access in areas where no other 
providers are active and by doing so create communication-stage C. TOOLnet foundation 
should continuing this process until communication-stage D is reached. However, the problem 
will arise that minor cities yield less clients per cities and thus will put pressure on the 
feasibility on the project. In the meanwhile, organisations or businesses providing access to 

23 The evolution differs in the year of take off and the type of development from country to country. 
Industrialised countries are the early adaptors and the least developed countries will lag behind. 
24 By January 1996, 96 countries had left the A-I stage already. 
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information services will become active. This will ultimately lead to stage D-IV. In this stage 
there is no longer a need for TOOLnet Logistics. TOOLnet foundation should change their 
activities from being a provider of infrastructure to becoming a consultant, advisor, trainer 
and/or intermediate on communication and information issues. Activities in these fields will 
keep it's relevance for development co-operation. Developing countries might get access to the 
latest hardware in Information Technology but the technological knowledge required for using 
it will remain to be insufficient. Thus training and advisory services can be a valuable tool for 
TOOLnet foundation in contributing to technological capability building in developing 
countries. 

3.1.4 Policy in practice. 

The mission and idealistic approaches of TOOLnet foundation has proved to be working
25

• 

However since TOOLnet foundation has become and independent subsidiary of TOOL the 
situation has changed. TOOLnet foundation's practice is now that TOOLnet Logistics and 
TOOLnet Access Points have to be self sustaining. The practice in Peru has showed that it is 
difficult for TOOLnet foundation to employ it's policy while maintaining self sustainability. 
TOOLnet Logistics was active in the capital of the country but did not extend it's services to 
other areas when more providers became active in the capital. TOOLnet foundation, as an 
organisation based abroad, does not have a good notion of local market developments nor has 
direct control over the TOOLnet Access Points. It is therefore necessary that TOOLnet Access 
Points have a good understanding of market developments and are willing to follow TOOLnet 
foundation's policy. However, since they have to run an independent businesses and are 
bounded to their own physical location, the major town of their contemporary operations is far 
more interesting than an unfamiliar and smaller town. This will lead however to the situation 
that TOOLnet Logistics will compete with local initiatives and is thus hindering the 
development of local technological capabilities. 

3.1.5 Conclusion 

TOOLnet foundation has several products of which TOOLnet Logistics is the most important. 
TOOLnet Logistics' relevance for development co-operation is to enlarge and strengthen 
technological capabilities in the field of telematics in developing countries. This is done 
through providing access to electronic communication. However, the developments in the 
access of electronic communication are going very rapidly and TOOLnet foundation should 
adapt to this. As soon as a stage is reached in which the majority of cities in a country have 
local access by (commercial) providers, then there will be no longer a relevance for 
development co-operation for TOOLnet Logistics and TOOLnet foundation should then 
employ other services or products to remain relevant for development purposes. Suitable 
services can be training and advisory on communication and information issues. 

25 The experience in Bangladesh indicate that TOOLnet can indeed enforce the technological capability in 
the field of telematics. TOOLnet was introduced here in 1995 and people started working with the system 
and became familiarised with terms and technological possiblities. In the same year the national 
telephone company wanted to monopolise electronic communication and put pressure on the government 
to achieve this. The political scene was influenced and made plans to serve the ideas of telephone 
company. However, this was noticed by local users of TOOLnet. These users had gained know-how of 
electronic communication, something that the politician were missing. On TOOLnet a world-wide e-mail 
campaign was intiated in which was asked to send complaints to the government of Bangladesh, the 
United Nations and other international organisations. This resulted was the government to withdraw their 
support to the monopolisation plans and value-added services (like e-mail) remained in a free market. 
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3.2 COMPETING ACCESS PROVIDERS 

3.2.1 Introduction 

The first step in determining how the operations of the TOOLnet Access Point can be improved 
is surveying the existing competition. What are the competitors offering? At what prices? What 
are their plans for the future? This information is needed to get an idea of the position of 
TOOLnet Logistics in the Peruvian market and can present guidelines for future directions of 
the TOOLnet Access Point. This chapter will however first give a brief overview of 
international developments in the electronic communication market in order to put the Peruvian 
situation in international perspective. 

3.2.2 International Angle 

Internet is a hype. Internet is booming. Internet is global. And; internet is big business. Or at 
least, it is expected to become a huge market with high returns. In order to be right on top of 
the developments, almost all major communication companies are working on global internet 
services. By November 1995, nine operators had a vast growing network with access points in 
North, Central and South America, Europe and Asia and this list is constantly growing. Among 
them are AT&T, CompuServe Inc., aunt Communications Service BV, IBM Global Network 
and Sprint Internationa126

• 

In the US, were the internet emerged as a network of the defence forces in the late 1960s, 
competition among providers reached a new dimension in the first months of 1996. The 
position of the traditional internet providers like CompuServe, America Online and Prodigy 
was attacked by the long distance telephone companies AT&T and MCI who offer free27 

. h . l' 28 mternet access to t etr c 1ents . 

Overall, it can be concluded that competition in the internet market is growing and that this 
growth will be manifested on a global scale. 

3.2.3 Competition in Peru 

As almost anywhere in the world, the Peruvian internet market is developing very fast. The 
single traditional provider finds now competition from international providers as well as from 
the national telephone company. This has resulted in a more aggressive behaviour of parties 
involved. Prices are significantly reduced and the traditional provider for example is accusing 
in court the national telephone company from sabotaging it's operations29

• 

By may 1996 there were three main providers in Peru: Red Cientifica Peruana, Telefonica del 
Peru and IBM. Next to TOOLnet Logistics, Microsoft, AT&T, Sprint, MCI, Alternex and 
CGNet had minor operations as well. Finally some 50 bulletin board systems (BBS) were 

26 Greenfield, page 52 
27 The access to internet is free for five hours per month for a period of one year 
28 Sandberg, page E5 
29 Gestion, page 32 
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active and they provided local e-mail facilities30
. Telefonica de! Peru had announced that it was 

going to operate a new service called InfoVia. Test are scheduled to begin by July 1996. This 
service can be accessed nation-wide by a single telephone number and for local costs. It will 
provide national communication based on the TCP/IP protocol between businesses and their 
clients. It can therefore be seen as a network for trade. 

The providers31 are described in detail in appendix E and a summary is given below. 

Red Cientifica Peruana 
Red Cientifica Peruana is a non profit organisation and the traditional provider of internet in 
Peru. The operations started in December 1991 and were dedicated to research and education 
institutions. Currently, the organisation wants to provide information access to all kinds of 
users on a national scale. It is providing full internet access and by March 1996 some 20,000 
users were connected. For people without access to computers it has set up a cabina publica or 
public room, where 20 modern computers with internet access can be used. The organisation is 
setting up local access points and public rooms throughout Peru and is playing a leading role in 
the development of a South America backbone. It has no structural marketing plan. 

UniRed 
UniRed is the access provider of Telefonica de! Peru and started operations in March 1996. It is 
a commercial organisation and is initially aiming at businesses and organisations and in a later 
stage at all kinds of users. It provides full internet access to their users and is installing access 
points throughout the entire country. Since UniRed is entering a market where it wants to 
become a dominant player, it will employ an extensive marketing plan. 

IBM Global Network 
IBM is one of the international companies that want to become a global player on the internet 
market. Their full internet access network called IBM Global Network started operations in 
Peru in October 1995. By December 1995 were some 250 users connected, most of them 
businesses but the target market are all kinds of users. Access points throughout the country 
will be installed when the company sees a market for this. IBM Global Network is not 
promoted by a structural marketing plan but the company does give weekly demonstrations. 

Microsoft Network 
Microsoft Network was introduced in August 1995 and is a product of Microsoft Corporation. 
The company wants to become a global player and is aiming at individual home users. By the 
beginning of 1996 access was only provided to e-mail facilities and the Microsoft Network 
itself to some 80 users. Full internet access is scheduled for end of 1996 and an alliance with 
Info Via of Telefonica de! Peru is announced. The network is not directly promoted. 

AT&T Easy Commerce Service, SprintMail and MCI Mail 
AT&T, Sprint and MCI are active in Peru since several years with their corresponding services 
AT&T Easy Commerce Service, SprintMail and MCI Mail. They are mainly providing e-mail 
and international fax services to businesses and organisations but full internet access is 
scheduled for all by the end of 1996. They provide access to an estimated 150 users but had no 
plans for access points outside Lima. AT&T and MCI want to become global players and only 
Sprint and MCI had some minor marketing activities. 

30 The bulletin board systems are not taken into the research since they only provided communication on 
a local scale 
31 Except for Altemex and CGNet since they had no access point in Peru 
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Alternex and CGNet 
Finally, Alternex and CGNet were active since a few years and had together three users but no 
access point in Peru. They are both non profit organisations for specific user groups and offer 
off-line facilities like e-mail, file transfer and fax services. They had no marketing activities. 

Appendix F present a statistical overview of the prices of the different providers and Figure I 0 
makes a comparison of the prices32

. From the figure it becomes clear that the prices for 
TOOLnet Logistics are lower than that of the main providers as long as the traffic on the 
system is low. As soon as more than 400 messages per year (or some eight per week) are send, 
TOOLnet Logistics becomes more expensive than the main providers. These main providers, 
Red Cientifica Peruana (RCP), Telefonica del Peru and IBM use a fixed tariff that is 
independent of the amount of traffic. Therefore, these systems are cheaper for higher volumes. 
AT&T, Sprint and MCI use like TOOLnet Logistics, tariffs based on the traffic volume but 
there price levels are constantly higher. 
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It can be concluded that the prices of TOOLnet Logistics are high in the Peruvian market. An 
average user will sent much more than eight messages per week and when he starts sending 
large files the amount of traffic increases sharply resulting in yet higher costs. In addition, 
TOOLnet Logistics provides for these high prices only off-line communications (e-mail, file 
transfer) while the other main providers provide on line communications with full internet 
access (e-mail, file transfer, WWW, etc.). With the ability of sending faxes, TOOLnet Logistics 
provides a feature not available at the main providers but it's advantage is small since only 
destinations in the Netherlands can be reached. 

32 Alternet and CGNet are again not taken into account for the reason as before 
33 Prices are accounted on a yearly base starting at the second year of operation (thus without registration 
fee). A typical e-mail message is defined as a half page full text or approximately one complete page 
(A4) in normal writing style, or 2kbyte. The messages concern messages sent to internet. 
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3.2.4 Conclusion 

The market for electronic communications is very well developed in Peru. The competition is 
severe with a strong local provider, the national telephone company eager to conquer the 
market and international companies striving to become global players. This has resulted in low 
prices for internet access. In fact, these prices are among the world's lowest. Most providers 
started as a network for specific user groups. After a critical mass of users was reached this 
strategy could be changed and all kinds of users became interesting. Marketing activities were 
initially very scarce, the network was rather promoted by word-of-mouth advertising. In a later 
stage, when competition began to grow, marginal marketing activities were employed. 

On micro level it can be concluded that for getting a critical mass of users for the TOOLnet 
Access Point, the operations should initially be focused on a specific group of users. No 
marketing activities are required in this phase. Prices for TOOLnet Logistics are too high and 
not competitive in the Peruvian market. They have to be lowered before successful operation of 
the TOOLnet Access Point can be reached. 

On macro level a more elementary conclusion arises. Since the Peruvian market is already very 
well developed, there is no longer a relevance for development co-operation for TOOLnet 
Logistics. TOOLnet Logistics wants to provide access to areas were no other means of access 
for electronic communication exists. In Peru there are however several options for access, both 
in the capital of Lima as well in other parts of the country now that providers are installing new 
access points throughout the country. International businesses have entered the market and this 
has lead to healthy competition. All this makes that the function of TOOLnet foundation as 
providing access to electronic communication has no longer relevance for development co
operation in Peru. 
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3.3 POTENTIAL USER GROUPS 

3.3.1 Introduction 

The potential user group will be identified by taken 1) general user groups of electronic 
communication, 2) the competition in the market of electronic communication in Peru, 3) the 
strong points of TOOLnet Logistics and 4) the strong points of PEMTEC into account. See 
Figure 11. From this a specific potential user group can be identified for TOOLnet Logistics at 
PEMTEC. The final step is to analyse the market of this specific group. This will result in a 
overview of the characteristics of the potential market for TOOLnet Logistics at PEMTEC. 
This can indicate opportunities for improving the operations of the TOOLnet Access Point. 
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Figure 11: Process of identification of user groups 

3.3.2 General user groups of electronic communication 

TOOL foundation has in the past defined non governmental organisations (NGOs) as the target 
group for TOOLnet Logistics. NGOs are organisations without purpose of gain devoted to the 
development of people's situation. They can be devoted for example to environmental 
protection, health care, education, habitat and employment34

. The United Nations Non
Governmental Liaison Service35 describes five situations in which a NGO might need access to 
e-mail: 

• an organisation has major communications needs which are not being met; this is 
particularly relevant if one needs faster and cheaper communications with colleagues, 
friends or partner organisations, whether locally, regionally or internationally; 

• one experiences severe difficulties using traditional forms of communications (fax is too 
expensive, unreliable postal services); 

• one needs to communicate regularly with others inside and outside the NGO community, 
such as researches, while keeping within certain budget and time limits; 

• one needs to access information relevant to one's activities; 
• one wishes to interact and exchange information with NGO partners. 

34 Bombarlo, page 32 
35 United Nations Non-Governmental Liaison Service, page 35 
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Related to NGOs are network of organisations. These are co-ordinating organs formed by a 
group of NGOs or other kind of organisation. The described situations may be applicable to this 
group as well but in general network of organisations will mainly communicate between it's 
partners and or members. 

As described in paragraph 1.3.2, TOOLnet foundation has changed strategy. It has become 
more independent of the TOOL foundation and is now defining it's own conditions. The 
TOOLnet Access Points have to be run as a sustainable businesses and are therefore free to 
offer their services to any kind of user. TOOLnet foundation's policy plan36 states that: 

"The TOOLnet Access Point host decide themselves at which usergroups they aim" 

The target group of NGOs can thus be extended. Rijkse37 and Dibbets38 identify governmental 
organisations, businesses and private persons as additional target groups. 

Governmental organisations are organisations as ministries, public institutes and public 
universities. Although these organisations are in general more inwards directed, the described 
situations in which e-mail is needed will apply to them as well. However, governmental 
organisations are in general very large with high communication volumes for which TOOLnet 
Logistics is not the most appropriate system. However, small public organisations can still be 
served by TOOLnet Logistics. 

