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Abstract 

Since 1970 rural IT companies pioneered Information and Communication Technology 
(ICT) adoption in Israeli rural areas. Company records and performance provide a unique 
information set enabling evaluation of technological innovation and ICT adoption. Adoption 
in turn facilitated spillovers with derived benefits credited to the adoption process. This 
process evaluation highlights critical success factors and constraints. They provide a better 
understanding of the source of innovation, ICT adoption, spillover processes and the role of 
ICT as an enabling factor for regional development. This review outlines a successful model 
for ICT adoption in rural areas and possibly planning criteria. 
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I. Background and Introduction 
a. Innovation and Information Technology Adoption 

Studies of the source of innovation, innovation diffusion and spillovers provide 
theoretical background frameworks to discuss ICT adoption. (Jaffe, 1996), Pavitt 
(1984), Dossi (1988) and Hipple (1988) evaluated technological innovation; Katz and 
Ben David (1975) reviewed innovation and spillovers in agriculture in Israel since the 
1880s; Thomke and Hipple (2002) look at customers as innovators, Eleveld et.al. 
(1992) review what ICT features  farmers want; Gelb and Kislev (1982) indicate what 
farmers as end-users want by evaluating farmer investments in technological 
innovation (agricultural research); Griliches (1991) studied spillovers from such 
R&D; Agro Informatica (1991) outlines the initial ICT state of the art in agriculture; 
Brown, et. al. (2000) recognize and elaborate the public role in ICT adoption in rural 
areas. They specifically outline what they recommend should be the role of public 
financing in supporting ICT in the agricultural sector - with a reference to spillovers. 
The (EU) LEADER (2000) initiative provides an overview of Information 
Technologies and Rural Development; Clarysse and Muldur (2001) go further and 
evaluate the influence of EU public support of RTD on the techno-economic regional 
landscape as does Funding a Revolution (1999). These and other studies related to 
ICT in particular by and for the rural sector are impoverished in quantified and 
verified documentation. Specifically the impact of regional ICT adoption and 
spillover effects are neither defined, documented, verified nor quantified.  

 
An illuminating information set enabling a review of ICT adoption in rural areas 

originates from regional IT companies in Israel belonging to Kibbutz-owned 
“Regional Enterprises”. (A Kibbutz (Kibbutzim - plural) is a formally registered, rural 
entity characterized by jointly owned assets and a communal social structure). The 
regional enterprises were major actors in IT adoption. Tangible benefits to the 
Kibbutzim and the region - traceable to ICT adoption include increased income, a 
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higher standard of living, additional diversified employment opportunities, better 
management tools, production efficiency and superior services (economic, education, 
health, leisure, etc).  
 
b. The regional organizations  

Since their establishment the Kibbutzim have congregated into regional 
organizations more or less concurrent with the national administrative districts. The 
rational was economies of scale, pooling of resources, security circumstances, 
collective ideology and social considerations – with the stronger Kibbutzim helping 
the newer and occasionally needier. Over time these regional organizations became 
economically powerful, a source of innovation and influential entrepreneurs. This 
process was inherent to the transformation of agriculture into a capital-intensive 
market-orientated sector, a transformation that encouraged diversification of the rural 
economy. Consequently regional financial and political backing effectively eliminated 
start-up and running capital as limiting factors for the IT companies. As the regions 
developed their holding - companies managing and integrating the subsidiaries 
required more sophisticated information and data processing facilities. This demand 
coincided with the availability of cheaper and more powerful computers, managerial 
competence, growing regional independence and the influence of local entrepreneurs. 
Eventually each region established its own regional computer (IT) center. Some were 
even capable of competing with national data processing centers - including the 
Kibbutz movement's central information company - Cheshev. In time the regional 
computer companies provided additional services. This included adaptation of 
standard software and hardware, Management Information System (MIS) 
methodology and software, IT supported education methodology and software, 
software and maintenance consulting-services and unique "Kibbutz software". These 
for communal dining rooms, transportation, waste management, labor management, 
etc). The regional economic organizations were a major facilitator in initiating and 
formulating the policy of these companies and as such can be seen as a source of 
innovation. To this day they remain the dominant economic factor in most regions. 
 

