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1. Abstract

Petroleum industry is one of the important and influential industries in the world from economic, technological, and political aspects and so it's knowledge management . Therefore the Study and researching of knowledge management history in the petroleum sector could prepare a good experiment and base for future initiations. This essay seek to display the situation of knowledge creation  and management in  the petroleum sector of a developing oil country specially in it’s establishment and developing periods .Therefore type and numbers of  the documents and scientific data which produced  in this sector  is gathered and  extracted from printed resources and then investigated by content analysis. Then the direction, intensity, and trend of knowledge production and structure and organization of knowledge management have been examined and presented.

2. Introduction
Today knowledge and information have been turned to an important phenomenon of contemporary era and grate attentions and initiations have been allocated to it by the most systems and organizations. Conceptually, Knowledge is the full utilization of information and data, coupled with the potential of people's skills, competencies, ideas, intuitions, commitments, motivations, focused innovation, pooled expertise, special relationships, and alliances. Furthermore in economic environments it is known as value-added behavior and activities and much more efforts designated and delegated for knowledge management. “Knowledge” in this context includes both the experience and understanding of the people in the organization and the information artifacts, such as documents and reports, available within the organization and in the world outside (Marwick, 2001). by the way Knowledge management is widely regarded as the way an organization can leverage  , direct and reshape  the tacit and explicit knowledge of its employees, trading partners, and outside experts for the benefit of the organization (Ackerman et al 2003; Bell aver & Lisa 2001; Coho 1998) and management of a vital asset of an organization and systematically developing activities to control and implement  it efficiently. Good handling the creation, dissemination, and utilization processes of knowledge ends to Corporate Knowledge Management.
But Knowledge Management is not a new action and a rich history of it in an organization can prepare most powerful and fruitful context and background for current and future actions and new styles of Knowledge Management. In other word "history of knowledge is knowledge, knowledge which is accumulated experiments." This article present a case study of this rich tradition and context that we think should be a successful experience for managing petroleum knowledge belongs to a little time ago.
2.1. Iran petroleum industry: a glance

Before going to knowledge management in Iran oil industry, we should pay attention briefly to this sector and its background. Iran oil industry was founded at 1903 by a concession oil contract  between Iran and William Knox D'Arcy ( a British entrepreneur) after the exploration of the first oil well in Nafton field in Masjid Solyman district ( a city in south of Iran). Then the Anglo- Persian oil company took control and management of Iran oil industry exclusively since 1908. This company dominated this field and developed the oil industry by construction of Abadan refinery(1903),Kermanshah refinery(1922),building cities ,dwelling places , life and leisure facilities ,networks and  pipelines for sanitary water system (and so oil transportation ) and … until 1950 that this industry nationalized.
In the last of 1940th Iran national council assembly banned foreigner ownership, handling and utilizing of oil industry and founded  National Iran Oil Company (NIOC). But this political  movement(nationalization and independency) confronted by international oil companies and cartels reaction(specially Britain) that preferred good concessionary contracts with high profit share (upper than 50-50 share of contract) and so they embargoed and  refused of Iran oil purchasing.
The nationalization and compensation payment to before mentioned company alongside internal political tensions continued through 3 years until fall down of Mosadegh cabinet by a coup detat. The new government solved the oil issue by giving it over to an international oil consortium (include 4 American company, BP and shell).
As a result in 1953 the areas that belonged to last contract went to a consortium. These areas were large and much extended (from the west of country to south and southeast alongside of Persian golf).

In this situation the national Iranian oil company that had been founded in nationalization Movement and managed this industry during these 3 years period, should be activate in outside of the contract area. But NIOC efforts fruited in this area and this new company developed gradually and structurally divided to diverse directorates (Extraction &exploration, refining and …) and in 1966 inward some sub-companies added to it. Among these companies, national petrochemical company (NPC) and national gas company (NGC) were two huge companies that established gas and petrochemical industry (downstream section) in Iran.

So, Iran oil industry was managed in local and foreign party hand, in two separate organizations (NIOC and Consortium), and NIOC prepared for handling and managing the industry by joint venture and participation contracts and projects.