Businesses are private organisation with purpose of gain. They can use electronic 
communication to send information like databases between their branches or to communicate 
with their customers and suppliers. If confidential information has to be transferred on a regular 
and frequent base between branches than an institutional TOOLnet Access Point can be 
appropriate for them as well. 

Private persons are individuals that are not comprehended in one of the above defined groups. 
They can use electronic communications to substitute or extend their communication means. 
This will be especially interesting for reducing high international phone and fax costs. This 
group will be mainly interested in using the internet gateway of TOOLnet Logistics. 

To summarise, the defined user groups are: 

• NGOs; 
• network organisations; 
• governmental organisations; 
• businesses; 
• private persons. 

3.3.3 Competition 

The market for electronic communications is very well developed and there are strong 
competing parties. TOOLnet Logistics' prices are high in this market although it is the only 
system with free national communication. National communication can thus be an exploitable 
advantage. Other providers were in their initial stages of operation concentrating on specific 
user groups. This can be a workable strategy for PEMTEC as well. 

36 Smeenk, page 7 
37 Rijkse [ 1 ], page 22-24 
38 Dibbets, page 8-9 
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3.3.4 TOOLnet's strength 

The advantages of TOOLnet Logistics over that of the competitors is the low technical 
requirements that are needed for its operation. Since TOOLnet Logistics provides off-line e
mail and file services there will be in general no high volumes of data traffic nor long time 
telephone connections. This in contrary to the on-line services that provide full internet 
connectivity. This results in low technical requirements for the modem and the quality of the 
telephone line that is used. This can open up specific markets. Areas with bad infrastructure can 
be a specific target group because they can not or poorly be served by other providers. The 
situation with respect to the quality of the telephone lines in Peru is described in appendix H 
From this it becomes clear that the mountain areas as well as the cities of Chimbote, Tarapoto 
and Iquitos are places where TOOLnet Logistics can have an exploitable advantage over the 
competition. However, the telecommunication infrastructure will be improved significantly in 
the next years. All mayor cities will have digital exchanges and as a result the quality of the 
telephone lines will significantly improve. That makes that in the mayor cities TOOLnet 
Logistics will loose it's exploitable advantage. However, minor cities and small towns are 
places where TOOLnet Logistics can exploit the advantage of low infrastructure requirements. 

The communication program of TOOLnet Logistics runs under DOS operating system. This 
makes that there are low requirements with respect to the computer that is used. The system is 
based on a simple store and forward principle that uses a few technical parameters. As a result, 
the software is easy to install and to use. A possible advantage can be the ability to send faxes 
to the Netherlands. Finally, national communication is free of costs and this combined with the 
low annual subscription fee makes the system economically attractive. The advantages of 
TOOLnet Logistics are thus: 

• no need for high quality telephone line; 
• low requirements with respect to hardware (computer and modem); 
• software is easy to use; 
• software is easy to install; 
• fax gateway to the Netherlands; 
• cheap national communications. 

These advantages combined with the disadvantages have made that TOOLnet Logistics ts 
specifically interesting to users that have poor facilities and have low communication needs. 

Next to providing electronic communication means, TOOLnet foundation provides other 
services as well. This can be seen as added value and thus as a mean to distinct TOOLnet 
foundation from other providers. These services are: 

• TOOLnet Advisory Service; training programs on enhancing network capacity m 
developing countries; 

• Institutional TOOLnet Access Points; an institutional e-mail system for communication with 
offices outside the main office; 

• Small Institutional System; also an institutional e-mail system but limited to internal use; 
• FTP Directory; a service for putting files on a FTP server; 
• WWW pages; a service for putting information on a World Wide Web server; 
• HTML edit; TOOLnet foundation can edit pages in HTML format for the client; 
• Put Online; a service for putting datafiles on-line; 
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• Telnet Account; allow users to login remotely to edit WWW pages, send/receive mail or 
change restriction to the files. 

3.3.5 PEMTEC's strength 

PEMTEC has established long term relationships with it's clients. This relation is a good 
starting point for extending TOOLnet Logistics. The combination of products or services and 
their market or clients is given in Figure 12. 
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Figure 12: PEMTEC's product-marketing mix 

By February 1996, PEMTEC was offering five types of services. The Selected Dissemination 
of Information (SDI) has about 175 clients. These clients are non-governmental organisations, 
small and micro businesses, medium scale businesses, universities and institutions, 
corporations of organisations and individual persons. The clients of data base information are 
the same group as of the selected dissemination of information. The documentation centre was 
used in 1995 by some 200 clients. These are also of the same categories as mentioned above. 
The technical services to the textile industry have just started and thus no clients yet. The 
TOOLnet Logistic service had in 1995 six users of which four were employees of PEMTEC. 
That leaves two paying clients, a NGO and a private person. 

PEMTEC has moved it's office to Gamarra, the textile area of Lima since it wants to be in 
close contact with it's customers. It is currently executing a textile project there and some 
future projects are scheduled for Gamarra as well. As a result, PEMTEC has and will extend 
strong relations with the textile industry here. 

3.3.6 Identification of user groups 

The competition in the market for electronic communication is severe and prices are 
decreasing. Other providers were concentrating on a specific group of users since marketing 
actions have to be aimed at specific groups to be effective. Although general prices of 
TOOLnet Logistics are high, system has the advantage of low communication cost as long as 
the communication is restricted to the national borders. In order to increase the number of users 
it will be necessary to concentrate on a specific group of users. Combining the strengths of 
TOOLnet Logistics and PEMTEC, two user groups can be identified. Clients of PEMTEC's 
SDI and organisations interested in information of the textile industry of Gamarra. 
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PEMTEC has established long term relations with their clients of the selected dissemination of 
information and this can be a good starting point. These clients are receiving every two months 
a bulletin with information on new books, magazines and researches on several subjects. This 
bulletin can also be distributed by e-mail. This will be cheaper since the bulletin does not have 
to be printed, packed and posted. The frequency of the bulletin can also be increased since it is 
no longer necessary to have a certain volume. The clients can on their tum order and receive 
articles by e-mail or file transfer. This will be faster and cheaper since it is no longer necessary 
to print, pack and post the articles39

• This can strengthen the PEMTEC-client relation in the 
SDI field as well as extend the amount of traffic on TOOLnet Logistics. The communication 
costs will be very low since only national communication is involved. It can thus be concluded 
that this can be an interesting user group. 

Another element of the extension strategy can be to emphasise on the textile sector of Gamarra. 
PEMTEC has strong relations with businesses in this area and that can be a good starting point. 
However, after a first identification it became clear that at this moment, the businesses of 
Gamarra are no potential user group. The technologies that they are using are rather old 
fashioned. Although there are a few businesses with some thirty employees or even more, only 
an estimated total of five businesses have a personal computer at their disposal. Further, these 
businesses are rather locally orientated and prefer to use traditional communication methods 
like meetings and telephone calls for their communication since these are regarded as more 
confidant and personal. 

PEMTEC still thinks that it can exploit it's presence in Gamarra. If Gamarra can not be served 
with outside communication, than the outside world may be served with communication to 
Gamarra. PEMTEC wants to collect market information (prices etc.) of the textile industry and 
sell this to businesses that are located in other areas of the city or the country. There is however 
no clear idea about the content of the information, the providers of the information nor of the 
customers of this information. In addition it is not clear how electronic communication can be 
an advantage for the distribution of this information. In order to give PEMTEC some frame of 
reference, this research will deal with the last question. Appendix G identifies the advantages 
of electronic communication. It concludes that the exploitable advantages of electronic 
communication over traditional mail delivery (post and courier) are the frequency at which 
messages can be send and the more convenient and cheaper transfer of data files. The 
advantages of electronic communication over fax communication are the ability to transfer 
information that can directly be processed by computer applications, the ability to send 
messages containing video and sound and the lower costs at higher volumes. PEMTEC can use 
this information to identify the information they want to distribute and from that identify an 
additional user group for the TOOLnet Access Point. 

Concluding, the clients of PEMTEC's selected dissemination of information and organisations 
interested in information of the textile industry of Gamarra are thus the identified user groups. 
These two can be used as a starting point for extending the number of users of the TOOLnet 
Access Point and thus safeguarding it's operation. Especially the first group can be relative 
quick and easy connected to TOOLnet Logistics. This can then establish a more sustain 
operation of the TOOLnet Access Point. From there, the user group for the textile information 
can be targeted. Later the system can be extended by targeting other specific user groups. These 
can be specific defined users within NGOs, network organisations, governmental organisations, 
businesses or specific groups of private persons. A distinctive marketing plan for these groups 
. d b R""k 40 is ma e y IJ se . 

39 Appendix G describes in more detail the advantages of distributing infonnation by electronic means 
40 Rijkse [2], page 19-24 
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3.3.7 Market for the identified user groups 

In order to identify the market of clients of PEMTEC's selected dissemination of information a 
sub research was done. It's design is described in chapter 2.2 and the resulted questionnaires 
can be found in appendixes B and C. 
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3.4 ORGAWARE 

3.4.1 Introduction 

Like any business activity, the TOOLnet Access Point needs guidance or management for its 
proper functioning. But what is the actual function of management? What features can be 
distinguished in management? Further, providing electronic mail facilities is providing a service 
but what is the impact of providing services on how management should act? Finally, electronic 
mail facilities depend to a great extend on technology but what is the impact of the technology for 
the management function? These question will be answered in this chapter and are used as a 
reference for evaluating the operation of the TOOLnet Access Point. 

3.4.2 Theoretical Approach 

Management 

Management is the process in which an organisation attempts to reach its objectives by an optimal 
efficient use of its resources. The functions of management are planning, organising, directing and 
controlling.41 See Figure 13. 
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Figure 13: Functions of management 

Planning determines the setting for an organisation. It consists of an analysis of the external and 
internal environment. It elaborates the actions and methods to accomplish the purpose that was set 
for the business. Organising is the establishment of a formal structure of authority through which 
work subdivisions are arranged, defined and co-ordinated. Directing is the continuous task of 
making decisions and embodying them in specific and general orders and instructions. Controlling 
is the process in which information is exchanged and used for evaluating the objectives that were 
set in the planning phase. 

Planning elements are described in the previous chapters. Chapter 1.4 describes the mission of 
PEMTEC and the external environment is dealt with in chapters 1.1, 3 .2 and 3 .3. With financial 
planning is not dealt since this research is evaluating the activities of the TOOLnet Access Point. 
Financial planning has to be executed when starting up business activities and not when closing 
them down. The remaining of this chapter deals therefore with the organising activity and the 
control activity. Directing the human resources is dealt in chapter 3.5. 

41 lnfotec, page 5 
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Managing Services 

Providing electronic mail facilities means providing a service and not a good or commodity. This 
has a clear impact of how management should act. If management can coop with a sound service 
strategy, than this can be a way of differentiating the offering and creating a comretitive 
advantage. For this it is necessary to understand what service management is. Albrecht4 offers 
the following definition: 

"Service management is a total organisational approach that makes quality of 
service, as perceived by the customer, the number one driving force for the 
operation of the business." 

According to Lovelock 43 a service management perspective changes the general focus of 
management in service firms as well as in manufacturing firms: 

• from the product-based utility to total utility in the customer relationship; 
• from short-term transactions to long term relationships; 
• from core product (goods or services) quality (the technical quality of the outcome) to total 

customer perceived quality in enduring customer relationships; 
• from production of the technical solution as the key process in the organisation to developing 

total utility and total quality as the key process. 

As a consequence, service management is predominantly related to managing processes44 while 
the underlying structures 45 are of less importance. 

The second shift in management thinking is in scope of interest. As described on page 51, 
traditional management concentrates on the efficient use of the production means, i.e. capital and 
labour, the so called internal efficiency. Managing services however requires to focus on customer 
satisfaction with the operations of the organisation, the so called external efficiency. The main 
focus has thus changed but internal efficiency and cost considerations remain to be very 
important. The function of management has thus changed from managing internal efficiency to 
managing total efficiency. 

In practice this means for the management of the TOOLnet Access Point that customer 
satisfaction should be the main focus of the activities. As much as possible has to be done to 
extend the customer perceived quality of service. In order to provide a management evaluation 
tool for this, the process of delivering the service will be described from an client's point of view 
in the paragraph The TOOLnet Access Point Management Model later in this chapter. 

Managing Networks 

A provider of access to electronic communication, as the TOOLnet Access Point is, is providing a 
network service. The technology of networking is part of Information Technology (IT). This is a 
specialised field and the management of these services require specific management skills. The 
International Telecommunication Union46 distinguished for example network management from 
commercial management of a network. Bladergroen47 describes the management of general 

42 Albrecht in Lovelock, page 10 
43Lovelock, page 10 
44A process is a sequence of actions. It requires input and yields output. 
45 A structure is an organised unit. Examples are organisational structures and accounting structure. 
46ITU, page 116-121 
47Bladergroen, page 21 
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information technology services and distinguishes management functions at technical- and 
operational level. The tactical level deals with: 

• capacity management: providing optimal use oflT-resources; 
• availability management: providing optimal availability of the IT-service; 
• calamity management: providing sufficient facilities for the continuity oflT-services. 

The operational level deals with48
: 

• configuration management: managing IT-infrastructure and supply of information of the IT
infrastructure; 

• helpdesk: contacting point for clients with questions, suggestions or complaints about the use 
or the application of services; 

• problem management: whereas the helpdesk aims at the solution of incidents, problem 
management deals with removing or avoiding errors in the infrastructure in order to increase 
the stability in the IT-service; 

• modification management: managing changes in configuration; 
• software management: identification and selection of software. 

All these elements are elaborated in great detail in the referred literature. However, due to the 
technological simplicity of the TOOLnet Access Point, a few simple elements and indicators 
would do the network management job already. The above mentioned aspects will therefore not 
be further described except for the aspect of helpdesk. Helpdesk is more interesting since this 
aspect is of elementary value in both service management and network management. 

In the use of an information technology infrastructure several situations can occur in which the 
facilities can not be used optimally. These situations can occur due to malfunctioning of the 
infrastructure or the insufficient knowledge of the user. These events are incidents. Supporting the 
user in these situations improves the quality of the information technology service. In order to 
solve the incidents as quickly as possible, four sub activities are distinguished49

: 

• detection and registration of the problem; 
• classification in priority (in case of several simultaneous problems); 
• diagnoses and solving; 
• reporting the incident to allow future incident analysis. 