Economies of scale prevailed in uniting several regional companies into larger 
partnerships, which in turn were bought by a private software company. From the 
original group of 12 regional companies 3 large companies (Tadiad, Tzemach and 
Anagal) and 3 small local companies are still independent entities. The first regional 
companies were established in the late 70’s. All 12 companies were operating by the 
mid 80’s. By 1990 individual Kibbutz initiatives resulted in more than 35 additional 
ICT companies – some of them still operating today. This study concentrates on the 
largest 9 regional companies. Of these two are evaluated in more detail. The first  
“Anagal” is from the Upper Galilee – relatively far from the “center” of Israel. It 
spawned several ICT initiatives in an area that had none and partnered with another 
relatively “distant” regional company - Anafa from the Northern Negev. It remains 
today an active and viable entity serving its original establishing members. The 
second regional company – “Meigar” - serviced the Haifa to Tel Aviv region. Meigar 
became a major motivator for several regional companies to form a joint ICT 
company “Amigar”. In turn it ceased to be a Kibbutzim partnership and is now owned 
by a private company. Meigar established several initiatives similar to Anagal 
(teachware, hardware and agricultural services) – without spawning surviving entities. 
Amigar initiated a management concept that manifested itself into a pervasive ERP 
package “Mesila” later called “Ma’aleh” – one of four to evolve from the regional 
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companies. A point of interest is the proportionately large share these packages 
currently hold in this segment of the Israeli software market.  
 
II. Review Methodology 

This review is based mainly on interviews and profile definitions of the main 
regional IT companies. The bulk of the raw information obtained was extracted 
verbatim with the interviews supplemented by archive mining and data collection. A 
“whole population” approach rather than sampling was preferred - to ensure data 
accuracy and access to first hand, verifiable details. This process was essential 
considering the overall time span covered and complexity of the issues involved. An 
important point to note is that this data set is focused on Kibbutzim without 
representation of other, possibly similar populations. This must be kept in mind while 
attempting to duplicate this model and evaluate its relevance to different regional 
organizational models and production patterns. 
 

III. Findings 
Table 1. summarizes comparative findings of the 9 major regional companies. To 

better understand these findings two regional companies – a. Anagal and b. Meigar - 
are further reviewed and discussed.  

• The following points summarize and detail Table 1. comparisons: 
• The number of members was not a dominant factor in timing the 

establishment of the regional IT companies (IT adoption) nor a guarantee 
for their survival; 

• All companies did not have a restrictive financial constraint limiting size 
or scope of activities – proof of which lies in the common lack of  business 
plans; 

•  All companies were regional initiatives established with local expertise – 
some trained on the run. Startup teams were small and expanded in 
response to demand; 

• Regional IT adoption and diffusion was not an initial goal for all the IT 
companies. As a rule the regional companies were the first regional data 
processing and computerized entities in their respective regions – being by 
definition, if not by intent early adopters and agents of change; 

• Four companies had other IT companies in their region when established. 
All companies eventually witnessed or participated in IT initiatives in their 
respective regions after their establishment;  

• Immediately or shortly after establishment all companies became engaged 
to some degree in software development and/or adaptation for regional 
members. Agricultural applications were dominant - reflecting farmer 
influence, needs and share of regional economies. As a rule “non-regional” 
clients were not served; 

• State of the art computers, operating systems, technical support and 
available software were marginal considerations in company establishment 
decisions. Never the less market options were a cause of costly disparity 
between the various “brand loyal” companies; 

• Online Kibbutz interaction with the companies became a non-issue as soon 
as the regional communication infrastructure caught up with demand; 

• Four companies initially focused on unique features in their activities. 
Uniqueness eventually established itself in the evolvement of partnerships, 
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associations and dictated survival. All but one of the “unique companies” 
survived; 

• Economic and management consulting services were offered by half of the 
companies when established being considered inseparable from IT. By the 
end of the review period "management" became a non IT issue nor a 
company responsibility; 

• Today only three IT companies remain owned by the establishing 
enterprises; 

• Two out of the 9 regional companies received minor public financing 
assistance; 

• Only three out of the 9 companies considered themselves “unique”; 
• Three companies considered their possible impact on IT adoption in their 

respective regions. 
 

