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[bookmark: _Toc90718748]Introduction
Following the end of World War II, during the period referred to in the research literature as the “Age of Planning,” the countries of the Middle East and Africa became sought-after sites for development plans and technological, economic, and cultural export.[footnoteRef:2] The State of Israel, formed in the midst of these global processes, invested enormous resources in large-scale infrastructure initiatives that served a variety of national ideologies. Israel was one of the first countries to implement a general water management policy based on a national-scale master plan.[footnoteRef:3] The National Water Carrier, constructed in years 1952–1964, became the country’s largest development project and an infrastructure that defined the space of the national territory.[footnoteRef:4] The present research identifies the project as a “system of flow” and as a techno-political tool for developing and shaping the periphery through the dissemination of settlements, resources, and progress.[footnoteRef:5] My discussion of the project’s systemic formation reflects the power and complexity of the ideology of development. The discussion also lays out the struggles between the planning, management, and development agencies over control of the project and the allocation of resources. [2:  Panayiota Pyla, “Introduction: Development Histories and the Physical Landscape of the Eastern Mediterranean,” in Landscapes of development: The impact of Modernization Discourses on the Physical Environment of the Eastern Mediterranean, ed. Panayiota Pyla (Cambridge Massachusetts: Harvard University Press, 2013), 6-7. ]  [3:  Samer Alatout, “Hydro-Imaginaries and the Construction of the Political Geography of the Jordan River: The Johnston Mission, 1953-56,” in Environmental Imaginaries of the Middle East and North Africa, ed. Diana K. Davis and Edmund Bruke (Athens: Ohio University Press, 2011), 157.]  [4:  בהקשר למרחוב הטריטוריה הלאומית ראה: רחל קלוש ויוברט לו-יון, "הבית הלאומי והבית האישי: תפקיד השיכון הציבורי בעיצוב המרחב," תיאוריה וביקורת 16, (2000): 155.]  [5:  מושג זה מתבסס על: Christine Macy and Sarah Bonnemaison “The Concept of Flow in Regional Planning: Benton Mackaye’s Contribution to the Tennessee Valley Authority,” in Roots, Roads and Landscapes, ed. Mari Hvattum, Jankie Larsen, Brita, Brenna and Beate Elvebakk (Famham Surrey : Ashgate, 2011), 141.] 

In this essay I will discuss the process of the creation of the National Water Carrier as a systematic tool for the spatial development of the periphery. I will examine the “agency” of the Carrier in the process of spatial organization in agrarian settlements, development towns, and industrial-production complexes. My analysis views the Carrier as a “project,” a term that the philosopher and sociologist Bruno Latour defined as a “process of becoming” that precedes the end object, or the “black box.”[footnoteRef:6] Since our subject is infrastructure, this calls for an examination of the variety of agencies, ideas, and standards that influenced the formation of a variety of settlement and production systems in the periphery since the establishment of the state. In this context, the national infrastructure was the embodiment of network interactions and patterns of action among a variety of agencies, including government ministries, water authorities, the Jewish Agency, the Jewish National Fund (JNF), the Histadrut workers’ union, the kibbutzim system and the agricultural sector. Likewise, our discussion will allow us to assess the technological systems and knowhow these agencies integrated into the physical landscape by means of diverse adaptation mechanisms.  [6:  ברונו לאטור, "על תיווך טכני, פילוסופיה, סוציולוגיה וגנאלוגיה" (תרגום מאנגלית: מאיה שמעוני), בצלאל: כתב עת לתרבות חזותית וחומרית 1, (2014): http://journal.bezalel.ac.il/archive/280] 

The National Water Carrier’s process of becoming will be looked at here against the backdrop of the development landscape during the years 1948–1967 in Beit Netofa Valley, Lachish, and the northwestern Negev. As I see it, the chapter of history encompassed by this period is an important one in terms of Israel’s spatial and infrastructural evolution: it begins with the establishment of the planning institutions and the realization of the vision of decentralization and dispersal of the population and resources to the periphery, and ends with a change in perception, as reflected in the expansion of resources for the development of the territories occupied during the Six Day War. The choice of these particular locations is conducive to an analysis of both the wide range of development perceptions related to infrastructure and the periphery, and the agencies and interests that constituted the basis for their formation. In this context, the present essay focuses on two parallel dimensions of the creation of infrastructure in the area: physical delineation of territory in the Beit Netofa Valley, and its function as a latent mechanism of production and expansion in the Lachish region and the northwestern Negev. In other words, I will attempt to claim that the Beit Netofa Valley region was designated to serve as a conduit for the transfer of resources via an advanced, open national infrastructure system. This system brought about a transformation in the natural landscape and the Arab settlement in the region, which was subject to military supervision. These aspects show the diversity of the knowledge arrays that went into the formation of government policy and which became a tool for the development of national space. The National Water Carrier functioned as a dynamic system of circulation and of physical and network expansion, with the northwestern Negev as its target area. Its goal was to create an array of settlements and agricultural production that would expand Israeli industry and consolidate the Jewish presence in the Negev. 
A. [bookmark: _Toc90718749]Research Background: The National Water Carrier Project and the Development of the Periphery in Israel
In the first years following its foundation, the State of Israel focused on creating a society and government capable of absorbing mass immigration while maintaining political, economic, and cultural stability.[footnoteRef:7] For this purpose, the state adopted a “sovereignty” (“mamlachtiut”) ideology that was fundamentally aimed at regulating the interrelationships between three main elements: nation-building, the welfare state, and centralized government. This overarching ideology provided a unifying framework for a mixed society and led to processes of reorganization and nationalization in many fields, among them systems of production, institutions, and organizations.[footnoteRef:8] During this period, the state focused on establishing its scope of control over its allotted territory and formulating its national identity in the physical space.[footnoteRef:9] The state institutions, the Jewish Agency, the JNF, and the Histadrut workers’ union all became agents of developing the population dissemination policy. As I shall show further on in the essay, in the first decade following the state’s creation, this policy was anything but uniform and numerous institutions differed in their conceptions of the national development project and its economic principles. [7:  ברוך קימרלינג, מהגרים, מתיישבים, ילידים: המדינה והחברה בישראל – בין ריבוי תרבויות למלחמות תרבות (תל אביב: עלמא–עם עובד, 2004), 168–169.]  [8:  צבי אפרת, הפרויקט הישראלי: בנייה ואדריכלות 1948-1973 (תל אביב: מוזיאון תל אביב לאומנויות, 2004), 731.]  [9:  קלוש ולו יון, "הבית הלאומי," 155-156.] 

In this study, I will examine how the course of the systematic creation of the National Water Carrier reflects the patterns of action of various agencies on the background of consolidating sovereignty and nation-building processes. In its first decade, the young State of Israel was yet to coalesce as a sovereign and autonomous entity in terms of outlining its planning and development policy, and therefore the various fields of developments were distributed among the various emergent state institutions as well as the Zionist enterprises that had been active in the area since the Yishuv era. In light of the need for the geographical redirection of the population, a need created immediately upon the establishment of the state, the main goal of the state’s national planning enterprise was to disperse the population in accordance with economic, security, and social constraints.[footnoteRef:10] Much of the development plan put forth aimed to disseminate the population in the periphery among an array of agricultural localities, new towns (later called “development towns”), and industry hubs. This strategy was regulated by an assortment of national programs, including the population dispersal plans of the Government Planning Department (IPA), the overall agricultural planning led by the Jewish Agency, and the planning of the national water management system. These programs provided a framework for future initiatives for the absorption of immigration, population, and development of the state. [10:  שלום רייכמן, מירה יהודאי, פרקים בתולדות התכנון הפיזי בישראל: סקר תכנון- פיזי יוזם, 1948-1965, (ירושלים, משרד הפנים, מנהל התכנון והמחלקה לגיאוגרפיה באוניברסיטה העברית, 1984) 3-10.] 

The first national physical master plan in the State of Israel was published by the IPA, then headed by Arieh Sharon, in 1952, and served as a strategic document for the spatial organization of economic, social, national, and security elements. Agriculture, under this plan, was perceived as an economic resource and an important factor in determining the location of urban and industrial settlements, and its advancement required a national water management system.[footnoteRef:11] Up until the mid-1960s, the IPA published numerous population dispersal plans, and in 1954, Sharon’s plan was supplemented by that of Eliezer (Leonid) Brutzkus, head of National Planning, which became the basis for the establishment of the new towns. Brutzkus’s plan was notable for its realistic and more lucid approach in terms of the scope of settlement.[footnoteRef:12] [11:  אריה שרון, תכנון פיזי בישראל (ירושלים: המדפיס הממשלתי, 1952), 5-8, 72.]  [12:  רייכמן, יהודאי, פרקים בתולדות, 86- 83.] 