As mentioned above, a few simple elements and indicators would do the network management 
job already. TOOLnet foundation provide some of these elements in a questionnaire that was 
made for evaluation of all TOOLnet Access Points50

. Combined with elements derived from the 
literature mentioned above the following network management activities are defined: 

• hardware checks (hard disk test on PC; system test on PC, e.g. Microsoft SD; checking 
physical links (cables) between modem-computer and modem-telephone line); 

• software checks (virus scans on PC); 
• checking of polling with TOOLnet Logistics headquarters; 
• checking of traffic with clients; 
• solving of polling and traffic related problems; 
• making backups of the software and the messages in the system; 

48Koppens, page 20, 38, 59 
49Koppens, page 43 
50TOOLnet [I], page 9 
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• taking countermeasures in case of calamity, e.g. resetting the system or restoring backup 
vers10n. 

The TOOLnet Access Point Management Model 

In order to come to a management evaluation tool of the organisation the TOOLnet Access 
Point Management Model is designed, see appendix L. The specific management implications 
of providing services and of network activities are combined in this model. The model 
describes the process of delivering the network service from a client's point of view. All 
interactions with (potential) clients are identified. These interactions are named to take place in 
the front office. In order to provide the services, facilities have to be prepared. This is not done 
during the contact with the client and is therefore named to take place in the back office. 

Frontoffice 
The basic interactions with clients are marketing, installation, trammg, support and billing. 
Marketing are all activities related to promoting the product and pursuing the potential client to 
buy the product. Potential clients have to be identified and contacted51

. If potential clients decide 
to buy the product than the product has to be installed at his computer. The client can do this 
autonomously with the help of good documentation but the customer perceived quality of service 
will be much higher if this is done by the TOOLnet Access Point organisation. Once the software 
is installed, the customer needs to learn to use it. For this he can use a well written manual but 
once again he will perceive the quality of the total service product much higher if he is trained at 
his office by a TOOLnet Access Point employee. Once the client is connected to the system and 
knows how to use the system he will start using the service. From then, interactions with the 
TOOLnet Access Point occur every time he uses the system. In case the client experiences 
problems, he wants to have support and the TOOLnet Access Point should be able to provide this 
support. The actions that have to be performed are the detection and registration of the problem 
and the classification and allocation in priority. After that the problem has to be solved by 
diagnosing the situation. The last step is to report the incident. Finally, right after the installation 
and subsequently every quarter invoices have to be issued to the clients. If the clients perception 
of quality of service is good he will have no problems with paying the invoices. 

Backoffice 
In order to make all the identified interactions with the client run smoothly, actions have to be 
prepared. This is done in the back office. In order to guide the marketing activities, potential 
clients have to be identified. Rijkse elaborates a distinct marketing approach for several potential 
user groups. He suggests to use information requests made to the TOOLnet Access Point 
organisation, yellow pages, newspapers, looking around on the street and networking for this52

. If 
a client decides to buy the product than the clients data has to be added to the record of clients. 
When a new customer gets connected he needs software and the installation and operation 
manual. These have to be on stock at the TOOLnet Access Point. Further, network management is 
required. Network management will establish a user account (client number and password) and 
request an internet account at TOOLnet Logistics headquarters. The data of the client has to be 
taken from the record of clients and user account data has to be stored in the record of clients. As 
indicated on page 53, network management also has to safeguard all network activities. This 
includes frequently making backups of the system, monitoring the network for errors, taking 

51 From the survey on the competition in the Peruvian market it became clear that most of the providers 
do not have extensive marketing plans. Electronic communication means are rather advertised by word of 
mouth. This can mean for the TOOLnet Access Point that after initial promotion, no much promotion will 
be needed. 
52 Rijkse [2], page 19-25 
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corrective actions and reporting problems in the record of problems53
. This report is also used for 

problem solving in case problems are reported by the support function. Invoices have to be 
prepared before they can be send to the clients. This is done in the billing process. This includes 
information exchange with the record of clients, the capture of charging data from the bills from 
TOOLnet Logistics headquarters and the verification of payments. Support is delivered when the 
clients need it and except for training of the support employees, the support action does not 
require preliminary actions. However, the record of problems has to be maintained by the 
supported functioned. Training is not part of daily operations and is therefore not accounted in the 
model. 

Control 
In the previous paragraph all the activities that are needed for operating a TOOLnet Access Point 
were described. But in order to safeguard a smooth operation, the activities have to be guided. The 
personnel has to be motivated to perform the activities in a proper way. They need to know how 
much they have to do and when there actions are well performed. This requires result 
orientatedness. There have to be set clear targets54 for all activities. These targets can then be used 
as a reference for the employee and as an evaluation tool for the management. Corrective 
measures can be taken after evaluation. Therefore, the model is complemented by processes for 
evaluation, strategy orientation, allocating resources and co-ordination. Information from the 
network management function, the record of users and the record of problems is used for 
evaluation. Corrective measures are taken by the co-ordination function via the network 
management and the function of identification of clients. 

3.4.3 Evaluation 

Now that is clear how a TOOLnet Access Point should be managed, the situation at the TOOLnet 
Access Point in Peru can be assessed. 

In the first phase of the operation of the TOOLnet Access Point there were no active marketing 
activities employed by PEMTEC. The clients came rather by coincidence in contact with 
TOOLnet Logistics than by a good marketing approach. Most of the clients were introduced by 
two Dutch consultants who were working in Peru. In a later stage, some marketing activities were 
carried out. A dozen demonstrations were given to interested organisations but these did not work 
out all to well due to technical problems. Even after successful demonstrations clients did not 
decided to buy the product. The reason is unknown since there were no follow up visits or other 
type of contacts. During 1995 there have been no marketing activities at all, not a single potential 
client was approached. 

No problems occurred with the installation of the software. 

Training of the users was insufficient because on one side the employees did not have enough 
skills and on the other hand because documents were not available. In 1995 there were no 
problems since there were no new users connected. 

The use of the system was marked in the first phase by problems (messages did not arrive). This 
was caused by human resource problems. In a later stage the system could be used without serious 

53 All network management activities are described on page 53. 
54A target is clear when it can be measured and measurable targets can be expressed in numbers. An 
example of a target for the marketing activity is: "Each month at least 15 potential customers should be 
identified." [Rijkse [2], page 40] 
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problems but by the end of 1995 there were once again problems with the use55
. These problems 

could not be solved due to the lack of skills of the employees. By March 1996, he system can be 
used without problems but the problems are likely to reoccur without adequate human resources. 
There are no network management activities regarding network stability and calamity control 
performed. This is of course a dangerous situation. 

Support was initially hardly given to the clients. The helpdesk was difficult to reach by telephone 
and little initiative was shown on problems or questions of users56

. Currently support is still a 
problem due to problems with human resources. 

Administration of the invoices is carried out without problems. 

Control functions are not carried out. The management of PEMTEC did not guide or evaluate the 
activities of the TOOLnet Access Point operator. 

Other factors that have to be addressed when dealing with organisational matters are general 
organisational characteristics of PEMTEC. From chapter 1.4 it becomes clear that PEMTEC has 
no clear mission and objective and as a result it is not clear how the product of TOOLnet Logistics 
fits into PEMTEC. Another major problem is PEMTEC's lack of funds for investing in TOOLnet 
Logistics. 

3.4.4 Conclusion 

The operation of the TOOLnet Access Point is seriously hindered by all levels and kinds of 
management functions. Although no extensive marketing plan with fancy advertisements in 
newspaper and magazines is required, basic marketing functions like identifying and approaching 
potential clients are needed. However, these basic marketing activities were hardly employed and 
of poor quality and in 1995 not carried out at all. The training of new users was insufficient. 
Network management activities were, and are, not carried out at all and as a result the use of the 
system was problematic. When these problems occurred however, support was hardly given to the 
users. The elementary function of customer support, the function that should be the driving force 
of the entire organisation, was in fact not recognised as such by PEMTEC. Further, the activities 
of the TOOLnet Access Point operator were and are not controlled by PEMTEC's general 
management. Finally and in general, it is not clear how TOOLnet Logistics fits into the strategy of 
PEMTEC and the organisation is lacking the funds to invest in TOOLnet Logistics. 

550ne client had a huge stack of messages waiting. The reason for this are divers but the result was that 
the client could not send messages anymore. As soon as he got connected, the client started to receive the 
huge stack of messages (more than one Megabyte through a 2400 bps connection). It would take 
approximately one hour before all the incoming messages were received and the outgoing messages 
could be sended. But the client cancelled the connection after a few minutes thinking that the system was 
down. In fact, the stack grew larger and larger with newly received messages and the problem became 
bigger and bigger. 
56Winter, page 12 
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3.5 HUMANWARE 

3.5.1 Introduction 

The different actions that need to be carried out for operating the TOOLnet Access Point have 
been identified in the previous chapters. Now, people are needed to perform these actions. The 
activities are translated into functions in this chapter and an evaluation of the situation at the 
TOOLnet Access Point in Peru is given. 

3.5.2 Theoretical Approach 

From the TOOLnet Access Point Management Model it becomes clear that there are five types of 
activities that have to be performed in operating the TOOLnet Access Point: 

• commercial activities; 
• supporting activities; 
• technical activities; 
• administrative activities; 
• management activities. 

The commercial activities require general marketing and sales skills. 

The supporting activities require 'computer' skills and social skills of the employees. The 
'computer' skills consist of understanding how to work with all the software needed for the use of 
TOOLnet Logistics. This means understanding the TOOLnet Logistics software (FDAPX) but 
also general software applications like word-processing and the operating systems DOS and 
Windows. Thus some background in the practical use of computers is required. 

The technical activities require the complete understanding of the use of the software of the end 
user (FDAPX) and of the TOOLnet Access Point host (FrontDoor and GEcho). For this, the 
English language has to be understood since this is used in the TOOLnet Logistics manuals as 
well as in the majority of general books and manuals on computers and communication. Further, 
understanding of modem principles and practical modem considerations are needed since for 
example connecting a modem to a telephone line can cause several problems (see appendix K). 
Finally, the system needs to be maintained and this requires general knowledge on computer 
hardware and software. Thus some background in computers and communication technology is 
required. 

The administration activities are not very complicated. TOOLnet foundation sends complete 
invoices for all users to the TOOLnet Access Point host. Only taxes have to be added and handled 
and the financial figures of the TOOLnet Access Point have to be taken into the financial 
administration of the organisation as a whole. This requires specific administration skills. 

Finally, management skills are needed for the overall guidance. Targets have to be set, 
information interpreted and corrective actions taken. 

In order to have all the required skills available, the employees have to be educated and trained. 
Skills in marketing, sales, computer use, administration and management are very general and 
employees can be selected on the presence of these skills or training can be obtained in general 
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institutes. Very specific is the training in the use of the TOOLnet Logistics software, for both the 
end user part and the network operator part. This is specific software and requires specific 
training. This training has to be provided by TOOLnet foundation when a new TOOLnet Access 
Point is set up. 

3.5.3 Evaluation 

All the activities concerning the TOOLnet Access Point were performed by a single person. This 
was no problem with respect to the amount of work but this person, further called TOOLnet 
Access Point operator, had other activities as well. As a result he was often not available to 
provide support. In general, it is a dangerous situation to be dependent on a single person for any 
kind of activities. Further, the TOOLnet Access Point operator lacked technical skills to solve 
problems with modems and did not completely understand the software. Thus support was once 
again hard to give and network management difficult to perform. 

When the TOOLnet Access Point operator left PEMTEC, nobody was there to take over. A new 
operator was briefly instructed by the old one. However, since the old operator did not completely 
understand the system himself, he was unable to adequately instruct the new operator. In practice, 
the TOOLnet Access Point was left behind without somebody to operate it. 

This brings forward one of the main problems for the malfunctioning of the TOOLnet Access 
Point in Peru: lack of training. These problems originated from the set up of the TOOLnet Access 
Point when the first operator was not properly trained. TOOLnet foundation did install the 
software and gave a brief instruction of the usage of the user- and TOOLnet Access Point 
software. However, the instruction was too brief and can in fact not be called training. Thus the 
operator was left behind while unprepared for his task. As a result the operator could not transfer 
the skills to the users or to a new operator. 

Another serious problem is the lack of technical skills of the PEMTEC employees. The current 
TOOLnet Access Point operator does not have any background in computers and communication 
technology and has too limited background in the practical use of computers. Since the PEMTEC 
organisation has no background in technology issues, the other employees have little more skills 
in these matters. 

3.5.4 Conclusion 

Human resources are a serious constraint for the operation of the TOOLnet Access Point. All 
activities that have to be carried out, were carried out by a single person. A second TOOLnet 
Access Point operator was only trained when the first left. Both operators were not adequately 
trained. The situation of only a single operator that does not comprehend the TOOLnet 
Logistics system made support to users hard to give and network management difficult to 
employ. With the new operator the situation has even become somewhat worse since the 
operator does not have the needed 'computer' skills. 
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3.6 TECHNOWARE 

3.6.1 Introduction 

The technology is an important input in the operation of a TOOLnet Access Point. Hard- and 
software has to be selected, installed and properly configured and maintained. This chapter 
describes which technology is needed for operating a TOOLnet Access Point and evaluates 
from this the situation at the TOOLnet Access Point in Peru. 

3.6.2 Theoretical Approach 

TOOLnet Logistics consists of three57 main technological entities: the user's computer, the 
TOOLnet Access Point's computer and the computer at TOOLnet's headquarters, see Figure 
14. All these computers have to be equipped with modems. Next to computers and modems are 
telephone lines between these entities. These lines provide the actual transfer of data and are 
thus of major importance when analysing technological performance. 

~D~ telephone line ~ ; telephone line ~ IL 
~ %£~··· ---~~~~ 

TOOLnet user 
Access Point 

headquarters 

Figure 14: Hardware involved in TOOLnet Logistics 

The minimum requirements for the user's computer are low. A simple 8086 PC running MS
DOS is enough. Although recently a Windows version of the FDAPX software (that requires 
more computing power) has become available, the older versions of the software can still be 
used on simple PCs. The modem requirements are low as well: any type of modem from a 
simple 300 bps on will work. Finally, the end user needs access to a telephone line. 

The TOOLnet Access Point's computer and modem require more power in order to safeguard 
fast international communication with TOOLnet's headquarters as well as to serve well 
equipped users. A dedicated 80386 PC running MS-DOS is the minimum complemented by a 
high speed modem (14,400 bps). The FDAPX-TOOLnet Access Point software needs to be 
installed and a telephone line (with international call facilities) is needed. This telephone line 
needs to be dedicated for TOOLnet Access Point purposes only to provide maximum 
availability to the users. 