Table 1. Regional companies - initial goals and development 1970 – 1985 
Names of the 
companies 

Shaar 
negev 

Meda 
Yehuda 

Da 
rom 

Meigar 
Amigar 

An 
Sehan 

Zema Meda 
Hemk 

Mil 
uad 

Angal 

Establishment  1980 1981 1980 1969 1978 1978 1979 1970 1978 
Kibbutz 
members  

13 17 32 42 25 27 32 30 30 

No. of regional 
councils  

2-3 3 2-3 3-4 2 1- 2 1 1 1 

Initial business 
plan 

no no no yes yes no no no no 

Initial IT 
diffusion goal 

yes yes yes yes no yes no no no 

Financing 
constraint   

no no no yes no no no no no 

Other regional 
IT companies  

yes no yes yes no yes no no no 

Involved in IT 
development 

yes yes no yes yes yes yes yes yes 

Service to non 
Kibbutzim 

no yes yes yes no no yes yes yes 

Initial staff 4 4 6 12 5 >10 5 25 5 
Equipment IBM DEC DEC DEC DEC NCR DEC IBM IBM 
Unique features yes no no yes yes yes no no yes 
Date sold or 
absorbed 

2002 1995 2000 1999 1995 - 1995 - - 

Management 
consulting 

no yes yes yes yes no no no yes 

Initial online 
availability 

no yes yes yes yes no yes no yes 

Regional IT 
initiatives 

1 1 4 6 2 3 6 4 5 

 
Following are detailed reviews of two regional companies - Anagal, Meigar (Amigar), 
and their spillovers: 
 

a. Anagal  – basic data and background 
Anagal – an acronym for “Ibud Netunim Galil” is the Upper Galilee regional ICT 

company. It was established, and financed, in 1978 by the regional economic holding 
company – “Pituach Hagalil” - share held by the 30 Kibutzim of the Upper Galilee 
regional council. Pituach Hagalil established and owns a transportation company, 
regional garage, fruit packing houses and cold storage facilities, a cotton gin, abattoir 
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and meat processing plant, a regional credit and purchasing entity, two local research 
stations and more. Anagal was established without a business plan with the explicit 
purpose of providing data processing services to the shareholders. The original 
company charter did not include initiating, facilitating and/or accelerating the 
adoption of IT in the region – an ultimate goal that was adopted immediately after 
establishment as company policy. In 1978 when Anagal was established there were no 
other IT services in the Galilee.  Anagal was one of the leaders in adopting IBM 
equipment nationwide. To this day Anagal is a non-profit semi-independent economic 
entity. 

 
In retrospect Anagal has served and serves its initial goals of providing ICT 

services, technical maintenance services, standard software adoption and application, 
software development, intermediary services when needed and IT consulting. As a 
pioneering entity Anagal was instrumental in introducing and adopting hardware and 
software in the Upper Galilee, integrating IT methodology into agricultural 
production, management and education systems, training a core group of ICT 
professionals and providing data processing, purchasing and maintenance services. It 
was demonstrably more efficient and effective than the “invisible hand of the market” 
– at a cost. A point to be considered is the effect of a possible vested interest in the 
companies’ existing technology as a detriment to adopting more innovative options.  
 

An additional contribution should be attributed to the impetus Anagal gave to 
integrating MIS in the regional enterprises – to the regions’ economic benefit. 
Anagals’ initial role and impact is demonstrated in two identified spillover case 
studies - Logal and Meigal. Their initiation attributes are described in Table 2: 
 

                                 Table 2: Anagal involvement in Logal and Meigal 
 Logal Meigal 
Did Anagal have major influence in the establishment 
of the company 

yes yes 

Was there an alternative IT service/company in the 
region when the company was established 

no no 

Did establishing the company accelerate it’s specific IT 
adoption in the region 

yes yes 

Did the company introduce IT innovations as opposed 
to being an instrument of specific IT adoption 

yes no 

Did each company create local human capital yes yes 
Was the company established via the regional 
economic corporation 

yes yes 

 
After the establishment of Anagal there were additional local ICT initiatives in the 
Upper Galilee. Four kibbutzim established software initiatives: an animal husbandry 
management package; a general software package; a wage processing adaptation 
and  an irrigation planning package. Others included a pioneering GIS, a fruit 
packinghouse program and several other minor local endeavors. Anagal was at least 
a corrospondent for them all. 

 

a.1. Anagal – the Logal spillover 
In 1984 Anagal was commissioned by the regional Kibbutzim high schools to 

evaluate hardware options and purchase PCs for them. Resulting in establishing Logal 
– “Lomdot Galil”.  Logal did not have a business plan and was established 
specifically to adopt ICT into the regional educational system. The company was in 
turn sold to Sunbirth The three entrepreneurs that established and operated Logal are 
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now engaged as private specialists in educational ICT systems and teachware – one of 
them abroad and the other two in the regional educational system. The technical staff 
employed by Logal has by and large remained in the Galilee. 
 