In parallel with the work of the IPA, the JNF and the Jewish Agency’s Settlement Department formulated an independent set of comprehensive agricultural plans on the national, regional, and local scales. Back in the Yishuv era, these agencies had become the main entities involved in settlement and water planning. It was then that they founded the Mekorot Company and established an array of contacts with water experts and politicians.[footnoteRef:13] As I see it, after the establishment of the state, this network of contacts helped them to establish themselves as significant actors in the development of the periphery. [13:  חברת מקורות הוקמה ב- 1937 ביוזמתו של לוי אשכול ובשותפות הסוכנות היהודית, קק"ל וחברת העובדים של ההסתדרות.] 

The planning of the national water management system, which also included the Negev, began to develop in the early 1940s with the support of the Yishuv’s political center and the involvement of local and American experts. It took place on the background of several critical factors, including the give and take relationship that developed between the political center, on the one hand, and the experts and planners, on the other hand, the need to create new settlement areas, and the conflict between the Jewish Yishuv and the Arab communities in the region.[footnoteRef:14] [14:  דוד שאטנר וגדעון ביגר, "כנגד ארבעה אבות: אהרון אהרונסון, פנחס רוטנברג, שמחה בלאס וג'יימס הייס, האבות האמתיים של רעיון המוביל הארצי." קתדרה לתולדות ארץ ישראל ויישובה 159, 2015, 89-124.] 

In the wake of Israel’s War of Independence, for the first time, the operative conditions were ripe for the establishment of a national water supply system based on the exploitation of water resources in the north and their redistribution to the Negev.[footnoteRef:15] The years 1950–1956 saw the publication of several interim plans for a national water management system. During this time, the Ministry of Agriculture appointed a committee for the planning of the National Water System, a professional body that would examine the general outline of the water infrastructures in Israel from the engineering perspective. The committee relied on the work of local and American experts, including engineers John Cotton and Benjamin Hayes. Concurrently, the Tahal (“Water Planning for Israel”) company was established as an engineering body that would oversee the detailed planning of the infrastructures in question.[footnoteRef:16] One of the principal actors in the planning of the national water management system during this period was the engineer Simcha Blass. Blass had established himself as a prominent water expert back in the Yishuv era, consolidating far-reaching ties with the Mapai leadership and the Jewish Agency. After the foundation of the state, he occupied a number of key positions in the planning of the National Water Carrier.[footnoteRef:17] It was Blass who coined the metaphorical concept of the “Zionist Economic Diameter,” reflecting one of the central engineering and planning principles underlying the National Water Carrier project: the establishment of an engineering infrastructure that would meet the state’s urgent needs while at the same time meeting its budget constraints. This concept, tying together the engineering and economic aspects of the enterprise, also touches on considerations regarding the scope of national development and the distribution of resources across the settlement map.[footnoteRef:18] [15:  אסף זלצר, מקורות, סיפורה של חברת המים הלאומית, 75 השנים הראשונות, (ירושלים, יד יצחק- בן צבי, 2011), 79-82.]  [16:  חברת תה"ל הוקמה ב -1952 כחברה בע"מ, בבעלות משותפת של הממשלה, הסוכנות היהודית וקק"ל. שמחה בלאס, מי מריבה ומעש, (רמת- גן: מסדה, 1973), 235-240 .]  [17:  המהנדס, שמחה בלאס, מילא שורה של תפקידי מפתח בתכנון המוביל הארצי ובהם: יועץ הממשלה לענייני מים, מנכ"ל תה"ל ויושב ראש הועד לתכנון מפעל המים הארצי. ב- 1956 בלאס התפטר מתפקידו בין היתר, לאור הסתייגויותיו מההחלטה להפריד בין התכנון לבין הביצוע של המוביל הארצי. בלאס, מי מריבה, 181-220 .]  [18:  "הקוטר הכלכלי הציוני," הוא ביטוי מטאפורי שמקורו ב-"קוטר הכלכלי של הצינור." מושג זה, מתחום אספקת המים, מתייחס לחיכוך המים בצינור ולמחיר התקנתו. ככל שקוטר הצינור קטן יותר כך עלותו נמוכה יותר, אך חיכוך המים גדל וכך גם האנרגיה הדרושה להזרמתם. לכן הקוטר הכלכלי הציוני מהווה למעשה שיכלול של ההוצאות לרמה השנתית האופטימלית. בלאס, מי מריבה, 121-125.] 

Led by Blass and his team, the master plan for the National Water System was submitted for approval to local and American experts in 1956. It outlined the detailed design principles of the national water infrastructure. The first branch of this system to be inaugurated was the eastern Yarkon-Negev line, whose construction was completed in 1956. The line, which extends from the Rosh HaAyin springs to Al-Faluja (today Plugot, Lachish region) and the northern Negev, was intended to provide extensive irrigation to this area and was given priority in the implementation scheme of the National Water System. Its operation enabled the rapid development of the Lachish region, thus helping to implement the first model for regional settlement in Israel.[footnoteRef:19] During this period, the three urban centers in the northwestern Negev were also established: Nir-Am (Sderot), Muharraqa (Netivot), and Imra (Ofakim). These urban centers were founded following the updated population dissemination plans, which reflected the recent definition of most of the Negev areas as top priority areas for national development.[footnoteRef:20]	Comment by Avital Tsype: Same year?	Comment by Avital Tsype: Is this right? [19:  Eran Feitelson, Assaf Selzer and Ram Almog, “Water History Facets of Landscape Change in Israel/ Palestine 1920-1970: a Question of Scale and Periodization,” Water History 6, no. 3 (2014): 265-288.]  [20:  מערך ההתיישבות הנדון בחיבור זה הוגדר במפת אזורי העדיפות כאזור לפיתוח משולב שכלל התיישבות חקלאית וערי פיתוח. משרד הפנים, אגף התכנון, "מפת אזורי עדיפויות," 20.6.55 (גנזך המדינה: ועדה בין-משרדית לקביעת אזורים שיקבלו מעמד של אזורי פיתוח).] 


B. [bookmark: _Toc90718750]The National Water Carrier: Literature Review
The case study proposed below is based on an analysis of a variety of primary sources, including engineering plans of the National Water System (Ministry of Agriculture, Tahal, and Mekorot), technical specifications, programs, professional leaflets, regional development plans (Jewish Agency and IPA), as well as diverse documents of entities involved in its development. The primary sources also include budgets, price quotes, collection notices, local authority documents, and press clippings related to the national water infrastructure.
In this section of the essay, I will map out the history written about the National Water Carrier in a variety of professional disciplines. The first category of writings I must mention are those produced by the people who were actually involved in planning the National Water System and its establishment. One of the most prominent among these is the book Waters of Enterprise and Contention by the engineer Simcha Blass, which recounts the process the planning of the National Water System and gives details of the water potential, the factors considered in the design, and the political and engineering controversies that arose in the process.[footnoteRef:21] [21:  ראה: שמחה בלאס, מי מריבה ומעש, (רמת- גן: מסדה, 1973). בנוסף, ראה גם את ספרו של אהרון וינר שניהל את תה"ל לאחר התפטרותו של בלאס ב- 1956: Aaron Wiener, The Role Of Water in Development, an Analysis of Principles of Comprehensive Planning (New York: McGraw- Hill, 1972).] 

The secondary sources concerning the National Water Carrier project deal mainly with the course of ideas and actions from the point of view of researchers in the historical, geographical, socio-political, and legal disciplines, as well as from the geopolitical and security aspects of water.
Historical geography: The history of the conception, ideation, and planning of the National Water System is discussed in detail in the research of Gideon Biger and David Shatner. They focus on the project’s founding fathers and claim that the first plan that served as the basis for the overall planning of the National Water and Negev irrigation systems was published by the Mekorot Company and Blass in 1944. This plan was based on the idea of redirecting the sources of the Jordan River toward the Negev and was a pioneering document in terms of its holistic view of needs as a basis for settlement planning.[footnoteRef:22] [22:  התכנית מופיעה בשם: "אוצרות המים בארץ ישראל: סיכויי השקאה ופיתוח הידרו-אלקטרי". שאטנר וביגר, "כנגד ארבעה," 89-124.] 

The research of Eran Feitelson, Assaf Selzer, and Ran Almog examines the development of water exploitation in terms of landscape transfiguration while focusing on land use in a number of areas in Israel-Palestine in 1920–1970. These researchers argue that the Lachish region was the first area in Israel to have undergone massive landscape transfiguration for the purposes of water conveyance on the interregional and national scales. The Yarkon-Negev water lines made it possible to designate this region for intensive farming based on wide-scale irrigation. These infrastructures reflect the power of national institutions and the dominance of the centralizing sovereignty ideology in the state’s first few decades.[footnoteRef:23] [23:  Feitelson, Selzer ,Almog, “Water History,” 265-288.] 