The requirements for the national telephone linkages are low. As long as data communication is 
possible (with for example only 2400 bps) TOOLnet Logistics can function. However, due to 
the high cost of international telephony the TOOLnet Access Point-headquarters link is 
preferred to be of good quality(> 9600 bps). 

57 A configuration with a fourth technological entity is also possible. In that case a THUB is part of the 
system. This is however not the case in Peru and therefore not taken into the theoretical approach. 
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It has to be addressed that computers and modems in general require a stable power supply. 
However, especially in developing countries power supply is often characterised by cuts and 
black-outs, spikes and low- and high-voltage swings. Therefore, a voltage stabiliser or UPS 
(uninterrupted power supply) is often required. Finally, computer viruses can cause serious 
damage to the installed software and thus an anti-virus program is necessary. 

3.6.3 Evaluation 

The technical requirements for the user's equipment are low and this has thus not led to 
problems in the operation of the TOOLnet Access Point. The market for computers and 
computer accessories in Peru is very well developed. All the required equipment is widely 
available in the major towns at prices that are comparable to the Netherlands. 

At TOOLnet Access Point level, there have been some problems in the past. Initially, the 
TOOLnet Access Point computer was not dedicated for TOOLnet Access Point use only. 
PEMTEC employees worked with Windows applications while the TOOLnet Access Point 
software was running in the background. After finishing their work, unknowing employees 
switched off the computer resulting in loss of e-mail messages. Later, the computer became 
dedicated and problems did no longer occur. Currently, a 80486 PC with 66Mhz clock 
frequency and 14,400 bps modem is used and the performance is good. The telephone is shared 
with a fax but this is technically not a problem. Since there is not much traffic with only six 
users this has neither lead to problems with availability of the system. 

There are no problems with the quality of the telephone lines. From appendix H, it has become 
clear that all local- and almost all national connections can be made at 9,600 bps. A problem 
for new users can however be obtaining a new telephone line. Since the telephone company 
was a badly functioning company this could take up to several years and involved high costs. 
Since the privatisation of the telecommunication sector this situation has changed rapidly and 
the installation of a new line is guaranteed to be completed in three months in 1998. 

Power supply stability is a serious problem. It is stated that Peru has one of the most unstable 
power supplies in the world58

. The TOOLnet Access Point computer is secured by a voltage 
stabiliser. Power cuts or black-outs do not occur often or regularly and a UPS is therefore not 
strictly necessary. Due to the voltage stabiliser, there are no problems with respect to power 
supply in the operation of the TOOLnet Access Point. 

Another serious problem in Peru are computer viruses. Next to 4,000 international viruses are 
some 160 national viruses registered59

. The TOOLnet Access Point computer was however not 
equipped with an anti-virus program and this is serious threat for the operation of the TOOLnet 
Access Point. 

3.6.4 Conclusion 

There are no major problems related to technoware for operating the TOOLnet Access Point. 
Computer supplies are widely available at a good price level. The hardware at the TOOLnet 
Access Point is sufficient powerful and operates without problems. The quality of the telephone 
lines are sufficient but obtaining a new telephone line can take a considerable amount of time 

58 PC World Peru, page 14 
59 PC World Peru, page 62 
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but this situation will be improved in the near future. Although the power supply in Peru is not 
stable it does not cause problems because the TOOLnet Access Point hardware is equipped 
with a voltage stabiliser. The single technological threat to the operation of the TOOLnet 
Access Point is the lack of an anti-virus program at the TOOLnet Access Point computer. 
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3.7 INFOWARE 

3.7.1 Introduction 

The previous chapters have described the organisation, personnel and the technology but before 
operation of a TOOLnet Access Point can be successful, documentation is required. For 
example, manuals are needed to assist the user and the TOOLnet Access Point operator at the 
installation phase and during daily operation. This chapter lists all documentation that is 
required for operating a TOOLnet Access Point and evaluates the situation at the TOOLnet 
Access Point in Peru. 

3. 7 .2 Theoretical Approach 

With regard to required documentation a distinction has to be made between requirements of 
users and of the TOOLnet Access Point operator. 

The user has to be provided with the FDAPX user manual. All other computer related 
documents are of the user's responsibility and not of concern to the TOOLnet Access Point 
operator and are therefore not dealt with in this report. 

The TOOLnet Access Point operator has a more extensive list of required documents. The 
installation and daily operation of the TOOLnet Access Point requires a FDAPX operators 
manual. In order to provide support to the users the FDAPX user manual is required. For 
managing the operation of the TOOLnet Access Point , a record of users has to be made by the 
TOOLnet Access Point operator. This document should at least contain name and address of 
the users, their account numbers and passwords and their financial information. In addition, 
information can be gathered on the volume and characteristics of user traffic in order to be able 
to stimulate those who do not use the system often. Further a record of problems has to be 
maintained by the helpdesk and the TOOLnet Access Point operator. This document should 
describe all technical problems that occurred during operation and what counter messages were 
taken. General documentation needed for a TOOLnet Access Point are hardware documents, 
i.e. the computer- and modem manual. 

Since the FDAPX user manual and the FDAPX operators manual are written by TOOLnet 
Logistics headquarters, they should take into consideration that these documents have to be 
written in a language and style that can be understood by the users. Further, it is necessary that 
all the required information for using TOOLnet Logistics is available in these documents. 
Finally, TOOLnet Logistics headquarters should make the TAP operators aware of new 
releases of these documents. 

3.7.3 Evaluation 

At December 1995 the situation with respect to documentation was dramatic. Only an outdated 
English version of the FDAPX user manual was available to the users and at the TOOLnet 
Access Point. Even the elementary FDAPX operators manual was not available at the 
TOOLnet Access Point! Further, there was no documentation on the modem and the computer 
manual was only found after a few hours searching. A Spanish version of the user manual had 
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been written locally but this was a rather unstructured and untidily document, or as a user said: 
" .. .it is a mess"

60
. There was and still is no record of users or record of problems but all printed 

documents in their latest edition had become available by April 1996, except for a good 
Spanish user manual, and were stored together at a single place. 

3.7.4 Conclusion 

Lack of documentation has been a major problem for the operation of the TOOLnet Access 
Point. No documents were available except for an outdated English user manual and an 
unstructured and untidily Spanish version. By April 1996 all printed documents were available 
and as a result the operation of the TOOLnet Access Point was no longer seriously impeded. 
The only constraint that remains however is the lack of a good Spanish version of the user 
manual and a record of users and a record of problems. 

60w· s mter, page 
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4. CONCLUSIONS AND RECOMMENDATIONS 

4.1 INTRODUCTION 

Part three has described all the factors that are important for the operation of the TOOLnet 
Access Point; TOOLnet's right of existence, the competing access providers, potential user 
groups, the organisation of the TOOLnet Access Point, it's human resources, technology and 
documents. This part will describe the most important observations on these subjects61 and of 
the general description of Peru. From that, the final conclusion will be drawn by answering how 
the operation of the TOOLnet Access Point can be improved. This final conclusion will lead to 
the aim of this research as stated on page 27: 

Providing guidelines for improving the process for the TOOLnet Access Point in 
Peru in order to reach a sustainable operation. 

61 The demand side of the market is not descibed in the conclusion. Some general user groups can be 
identified but due to decisions within PEMTEC it was not possible to determine the market for these 
group. Therefore the demand side is left out of the final conclusion. 
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4.2 GENERAL CONCLUSIONS 

The relevance for development co-operation of TOOLnet Logistics is to enlarge and strengthen 
the technological capabilities in the field of telematics in developing countries. This is done by 
providing access to electronic communication. TOOLnet Logistics is distinguished from 
internet by it's low technical requirements and can therefore provide access in countries with a 
poor technical infrastructure and at low cost. This makes the system suitable for applications in 
the first stages of the information-communication process. In later stages, that is when other 
(commercial) providers start providing access as well and on a national scale, then will 
TOOLnet Logistics loose it's relevance for development co-operation. TOOLnet foundation 
should then change activities in that country. TOOLnet foundation could emphasise on training 
and advisory services on communication and information issues. 

In Peru is the level of development in the field of telematics rather high. The general level of 
knowledge on informatics is rather high as well. The telecommunication infrastructure is 
sufficiently developed to allow on line services and will be improved significantly in the next 
few years. The market for electronic communication is very good developed. International 
providers are active and the competition led to prices for access that are among the lowest in 
world. Several providers are installing access points throughout the country and this has led to 
a situation that the relevance for development co-operation of TOOLnet foundation as a access 
provider no longer exists. Such an elementary conclusion could be a reason not to continue 
with the remaining of the research. However, it was decided to continue and evaluate the other 
factors in order to determine what has lead to the poor operation of the TOOLnet Access Point 
in Peru. 

The example of competing access providers show that the operation of access providers should 
initially focus on a specific group of users in order to get a critical mass of users. 

The operation of the TOOLnet Access Point is seriously hindered by all levels and kinds of 
organisational aspects. Marketing and network management were not employed. Users were 
poorly trained and customer support, elementary for service organisations, was hardly given. 
Further, employees were not guided in their activities. Most important however was that it was 
not clear how TOOLnet Logistics could fit into PEMTEC's strategy62 and PEMTEC's lack of 
funds. Another major constraint are human resources. Only a single person was able to operate 
the system and he was hardly trained and did not posses the required 'computer' skills. The 
technology functions adequately but a single threat exist since the TOOLnet Access Point's 
computer is not equipped with an anti-virus program. Finally, the lack of documentation 
seriously hindered the operation of the TOOLnet Access Point in the past but these problems 
have been solved by March 1996. 

62 PEMTEC has maintained the TOOLnet Access Point in the last year for the sole reason of cheap e
mail communication. There have been no marketing activities nor any other incentive to improve the 
operation of the TOOLnet Access Point with regard to the number of users. This because PEMTEC does 
not have the required background to operate an electronic communication medium. PEMTEC is 
specialised in the field of collecting and selling information and does not have knowledge on information 
distribution channels. The TOOLnet Access Point is a bit out of range of their capabilities and frame of 
reference. 
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Although there is no longer a relevance for development co-operation for the TOOLnet Access 
Point in Peru, it is concluded that it's operation will improve and can lead to a sustainable 
operation when: 

1. prices ofTOOLnet Logistics are lowered; 
2. PEMTEC clearly defines the function of TOOLnet Logistics within the organisation and 

subsequently allocate funds for it's operations; 
3. overall management of the TOOLnet Access Point is improved; 
4. a specific target group of users is defined; 
5. a second TOOLnet Access Point operator is appointed; 
6. both operators receive proper training; 
7. an anti-virus program is installed at the TOOLnet Access Point's computer; 
8. documentation remains being updated. 
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4.3 RECOMMENDATIONS FOR TOOLNET FOUNDATION 

4.3.1 Introduction 

As indicated in paragraph 4.2, the market for electronic communication is already well 
developed and there exists no longer a relevance for development co-operation for TOOLnet 
Logistics in Peru. The logical conclusion is thus to quit operations of TOOLnet Logistics in 
Peru. However, this is a major decision that has to be made by TOOLnet foundation. Since the 
aim of the research is to provide guidelines for the improvement of the operation of the 
TOOLnet Access Point and not to finish it's operations, alternatives are presented here as well. 

Therefore three scenarios are given of which TOOLnet foundation can choose one for it's 
future actions. Scenario one is the simplest and advises to finish all operations of TOOLnet 
Logistics in Peru. Scenario two advises to continue with TOOLnet Logistics but to select a new 
host for the TOOLnet Access Point. A host that has more technological background than 
PEMTEC. Scenario three advises to continue with PEMTEC as TOOLnet Access Point host 
and to strengthen the organisation technologically. The first scenario is justified since TOOLnet 
Logistics has no longer a relevance for development co-operation. The second and third are 
justified when TOOLnet Logistics is simply seen as a business and relevance for development 
co-operation of minor interest. From these two, scenario two is justified from a technical and 
organisational point of view. If there was no history of co-operation between TOOLnet 
foundation and PEMTEC than this would be the best option of the last two scenarios. Scenario 
three takes the existing relation into account. There has already much been invested in the 
relationship with PEMTEC as TAP host. If a new TAP host had to be selected than this would 
involve additional investments, both in time and money, in order to get the two parties 
familiarised. Table 3 presents an overview of the scenarios and these are further explained in 
the remaining of this chapter. 

Table 3: Recommended scenarios 

• quit operations ofTOOLnet Logistics in 
Peru 

• lower the prices 
• select an new host for the TOOLnet 

Access Point 
• lower the prices 
• strengthen PEMTEC technologically 

4.3.2 Scenario one 

• relevance for development co-operation 
of TOOLnet Logistics no longer exists 

• TOOLnet Logistics is seen as a business 
• PEMTEC lacks proper technological 

knowhow 
• TOOLnet Logistics is seen as a business 
• existing relation with PEMTEC 

If TOOLnet foundation is mainly interested in relevance for development co-operation then the 
operations of TOOLnet Logistics in Peru should be quit. TOOLnet foundation should than not 
continue in competing with local initiatives and thus hindering the development of local 
technological capabilities. TOOLnet foundation can change their activities from providing an 
infrastructure to providing knowledge. It can provide consultancy and training on 
communication issues or play a role as intermediary between Peruvian providers with specific 
developing purposes and similar organisations abroad. 
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The costs for implementing scenario one are US$800,-, see appendix M for a detailed 
calculation. 

4.3.3 Common elements of scenario two and three 

If TOOLnet foundation decides to continue with TOOLnet Logistics in Peru than there are still 
some opportunities. The bottleneck for TOOLnet Logistics in the market are the prices for 
international communication. The system developed by TOOLnet foundation for mailbagging 
will enable to set tariffs that are more conform the local market situation. Therefore it is 
advised to start employing mail bagging. There are several providers who can be used for this 
but Red Cientifica Peruana has the best papers since among others, it has a clear social 
objectives that coincide with TOOLnet foundation's objectives. The other providers are all 
commercial. Advantages of Red Cientifica Peruana for TOOLnet foundation are: 

• Red Cientifica Peruana is like TOOLnet foundation a non-profit organisation and has the 
objective to provide connectivity to people in all areas of the country in order to support an 
egalitarian development; 

• Red Cientifica Peruana wants to set up licence agreements with third parties who want to 
become provider by using RCP's infrastructure; 

• Red Cientifica Peruana has the lowest tariffs in the market. 