From the start Logal was uniquely focused on educational software. Establishing 
Logal as an independent entity was a logical outcome of Anagals’ business focus on 
technical and managerial services. Logal remained integrated in several ways with 
Anagal for five years – mainly sharing technical maintenance services, equipment and 
software purchasing, accounting, etc in a sense making Anagal a critical success 
factor. 
 

 The pattern of Anagal’s engagement usually followed a set pattern: a. an IT  
“problem” was identified; b. Anagal with it’s available expertise was consulted and 
eventually recruited; c. a program was prepared to meet the regional needs (by 
definition demand) and via Anagal approved (it could have been rejected). 
Implementation was immediate – facilitated and backed financially by Pituach 
Hagalil. It is important to note that the eventual development of Logal into a software-
development company was evolutionary and not an Anagal spin-off.  
 

Logal’s impact on the target (educational) system was immediate and 
straightforward. The PC adoption rate in the schools was exponential and pioneered 
the process in other rural areas in Israel. The IT adoption process included diffusion 
of IT proficiency that carried over to additional IT related activities in the schools and 
other elsewhere. Being one of the pioneers in adopting and implementing PCs for 
schools on a regional scale refutes the possible claim that the diffusion model would 
have “happened spontaneously and/or anyway”. The innovation diffusion pattern 
initiated and finanaced the region suggests an effective and imitable implementation 
model. Specifically - “technology push” adapted to local needs. An additional lesson 
from the Logal case study is a "regional" approach to human capital development to 
alleviate scarce human capital constraints. 
 

Logal was a magnet for local entrepreneurs. It was however eventually sold 
because the company was out of the Kibbutzim mainline business focus - being an 
expensive, high-risk start-up. 
 
a.2. Anagal – the Meigal spillover 

Meigal is a regional research entity, formally established by the Kibbutzim in 1989 
to coordinate all life-sciences research activities carried out in the Upper Galilee area 
– independently and in collaboration with national research entities. The main 
contribution of Anagal to Meigal was focused on IT services – hardware purchase and 
maintenance, proficiency training, software purchase and adaptation. Without Anagal 
IT introduction would have been delayed for a few years enabling Meigal Internet 
prominence dating back to the 1982 adoption of online networked I/O devices used 
for independent research programs and innovative process control studies. The unique 
Meigal innovative ICT component was the integration of networked I/O devices into 
agricultural production concurrent with ongoing relevant regional research and 
computerized services to farmers. As a pioneering regional Internet Service Provider 
(ISP) Meigal played a definitive role in establishing regional knowledge bases and 
enhanced their use for agricultural production with the government Extension Service. 
Spillover effects were manifested in the interaction of personnel, exchange of 
expertise, professional backup, integrating ICT into the regional agricultural R&D and 
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result dissemination. Meigal remains a major IT player in Agricultural R&D - 
regionally and nationally. 
 
b. Meigar – basic data and background 

Meigar – the acronym for Meida Granot was established as a regional data 
processing company in 1977, IT services were outsourced till 1977 to Cheshev. 
Granot is the regional economic entity of the Haifa to Tel Aviv coastal-plain 
kibbutzim. The 42 kibbutzim members own a large multi-regional feed mill, a cotton 
gin, an alfalfa processing facility, a meat processing factory, fruit packing house and 
cold storage, a regional holding company, a transportation and a purchasing company. 
The initial Meigar assignments were defined as providing data processing services 
and computerized management solutions to the Granot companies and kibbutzim. 
This meant specifically writing a unique MIS - after establishing the management 
methodology embodied in it. This approach reflected the recognition that data 
processing is insufficient in itself to manage and integrate information – an innovative 
approach at the time. Meigar initiated a series of short and long term partnerships and 
associations with other regions that bought and/or leased equipment and/or helped 
develop the Meigar software. This software was further adopted as a standard MIS for 
students in the Kibbutz management courses offered by the Ruppin College and the 
Ministry of Agriculture. Meigar had a major non-regional industrial client as well. 
Accepting this client was a result of a Granot dictate that Meigar would have to 
balance their books. Concurrently Meigar pioneered introduction of DEC 
minicomputers to Granot companies and members. This was part and parcel of the 
MIS development and the decision to process data online. The result was DEC 
becoming standard equipment for several regional companies. In this sense Meigar 
was a major agent of change and dominant factor in introducing ICT to several rural 
areas. Meigar pioneered online services and was awarded in 1979 the prestigious 
Kaplan prize for innovation and excellence. "Technology push" alone would not have 
been able to achieve such a high level of penetration and collaboration at such an 
early date.  
 