Techno-political history: In his doctoral dissertation, Samer Alatout discusses the techno-political history of water in Israel-Palestine from the mid-1930s to the end of the 1950s. The paper focuses on the connection between hydrological knowledge and Zionist politics as part of the processes of nation-building. In the late 1930s, water underwent a transformation from a local resource to a technoscientific and political issue that was overtly linked to the Zionist nationalist project. During this period, a heterogeneous network of technoscientific knowledge on the subject of natural resources, political administration, settler institutions, experts, and national ideologies was formed. One of the key issues during the process of this network’s coalescence concerned Palestine’s water potential. For the first time, this subject, which was already a weighty factor in the expansion of agricultural land, became one of the dimensions determining the land’s capacity to absorb Jewish immigration. In this context, Alatout points to the crystallization of the abundance paradigm, which was based on Blass’ theoretical assessment of the optimal water potential in the country—about 3,000 million cubic meters per year. Blass and the experts who worked with him supported the state’s control and administrative centralization of water management in parallel with the local and regional institutions that operated during the Yishuv period.[footnoteRef:24] [24:  Samer Alatout,“Imagining Hydrological Boundaries, Constructing the Nation-State: a ‘Fluid’ History of Israel, 1936-1959,” (Ph.D. Dissertation, Cornell University, Science and Technology Studies, 2003), 46-94.] 

Alatout notices a process of redefining the natural landscape toward the end of the 1950s, as expressed in the emergence of the “water scarcity” paradigm, which was perceived as a need and a natural extension of the centralization and codification of the state’s water policy. This view was championed by a number of engineers and experts based on empirical and rational assessments of Israel’s water potential, which they estimated at less than 1,800 million cubic meters per year. According to Alatout, the rational argument of “scarcity” was woven into the political context of immigration and population dispersal and was intended to strengthen the demands for state regulation and centralization in terms of water resource management. These experts, who re-evaluated Israel’s water potential, opposed the local and regional management of water and supported the establishment of a centralized, state-run bureaucratic system and its integration into the public sector.[footnoteRef:25] [25:  בראש קבוצת מהנדסים אלו עמד אהרון וינר, שמונה למנהל הכללי של תה"ל לאחר התפטרותו של בלאס משרות המדינה ב- 1956. Alatout,“Imagining Hydrological,” 147-163.] 

Legal history: In recent years, there has been increased interest in the legal aspects of water systems for the development of settlement during the Mandate years and in the first decade of the state’s existence. David Schorr’s article gives an overview of the history of water legislation in Mandatory Palestine from 1917 to 1948. The Mandate’s policy regarding water resources was based on the principles of Ottoman law and strove to regularize control and monitoring over water usage. Schorr points out that the legal framework regarding water resource management was influenced by Jewish and Arabic settlements in the area.[footnoteRef:26] [26:  David Schorr, “Water Law in British- Ruled Palestine,” Water History 6, no. 3 (2014): 247- 263: https://link.springer.com/article/10.1007/s12685-014-0103-9] 

The National Water System was based on the principle of collecting water and piping it from one territory to another for supply. This fact posed a significant legal challenge to the State of Israel’s control over water sources for settlement development.[footnoteRef:27] Orly Sela’s doctoral dissertation focuses on arrangements that concerned water sources and water property rights until the enactment of the Water Act in 1959. Prior to this legislation, the framework of water property law was based on Ottoman law, which generally recognized private and public property rights (rights of enclosure and use) to surface water and groundwater found in real estate. However, the law did not recognize water property rights separately from real estate property rights.[footnoteRef:28] [27:  אורלי סלע, "ההיסטוריה המשפטית של הקניין על המים בעשור הראשון של המדינה," (חיבור לשם קבלת התואר דוקטור לפילוסופיה, הפקולטה למשפטים, אוניברסיטת בר- אילן, 2013), א-ב.]  [28:  אורלי סלע, "ההיסטוריה המשפטית של הקניין על המים בעשור הראשון של המדינה," (חיבור לשם קבלת התואר דוקטור לפילוסופיה, הפקולטה למשפטים, אוניברסיטת בר- אילן, 2013), א-ב.] 

According to Sela, the central importance of the Israeli Water Act lies in the fact that it subjugated private water property rights to public property rights and state regulation. This subordination was implemented through an administrative mechanism (regulation and licensing of water production, transfer, and allocation) and by means of property laws that determined that “water sources are the property of the public and subject to the control of the state.” Essentially, the law separated water property rights from real estate property rights, thus breaking away from the principle of the Ottoman law. The right to water property was redefined as a right of use that was subject to government licensing under the law. This aspect of the Act established the state’s control over water and land but also effectively separated the authorities dealing with these two properties. It concentrated considerable power in the hands of government water bodies, including the Water Commissioner at the Ministry of Agriculture (an office that replaced the Water Directorate) and the Mekorot Company, which was certified as the national water authority.[footnoteRef:29] [29:  סלע, "ההיסטוריה המשפטית," א-ה.] 

Geopolitical and security aspects: Other studies have examined the geopolitical and security aspects of water management in the region and deal, among other things, with the construction of the National Water Carrier. Following the establishment of the State of Israel, a struggle arose between it and the bordering Arab states around the issue of utilization of the Jordan River springs.[footnoteRef:30] One of the high points of the struggle came about in 1953, as work began to divert water from the Jordan River for the National Water Carrier. According to the original plan, the Carrier’s infrastructure was intended to divert Jordan River water in the demilitarized zone south of the Benot Ya’akov Bridge, from where it would gravitationally flow south. However, work on the diversion canal was halted following a complaint filed by the Syrians to the UN Security Council. At this time, the US was promoting the Jordan Valley Unified Water Plan for the regional and economic development of the region surrounding the Jordan River;[footnoteRef:31] however, the final plan, led by Eric Johnston, was rejected mainly because of disagreements within the Political Committee of the Arab League.[footnoteRef:32] [30:  המדינות הערביות שהיו פעילות במאבק על המים מול ישראל הן: סוריה, לבנון, ירדן ומצרים. בנוסף, בעיני העולם הערבי נהר הירדן עמד גם במרכזה של בעיית הפליטים הפלשתינאים, שלאחר קום המדינה התיישבו ברובם לאורך נהר הירדן. ראה: יורם נמרוד, מי מריבה, המחלוקת על מי הירדן, (תל- אביב, המרכז ללימודים ערביים ואפרו- אסיאניים, גבעת חביבה, 1966) 7-40.]  [31:  The Unified Development of the Water Resources of the Jordan Valley Region (Boston: Chas. T. Main, 1953).]  [32:  אריק ג'ונסטון (Eric Johnston) "שגריר המים," היה שליחו של הנשיא דוויט ד. אייזנהור (Dwight D. Eisenhower) לאזור. התכנית המאוחדת לניצול מי הירדן, נדחתה סופית ב- 1956. ראה נמרוד, מי מריבה, 66.] 

The research literature defines the notion of developing the existing landscape based on an objective assessment of the environment as “environmental imaginaries.” The environmental imaginary is based on societal and material phenomena and establishes a narrative of changing the landscape through the use of knowledge and development. The imaginary and the narrative it creates are dynamic ideas that depend on time, place, and the interests of the dominant political bodies and organizations that construct them. Powerful development enterprises based on scientific knowledge and technological infrastructure grew out of the perceived need to change the environment.[footnoteRef:33] [33:  Diana K Davis and Edmund Bruke, Environmental imaginaries of the Middle East and North Africa, (Athens: Ohio University Press, 2011),1–15.] 

Alatout identifies three environmental imaginaries that developed around the Jordan River after the foundation of the State of Israel and sought to establish a series of narratives of the hydrological, political, and geographical reality in the region. At the basis of the environmental imaginary that shaped the American Unified Plan were naturalization and a regional planning approach that ignored cultural aspects and physical boundaries, and therefore, this plan perceived the technology and potential of nature as key factors in promoting regional depoliticization. The environmental imaginary put forward by the Arab states, which rejected the plan, reflected their national interests, including establishing an economy in which the Jordan River played an important role and which mostly excluded Israel from the regional geography. On the other hand, in the environmental imaginary of the State of Israel, the Jordan was perceived as a key resource in building the nation, and emphasis was placed on technological efficiency and the utilization of natural features of the landscape to direct water to the Negev.[footnoteRef:34] [34:  Samer Alatout, “Hydro-Imaginaries and the Construction of the Political Geography of the Jordan River: The Johnston Mission, 1953-56,” in Environmental imaginaries of the Middle East and North Africa,ed. Diana K, Davis and Edmund Bruke (Athens : Ohio University Press, 2011), 218–243.] 

The conflict over the Jordan River and the establishment of the National Carrier is also a focal point in the discussion of the security aspects of the water issue in the region. Moshe Shemesh discusses the important role that water has played in the Arab states’ struggle against Israel and in the inter-Arab clashes over how to resolve the conflict. In 1959, the Arab states began to discuss various ways of preventing Israel from implementing the National Water Carrier plan. In the first half of the 1960s, they decided on a plan to divert the Jordan River tributaries in response to the operation. Their plan was halted by Israeli military action.[footnoteRef:35] [35:  משה שמש, "המאבק על המים נגד ישראל 1959- 1967 “עיונים בתקומת ישראל 7 , 1997, 103- 105. להרחבה ראה: ארנון סופר, נהרות של אש: המאבק על המים במזרח התיכון (תל- אביב הוצאת הספרים של אוניברסיטת חיפה, 1992).] 