4.3.4 Scenario two continued 

TOOLnet foundation is specialised in transport of information and PEMTEC is a specialist in 
the provision of information. These are two completely different fields. Therefore it is advised 
to separate information from information channels. TOOLnet foundation should concentrate on 
the transport of information and TOOLnet Access Points have to be run by organisations that 
do so as well. TOOLnet foundation has the objective to strengthen local telematics 
organisations and it should thus work with organisations that have a certain technological 
capability in the field of telematics. PEMTEC does not concentrate on the transport of 
information nor has technological capabilities in the field of telecommunication and it is 
therefore advised to select a new TOOLnet Access Point host. The new host should: 

• have to a certain extend technological knowledge; 
• be service orientated; 
• train at least two TAP operators (TAP operators that have knowledge of the English 

language since the mainstream of documentation on telematics is in English). 

This scenario is the most expensive one with a cost of US$3490,-, see appendix M for a 
detailed calculation. 

4.3.5 Scenario three continued 

Much has been invested in the relation with PEMTEC and as a result they have a good feeling 
of what TOOLnet foundation is about. However, PEMTEC lacks the required technical skills to 
operate a TOOLnet Access Point. It can not provide services to clients with technical problems. 
Therefore PEMTEC should be strengthened by technical staff. This can be done by 
subcontracting some activities related to the TOOLnet Access Point to a third party. These 
activities can be the installation of the software at the client and trouble shooting in case a 

69 



client experiences problems. The third party needs also to be introduced in operating the 
TOOLnet Access Point. By March 1996 only one person within PEMTEC was able to operate 
the TOOLnet Access Point and that is of course a dangerous situation. The human resources 
within PEMTEC are not adequate to employ a second operator from within PEMTEC. 
Therefore, the third party needs to be trained in the operation of the TOOLnet Access Point as 
well. 

Financing the third party, in case of installation of the software, can be established by a 
installation fee for the new clients. This installation fee can be raised to a certain extend to 
cover up the costs for support in case of technical problems. The financing in case the third 
party functions as a TOOLnet Access Point operator has to be done directly by PEMTEC and 
this can be a problem since PEMTEC lack funds in general. 

PEMTEC itself has than to emphasise on the organisational, marketing and front-office 
activities. Front-office activities comprehend all communication with the clients. This means 
that PEMTEC should functions as contacting point for client support. If the problems of the 
clients can not be solved by the PEMTEC staff, than the third party can be contacted by 
PEMTEC. 

The costs for implementing scenario three are US$2265,-, see appendix M for a detailed 
calculation. 
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4.4 RECOMMENDATIONS FOR PEMTEC 

Since the TOOLnet Access Point is somewhat out of range of PEMTEC's capabilities and 
frame of reference, PEMTEC is advised to abort the exploitation of the TOOLnet Access Point. 
PEMTEC should concentrate on the collection and selling of information instead of 
transporting the information. For their own e-mail communication can PEMTEC get a 
connection with one of the providers. PEMTEC can take much more advantage of electronic 
communications by using on-line services, see appendix N. 

In order to use the on-line services of internet in a proper way, it is advised that employees get 
trained in the use of internet. There are many institutes that provide courses on the use of 
Internet as for example Red Cientifica Peruana, Cibertec and Instituto Superior Computronic. 

Finally, once PEMTEC is connected to and familiar with on-line services, it could use internet 
as a new product. Like with the databases that are currently a service, PEMTEC can offer the 
possibility to search information on internet by providing a public room, according to the 
example set by Red Cientifica Peruana. The primary target group for this would be the 
businesses of Gamarra without internet access. Another new product can be the sending of the 
selected dissemination of information bulletin by e-mail. Appendix G indicates that sending the 
bulletin by e-mail is more cost efficient than sending it by traditional mail and can yield higher 
bulletin frequency and strengthen the relation with the client. 
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Appendix A: Research instrument 

services electronic mail/ provided • 
conferences/ telnet/ yes/no 
finger/ chat/ ftp/ 
archie/ whois/ gopher/ 
veronica/ WWW 

type of users educational registered • 
institutions/ NGOs/ as user 
governmental yes/no 
organisations/ private 
businesses/ private 
persons 

technical computer PC8086/ • 
requirements 80286/ 

80386/ 
80486/ 
pentium/ 
other 



Needed data 

Logistics 
(see also 
appendix B) 

Opemtio11alisatio11 Method of data col/ectio11 
mriah/e 1wiahle(s) clltegories docu- struc- 11mtruc obser-
group 

type of computers PC8086/ 
80286/ 
80386/ 
80486/ 
pentium/ 
other 

interest in 
TOOLnet 
Logistics 

basic services/ no interest/ 
international services/ little 
other services 

network hardware checks/ 
management software checks/ 

checking polling/ 
checking traffic/ 
solving problems 

interest/ 
much 
interest 

performed 
yes/no 

me/lfs turetl -t1tred vatio11 

• 

iuter
l'iew 

• 

• 

i11ter-
1•iew 

• • 



specific skills FDAPX software in sufficient • 
detail/ FrontDoor and yes/no 
Gecho/ modem 
principles/ 
background in 
computer hardware 

6. Technoware infrastructure computer type PC8086/ • 
80286/ 
80386/ 
80486/ 
pentium 



Appendix B: English questionnaire and accompanying 
letter 

To the manager 

Lima, 28th of February 1996 

Dear madam/sir, 

As client of PEMTEC's Selected Dissemination oflnformation (SDI) bulletin we would 
like to ask you a favour. Please find some time to read this letter. 

We are currently performing a research on a new service of PEMTEC, namely 
TOOLnet. TOOLnet is a means for electronic communication and is used for the 
transfer of messages both nationally and internationally. 

We would like to ask if you, if you can find some time to fill out the questionnaire that 
is provided with this letter. It will take you approximately .. minutes and will give us 
valuable information for the implantation of this modern system in favour of our clients. 
If you are able to do so we would be very pleased. It is appreciated if you would return 
the questionnaire after completion to the PEMTEC office by fax. 

In case you have any questions, do not hesitate to contact us. Thanks in advance for your 
co-operation, 

Eng.Samuel Chincaro 
Director of P EMTEC 

Eng.Michel Gebbinck 
Eindhoven University of Technology 
the Netherlands 

New address of PEMTEC since the 11th of January 1996: 
Jr.America 338 
La Victoria - Lima 13 
Telephone: 473-0539 
Fax: 473-1597 



Questionnaire for clients of PEMTEC's SDI 

1. General characteristics of the organisation 
If your organisation or institution has more than 20 employees, you can refer solely to the department 
or area in which you are working 

Name: 
Main office's address: 

Phone: 
e-mail: 
Business activity: 
Number of employees: 

Fax: 

If your organisation has other offices as well, what is then their geographical location (country, 
province, city): 

Name of person answering this questionnaire (except question 11): Function: 

In the following questions you will be asked to fill in a number or to mark one category. You will 
always find in the last column of the table an example of the type of answer that is expected (0-999 for 
a number or .Y for a mark). If a mark (.Y) is requested please choose only one of the available options. 

2. How many computers of the following types do you have at your office? 
If the type of computers are unknown than just fill the number of computers in the field 'unknown' 

8086 (XT) 80286 (AT) 80386 80486 Pentium Apple other unknow example 

0-999 

3. How many modems of the following types do you have at your office? 
If the type of modem is unknown than just fill the number of modems in the field 'unknown' 

V.22bis V.27ter V.29 orV.32 V.32bis other unknown example 
(2400bps) (4800bps) (9600bps) (14400bps) 

0-999 

4. How often do you use the following communication means and what are the estimated total cost? 

post courier telephone fax e-mail example 

general messages per week 0-999 

computer files per week 0-999 

total costs per week (in US$) 0-999 

5. How often do you communicate (by post, courier, telephone, fax or e-mail) locally, regionally and 
internationally? 

seldom monthly weekly daily example 

local -,/ 

regional -,/ 

international .y 



6. If you are using e-mail which organisation is providing you then this service? 

Red Cientifica Telefonica del IBM Microsoft AT&T Sprint MCI other example 
Peruana Peru 

'1 

7. How would you rate your current communication means on the subjects of reliability (whether the 
message is delivered or not), speed (how long it takes before the message is delivered) and costs? 
You only have to answer for the communication means that you are currently using in your 
organisation. 

bad sufficient good no opinion example 

post reliability '1 
speed '1 
costs '1 

courier reliability '1 
speed '1 
costs '1 

telephone costs '1 
fax costs '1 
e-mail reliability '1 

speed '1 
costs '1 

8. Have you been asked in the last year if you or your organisation has an internet address? 

I M I ~ I example 

9. How many organisations, businesses or other relations do you know that have an internet or 
TOOLnet address? 

0 1-5 6-10 11-20 more than 20 

11 . Are you familiar with the following tools of electronic communications? 
This question has to answered by the computer expert in your organisation 

unknown heard of familiar 

Bulletin Board System (BBS) 

e-mail 

file transfer (ftp) 

gopher 

World Wide Web (WWW) 

example 

example 

'1 
'1 
'1 
'1 
'1 



Services of TOOLnet 

Basic services 
You can receive the SDI bulletin and the articles of SDI also by electronic mail through TOOLnet. The 
monthly subscription would be approximately US$15,- and that includes receiving 60 article-pages 
free every month. This includes also all electronic communication (e-mail and file transfer) with 
PEMI'EC and other national users ofTOOLnet. The only hardware that you need is a simple PC, a 
simple modem and a normal telephone line. 

12. Are you interested in the following basic services ofTOOLnet? 

not little very no example 

interested interested interested opinion 

receiving of SDI bulletin and articles ..J 

e-mail with PEMTEC or other local users ..J 

file transfer with PEMTEC or other local users ..J 

International/internet services 
If you want to communicate internationally and/or with internet, the annual fee would be US$140,
(organisations) or US$100,- (private persons). Every page of text to internet would cost about 
US$0. 30. This will also give you the opportunity to send cheap faxes to the Netherlands. 

13. Are you interested in the following international/internet services ofTOOLnet? 

not little very no example 

interested interested interested 
.. 

opm1on 

e-mail with internet ..J 

file transfer with internet ..J 

sending faxes to the Netherlands '1 

Other products of TOOLnet 

PEMTEC is offering the electronic communication services in co-operation with TOOLnet Logistics. 
This organisation is based in the Netherlands and can offer you other telematics services as well. 
TOOLnet Logistics can provide e-mail systems for internal use within an organisation. Another 
service is putting information of your organisation on internet. 

14. Are you interested in these products ofTOOLnet? 

not little very no example 

interested interested interested opinion 

e-mail system within organisation ..J 

putting information of internet ..J 

15. lfyou have comments or remarks please write them below. 

Thank you for filling out this questionnaire. Please send it return to PEMTEC (fax.473-1597) or 
call us after completion (tel.473-0597). 



Appendix C: Spanish 
accompanying letter 

questionnaire and 

Lima, 6 de marzo de 1996 

Al gerente 

De nuestro mayor consideraci6n: 

Como usuario del boletin Diseminaci6n Selectiva de Informaci6n (DSI) de PEMTEC, 
deseamos pedirle un favor. Dedique un tiempo para leer esta carta. 

Estamos ejecutando actualmente una investigaci6n sobre un nuevo servicio de 
PEMTEC-TOOLnet. TOOLnet es un medio de comunicaci6n electr6nica utilizado 
para la transferencia de mensajes y archivos tanto nacional como intemacional. 

Le solicitamos que disponga alglin tiempo para llenar el cuestionario que acompafia 
esta carta. Tomara Ud. aproximadamente 15 minutos y brindara informaci6n valiosa 
para poner en practica este modemo sistema en favor de nuestros usuarios. Si Ud. 
fuera capaz de hacer eso estariamos muy complacidos. Ud. puede enviar el 
cuestionario via fax, el cual apreciariamos mucho. 

En caso de que Ud. tenga cualquier pregunta, no dude en contactarse. Agradecemos 
por anticipadamente por su valiosa colaboraci6n. 

Atentamente, 

Ing.Samuel Chincaro 
Director de P EMTEC 

Ing.Michel Gebbinck 
Universidad de Tecnologia de Eindhoven, Holanda 

Nueva Direcci6n de PEMTEC desde los 11 de Enero 1996: 
Jr. America 338 
La Victoria- Lima 13 
Telefono: 473 0539 
Fax: 473 1597 



Cuestionario para clientes de DSI de PEMTEC 

1. Caracteristicas generales de la organizaci6n 
Si SU empresa 0 institucion tiene mas de 20 empleados, SUS respuestas pueden referirse unicamente 
al departamento o area en que Ud. trabaja 

Nombre: 
Direcci6n de casa matriz: 

Telefono: Fax: 
Direcci6n electr6nica: 
Actividad: 
Nfunero de empleados: 
Si su organizaci6n tuviera otras oficinas tambien, cual es su ubicaci6n geografica (pais, provincia, 
ciudad): 

Nombre de la persona que responde este cuestionario (excepto pregunta 11): 
Cargo: 

En las siguientes preguntas se le pedira llenar un numero o marcar una categoria. Ud. encontrara 
siempre en la ultima columna def cuadro un ejemplo def tipo de respuesta que es esperada. (0-999 
para un numero o -V para una marca). Si se solicita una marca (-../)par favor escoja solamente una 
de las opciones disponibles. 

2. (.Cuantas computadoras de los siguientes tipos tienen en su oficina? 
Si el tipo de computadoras es desconocido entonces indique la cantidad de computadoras en la 
columna 'desconocido' 

8086 (XT) 80286 (AT) 80386 80486 Pentium Apple otros desconocido ejemplo 

0-999 

3. (.Cuantos modems de los siguientes tipos tienen Ud. en SU oficina? 
Si el tipo de modem es desconocido entonces indique la cantidad de modems en el columna 
'desconocido' 

V.22bis V.27ter V.29 o V.32 V.32bis otros desconocido ejemplo 
(2400bps) (4800bps) (9600bps) (14400bps) 

0-999 

4. (.Cuan a menudo Ud. utiliza los siguientes medios de comunicaci6n y cuales son los costos 
estimados totales? 

correo courier telefono fax correo ejemplo 

mensajes generales por semana 0-999 

archivos de computadora por semana 0-999 

costos total es por semana (en US$) 0-999 

5. (.Con que frecuencia se comunica Ud. (por correo, courier, telefono, facsimil o correo 
electr6nico) local, regional e intemacional? 

rara vez mensual semanal diario ejemplo 

local " regional " intemacional -v 



6. (,Si Ud. estuviera utilizando correo electr6nico, que organizaci6n le esta ofreciendo este servicio? 