2.2. Two stage of development in Iran oil industry

After nationalization we see two periods in oil industry till 1979 revolution. The first is making experiment stage (from 1954-1973) and the second making international company. From 1954-1973 onward NIOC established, and took the foreign management, capital, and technology in participation by means of a petroleum law (1957) which permitted NIOC to do service and participative contracts. In this period NIOC could install fundamental organizational facilities, prepare for learning and empowering staffs, constructing two refineries (in Tehran and Lavan island) and three petrochemical complex (Abadan, Kharg and Razi).

In the second stage, Iran could negotiate and revise consortium contract terms, acquire the sale right of the oil that consortium would have produced. In 1973 all sections of Iran oil industry nearly integrated and transferred to NICO's authority and activities and Iran took its management and control.

Along these years, petroleum industry obtained much experiences and knowledge explicitly and implicitly yourself or by foreigner cooperation. So, in following section, we explain knowledge management system of this industry at these two stages years. Our goal is to understand how was the process of petroleum knowledge creation and distribution in Iran in these years, which area was developed further, and which littler. So the trend of this process is drawn and a framework of a good experiment in this regard is shown.

3. Methodology

Usually the most knowledge that is measurable is written, encoded, and recorded knowledge which could be remind along the time (however verbal ,implicit and everyday knowledge maintain and transfer by heart and mostly is not overt and visible, but it is embodied in before mentioned knowledge, partly to completely). So, for drawing the route and direction of knowledge creation and dissemination in NIOC, after studying the history, events and structural changes that took placed until 1979 in this organization, all issues of scientific journals that published in petroleum area in NIOC (from 1950 till 1979), have been analyzed and articles and materials that have been produced in the main technological and operational area extracted by content analysis. By scrutinizing the gathered data from journals and related documents, by SPSS software, trend and area at knowledge management has been displayed and analyzed.

4. Findings

However, the necessity and profits of knowledge management systems emerged from purposive, formal and systematic implementation of these systems in 1990th onward, in NIOC knowledge has managed by own time method for growth and development of a newborn, national and strategic company.

 Knowledge Structure in Iran petroleum industry in the years of study could be shown in four sections that each one involves in knowledge creation and dissemination (Fig.1). in the time of study, oil-based academics and schools, on the job training, technical association, and International scientific and technical training bodies are the core knowledge elements and agents of this industry.

 Fig 1: Knowledge Structure of  Iran petroleum industry








The most influential section of petroleum knowledge management is training system of NIOC. This system  prepared a context for cultivation and improvement of skilled  technician and engineers of oil industry and played an important role  for  collecting and preparing professional personals  for handling the total of  industry( after revising and revoking of consortium concession contract) and carrying NIOC to internationalization In 1970  decade by  relying mainly on local facilities and potentials. Knowledge management in this training system is divided in two parts:

1-on the job training (apprentice programs)

2-academic training     

 On the job training programs planned and managed by training department of NIOC. this unit  was formed after consortium contract specially in each subsidiary  regions  and undertook  training  and familiarization  of newcomers staffs. New employees must finish at least two years training duration in trainee position at multiple sections of the industry for socializing, familiarity, attraction and getting the head sections experiments. By the end of these two years the employees could work as a fresh employee and continue the on the job training in him/her career pass.

Training department continuously prepared a short and long term training program for cultivation of skilled technician and engineers of oil industry and played an important role for collecting and preparing professional personals. In this period implicit knowledge could be collected and transferred to trainees and diffusion of supplementary explicit knowledge (in the form of printed material and pamphlets) completed this process.

Fig 2 :Academic knowledge  system



Structure of academic training specific to NIOC comprised of middle and high level academic education. At these two levels a body of explicit knowledge mostly oil- based courses presented and transferred (Fig 2). Medical and professional high schools (in the oil regions) educated and prepared the skilled workers and technician for the industry and on the other hand technical institution prepared student for engineering jobs. Table1 show total numbers of graduates in these academic centers. These centers could prepare the future managers and expert's generation of NIOC and transfer all science and experiment to them by local capabilities.