C. [bookmark: _Toc90718751]Definition of Knowledge Fields
The systematic discussion of infrastructures allows us to examine the spatial development of the periphery in a wide context of the interactions between planning networks, national entities, nature, knowledge, and technology. It is the interaction between the various networks and agencies that would eventually be translated into a physical network of infrastructures and settlements. 
The mapping of the terminological and research infrastructure for the present study is based on three main fields of knowledge: a) Science, technology, and society, a theoretical field that will enable us to discuss infrastructure as large-scale technical systems and heterogeneous networks; b) Development and modernization, with an emphasis on the processes of nation-building and its economic, political, and societal aspects; c) Planning, infrastructure, and space, with an emphasis on the diverse processes and agencies that were (and still are) active in the development of the periphery. 
These fields of knowledge are represented in the structure of the present summary essay, as expressed in its three parts: 
Part One: Theoretical Background. This part deals with the scientific, technological, and societal body of knowledge (STS), the theory of regional planning, paradigms for examining infrastructures and spatial planning, and aspects of nation-building and development in the postcolonial era. 
Part Two: Historical Background for the Discussion of the National Water Carrier Project and the Spatial Development of the Periphery. This section channels the abovementioned fields of knowledge into the proposed research framework and discussion of the case studies and is divided into two chapters:
a. Nation-building and development in the first decade of the State of Israel’s existence: mapping the development and population dissemination policies as informed by the diverse planning agencies and the tensions between them.
b. The end sites (the black boxes): background for the examination of infrastructure and settlement arrays in Beit Netofa Valley, Lachish, and the Northwestern Negev.
Part Three: Research Framework. This section presents the study’s research goals, questions, methodology, and estimated contribution.


[bookmark: _Toc90718752]Part One: Theoretical Background
This section will outline the theoretical and terminological infrastructure of the present study based on the different knowledge fields. In the study, I will discuss the evolution and history of regional planning, settlement, and national infrastructures with the help of tools from the theoretical field of science, technology, and society (STS). In this first chapter of the “Theoretical Background” section, I will deal with the dynamics between an assortment of social, economic, and political phenomena, on the one hand, and science and technology, on the other hand. In the second chapter, I will present an overview of modernist planning theories, which became a primary nation-building tool in Israel in the development period. Within the scope of this chapter, I will also map out the theoretical background for a spatial discussion of networks and discuss how they translate into settlement arrays and national infrastructures.
My treatment of the various aspects of the dynamics between phenomena and processes is influenced by the post-structuralist philosophy of Michel Foucault and the metaphysics of Gilles Deleuze and Felix Guattari. Foucault’s discourse revolves around strategies and epistemological affinities characteristic of various periods. One example of this is “Bio-Power,” a term used by Foucault to define the disciplines used by the state for the supervision and regulation of entire populations. These disciplines are based on techniques of controlling populations by using knowledge and planning mechanisms as instruments of power characteristic of modernity.[footnoteRef:36]  [36:  Samer Alatout, Towards a Bio-Territorial Conception of Power: Territory, Population, and Environmental Narratives in Palestine and Israel,” Political Geography 25 (2006): 601-621.] 

The metaphysics of Gilles Deleuze and Felix Guattari criticize rationalist-modernist thought and knowledge based on absolute theory. Instead, they propose rhizomatic thinking as a tool of philosophical observation that takes place on the surface rather than the superior perspective characteristic of modernist thought. Rhizomatic thinking, which is, to a large degree, influenced by empiricism, sees phenomena as ongoing processes of multiplication and becoming, typical of the wide surfaces of experience.[footnoteRef:37] [37:  חיים דעואל- לוסקי, "מחשבת הריזום", רסלינג 8, )2001): 14.] 

Rhizomatic thinking, in turn, had an influence on the sociology of science and the Actor-network theory (ANT) that emerged in the 1990s as a distinct research approach. ANT deals with the relations between the different features and signs that make up different essences and produce the heterogeneous reality we inhabit. The active role attributed to the human and non-human actors in this theory has also influenced the development of diverse disciplines in the field of STS.[footnoteRef:38] [38:  Igancacio Farias, “Introduction: Decentering the Object of Urban Studies,” in Urban Assemblages: How Actor-Network Theory Changes Urban Studies, ed. Igancacio Farias and Thomas Bender (London and New York, Routledge, 2010) 1-25.] 

A. [bookmark: _Toc90718753]Science, Technology, and Society (STS)
Deleuze and Guattari’s metaphysics creates an alternative viewpoint to the ontology of the twentieth century and the rationalist-logical analysis typical of modernity. Their work compares rhizomatic thinking to the genealogical tree-like model to formulate observation tools that can be applied to the study of the relations between language and reality or between unity and multiplicity.[footnoteRef:39] The genealogical model of the tree, which is characteristic of modern thought, seeks to reflect the causality of the world by way of a vertical and hierarchical system. The rhizome, on the other hand, is not based on hierarchical order or a set structure; instead, it is a horizontal system of multiple bifurcations and ramifications. In botany, the rhizome is a rootstalk that connects between multiple flowering stems and allows the plant to move horizontally and flower in an unpredictable pattern. Deleuze and Guattari see this phenomenon as representing the middle ground between the lines of stability that constitute territorialization and the lines of movement and disintegration of orders created in the process of de-territorialization. The dynamic tension between these two systems creates the constant addition and rearrangement of heterogeneous series of connections, an activity called “assemblage.” Assemblage, or to use Deleuze and Guattari’s terminology, “agencement,” is a process of organizing identities, thought patterns, and territories. It takes place in the system of relations external to subject and object and places them in constant dialog with other heterogeneous systems.[footnoteRef:40]  [39:  לוסקי, "מחשבת הריזום", 14.]  [40:  Gilles Deleuze, Felix Guattari, “A Thousand Plateaus”, in: Literary Theory: An Anthology, ed: Julie Rivki, Michael Ryan. (Oxford UK, Blackwell Publishing, 2004), 378-389.] 

In this respect, the philosopher Manuel DeLanda argues that the territorial dimension of assemblage regards both the spatial and the social aspects of territory. In his view, assemblage has two dimensions: In the first (parallel to the Deleuze-Guattari approach), elements are in constant movement between stabilization, increased homogeneity, and sharpening borders, in a process of territorialization, and, on the other hand, destabilization and de-territorialization. The second dimension, formulated by DeLanda, consists of elements moving along the range between the materialistic and the expressive, sometimes combining the two. In other words, this dimension seeks to formalize the relationship between the variety of elements that constitute the social web (including the hierarchical organizations controlling a city or a nation-state) and materialistic elements such as objects or work practices.[footnoteRef:41] [41:  Manuel De- Landa, a New Philosophy of Society, Assemblage Theory and Social Complexity, (London, Continuum, 2006), 11-13.] 

ANT is perceived by many to be the empirical version of rhizomatic thinking, as it focuses on the multiplicity of processes that make up reality. According to this approach, different events do not take place in a higher conceptual framework such as “nature” or “society,” but are instead connected via ever-expanding networks. The rhizome is a metaphor for the organization and activity of the various actors in the various networks, and, accordingly, ANT deals with heterogeneity and the coalescence of different forms of organization in a wide and dynamic array.[footnoteRef:42] [42:  John Law, “Actor-Network Theory and Material Semiotics,” ANT 5.doc, 25 (2007): 8, http://www.heterogeneities.net/publications/Law2007ANTandMaterialSemiotics.pdf] 

1. [bookmark: _Toc90718754]Actor-Network Theory and the Semiotic-Materialistic Context
ANT belongs to the group of semiotic-materialistic tools that deal with social reality as an ongoing effect of the relations between networks. The theory relates to heterogeneous relations and their materialistic manifestations as factors that create and fashion a variety of actors, both subjects and objects. In this context, particular importance is accorded to distinct case studies attesting to the link between society and its materialistic manifestation in objects.[footnoteRef:43] [43:  Law, “Actor-Network,” 2-4.] 

The main principles of the ANT approach include discussion of heterogeneous relations using semiotic tools, the use of distinct case studies, and a focus on network circulation and generalized symmetry. Heterogeneous relations exist both between human and non-human actors such as physical objects, nature, tools, technology, and ideas, which mutually constitute each other. Sociologist Michael Callon named the methodological basis for this radical approach the “Principle of Generalized Symmetry,” and it is this principle that allows us to examine how society and technology are intertwined.[footnoteRef:44] [44:  Law, “Actor-Network”, 5.] 