Red Cientifica Telefonica IBM Microsoft AT&T Sprint MCI otro ejemplo 
Peruana de! Peru 

'1 

7. (,Como evalua sus medios de comunicaci6n actuales en los aspectos de confiabilidad (si el 
mensaje se entrega o no), velocidad ( cuanto tiempo toma hasta que el mensaje es entregado) y 
costo? 
Ud. solamente tiene que responder para el medio de comunicaci6n que Ud. esta utilizando 
actualmente en su organizaci6n. 

malo regular bueno no opinion ejemplo 

correo confiabilidad ..J 

velocidad ..J 

costos ..J 

courier confiabilidad ..J 

velocidad ..J 

costos ..J 

telefono costos ..J 

fax costos ..J 

correo confiabilidad ..J 

velocidad ..J 

costos '1 

9. l,Cuantas organizaciones, negocios u otras relaciones conoce Ud. que tienen una direcci6n de 
internet ode TOOLnet? 

0 1-5 6-10 11-20 mas de 20 ejemplo 

10. i,Cuantas organizaciones, negocios u otras relaciones conoce Ud. en Holanda? 

0 1-5 6-10 11-20 mas de 20 ejemplo 

11. (,Esta Ud. familiarizado con las siguientes herramientas de comunicaciones electr6nica? 
Esta pregunta tiene que ser respondida por el experto en computadoras en su organizaci6n 

desconocido tiene noticias esta familiarizado ejemplo 

correo electronico ..J 

Bulletin Board System (BBS) ..J 

transferencia de archivo (ftp) ..J 

gopher ..J 

World Wide Web (WWW) '1 



Servicios de TOOLnet 

Servicios basicos 
Ud. puede recibir el boletin de DSI y los articulos de DSI tambien mediante correo electr6nico a 
!raves TOOLnet. La suscripci6n mensual seria aproximadamente US$15,- el cual incluye la 
recepci6n de 60 paginas de articulos gratis cada mes. Esto incluye tambien comunicaci6n 
electr6nica comp/eta (correo electr6nico y transferencia de archivos) con PEMTEC y otros 
usuarios nacionales de TOOLnet. El {mico hardware que Ud. necesita es una computadora simple, 
un modem simple y acceso a una linea de tetefono normal. 

12. i,Esta Ud. interesado en los siguientes servicios? 

ningun po co mucho sin ejemplo 

interes interes interes opinion 

ecepcion de boletin y articulos de DSI " orreo electronico con PEMTEC u otros usuarios locales " ransferencia de archivos con PEMTEC u otras usuarios " 
Servicios internacionales/internet 
Si Ud. quisiera comunicarse internacionalmente y/o con internet, los honorarios anuales serian 
US$140,- (organizaciones) o US$100,- (personas privadas). Cada pagina de texto a internet cuesta 
aproximadamente US$0.30. Tambien tiene la oportunidad para enviar faxes a bajo costo a 
Rolanda. 

13. i,Esta Ud. interesado en los siguientes servicios? 

ningun po co mucho sin ejemplo 

interes interes interes opinion 

correo electronico con internet " transferencia de archivo con internet " enviando faxes a Holanda " 
Otros productos de TOOLnet 

P EMTEC esta ofreciendo servicios de comunicaci6n electr6nica en cooperacwn con TOOLnet 
Logistics. Esta organizaci6n tiene sede en Rolanda y puede ofrecerle otros servicios de telematica. 
TOOLnet Logistics puede proveer sistemas de correo electr6nico para uso inferno dentro de una 
organizaci6n; otro servicio es poner informaci6n de su organizaci6n en internet. 

14. Esta Ud. interesado en estos productos de TOOLnet? 

ningun po co mucho sm 

interes interes interes opinion 

sistema de correo electronico dentro su organizacion 

poner informacion en internet 

15. Si Ud. tuviera comentarios o notas por favor escribalos debajo. 

Gracias por completar este cuestionario. Por favor envielo de regreso a PEMTEC 
(fax 473-1597) o llamenos al completarlo (tel. 473-0597). 

ejemplo 

" " 
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Appendix E: Providers of electronic communication in 
Peru 

Product: 

Company and address: 

Founders: 

Type of financing: 

Active since: 

Marketing: 

Description: 

Services: 

Access medium: 

Types of users: 

Red Cientifica Peruana 

Red Cientifica Peruana 
Edificio C.C. Ricardo Palma 
Av.Larco 770 Piso 3 
Miraflores - Lima 18 
Tel. +51-1-241-5689, 241-5696, 445-9286 
Fax +51-1-241-1320 

Fifteen non-profit organisations (universities, NGOs, research 
institutes and others) 

RCP is a non-profit organisation and financed as a club. 
Members pay for the services. 

December 199 I 

No structural marketing plan. Occasional co-operation with 
computer resellers for promotional activities. 

Red Cientifica Peruana was established with a clear social 
target. It wants to support an egalitarian development by 
providing information access to all the people. However, it's 
serves specifically education, science and technology. It has set 
up a cabina publica or public room in Lima with 20 computers 
(Compaq 80486 and Apples) for internet access to people 
without computer facilities. To serve not only Lima it is 
establishing local access points in all 23 districts of Peru. By 
June 1996 all districts will have a local server with an own 
webserver with mirrorsites of the most popular WWW-sites. In 
order to extend it's services further, the organisation wants in 
1996 to set up arrangements with some 40 internet providers in 
Peru as well as with bulletin boards for using the RCP
infrastructure. The organisation is playing a leading role in 
setting up a backbone for the entire South-American continent 
for more efficient traffic within that continent. Red Cientifica 
Peruana has 28 employees. 

electronic mail, conferences, telnet, finger, talk (inter relay 
chat), ftp, archie, whois, gopher, veronica, WWW 

dial up lines and leased lines 

Educational institutes, NGOs, governmental organisations, 
private businesses and private persons. 



Number of users: 

Technical requirements: 

Technical data: 

More than 1,000 institutions. In total about 20,000 individual 
users (march 1996) 

For e-mail : a simple 8086 PC running DOS and a 2400 Baud 
modem. Other services require more computing power and 
higher modem speeds. 

Red Cientifica Peruana is linked to internet in the US by two 
256 kbps connections 



Product: 

Company and address: 

Founders: 

Type of financing: 

Active since: 

Marketing: 

Description: 

Services: 

Access medium: 

Types of users: 

Number of users: 

Technical requirements: 

Technical data: 

UniRed 

Telefonica de! Peru 
Av. Javier Prado Este 2392 
San Borja - Lima 41 
Tel. +51-1-421-9166, 224-3030 
Fax +51-1-224-3489 

State of Peru. Currently 35% of the shares are owned by 
Telefonica de! Espana through their entity Telefonica 
Internacional. 

Business 

28 March 1996 

Extensive marketing plan with events, adds in magazines and 
newspapers and by direct marketing through the 50 salesmen of 
Telefonica de! Peru who visit companies that are already client 
for other services of Telefonica de! Peru. 

Telefonica de! Peru has seen the use of electronic 
communication grow rapidly in the last year and wants to enter 
the market. It is doing this by copying the strategy for 
implementation of internet that Telefonica de! Espana used in 
Spain. Telefonica de! Peru has currently no clear vision of what 
internet will bring them but just wants to be in the market. The 
connection for UniRed will be done through the digital network 
DigiRed. By July 1996 the cities of Lima, Arequipa, Trijillo, 
Cuzco, Tacna, Huancayo, Chiclayo, Huaraz and Piura will be 
served by a local access point. As DigiRed will expand over the 
country more and more cities will have local access points for 
UniRed. 

electronic mail, conferences, telnet, finger, talk (inter relay 
chat), ftp, archie, whois, gopher, veronica, WWW 

dial up lines and leased lines 

First Telefonica de! Peru wants to aim at business and later on 
all kinds of users (NGOs, governmental organisations and 
private persons) 

not available 

not available 

UniRed is linked to internet in the US by a single 512 kbps 
connection. 



Product: 

Company and address: 

Founders: 

Type of financing: 

Active since: 

Marketing: 

Description: 

Services: 

Access medium: 

Types of users: 

Number of users: 

Technical requirements: 

Technical data: 

IBM Global Network 

IBM del Peru S.A .. 
Prolg Javier Prado Este 540 
La Molina - Lima 12 
Tel. +51-1-436-6345, 437-0700, 435-5500 
Fax +51-1-436-9711 

IBM 

Business 

October 1995 

No structural marketing plan. A few advertisements in the 
newspaper, flyers and press releases and weekly 
demonstrations. 

IBM global network wants to provide access for all kinds of 
users all over the world. The global network can be locally 
accessed in Latin America in Venezuela, Colombia, Brazil, 
Argentina, Chile, Ecuador, Bolivia and Peru (February 1996). 
In the near future IBM wants to run applications on it's global 
network, the so called 'network enabled applications'. The IBM 
global network is managed in the United States and Peru is 
only an access point. IBM will start with more access points 
throughout Peru as soon as it sees a market for this. 

electronic mail, conferences, telnet, finger, talk (internet relay 
chat), ftp, archie, whois, gopher, veronica, WWW 

dial up lines and leased lines 

NGOs, governmental organisations, private businesses, private 
persons 

250 (December 1995) of which each user account can go up to 
5 individual users 

PC with at least a 9600 bps modem. Operating system: OS/2 or 
Windows. 

Connection to IBM Global Network in the US by a 128 kbps 
line provided by Telefonica del Peru. 



Product: 

Company and address: 

Founders: 

Type of financing: 

Active since: 

Marketing: 

Description: 

Services: 

Access medium: 

Types of users: 

Number of users: 

Technical requirements: 

Technical data: 

Microsoft Network 

Microsoft Peru S.A. 
Av. Camino Real 390 
Torre Central Of. 1601 
San Isidro - Lima 27 
Tel. +51-1-421-1200, 422-3998, 421-7307, 421-1146 
Fax +51-1-421-0944, 440-2619 

Microsoft 

Business 

The introduction of Windows 95, 24th of august 1995 

No structural marketing plan for the network on it's own. 
Marketed by general marketing efforts for Windows 95. 

Microsoft Network wants to provide access for individual users 
on a global scale. Currently 51 cities around the world have 
local access points of which three in South America: Colombia, 
Peru and Venzuela. Microsoft is developing standards for 
secure credit cards transactions in order to let the individual 
'home' users do puichases on the internet (information, 
software, etc.) The Microsoft Network is managed in the 
United States and Peru is only an access point. 

At December 1995 the only services are e-mail with 
connectivity to internet and the Microsoft Network itself. By 
the end of 1996 the system will have full connectivity to 
internet and thus have the following services: electronic mail, 
conferences, telnet, finger, talk (internet relay chat), ftp, archie, 
whois, gopher, veronica, WWW 

dial up lines 

private persons 

80 (January 1996) 

PC 386 with 8 Mbyte of RAM and at least a 9600 bps modem. 
Operating system: Windows 95. 

The link from Lima to Microsoft Network's main computer is 
provided by Sprint. 



Product: 

Company and address: 

Founders: 

Type of financing: 

Active since: 

Marketing: 

Description: 

Services: 

Access medium: 

Types of users: 

Number of users: 

Technical requirements: 

Technical data: 

AT&T Easy Commerce Service (also known as AT&T Easy 
Link Service) 

Li mate I 
(AT&T representative in Peru) 
Conquistadores 396, Oficina 305 
San Isidro - Lima 27 
Tel. +51-1-441-1319, 440-2745, 421-8518 
Fax +51-1-441-0830 

Peruvian entrepreneurs 

Business 

August 1994 

No structural marketing plan. 

Easy Commerce Service is aiming at proving businesses with 
electronic communication means and custom specific solutions. 
AT&T wants to be a global player in electronic communication 
and is currently (December 1995) active in Latin America in 
Brazil, Argentina, Colombia, Venezuela, Chilli, Uruguay and 
Peru. 

Currently (December 1995) electronic data interchange (EDI) 
and value added e-mail with connectivity to internet. 'Value 
added' means that besides basic e-mail transfer, services are 
offered like a global fax-gateway, a gateway to traditional mail 
delivery in the USA and a message survey before messages are 
received so that one can decide what to receive (and pay for). 
In the second quarter of 1996 there will be a full internet 
connectivity thus offering: electronic mail, conferences, telnet, 
finger, talk (inter relay chat), ftp, archie, whois, gopher, 
veronica, WWW 

dial up lines and in the future leased lines 

Public organisations and private businesses 

More than 50 

Interfaces are offered for all types of computers ranging from a 
simple PC-XT to mainframes and all types of operating 
systems; DOS, Windows, Macintosh and UNIX. 

Connection to the US by a 198 kbps line provided by 
Telefonica del Peru. 



Product: 

Company and address: 

Founders: 

Type of financing: 

Active since: 

Marketing: 

Description: 

Services: 

Access medium: 

Types of users: 

Number of users: 

Technical requirements: 

Technical data: 

SprintMail and SprintNet 

Servicios Teleinformaticos 
(Sprint representative in Peru) 
Av. Paseo de la Republica 3074, Oficina 801 
San Isidro - Lima 27 
Tel. +51-1-441-4535 
Fax. +51-1-442-9054 

not available 

Business 

January 1993 

In march 1996 they will start a marketing campaign for Sprint's 
products in general (adds in newspapers and magazines). 

Sprint is aiming at communication solutions for businesses in a 
global perspective. Sprint is currently active in South-America 
in Venezuela, Colombia, Brazil, Argentina, Uruguay, Paraguay 
and Peru. Sprint has an own node in Peru (128 kbps satellite 
link to the US). Other providers use this Sprint for their 
communication (for example Microsoft). They will start 
providing full internet connectivity somewhere in 1996. 

Sprint offers two services in Peru. SprintMail and SprintNet. 
SprintMail is an e-mail facility with international fax services 
and SprintNet provides connections to networks like Microsoft 
Network, CompuServe and America Online. 

dial up- and leased lines 

NGOs and private businesses 

not available 

PC 286 with a 2400 baud modem with DOS. 

An own satellite link with the US of 128 kbps. 



Product: 

Company and address: 

Founders: 

Type of financing: 

Active since: 

Marketing: 

Description: 

Services: 

Access medium: 

Types of users: 

Number of users: 

Technical requirements: 

Technical data: 

MCI Mail 

GS Telecomunicaciones SRL 
(MCI representative in Peru) 
Av. Pablo Carriquiry 282 
San Isidro - Lima 27 
Tel. +51-1-441 -2915, 440-6640, 441-1614, 422-7561 
Fax +51-1-442-7370 

Peruvian entrepreneur 

Business 

several years 

Active promotion in magazines, brochures and occasionally 
adds in newspapers. 