Table 1:  Numbers of graduated students in academic institutes of oil industry

	Year


	Institute

	Graduates

	1942-1974
	Abadan institute of technology
	1838

	1958-1974
	Petroleum accounting &financial  institute 
	2251

	1949-1974
	Abadan  nurses training school
	498

	1960-1974
	Masjed solyman nurses training  school
	215

	1964-1974
	Abadan &Ahvaz high school(industrial &commercial)
	612

	1934-1974
	Abadan  school(technical)
	1974

	1962-1974
	Ahvaz  school
	375

	1960-1974
	Agajari school
	808


Alongside these actions, in every petroleum contract between NIOC and any second party, this company introduced some items and articles for training the involved staffs by partner country or companies (multinational companies that participated in oil exploration and production contract such as ENI, PHILIPS and so on).

The prominent  systematic effort for creation and dissemination of knowledge started some years after nationalization of oil industry and establishing NIOC at 1951, when this company handled Iranian and local part of oil industry against the consortium companies whose territory was the major oil felid and area in the country. In 1956 some experienced Iranian petroleum managers and experts decided on founding a technical and   professional   association that help and facilate producing and sharing of researches and acquired information, science and experiments between Iran petroleum industry employees and experts. So NIOC helped and supported the establishment and development of this institution and in 1959 Iran Petroleum Association (IPA) founded by election of board members.
This institution that founded to collect, disseminate, exchange and teach technical knowledge concerning the exploration, development and production of oil and gas resources, oil  refining and distribution  and related technologies; and to provide opportunities for professionals to enhance their technical and professional competences, became an important nod in knowledge management in Iran petroleum industry. This was done by some knowledge subsections and activities that attracted the participation of cognitarian personnel(Fig 3).publishing a special journal, holding meetings, pursuing problems and new developments in most area of petroleum industry in professional committees, preparing and participation in related conferences were the main knowledge- related efforts of IPA.  
Fig 3: Main activites of IPA  ,a prominent knowledge institution  






In 1960 IPA    published the first issue of a current seasonal journal by name of "NASHRIEH ANJOMANE NAFT"(Iranian Petroleum Institute Journal). This journal developed and became to a best technical a scientific journal in that time especially in industry spaces, by articles in two languages (English and Persian). The fig 4 and table 2 show the matters and articles language that published each year until 1979. The major articles are in English language, and this situation is similar and parallel to semi-foreigner structure of oil industry in this period.
Table 2: Language of articles

	LANGUAGE
	Frequency
	Percent

	PERSIAN
	139
	43

	ENGLISH
	184
	57

	Total
	323
	100


Fig 4: Total matters published (1960-1979)
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An important matter in knowledge management is participation of employees in creation and sharing of knowledge in worldwide. IPA facilitated this process by holding sessions and meetings occasionally and annually, and then prepare and publishing of them in format of article in the journals. According to Table 3 the majority of the matters belong to managers and experts and a little of them were written by academian that helped NIOC. 
Table 3: Participation of employees   In Knowledge Management 
	POSITION
	Frequency
	Percent

	MANAGER
	155
	48

	EXPERT
	108
	34

	ACADEMIAN
	19
	6

	Total
	282
	88

	Unknown
	41
	12

	TOTAL
	323
	100


The curve of knowledge creation (fig 4) shows that maximum articles have been published in 1973 and 1966. The 1973 year is coinciding with revoking the consortium contract and transfer of oil property to Iran totally.

  The type of petroleum knowledge that have been created, shown in fig 5.  As we see majority of articles belong to refining and then exploration area. This majority is explained by two phenomenon of NIOC history in the studied period. The first is plan of NIOC for extension of its realm, and so deciding to construct further refineries for supplying the demanded fuel of county (Tehran, Shiraz, and Esfahan refineries are a good sign of starting new wave of refining matters). the second related to  long history of  an exploration & drilling company ,whose foundation return to before of nationalization of Iran oil .this company was the first Iranian firm that paid  to exploration and drilling of oil well in center of Iran and after nationalization movement merged in NIOC ,so the rich and long tradition of  oil exploration helped  creation of much more related knowledge. IT knowledge is not respectable, because the information era had not been started at that time. On the other hand participation of managers is high because the meetings and speeches of them were further and most of them were members of board. 