One of the earliest examples of the application of these principles in distinct case studies is seen in Latour’s discussion of the development of pasteurization in nineteenth-century France. Instead of focusing only on the laboratory of biologist Louis Pasteur, Latour saw the development of pasteurization as an effect of heterogeneous relations. He mapped out how the network components, including farms, technicians, labs, veterinarians, and statisticians, were designed and created and then looked at the network’s generative outcome. According to him, as a response to the anthrax epidemic in cattle, farms were turned into laboratories where vaccines could be created from attenuated bacteria, and thus the epidemic was quelled.[footnoteRef:45] [45:  Law, “Actor-Network”, 6.] 

Latour saw ANT as an alternative method to accepted sociological approaches, which he defined as “sociology of the social,” approaches based primarily on the higher social context in which the various activities take place, unlike ANT, which he argues is a “sociology of associations,” and approach that deals with the wide and dynamic range of heterogeneous networks. One of the main differences between ANT and other sociological approaches is reflected in the discussion of the means by which social production takes place. According to ANT these means are considered mediators or intermediators. Mediators transfer meanings and forces while transforming them and can thus define specific patterns of social production. Intermediators, on the other hand, transfer meanings without transformation and are non-specific.[footnoteRef:46] [46:  Bruno Latour, Reassembling the Social, An Introduction to Actor- network Theory (New York, Oxford University press, 2005), 37-42.] 

Another significant aspect of the theory concerns the variety of agencies that influence an operation and might sometimes even take it over. Decoding the variety of agencies involved in the action makes it possible to understand, for example, how a certain social and spatial organization was put in place, how the action was distributed among the agents, and what forces were exerted on the various elements. The interactions between them depend on the guidance of the agents responsible for planning the move, and in many cases, are hidden from view. In this context the action is displaced and undergoes transformations and translations as it moves between the different elements.[footnoteRef:47] [47:  Latour, Reassembling, 41-58.] 

Latour offers a symmetrical framework for examining the interactions between the various sites that produce network activity. This framework strives to “keep the social flat” and prevent the impossible jump from the local site to the general context or superstructure. In this respect, actor-network theory undermines the precedence and autonomy attributed to spaces in urban research and replaces them with the concept of “sites.” In these tangible sites, the actors shape the dynamics of space and time in a variety of ways, producing different types of relations-based geographies. The sites are not defined by spatial boundaries or scale but by their “conduit of action.”[footnoteRef:48] This metaphorical expression relates to identifying the means of transferring information and defining them as a basis for examining network interactions. These means mediate the standards, practices, and formats distributed between the various actors and sites (see Figure 1).[footnoteRef:49] [48:  Farias, “Introduction,” 6.]  [49:  Latour, Reassembling, 173-191.] 

Another aspect to focus on within this context is local interaction on the site. Local interactions are influenced by the variety of interactions that have taken place in other places at other times and which support the specific local arena through an array of players. This process of delegation of authority, displacement, and translation (between the local site and other sites) becomes apparent in the functioning of the material objects. In this context, Latour adopts concepts from the field of cinema (“script”) or from the field of architecture (“plan”) to explain the ideas used in remote sites. He presents the concrete example of the lecture hall that was designed in the past and continues to function to this day. The lecturer and the students act within an event formulated by an architect in the past, but they are free to change the order of the hall to suit their current mode of learning. The emphasis is on the continuous connections between the ideas of the planners and their plans, on the one hand, and the local interaction at the site, on the other hand. This is a translation of the plans, the materials, the techniques, the interpersonal relations, the standards, and the work practices of a diversity of elements, some of whom have by now exited the arena. The act of translation is a semiotic process whereby characteristics are exchanged between society and the materials. This process, which seeks to create a relationship of equivalence between different factors, inherently also involves a transformative dimension. Translation is characteristic of institutions and corporate bodies that expand and make up the collective or the social fabric. Therefore the objects that merge with the subjects and the institutions themselves contain social and technological codes.[footnoteRef:50]  [50:  Latour, Reassembling, 191-219.] 

With this in mind, Latour points to the potential of looking at infrastructures as socio-technical networks, which make it possible to examine the interactions between the various sites. Infrastructures make it possible to look at the formation of connections before they become facts embodied in the end object. They make it possible to monitor the circulation of standards, practices, and formats distributed among the various agents and to compare and contrast them, which is why, in analyzing infrastructure, one must first focus on the connections that compose them, and only then examine the ways in which renew the repertoire of social connections.[footnoteRef:51] [51:  Latour, Reassembling, 219-247.] 

	[image: ]


[bookmark: _Toc90668722][bookmark: _Toc90668860][bookmark: _Ref515706516][bookmark: _Toc523991571][bookmark: _Toc525819210]Figure 1. Main concepts of actor-network theory (based on an analysis of Bruno Latour’s Reassembling the Social, An Introduction to Actor-network Theory)	Comment by Avital Tsype: Change “caring data” to “carrying data”
One of the most prominent examples of the application of these principles in discrete case studies can be found in the research of the sociologist John Law on the trading network of the Portuguese Empire in the 16th–17th centuries. Law’s essay deals with the establishment of Portuguese imperialism through a network of trade relations and domination in many regions of the world. Law focuses on the range of components translated into the network’s operations, such as ships, trade routes, sailors, navigators, commodities, currents, and winds. The network dictated the shape of each of its components, which stabilized it and allowed it to operate continuously. Law effectively challenges the importance given to Lisbon in this process by focusing on the effects of the heterogeneous connections and the translation actions that connect network components instead. The ships in this equation are defined as “immutable mobiles,” objects that maintain a stable network configuration despite their displacement and replication in space. These objects are a key component in the translation strategy and the information transfer between the networks as a basis for their stability.[footnoteRef:52] [52:  Law, “Actor-Network,” 5-6.] 

2. [bookmark: _Toc90718755]Large Technical Systems and the Techno-political Aspect of Infrastructures
The research on large technical systems is influenced by the science, technology, and society research discipline as well as actor-network theory. Studies in this field analyze the connections between heterogeneous networks and the dynamics of the co-production of scientific knowledge, technology, and society.
Starting in the second half of the nineteenth century, a variety of technical systems were deployed to satisfy the diverse needs of modern industrial societies. The archetypes of these systems involved the development of a variety of complex infrastructures that accelerated processes of control and regulation through technological innovation. Due to their complexity, these systems propagated innovation and led to the growth of industrial and managerial organizations, and due to the massive investments required to maintain them, they were often organized and controlled by political organizations and territorial monopolies. The dimension of governance embodied in these systems is central to our understanding of the emergence of networks and the interactions between political bodies, companies, and economic sectors, on the one hand, and society as a whole, on the other.[footnoteRef:53] [53:  Oliver Coutard, “Introduction: The Evolving Forms of Governance of Large Technical Systems”, in The Governance of Large Technical Systems, ed. Oliver Coutard (London and New York, Routledge, 1999), 1-17. 
  Coutard, “Introduction,” 1-17.] 

Historically, large technical systems combine the common interests of a variety of industries, companies, and national governments, through which they are assimilated into the population.[footnoteRef:54] The authority these systems establish contains power relations embodied in particular forms of production and knowledge. This aspect points to the techno-political dimension of the strategies deployed in planning or using these technological systems as tools for establishing control and population management. [54:  Coutard, “Introduction,” 1-17.] 

The anthropologist Brian Larkin discusses the functioning of infrastructures and sees them as constructed networks that aid in the flow of materials, societies, and ideas and enable their exchange and circulation across space. These aspects are fundamental to how the modern economy and social systems operate. Studies in the field of science and sociology discuss the ways in which infrastructure interweaves components such as water, energy, people, and streets into networks that define modern life.[footnoteRef:55] Technology historian Thomas Hughes studied the development of the New York power grid, designed by engineer Thomas Edison in the late nineteenth century. Due to the multiplicity of agencies implicit in the phenomenon he examines, including relay lines, generators, coal supply, voltage, filaments, laboratory calculations, political forces, techniques, financial tools, and sales people, to name a few, Hughes focuses on the architecture of the system or the way in which its components are subject to its organizational logic and sees it as a complex systemic activity.[footnoteRef:56] [55:  Brian Larkin, The Politics and Poetics of Infrastructure, The Annual Review of Anthropology 42, (2013):328-337, http://hrc.cass.anu.edu.au/sites/default/files/docs/Anthropology_of_Infrastucture.pdf ]  [56:  Thomas P. Hughes, Networks of Power: Electrification in Western Society, 1880- 1930 (Maryland, 1983), 1-18.] 