MCI wants to be a global player in the field on information 
solutions for business. The representative in Peru did however 
had no idea about their strategy nor of their activities in other 
Latin American countries. MCI can not directly be assessed in 
Peru since there is no node. Users have to call to the US or use 
packet switching (X.25) for access. 

e-mail with international fax services 

dial up lines and leased lines 

NGOs, governmental organisations, businesses, private 
businesses 

not available 

PC 286 with a 2400 bps modem. DOS or Windows. 

No node in Peru. 
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Appendix G: Advantages of distributing information by 
electronic means 

PEMTEC wants to identify the possibilities of selling information of the textile industry of 
Gamarra and distribute this be electronic means. There was however no clear idea of the 
content of the information, the providers of the information nor of the potential clients. If 
PEMTEC sees this however as a way of strengthening the operation of the TOOLnet Access 
Point, then the first step can be the identification of the advantages of distributing information 
by electronic means. These advantages can be used to identify the type of information that can 
be retrieved from the textile industry and send to the clients. Since PEMTEC wants to sell 
written and or graphical information, the only interesting distributions channels are traditional 
mail delivery (i.e. postal and courier service), fax and electronic communication (e.g. e-mail). 
Newspapers, radio, television and telephone are not useful. 

For the first identification of characteristics of information the classification of Weitenberg1 

can be used. He identifies the needs and demands for rural communications and distinguished 
seven elements; speed, dialogue, hard copy, illiteracy, confidentiality, reliability and frequency. 
Although these elements describe rather the characteristics of the communication channel than 
the characteristics of information, they can be transformed into useful elements for this 
research. The following characteristics of information messages in relation to the distribution 
channel are distinguished: 

• newsvalue: to what extend the value of the information is depended on time; 
• processable hard copy: if a document can directly be processed by computers; 
• frequency: how often messages can be updated; 
• contents: how much different kind of information can be contained in the message; i.e. text, 

graphics, video, sound; 
• volume vs. costs: the amount of information in relation to the costs of distribution; 

Table 1 compares the communication means on the selected characteristics of messages. 

Table I: Comparison of communication means 

- = unfavourable 

Electronic communication can send messages within a few seconds from sender to receiver and 
is thus highly appropriate for messages with a high newsvalue. The advantages of speed for 
selling information from Gamarra are however low. It will take a few days to collect and 
process the information and the delay of approximately one day caused by surface mail 
delivery is of low importance. 

1 Weitenberg, page 3 



Data files can be send by electronic communications in their original format. This means that 
information can be transferred that can be directly processed by computer applications. This 
distinguishes electronic communications from fax. This is also possible by traditional mail but 
here one encounters inconvenience and higher costs since diskettes have to be included in the 
mail package. 

The biggest advantage can be yielded in the frequency of distribution. Distributing information 
by traditional mail delivery requires printing, packaging, postage and warehousing for every 
shipment. This leads to costs and requires time. It is thus more efficiently to do only a shipment 
if a critical volume of information is gathered. Electronic communication does not require 
printing, packaging, postage or warehousing. It is not necessary to wait for a critical volume. 
Information can be distributed as soon as it is retrieved and processed. The frequency of 
messages send by electronic communication can thus be much higher. Fax communication is a 
compromise between traditional mail delivery and electronic communication in this field. 
Faxing does not require packaging, postage and warehousing but still a lot of work for sending 
the messages. 

A possible advantage of electronic communication can be the information contents of the 
message. Traditional mail delivery and electronic communication allow all types of 
information to be transferred, i.e. text, graphics, video and sound. Fax communication only 
allows text and graphics. 

Finally, electronic communication has advantages in the amount of information that can be 
transferred in relation to the costs. Electronic communication uses a very efficient way of 
information transfer in relation to fax. A page text can be send more quickly over the same 
telephone line by for example e-mail (even when using a low speed modem of 2400 bps) than 
by fax. Traditional mail delivery is getting more expensive with higher volumes due to higher 
weights of the message. Although many providers of electronic communications do have a 
certain amount of volume that can be used without additional charges, electronic mail will in 
principle also get more expensive with higher volumes and there is thus no advantage in this 
field. Traditional mail is more efficient in high volumes than fax. Fax costs are linear to the 
volume of the message whereas traditional mail delivery employs a non-linear tariff system 
leading to lower prices per page at higher volumes. 

It can be concluded that the exploitable advantages of electronic communication over 
traditional mail delivery are the frequency at which messages can be send and the more 
convenient and cheaper transfer of data files. The advantages of electronic communication over 
fax communication are the ability to transfer information that can be directly processed by 
computer applications, the ability to send messages containing video and sound and the lower 
costs at higher volumes. 



Appendix H: Quality of telephone lines for modem use 
in Peru 

TOOLnet states that one of the advantages of their system is that it can be employed over bad 
telephone lines. But what is considered as bad? How can bad telephone lines be characterised? 
Once this is defined, the situation with respect to the quality of telephone lines in Peru can be 
described. From this it will become clear if this feature of TOOLnet Logistics can be an 
exploitable advantage in Peru. 

The first step is thus to identify what is considered as bad telephone lines. This is a rather 
general statement and for the purpose of this research it can be limited to bad telephone lines 
for employing data transfer by modem. The International Telecommunication Union (ITU) has 
set up different standards for modems2

• Appendix J summarises the main elements relevant for 
this research of the most important standards. Although these standards are quite extensive they 
do not specify much on the required quality of the telephone line. The most important elements 
specified are the carrier detect threshold, the signal level and the electrical characteristics. 
These features are (almost) equally defined for standards V.22 up to and including V.32 . Only 
standard V.33 differs in carrier detect threshold. Interesting is that it is noted in V.33 that when 
the standard is used on general telephone lines, the lines have to be of good quality. It refers for 
this to ITU recommendations Ml020 and Ml025. 

Ml020 and Ml025 could be used to identify what is regarded as good telephone lines. This is 
however not suitable for this research. The research has to distinguish between the quality of 
the telephone line in case of off-line communication and on-line communication. Off-line 
communication can be employed by any modem standard but on-line communication requires 
high data speeds. IBM and Microsoft for example, specify V.32 (9600 bps) as the minimum 
modem standard for their on line network applications (respectively IBM Global Network and 
Microsoft Network). V.32 is therefore used as the cutting edge and this standard does not 
require Ml020 or Ml025. Therefore Ml020 and Ml025 are not suitable in this to identify bad 
telephone line in this research. 

The difference in quality between V.32 and lower speed standards is not specified by the ITU 
and thus is another indicator needed, for example signal to noise ratio. But noise is not the only 
factor influencing the quality of telephone lines. Among others, attenuation and delay 
distortion, frequency offset, phase and amplitude jitter, intermodulation distortion and echo 
have influence as well. Appendix K distinguishes ten factors and describe their cause and 
effect. It is clear that it would be impossible to take all these factors into account. It will even 
be doubtful if the national telephone company has information on all these. This justifies the 
need for yet another indicator. An indicator that comprehends all the previous defined 
influencing factors. Such an indicator can be the bit-error rate, the block error rate or the 
throughput (in characters per second or bits per second). Of all these, throughput is the best 
indicator since it is direct related to the amount of relevant data that is sent from one end to the 
other. The other indicators do for example not take error-correction into account and will yield 
the same result for data with or without errors. 

To identify the throughput in the entire country, it is first necessary to make a distinction in the 
physical infrastructure. The telecommunication infrastructure in Peru is distinguished in 
accordance with the country's geographical circumstances. The cities and towns in the coastal 

2 CCIIT [2] 



area are linked by fibre optics. The mountain region is connected by radio and the Amazon (or 
jungle) region is connected by satellite. Lima is the centre of all infrastructure. From interviews 
with three independent sources it became clear that within the city of Lima as well as the 
coastal area, the standard throughput is 9600 bps. Outside Lima and the coastal area the 
standard throughput is between 4800 and 9600 bps. Whereas the mountain area has in general 
lower rates than the Amazon area. Specific areas with low throughput (not higher than 4800 
bps) are Chimbote, Tarapoto and Iquitos. 

Thus the mountain areas as well as the cities of Chimbote, Tarapoto and Iquitos are places 
where TOOLnet Logistics can have an exploitable advantage over the competition. However, 
Telefonica del Peru. is investing heavily in infrastructure in the next three years, see paragraph 
1.1.2. All major cities will have digital exchanges and as a result the quality of the telephone 
lines will significantly improve. That makes that in the mayor cities TOOLnet Logistics will 
loose it's exploitable advantage. However, minor cities and small towns are places where 
TOOLnet Logistics can exploit the advantage of low infrastructural requirements. 



Appendix I: ITU-TSS modem standards 

Standard: 

Description: 

Characteristics: 

Carrier detect threshold3
: 

Signal levels: 

Carrier frequency: 

Bit rate: 

Baud rate: 

Electrical characteristics: 

V.22bis 

Duplex modem at 2400 bps that uses frequency division 
standardised for use on generalised switched telephone 
networks and leased lines. 

- 16-QAM modulation 
- separates the channels by employing frequency division 
- transmission speeds: 2400 bps (synchronic), 2400 bps 
(asynchronic), 1200 bps (synchronic), 1200 bps (asynchronic) 

superior: 
inferior: 

not available 

-43 dBm 
-48 dBm 

1200 ± 0.5 Hz and 2400 ± 1 Hz 

2400 bps 0.01 % 

600 Baud± 0.01 % 

V.28 

3 Carrier detect treshold is described in the UTI-TSS manual as circuit 109. 



Standard: 

Description: 

Characteristics: 

Carrier detect threshold: 

Signal levels: 

Carrier frequency: 

Bit rate: 

Baud rate: 

Electrical characteristics: 

Standard: 

Description: 

Characteristics: 

Carrier detect threshold: 

Signal levels: 

Carrier frequency: 

Bit rate: 

Baud rate: 

Electrical characteristics: 

Note: 

V.27ter 

Modem at 4800/2400 bps standardised for use on generalised 
switched telephone networks. 

- 8-PSK modulation at 4,800 bps, 4-DPSK at 2,400 bps 
- transmission speeds: 4,800 bps and 2400 bps 
- includes an equaliser for automatic adaptation to high quality 
lines conform M.1020 but works on lines with lower quality as 
well 

superior: 
inferior: 

-43 dBm 
-48 dBm 

according to standard V .2 

1,800 ± 1 Hz 

4,800 bps± 0.01 % 

1,600 Baud± 0.01 % 

V.28 

V.32 

Family of duplex modems at two wires with speeds up to 9,600 
bps standardised for use on generalised switched telephone 
networks and leased lines. 

- 16-QAM modulation in uncooked mode, 32-TCM in coded 
mode 
- duplex enabled by employing separate channels 
- transmission speeds: 9,600 bps (synchronic), 4,800 bps 
(synchronic), 2,400 bps (synchronic) 

not available 

according to standard V .2 

1,800 ± 1 Hz 

9,600 bps± 0.01 % 

2,400 Baud± 0.01 % 

V.28 

V32bis specifies the characteristics of 14,400 bps modem for 
use on switched and leased lines. 



Standard: 

Description: 

Characteristics: 

Carrier detect threshold: 

Signal levels: 

Carrier frequency: 

Bit rate: 

Baud rate: 

Electrical characteristics: 

Note: 

V.33 

Modem at 14,400 bps for use on leased lines. 

- 128-TCM modulation at 14,400 bps, 64-TCM at 12,000 bps 
- functions in duplex or semi duplex mode 
- includes a multiplexer for combining the speeds: 12000, 9600, 
7200, 4800 and 2400 bps 

superior: 
inferior: 

-26 dBm 
-33 dBm 

according to standard V .2 

1,800 ± 1 Hz 

14,400 bps± 0.01 % 

2,400 Baud± 0.01 % 

V.28 

It is recommended to use this modem on a 4-wire leased line. 
When using this modem on general telephone, then these lines 
have to be of good quality, for example the specifications in the 
recommendations M1020 and M1025. 



Appendix J: Telephone network impairments affecting 
the performance of modems 

Note: The text in this appendix is taken from McNamara. 

1. Noise 

Description: Also called white noise or Gaussian noise, it is a random, broadband interference 
signal often heard as a hiss or hum on the telephone line. 

Cause: Telephone network digitising electronics (quantisation), circuit-to-circuit radiated 
interference (cross talk) and active amplifier (thermal) noise enhancement. 

Effect: Though modem receivers do their best to minimise it by using optimised filter and 
equaliser schemes, there is none getting it out once it is in the received signal. 

2. Attenuation and delay distortion 

Description: A linear distortion that causes non uniform levels of signal loss and signal delay 
across the transmission frequency band. 

Cause: N-carrier channel bank filters, transmission cable frequency characteristics and local
loop frequency characteristics. It's the combination of these concatenated transmission 
elements that results in the end-to-end distortion. 

Effect: Primary cause of signal dispersion, otherwise referred to as intersymbol interference. It 
causes the modem received signal and the echoes that need to be cancelled to be dispersed in 
time. The primary function of the automatic adaptive equaliser in high-speed modems is to 
compensate for this impairment in the modem's receiver. The echo canceler must also 
compensate for these impairments so that it can optimally cancel the echoes. 

3. Frequency offset 

Description: A non-linear distortion that causes a shift in the frequency of the received signal. 

Cause: Carrier-system timing errors that are continuous in nature. Most prominent in N-carrier 
and radio-microwave systems. 

Effect: The modem's receiver has an offset in the resulting demodulated signal, reducing the 
margin of error on all signal points. Most high speed modems have the ability to detect and 
compensate for this distortion. 

4. Phase jitter 

Description: A non-linear distortion that causes the phase of the received signal to be 
modulated by a periodic interference signal, often some harmonic of the local power utility ale 
frequency. 

Cause: Power supply noise feed-though in active carrier system electronics. Most prominent in 
radio micro wave carrier systems. 



Effect: Modem received signal varies or wobbles around the ideal signal point. Some high
speed modem receivers implement signal processing algorithms that remove periodic phase 
jitter. These modems are virtually insensitive to phase jitter. Modems that do not implement 
such algorithms experience a reduced margin of error in the presence of phase jitter. 

5. Intermodulation distortion 

Description: Sometimes referred to as harmonic or non-linear distortion, intermodulation 
distortion causes the received signal to appear distorted at the extremes of it's voltage swing 
and around it's zero crossing. 