Fig 5:Percentage of petroleum knowledge issues that published
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Table 4 shows the scientific categories and degree of NIOC employees' participation in knowledge creation. Process engineering and politics and economics of energy are the subjects that developed more than others. But it is seen that managers created knowledge that is mainly related to politics and economics of energy, while experts worked at process engineering and laboratory issues and academia interested into exploration subjects.  
Table 4: Articles published based on subjects and position of employees

	SUBJECT
	MANAGER
	EXPERT
	ACADEMIAN
	Total

	CORROSION &METALORGY ENG
	5
	8
	1
	14

	PROCESS ENG
	29
	20
	1
	50

	PETROLEUM RESERVIOR ENG
	9
	12
	3
	24

	LABRATORY&ORGANIC CHEMISTRY
	13
	20
	3
	36

	POLITIC &ECONOMY OF ENERGY
	37
	8
	1
	46

	NON-PERTOLEUM ENRGY  INDUSTRIES
	11
	4
	0
	15

	MANAGEMENT
	5
	1
	1
	7

	TRANSFER&DISTRIBUTION(PIPELINE AND TRUCK)
	13
	2
	0
	15

	EXPLORATION
	13
	19
	6
	38

	DRILLING
	3
	0
	0
	3

	INFORMATION&COMMUNICATION
	3
	1
	0
	4

	LAW
	3
	0
	1
	4

	LUBRICANT
	1
	0
	0
	1

	ACCOUNTING
	1
	2
	1
	4

	PETROLEUM EQUIPMENT
	2
	3
	0
	5

	HSE
	7
	8
	1
	16

	Total
	155
	108
	19
	282


The percentage of specific and detailed knowledge subjects that have been created is in fig 6. Process engineering matters are higher than others, while the percentage of mattes related to lubricants, accounting and petroleum instruments is minimum. This means that these sections have less developed and there have been low knowledge and so due to the most important of financial and instrument manufacturing, it was needed to plan improvement programs and policy. Another area that apparently has not been considered and is most critical in oil industry is (detective and protective) maintenance. 

Fig 6: scientific area of knowledge production 
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A much more result of activities done by this institution in knowledge production and dissemination was international fame for NIOC. A good communication and participation in worldwide extent by members of IPA, and presentation of articles in world oil symposiums series, helped sharing of knowledge in this aspect. This strong international participation in world petroleum congresses was a critical and strategic nod of knowledge management. Table 5 show qualities and quantity of this knowledge sharing (collection and transfer) in global arena that at last was leaded to acceptance of NIOC membership in executive council and central council of this global and technical symposium too.

Table 5: participants and article presented in world petroleum symposium
	Symposium
	Location
	Year
	Accepted articles
	Participants

	Fifth
	New York
	1959
	2
	16

	sixth
	Frankfort
	1963
	3
	54

	seventh
	Mexico
	1967
	3
	44

	eighth
	Moscow
	1971
	3
	200

	ninth
	Tokyo
	1975
	2
	90


(Source: Rovhani, 1977:364)
Holding regional, local, and international petroleum–related subject's conferences (petrochemical, gas, trading, management, extraction and exploration and so on) were another way for sharing and managing of new knowledge that were done by IPA. Furthermore formation of professional committees in IPA helped creation and organizing the knowledge systematically and precisely. in 1975 the numbers of these committees  reached to 17 committees (Nameh,1975:28) and after two committees of referees and  international congresses ,refining committee and publications committee have had maximum  members(47 and 45 members).other important committees were fire extinguishing ,geology ,drilling and production, gas,  environment pollution  and so on. In any session of these committees scientific and operational knowledge were exchanged. 
5. Conclusion

However NIOC established in 1951 in Iran and was faced with a new experiences and newcomers staffs, and however knowledge management has been emerged in recent years, in 1960-70 years, in NIOC established a nice implicit knowledge management system, in a country and an industry whose petroleum industry had been transferred from a foreign part (BP and consortium) to a local and new corporate entity.

Knowledge production went side by side of industry development and however without electronic infrastructures, NIOC could institutionalize a strong scientific and technical network and association by a continual seasonal journal, specific and different committees, and so a technical and commercial faculty. 

However this knowledge management style comparing with today standards  don't have excellent and brilliant quantity and efficiency, but it is a nice experience that a good knowledge structure ,capable and cognitarian managers and staffs ,a good  English language  skills and annual ,occasional professional  meetings  with membership and strong participation of  highest managers  of a company ,could  prepare  a valuable knowledge reservoir that could be in our hand today and future.   
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