The systemic perspective is an effective way of analyzing the expansion and dynamics of large technical systems between sites and on different scales. The emphasis here is on the functioning of the technical systems as massive networks of infrastructure that organize daily life. Hughes and other researchers who followed him claim that the typical pattern of infrastructure operation begins with a series of small, independent technologies with broad technological standards. These technologies become infrastructures as soon as one technological system becomes more dominant than the others or when independent systems converge into network activity. The technical system is created in one particular location and grows in response to the ecological, legislative, political, and industrial techniques that exist and are adapted to the areas in which it is implemented. As the system grows into a network infrastructure, however, it moves between areas with different technological standards and conditions. The process of the system’s expansion necessarily involves techniques of adaptation and translation as an integral part of its construction (this translation can be technical, managerial, or economic).[footnoteRef:57] [57:  Larkin, “The Politics,” 330.] 

During the process of systemic expansion, tensions are created that transcend institutional, political, and legislative boundaries. The development of the system involves the densification of heterogeneous networks and the integration of different perceptions. In this context, the operation of large technical systems is influenced by factors that are not necessarily materialistic, such as practices, standards, and professional relationships. Sometimes these modernist practices are projected from above—from the national sphere to the local site and the technical bodies.[footnoteRef:58] [58:  Coutard, “Introduction,” 1-17.] 

In defining the “politics and poetics of infrastructure,” Larkin points out that, eventually, infrastructure becomes autonomous from its technical function and begins to operate simultaneously on other planes. Infrastructure becomes a means for the state to consolidate its sovereignty and shape modern citizenship. These processes are related as much to the engineering and technological characteristics of the infrastructure as they are to the administrative system of regulation and supervision run by the state’s institutions. For this reason, the studies that followed Hughes’s pioneering research relied on ANT and its focus on the act of translation and the connections between heterogeneous networks to examine infrastructure.[footnoteRef:59] [59:  Larkin, “The Politics,”332-333] 

One example of this trend in the literature is evident in the study of the anthropologist Nikhil Anand dealing with the Mumbai water system. The population density in Mumbai has led to a shortage of water, and representatives of the slums have pressured the city’s electorate to provide them with stable water infrastructure. In return for establishing the municipal water infrastructure, the city’s elected representatives received electoral support from the residents of the affected neighborhoods. Anand’s research focuses on the interaction between two systems: the technical system of water supply (pipes, pumps, engineers, and bureaucracy) and the social networks that define the relationship between political actors and residents. When the two are combined, what emerges, according to Anand, is “hydraulic citizenship,” a form of belonging to the city made possible by social and materialistic arguments embodied in the water infrastructure.[footnoteRef:60] [60:  Nikhil Anand. “PRESSURE: The Polytechnics of water supply in Mumbai,” Cultural Anthropology 26, 2011, 64, https://doi.org/10.1111/j.1548-1360.2011.01111] 

3. [bookmark: _Toc90718756]De-scription of Technical Objects
Unlike the systemic approach, the perspective that deals with the de-scription of technical objects focuses on the way in which technology moves from place to place. Sociologist of technology Madeleine Akrich argues that the semiotic relation between technology and society is clarified in the analysis of the process of displacement and adaptation of technical objects. This process involved a chain of mediating actions between the object’s planners, their projected target users, and the actual end-users. In other words, it involves the relations between technical decisions and products, their representations, and the practical use eventually made of the technology. The activity of the planners is expressed in a “script,” or the coded professional language manifested in the technical content of the new object. The technical realization of the planning vision involves the relations between the object and the actors surrounding it. It is based on the designers’ predeterminations in terms of the settings that users need to adopt in using the technology and its operating system. At the same time, technical objects define a framework for actors’ actions and the spaces in which they are implemented. In this framework, the object undergoes a process of “de-scription” from the systemic coding dimension to the interpretive and local dimension of the technology’s installation. This framework elucidates the vital connections between users and the specifications of the technological object in the environment in which it is implemented.[footnoteRef:61]  [61:  Madeleine Akrich, “The De-Scription of Technical Objects,” In: Shaping Technology/ Building society. Studies in sociotechnical change, ed. Bijker W.E, Law J (London: The MIT Press,1999), 205–224.] 

The process of de-scription between the planner, the projected users, and the actual users is enabled by mechanisms of adjustment. According to Akrich, these mechanisms are prominent in the circulation of resources across the network, which involves excluding some players and factors from the system. Mediation is made possible by identifying the mediators that link the technical content of the objects to the user. In this context, Akrish insists on the difference between the project, or technologies in the state of becoming, and the black box. In contrast to the state of becoming, the black box is a stable socio-technical network expressed in objects that are physically and socially assimilated into the local landscape. Therefore, in analyzing these objects, one must trace the technical texts, contracts, and accompanying correspondence or examine how they migrated to other countries historically and culturally distant from the original planning site.[footnoteRef:62] [62:  Akrich, “The De-Scription,” 207- 209.] 

Despite the disconnect between the remote sites, some socio-technical networks manage to maintain a steady system of translation and message transmission. Akrish points out the weakness of rigid technologies in sustaining long-term translation activity. She argues that the more durable relations are associated with objects perceived as “fluid technologies” or replicated bodies whose application is simple and flexible.[footnoteRef:63] These technological objects are what ANT terms “mutable mobile” as they can change their configuration and adapt to different conditions to ensure the system’s continued operation.[footnoteRef:64] [63:  Farias, “Introduction,” 1-25.]  [64:  Law, “Actor-Network”, 143.] 

Once the technological objects are stabilized, they become tools of knowledge that can be exported to categories used in other socio-economic and political networks. The data can move between the various networks and allow control and monitoring of consumption and the economy. Countries promote a variety of infrastructures on the grounds of technical function, but in fact, these infrastructures also serve them on other—political, economic, and social—levels.[footnoteRef:65] Sometimes the designers and manufacturers of the technologies use them to gain access to the actors they wish to subject to the wider logic of the state. The physical expansion of these socio-technical networks is part of a broad effort to organize the space and the various practices in it. Thus, subjects become citizens of the state through translation and network circulation, based on a variety of contracts, accounts, and technical standards. These components can be a powerful tool of regulation, control, and administration realized through the deployment of networks in space.[footnoteRef:66] [65:  Larkin, “The Politics,” 331-337.]  [66:  Akrich, “The De-Scription,” 205–224.] 

The networks discussed in the present study include the connections between political factors, planning and development agencies, economic conceptions, and modernist practices, all socio-technical networks that had their own distinct interests, and translated their activities into the spatial networks of settlement and technological objects.
B. [bookmark: _Toc90718757]Networks, Infrastructures, and Space
The National Water Carrier and the array of settlements in the periphery came into being during the Age of Development that commenced at the close of World War II. This period was characterized, among other things, by the spread of knowledge and modernization approaches and their incorporation into nation-building processes in developing nations. This also created an emergent interdependence between state institutions and a diversity of knowledge systems and experts. The historical circumstances created after World War II were fertile ground for the proliferation of “high modernist ideology” ideology, which was based on scientific rationalism, objectivity, and reductionism. In many instances, high modernist design tended to ignore the complexity of nature, history, and culture in favor of a broad technological ideology of nation-building based on the transformation of man and nature, the redesign of space, and the engineering of human society. These processes shaped geographical borders, settlement patterns, population dispersal, and wide-scale development enterprises.[footnoteRef:67] [67:  Aslihan Demirtas, “Rowing Boats in the Reservoir, Infrastructure as Transplanted Seascape,” in Landscapes of development: The Impact of Modernization Discourses on the Physical Environment of the Eastern Mediterranean, ed. Panayiota Pyla (Cambridge Massachusetts: Harvard University Press, 2013) 17-36.] 

The anthropologist James Scott discusses how modern states consolidated their grip on nature and society through patterns of abstraction as well as rationalist and administrative practices such as the standardization of measurement units, surveys, taxation, legislation, territorial allotment, population registries, urban design, and infrastructure planning. These formed the basis for social engineering and nation-building projects in the Age of Development. The history of development in third world countries in the twentieth century abounds in social engineering projects, agricultural schemes, and new cities—all designed to improve living conditions. Scott, however, points out these projects’ weaknesses, basing his claims on four of their main characteristics:
a) Administrative organization, abstraction, and the transformation of nature and society.
b) High modernist ideology, based on scientific progressivism and the rational design of social order based on what it perceived as natural law. High modernism is typified by an optimistic view of the potential of planning to bring about change. The rational organization of space is perceived in aesthetic terms of geometric order and design models. In many cases, the planners, who relied on state support for the realization of their vision, were technocrats who served in political positions.
c) The imposed power of the state in realizing high modernist plans. This aspect is more pronounced in times of war, oppression, or the struggle for national liberation. In such conditions, political forces and elites enjoy increased power. They deny the past and propose planning that is perceived as revolutionary by the population.
d) The undermining of civil society’s ability to resist programs. Wars, revolutions, and economic crises often weaken civil society, enabling the spread of new ideas. This factor became especially evident in the late colonial period, which was characterized by a propensity toward social engineering.
According to Scott, the combination of these factors is what enabled states to realize wide-scale social engineering. High modernist ideology provided the state with legitimacy for its actions in nation-building. The main reason that this ideology failed despite the backing it received from administrations lies in the schematic type of organization it imposes, an organization that is based on abstraction and ignores the essential characteristics of any existing and functioning social order.[footnoteRef:68] [68:  James C. Scott, Seeing Like a State: How Certain Schemes to Improve the Human Condition Have Failed, (New Haven and London: Yale university press,1998), 2-53. ] 