 In 1990 several regional companies led by Meigar established Amigar including. 
Meida Haemek, Da Rom, Beit Shean, Hari Yehuda, Yacham, Avshalom and Ardom 
regional companies. The list of Amigar developed software is long and 
comprehensive. It includes MIS, ERP and other initially kibbutz specific and later 
generalized tailored software packages. In addition Amigar serviced, maintained and 
upgraded other packages developed by other companies. Many of them are still in 
use. During the reviewed period there have been several regional ICT initiatives, 
some similar to those established in other regions. Few remain viable. 
 
c. Anagal and Meigar comparison  
Following are some of the comparative points of interest to be examined in the 
context of spillover effects: 

• Amigar owners changed over time depriving the regions of a local ICT 
entity - abandoning regional ICT clients to the “mercy of the market”; 

•  Human capital creation was an enduring consideration for Anagal. 
Amigar abandoned this priority - re association with their regional college; 

• Amigar did not undertake Internet responsibilities although when 
established coordination with a communications infrastructure was 
prioritized. Anagal and Meigal Internet involvement reflected a close 
interaction with regional activities; 

 7



• Why didn’t subsidiary teachware and hardware companies survive. 
 

Table 3. compares several Anagal and Meigar details - 
Table 3. Anagal and Meigar comparisons 

Meigar (Amigar) Anagal  
1980 2000 1980 2000 

Changed ownership - yes - no 
Partners yes taken over no yes 

Data processing services yes no yes yes 
Economic consulting services yes no yes yes 

Economic management training yes  no yes yes  
Human capital development yes no yes yes 

MIS development yes yes yes yes 
Communications services yes no yes yes 

 Additional IT companies in region yes yes no yes 
Regional companies yes yes yes yes 

Service to “non-regional” clients no yes no no 
Internet server provision - no - yes 

IT consulting yes no yes yes 
Teachware development  yes no yes no 
“Agriware” development yes yes yes yes 

IT laboratory service support   yes no yes yes 
Involved in selling equipment yes no yes yes 

Identified spin-off - - 2 - 
Existing regional college  no  yes 

Involved in community service yes no yes yes 
 

 
IV. Discussion 

The reviewed IT companies were and are characteristic of a unique, dynamic and 
innovative rural environment. They embody a model of end users as a dominant 
source of technological innovation and adoption. To this day the IT companies have 
the advantage of information sharing, availability, “institutional memory” and a 
dedicated cadre of entrepreneurial individuals experienced in IT adoption decisions 
and their implementation. The review findings suggest several additional prerequisites 
for IT companies becoming regional development and spillover-motivating factors: 
 

• Slow and/or "inconvenient" ICT facilities outside the region; 
• Potential comparative advantage of localized regional services;  
• Need for the provision of ICT services - hardware and software 

upgrading, communication services, etc.  tailored to specific regional 
needs; 

• Need for regional management-methodology upgrading, an ability to 
support regional-managerial IT proficiency and ICT professionals; 

• Potential for economies of scale in sharing limited ICT proficiency 
resources. 

 
A major finding involves the financing of the establishment of these IT companies. 

The fact that they were established as a service for regional companies eliminated 
finance as a critical limiting factor re the choice of hardware, software, timetables and 
employment of professionals. Hindsight suggests that inter-regional development and 
adoption could have been rationalized e.g. between adjacent regions. They would then 
have been more cost effective. 
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Survival of a regional company was not found to be a relevant over-time success 

criteria nor a long-term guide to evaluate spillover effects. These have to be reviewed 
in the context of available ICT technologies during each specific time period. A good 
measure to evaluate spillovers is the impact the companies had during these interim 
periods – namely did they facilitate innovation adoption and stimulate regional ICT 
initiatives. The rapid changes, adoption of innovative ICT and adaptation to changing 
ICT standards characterized all the regional companies. Mergers, partnerships and 
outsourcing enabled the regional holding-companies to rationalize and improve the 
quality of their ICT services, reduce costs and focus on their comparative advantages.  
 

For successful spillover-model duplication the influence of additional issues should 
be considered. They include: 
• The feasibility and impact of “post IT company establishment” ICT 

initiatives.  
• The possibility that technological spillovers may have negative 

consequences.  
• The priorities of local “early adopters” and entrepreneurs. 
•  Local IT expertise in addition to end-user needs as a source of innovation. 
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