Cause: Primarily caused by the non uniform operation of N-carrier companders. The 
electronics of these systems cause a reconstruction of a compressed signal to expand non 
uniformly, greater than or less than the original (precompressed) signal. 

Effect: Modem receivers generally cannot compensate for this type of distortion. Some 
modems are less susceptible than others, depending on the modulation type and transmission 
bandwidth. The narrower the bandwidth, the less susceptible the modem is to distortion. 

6. Amplitude jitter 

Description: Also called amplitude modulation, it causes the received signal to have a periodic 
time-varying amplitude level. 

Cause: Residual amplitude modulation after demodulation of single-sideband amplitude 
modulation in carrier systems. N-carrier systems are the most common source. 

Effect: Some modem receivers can adapt to and cancel this impairment. Although generally not 
very prevalent, amplitude can significantly reduce receiver error margin. 

7. Echo 

Description: Also referred to as reflection, this impairment occurs at multiple points in the 
network and causes the modem receiver to see multiple, attenuated, delayed and distorted 
versions of it's own transmitted and received signal. 

Cause: Echo is caused by any analogue impedance mismatch in the network. The largest echo 
with which a modem must deal is the result of imperfect impedance matching between the 
modem and the local loop. 

Effect: Most non-echo-cancelling modems experience few adverse from this. Echo-cancelling 
modem performance is heavily dependent on how effectively the modem cancels the various 
echoes present in the received signal. 

8. Phase roll 

Description: A recently defined impairment that causes the received echo of the modem's 
transmitted signal to have a time-varying phase relationship with the actual transmitted signal 
from which it originated. 

Cause: Timing offsets between two concatenated analogue systems on a connection. Very 
common on international and satellite links. 



Effect: Some vendors of V.32 echo-cancelling modems have implemented receiver algorithms 
that correct for this phenomenon. Without such compensation, the modem will periodically 
lose synchronisation and require a retrain to resynchronize. 

9. Loss 

Description: Overall signal attenuation, often referred to as 1,004 Hz loss or link loss. This 
impairment is not time-variable or frequency-dependent. 

Cause: All analogue transmission elements of the network (for example, local loop, N-carrier, 
radio-microwave and satellite) will introduce some loss in the end-to-end channel 

Effect: Most modems implement automatic gain-control circuitry to compensate for this 
impairment. However, operating performance in the presence of high loss is dependent on the 
modem's receive dynamic range. 

10. Timing slips 

Description: A sudden timing-delay change that can occur periodically during a call. 

Cause: In telephone networks with digital backbones (T-carriers), a master clock controls the 
timing. When there is a call that crosses between networks, the master clock differs and there is 
data buffering between the two. If a buffer over- or underflows during the time of a call, the 
result is a sudden time-delay change. This is most common on international calls. But it can 
also occur on calls within the country if, for example, the routing of the call traverses digital 
trunks or different carriers. 

Effect: It will typically cause the modem's timing-recovery circuit to lose lock. Some modems 
can recover timing locks and others need to retrain to gain synchronisation. Similar in effect to 
a massive phase hit but more likely to require retraining to recover synchronisation. 

11. Transients 

Description: Phase hits, gain hits, impulse hits and dropouts are all forms of transient 
distortion. These impairments are short-term, random and generally of large magnitude. 

Cause: The sources of this class of distortion are varied. For example, phase hits are often 
nothing more than timing slips between two concatenated carrier systems with independent 
system timing resources, and impulse hits are often the result of radiated noise from older 
electromechanical relays and appear as clicks and pops on the telephone. 

Effect: Modem receivers cannot cancel these impairments because of the unpredictable nature 
if their occurrence and characteristics. Transient cause bursts of errors, the duration of which is 
dependent on how well a modem's receiver is designed to recover from them. 



Appendix K: Modem Problems 

1. COM port and IRQ combination 

The program FDAPX uses, like any other communication program, standard the following 
configuration: 

In specific cases one can need a different setting. FDAPX uses switches for this. These switches 
have to be entered when FrontDoor is executed and the structure of the command is: 

FDAPX/Px,y 

x stands for the COM port and can have values from 0 to 4. 0 indicates that the standard COM 
port is used as specified in the FDAPX configuration. Values 1 to 4 indicate that FrontDoor is 
forced to use respectively COM ports 1 to 4. y stands for the IRQ and can have the values 3 or 4. 

An example of the command line for starting FrontDoor using the default COM port but with 
IRQ3 is: 

FDAPX/P0,3 

2. Problems with establishing a connection 

Telephone lines in developing countries can be of poor quality. This can cause serious problems 
when modem modems are used that employ data compression protocols like MNP and V 42bis. 
When there are no problems with initialising the modem and a telephone connection is established 
but the FDAPX program can not establish a session, than this can be caused by a bad telephone 
line in combination with data compression. In this case it is advised to force the modem to employ 
normal data link settings. This has to be done in the initialisation string of the modem. Not all 
modems do this in the same manner but a typical Hayes AT-command to do so is: \NO 

This command sets the modem to establish a normal data link instead of the default reliable data 
link. A typical initialisation string will then be: 

AT&C1Ml&D2\NO 

For use with the FDAPX program, this string has to be filled at !nit string 1 found under the 
option Configure/Modem. 

Note: the advises given are the result of experiences in Lima, Peru in the first months of 1996. 
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Appendix M: Costs of the recommended scenarios 

Costs for implementing scenario 1 

The costs for closing down the operations of TOOLnet Logistics in Peru are minimal. There are 
no direct costs involved. The only indirect costs derive from the fact that the hardware that was 
purchased by TOOLnet foundation in 1994, can not be fully written off the project. The costs 
for shipping the hardware to TOOLnet headquarters are too high and therefore it will be 
donated to PEMTEC. The costs for closing down the activities are thus only the residual value 
if the hardware, i.e. the PC and modem. 

Notes: 

All prices are in US dollar. 

1 The hardware is depreciated in three years with a salvage value of ten percent of the 
purchasing costs. 



Costs for implementing scenario 2 

The costs for selecting a new host are the highest of the three scenarios. Direct costs are related 
to selecting the new host and includes cost for preparation in the Netherlands and fieldwork in 
Peru. The fieldwork consists of the actual selection and agreement with the new host as well as 
training the new host. Indirect cost relate to aftercare, that is after the agreement is signed and 
the TOOLnet Access Point is in operation. It includes costs made for extra communication to 
solve initial problems and to get TOOLnet foundation and the new host familiarised. 

Notes: 

All prices are in US dollar. 

1 Based on a monthly salary of a TOOLnet foundation employee ofUS$2,600. 



Costs for implementing scenario 3 

Continuing with PEMTEC as a host also includes costs. First, PEMTEC should select a third 
party that will become responsible for the technical matters. Second, in order to safeguard a 
sustainable future operation, the TOOLnet Access Point operator has to be trained. The third 
party needs to be trained as well. All this training has to be provided by TOOLnet foundation. 

Financing of the third party has to be done from the operation revenues and are therefore not 
taken into this calculation. 

Notes: 

All prices are in US dollar. 

1 Based on a monthly salary of a PEMTEC employee ofUS$500. 

2 Based on a monthly salary of a TOOLnet foundation employee of US$2,600. 
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Appendix N: Opportunities for PEMTEC when using on
line services 

PEMTEC can take much more advantage of electronic communication means by using on-line 
services. The internet is an information network and as an information specialist, PEMTEC can 
or should use it for the collection and or distribution of their information. PEMTEC can search 
for information in on-line databases or in the World Wide Web for example. The internet is just 
another source of information. Further, a homepage on the world wide web can serve as a 
showcase for the products and services of the organisation and can be used to get into contact 
with new clients or donors. Finally, a connection with an on-line services enables PEMTEC to 
keep track of developments in Peru with respect to electronic information 4• 

4 This would prevent mistakes as when PEMTEC started thinking about a complicated system of 
collecting market information of Gamarra whilst a likewise system was already available on the internet 
in Peru (homepage of Red Cientifica Peruana). 



Appendix 0: Explanation of technical terms 

Note: not all the listed terms appear in the text of this paper but are summarised here since 
they appeared during the research and are close related to the subject. 

ANSI: American National Standards Institute. The US national standardisation 
body. ANSI is member ofISO. 

archie: An internet tool for searching software, shareware and freeware. 

backbone network: A transmission facility designed to interconnect generally lower-speed 
distribution networks. 

baud: A unit of signalling speed equal to the number of discrete signal events 
per second. A baud is the same a bit per second (bps) only if each 
signalling element represents exactly one bit. 

bitrate: The speed at which bits are transmitted, usually expressed in bits per 
second (bps). See also baud. 

bps: Bits per second. See also baud and bitrate. 

CCITT: See ITU-TSS. 

CERN: European particle physics laboratory. World wide web was first 
developed here by Tim Berners-Lee. 

CMC: Computer Mediated Communication 

dedicated line: Private circuits between two or more stations, switches or subscribers. 
The user has always exclusive use of the circuit. Also known as 'leased 
line'. 

DARPA: Defence Advanced Research Projects Agency. An agency of the US 
department of defence that sponsors high-risk, high-payoff research. 
The internet suite of protocols was developed under DARPA's 
auspices. DARPA was previously known as ARP A, the Advanced 
Research Projects Agency, when the ARPANET was built. 

dial-up line: A communication link for which the physical path can vary with each 
use. The user has exclusive use of the circuit until the connection is 
released. Also known as 'switched line'. 

EDI: 

ETSI: 

Electronic Data Interchange. Protocols for the transmission of business 
information between co-operating organisations. 

European Telecommunications Standard Institute. Produces standards 
for regulatory purposes by the EC and EFTA countries. It produces 
standards relating to telecommunication services, public data networks, 



videotex and digital cellular services which are issued as European 
Telecommunication Standards (ETSs) also known as NETs. 

FCC: Federal Communications Commission. Regulating body for all 
interstate and foreign electrical communications originating from the 
US. 

fidonet: A computer network run by volunteers and hobbyist that usually 
provide off-line communication. 

finger: An internet tool that searches which persons are working on a specific 
internet-server at that specific moment. 

firewall: A feature that protects a network connected to the internet from access 
by unauthorised users. 

frame relay: A high-performance alternative to X.25 that relays information at the 
frame rather than at the packet level. Bitrates of up to 1.5 Mbps. 

ftp: File Transfer Protocol. An internet tool for sending or retrieving files . 

gopher: An internet tool which offers a user-friendly way to access databases 
via the internet. It is the DOS predecessor of world wide web. 

homepage: The first page on a world wibe web site. 

IEEE: The Institute of Electrical and Electronics Engineers. 

IESG: Internet Engineering Steering Group. The group co-ordinating the 
activities of the IETF. 

IETF: Internet Engineering Task Force. A task force of the Internet Activities 
Board charged with resolving the short-term needs of internet. 

internet: A computer network that joins other networks together, often referred 
to as 'a network of networks' . It links networks in academic and 
government institutes, schools, libraries, corporations and NGOs as 
well a networks providing access to individuals. 

internet relay chat: An internet tool for real-time conversation in text mode. 

internic: Internet Network Information Center. This organisations provides 
information and registration information services to internet users. It is 
the only central authority in the structure of internet. 

intranet: An internal corporate world wide web. Intranets are either not 
connected to the internet or are shielded from external users by a 
firewall. 

ISO: International Organisation for Standardisation. 



ITU: International Telecommunications Union. A telecommunications 
agency of the United Nations established to provide standard 
communications procedures and practices world-wide. 

ITU-TSS: The International Telecommunications Union - Telecommunications 
Standards Sector. The ITU successor to the CCITT. 

IP: Internet Protocol. An internet standard for routing user messages. 

mailbagging: System developed by TOOLnet for efficient transfer of TOOLnet 
Logistic messages over the internet. 

MNP: Microcom Network Protocol. A set of modem protocols for error 
correction (class 1 to 4) and data compression (class 5). See V.42 and 
V.42bis 

modem: (modulator/demodulator) A device that provides compatibility between 
digital data processing services and analogue transmission facilities. 

node: In a topological description of a network, a node is a junction of the 
links. 

leased line: See dedicated line. 

packet: A block of data handled by a network in a well-defined format, 
including both data and control elements. A packet is transmitted and 
switched as an independent composite whole. 

packet switching: A data transmission technique using packets whereby the 
communications facility is occupied only for the duration packet 
transmission. See also X.25. 

switched line: See dial-up line. 

TCP/IP: Transmission Control Protocol and Internet Protocol. A transport layer, 
connection oriented, end-to-end protocol that provides reliable, 
sequenced and non duplicated delivery of bytes to a remote or local 
user. Or simply said, the protocol that is used on the internet for 
reliable transmission of information. 

telnet: Tool or program for connecting a computer to a remote computer so 
that this first computer will work like a terminal. 

TOOLnet Logistics: The network for off-line communication operated by the TOOLnet 
foundation. 

UUCP: 

UPS: 

veronica: 

Unix to Unix Copy Protocol. System for exchanging e-mail and other 
information off-line. 

Uniterrupted Power Supply. Is used to safeguard a constant and exact 
power supply to electronic devices such as computers. 

An internet search tool for gopher. 



value added network: Public or private network which, in some way or the other, add value to 
the basic carriage, usually through the application of computerised 
intelligence, for instance, reservation system, bulletin boards and 
information services 

V-series: 

V.42: 

V.42bis: 

world wide web: 

whois: 

www: 

X-series: 

X-25: 

X-400: 

X-500: 

A set of ITU-TSS recommendations for the transmission of data over 
the public switched telephone network. 

Modem standard for error correction. It is newer than and supports 
MNP. See also MNP. 

Modem standard for data compression. V.42bis has a better data 
compression efficiency than MNP-5 and is a more advanced data 
compression scheme. See also MNP. 

An internet tool for easy access to information on the internet. It uses 
graphical presentations and can handle sound. 

An internet tool for obtaining data of persons or institutes that are 
working with, and thus are part of, the internet. 

Common used abbreviation for world wide web. See world wide web. 

A set of ITU-TSS recommendations for data transmission in public 
data networks. 

Standard that defines the interfaces between packet-mode user device 
and a public data network. In other words, 'data-carriers' that route 
data from one computer to another, nationally and internationally. It 
was implemented by PTTs all over the world but is currently a bit 
outdated because of the low communication speeds. Bitrates up to 56 
kbps. 

A protocol for exchanging electronic messages between systems. Also 
known as message handling service (MHS). 

A protocol concerned with the translation of symbolic names (or titles), 
as used by application processes, into fully qualified network 
addresses, as used within the open systems interconnection 
environment. Also known as directory service (DS). 