The first part of the present chapter deals with the evolution of urban and regional planning theories in the first half of the twentieth century. The interfaces that were formed during this period between knowledge arrays and modernist planning theories became, in the Age of Development, a central nation-building tool in many developing countries, including Israel. The second part outlines the theoretical background to my discussion of these modernist spaces, emphasizing the ideologies and the interaction between the networks that realized them in the geographic space. The third part is historical in nature and deals with key aspects concerning the ideologies of development and modernization in the postcolonial era.
1. [bookmark: _Toc90718758]Theories of Urban and Regional Planning in the First Half of the Twentieth Century
In the first half of the twentieth century, planning began to emerge as a distinct discipline influenced by a variety of fields of knowledge, modernization processes, and national perceptions. It became a universal culture that sought to create social, national, and economic orders, with emphases on spatial policy issues, such as regional and national land uses, connections between cities and border settlements, settlement structures, demographics, economics, and ecology.[footnoteRef:69] [69:  Shira Wilkof, “Urban Arcadias: Émigré Experts, Spatial Knowledge, and the Rise of Zionist-Israeli Planning, 1933-1953” (PhD dissertation, University of California, Berkekey), 1-2.] 

The beginning of this period saw the foundation of the “garden city movement” by the urban planner and theoretician Ebenezer Howard. The concept of the garden city, as it developed in the UK and Germany, had a significant influence on planners operating during the first decades of the twentieth century. It migrated to multiple other countries, was combined with other progressive movements in modern architecture, and became seen as a social utopia championing balance between urban and country living, between community and nature. The structure of garden cities was based on dividing territories into different functional zones and cultural centers through the use of parks and strips of agricultural land.[footnoteRef:70] [70:  David Matless, Landscape and Englishness (London: Reaktion Books, 1998), 237.] 

The garden city movement also influenced regional planning in the first half of the twentieth century. Regional planning spread throughout the world after World War II. Among the figures who contributed to its development are historian and philosopher Lewis Mumford and geographer and economist Walter Christaller.[footnoteRef:71] Broadly speaking, the regionalist approach sought to dismantle the “mass society” concentrated in the big cities and to create a balanced array of settlements on the human scale, taking advantage of the particular location. Geographical location was perceived as the natural framework for social cohesion and the gradual integration of various functions. This integration, beginning with local and regional unity, would radiate outward on the unity of the state or even a cluster of states.[footnoteRef:72] Mumford maintained that regionalism is an ongoing process of the interaction between the local and the global on a wide range of topics.[footnoteRef:73] He was a prominent figure in the Regional Planning Association of America (RPAA), a body that criticized capitalist urbanization and supported developing local ecology. The RPAA promoted the idea of the “regional city” as social reform and an alternative to the problems of the industrialized metropolis. In simplistic terms, the idea was based on the creation of a distributed array of satellite cities in the agricultural areas around the main urban center.[footnoteRef:74]  [71:  Wilkof, “Urban Arcadias,” 150- 156]  [72:  ריכמן ויהודאי, פרקים בתולדות, 45-52.]  [73:  Alon Tal, Pollution in a Promised Land, An Environmental History of Israel (Berkeley: University of California Press, 2002), 208.]  [74:  Wilkof, “Urban Arcadias,” 124.] 

In Mumford’s view, rationalist planning emphasized aspects of ecological development, city-village balance, and a culture of wildlife alongside the progressive nature of civilization and technology. He argued that different types of machines are related to types of societies and that the twentieth-century cybernetic transformation is reflected in industrialized technologies based on structures of control.[footnoteRef:75] According to planning historian Shira Wilkof, regionalism, influenced by Mumford's conceptions, became a practical program for driving industrialized society from the early techniques of urban capitalism to a new technical age. In this process, the research and knowledge of natural resources were the basis for the creation of a new society, a society assimilated into its natural regional environment.[footnoteRef:76] [75:  .Larkin, “The politics,”337-339 להרחבה ראה: Lewis Mumford, Technics and Civilization, (London: Routledge and Kegan Paul, 1955), 9-28.]  [76:  Wilkof, “Urban Arcadias,” 116.] 

During the 1930s the RPAA disbanded, and the environmental-conceptual basis formulated by Mumford and other figures began to gradually change. Regionalism became a comprehensive idea that emphasized different knowledge perspectives drawn from the fields of ecology and economics, as well as functionalism and demographic distribution. The historical circumstances created after World War II made it possible to test regionalism in its various configurations. It was implemented in the process of rebuilding European countries and became a key tool in nation-building in many developing countries, including Israel. This period also saw the new objectivity reach its apex and the emergence of urban ideas formulated, inter alia, under the auspices of the Congres Internationaux d'Architecture Moderne (CIAM). CIAM’s design practices have been the target of a wave of criticism from various movements in architecture, including supporters of the environmental approach, led by Mumford. These figures saw CIAM’s design practices as a “mechanistic interpretation of nature.”[footnoteRef:77] [77:  Wilkof, “Urban Arcadias,” 119- 125] 

Modernist planners championed the construction of new towns and establishing a balanced, hierarchical settlement structure. The new towns served multiple national purposes and became tools for restoration, development, population mobilization, and territorial control. The new towns movement initially developed in Japan and the USSR as a way to create housing solutions and a new urban and social order. In the early 1940s, these ideas made their way to Britain and were implemented in the London restoration plans produced by the architect and city planner Patrick Abercrombie. Thus, the model of the new town became a model of rehabilitation and development in the UK and was later implemented in many other countries.[footnoteRef:78] The new towns were designed to absorb the surplus population of the metropolis and create new national infrastructures in the form of balanced physical spaces. The design of the new town was based on a functional division into designated areas and autonomous neighborhood units. These units were meant to promote a social lifestyle and were separated by traffic systems and green spaces. [78:  Wilkof, “Urban Arcadias,” 150- 193.] 

At the end of World War II, planning became a field of rational and social action in various modes of operative research, systemic and economic analysis, and human engineering. In this Age of Development, the rational vision of social and national planning spread throughout the developing countries, and although its signs were already evident in the 1930s in Mandatory Palestine, it was only realized after the declaration of the state in 1948. According to Wilkof, this period was characterized by the specialization of regional and national planning and its affiliation with the political policy of territory and settlement. However, the existing arrays of planning knowledge were subjected to diverse local interpretations and filtered through economic-demographic, functional, and ecological perspectives.[footnoteRef:79] [79:  Wilkof, “Urban Arcadias,” 11.] 

1.1. [bookmark: _Toc90718759]The Concept of Flow
One of the starkest examples of the encounter between regional planning and scientific and engineering knowledge can be seen in the “concept of flow.” Since the Enlightenment, the advancement of democracy and the development of new technologies were intertwined with global ideas of humanism, progress, and modernity. These ideas were expressed, among other things, in the overall “flow” of gradual cultural and economic progress. In the twentieth century, large-scale infrastructure construction projects became a symbol of progress and the exploitation of natural resources and were perceived as systems of flow. These projects, integrated into the modernization processes of many countries, became techno-political tools for dispersing settlement and economic enterprise, establishing control over space, and shaping national identity.[footnoteRef:80] [80:  Macy Bonnemaison “The Concept,” 141.] 

The concept of flow also captured the imagination of a series of American regional planners, among them the forester and planner Benton Mackaye. A prominent member of the RPAA, Mackaye claimed that in light of the development of civilization in the modern era, the flow of population and infrastructure must be directed from the metropolis to the empty but natural-resource-rich rural areas. This approach was based on the progressive social idea of establishing small communities living in harmony with nature. One of the earliest examples of this philosophy can be seen in his proposal for the Appalachian Trail. This plan involved creating a network of walking trails as physical infrastructure for the creation of modest communities based on agriculture and the development of local industry. The idea was developed into a model of regional planning based on establishing infrastructures of flow (walkways, roads, water, and electricity) in the local landscape. In this model, the infrastructures were designed to provide physical networks for the creation of small rural communities to absorb the surplus population of the metropolis. The economic foundation of these communities would be resource exploitation and the development of cooperative agriculture and local industry.[footnoteRef:81] [81:  תפיסותיו של מקיי השפיעו על תרבות התכנון האזורי ועל מתכננים רבים, ובהם גם האדריכל ארתור גליקסון. ראה:
Wilkof, “Urban Arcadias,” 127.] 

These models were also on Mackaye’s mind when he worked for the Tennessee Valley Authority (TVA), a federal development agency. Mackaye’s theme of flow was in line with the Authority’s plans to exploit the Tennessee River to create a regional settlement array. In the 1930s, the TVA began building various hydroelectric projects under the New Deal. In these projects, the hydroelectric infrastructure was used as a means of controlling the natural flow of natural resources, directing them to the development of agricultural localities and creating employment opportunities. The flow was thus directed from the city toward the agricultural hinterland, and the infrastructure served as a series of channels through which urbanization and the economy could expand into these areas.[footnoteRef:82]  [82:  פרויקט משמעותי נוסף היה מוביל המים לקולורדו (Colorado River Aqueduct) . פרויקט זה השפיע על בלאס בתכנון המוביל הארצי. ראה: בלאס, מי מריבה, 129- 137.] 

Huge budgets were allotted to these projects, and they were promoted thanks, in part, to their sheer magnitude and their symbolic dimension in establishing the welfare state as a progressive force in American culture. The development of infrastructures and the utilization of natural resources for the realization of social, political, and economic ideals testified to the power of the state. The ethos surrounding the technological development and scientific knowledge that were instrumental in the transformation of nature became a national calling. It was during this period that technological infrastructures for the exploitation of natural resources became standardized. Through this process, infrastructure became an essential factor in renewal and social and economic reform and was also incorporated into regional planning theories.[footnoteRef:83] [83:  Macy Bonnemaison “The Concept,” 139-151.] 

From the 1940s on, the United States began exporting the knowledge it had gained from these projects to numerous other countries. The TVA became a model for development based on flow systems as a techno-political tool and attracted international attention. It likewise attracted the attention of Israeli planners, engineers, and politicians, chief among them David Ben-Gurion. During this period, TVA engineers became involved in assisting with the design of Israel’s National Water System.[footnoteRef:84] [84:  Jim Crow, “Race, Water, and Forign Policy: The Tennessee Valley Authority’s Global Agenda Meets,” Diplomatic History 28,1 (2004):55- 81.] 

2. [bookmark: _Toc90718760]The Spatial Aspect of Infrastructures and Networks
The objective paradigm of scientific knowledge began to change in the second half of the twentieth century in light of developments in the fields of philosophy, sociology of science, geography, and anthropology. During this period, the interaction between man and nature became a topic of debate as a critique of the purported objectivity of science.[footnoteRef:85] Among other issues, the debate dealt with the subject of social and cultural construction in accordance with varying conceptions of nature, knowledge, and the world at large. Geographer David Demeritt points to two major patterns of the social construction of nature in the social sciences. According to the first pattern, this construction refutes ideas and ideologies about nature. This pattern characterizes positivism and realism, and its essence is the separation between culture and nature, subject and object, and representation and reality. According to the second pattern, on the other hand, social construction is a criticism challenging the philosophical stance leaning toward a dualist view of the different conceptions of nature.[footnoteRef:86] [85:  היסטורית, יחסים אלו נעו בין היבטים של הכלה בתרבויות קדומות (בהם האדם ראה בעצמו כחלק בהיררכיה של המערכת הטבעית), לבין היבטים של הפרדה של האדם מהטבע בתרבות המודרנית. שירלי גלעד- אילסר, "תפיסות על הטבע בנופה של תל אביב: ההיסטוריה הסביבתית והתכנונית של פארק הירקון," (חיבור על מחקר לשם קבלת התואר "דוקטור לפילוסופיה", הטכניון, 2015), 14-20.]  [86:  David Demeritt, “What is The Social Construction of Nature? A Typology and Sympathetic Critique,” Progress in Human Geography 26, Issue 6, (2002): 767-790.] 

The social construction of nature as a philosophical critique is also typical of the sociology of science and actor-network theory. ANT’s approach to the matter focuses on the symmetrical relations and contextual practices that give physical and material expression to what is perceived as nature. In this context, Latour and other researchers argue that society must recognize that it no longer exists in contact with nature but in an environment of “techno-nature,” where the distinctions between the natural and the artificial are not as sharp as they were in the past.[footnoteRef:87] [87:  Antoine Picon, “Constructing landscape by Engineering Water,” ResearchGate 16, January 2015, 262 https://www.researchgate.net/publication/303753545] 

The subject of the interrelationships between society, technology, and nature, including its spatial aspects, has been discussed in a variety of research disciplines. Studies published in recent years point to the importance of infrastructure in implementing a variety of development ideologies as an essential part of modernization and nation-building. Within these processes, the infrastructures have served as tools for the exploitation of natural resources and have become serial objects for mass consumption.[footnoteRef:88] Studies in the field of geography and environmental sciences see the flow and management of water as part of a broad political context and competing conceptions of governance through the use of technology and nature.[footnoteRef:89] Among other things, these studies discuss the ways in which the environmental imaginations of states and political coalitions are realized through projects that create “hydro-social territories.” In this perspective, environmental imaginings and efforts to implement them transcend the technical aspects of infrastructure, and these establish a new configuration for territorial, socio-economic, and symbolic definition. Hydro-social territories involve an array of competing perceptions and networks that include aspects of technology, political administration, and scientific knowledge. These components help expand development by facilitating the flow of goods, products, and resources and fulfill broad economic and political interests. In this process, the political order projected into the local spaces imbues them with capabilities of exploitation and control. Historically, hydro-social territories have been imposed from above by explicit and coercive declaration by government forces and the interests of power groups.[footnoteRef:90] [88:  Pyla, “Introduction,”6-16.]  [89:  Lena Hommes, Rutgerd Boelens, Harro Maat, “Contested Hydro-Social Territories and Disputed Water Governance :Struggles and Competing Claims over the Ilisu Dam Development,” Geoforum 71 (2016): 9-20. in Southeastern Turkey]  [90:  Hommes, Boelens, Maat,” Contested hydro-social,”9-21.] 

2.1. [bookmark: _Toc90718761]Landscape, Development, and Infrastructure
Despite the centrality of modern infrastructures in creating various public landscapes, in the past, they were mostly evaluated based on technical criteria. This perception, which saw infrastructure as an engineered object separate from the landscape, also ignored the social, aesthetic, and ecological aspects essential to their operation.[footnoteRef:91] In the early 1920s, Mumford even criticized modernist architects for their tendency to romanticize technology and infrastructure in the creation of pastoral environments.[footnoteRef:92] [91:  Elizabeth Mossop, “Landscapes of Infrastructure,” in The landscape Urbanism Reader, ed. Charles Waldheim (New York: Princeton Architectural Press, 2006) 171.]  [92:  Lewis Mumford, City Development: Studies in Disintegration and Renewal (New- York: Harcourt Brace, 1945), 1-21. ] 

“Landscape” is an ambiguous term, which has been subject to varying interpretations throughout history. The traditional interpretation touched on aspects of locality, land, and manner of observation or aesthetic experience. The geographer Dennis Cosgrove argues that today, the concept of landscape is used to link a specific place to an overall geographical organization, spatial interaction, or cultural context, and thus it is perceived as a spatial theme.[footnoteRef:93] These perceptions began to develop in the second half of the twentieth century when the discourse around landscape became influenced by various branches of philosophy, cultural geography, and sociology. During this period, numerous approaches emerged that saw the physical landscape as a cultural product. Some of these approaches also focused on the symbolic role of the landscape and its political power in creating class and economic structures. The art historian William Mitchell points to two different conceptions in twentieth-century landscape studies. The first conception, attributed to modernism, tends to read the myriad visual factors in the landscape on the basis of a linear historical narrative, while the second conception, attributed to postmodernism, tends to examine the landscape on a hermeneutic and semiotic basis, as an allegory for ideological and psychological issues. According to Mitchell, landscape is “not… an object to be seen or a text to be read, but… a process by which social and subjective identities are formed,” an instrument with cultural and ideological power and a “medium of exchange” that moves between different places and times.[footnoteRef:94] [93:  Denis Cosgrove, “Landscape and Global Vision,” in Sites Unseen: Landscape and Vision, ed. Dianne Harris, D. Fairchild Ruggles (Pittsburgh, PA: University of Pittsburgh Press, 2007), 106.]  [94:  William J.T Mitchell, Landscape and Power (Chicago: University of Chicago Press, 1994), 1-4.] 

The theoretical discussion of infrastructure as part of the landscape first appeared in the early 1960s thanks to, inter alias, the publication of the influential The Machine in the Garden: Technology and the Pastoral Ideal in America by the cultural historian Leo Marx. Marx claimed that the modern pastoral landscape incorporates the machine alongside a range of other economic and technological factors.[footnoteRef:95] Another instrumental figure among those who defined the concept of the “landscape of infrastructure” was the architect and researcher Gary Strang. This term established the potential of infrastructure to create spatial and functional order as a platform for architectural planning and the consolidation of local identity. In this view, infrastructures establish systems of diverse relations and embody different interests in the landscape.[footnoteRef:96] [95:  Leo Marx, The Machine in the Garden: Technology and the Pastoral Ideal in America, (New- York: Oxford university press,2000), 75-145.]  [96:  Gary Strang, “Infrastructure as Landscape,” Places 10 no.3 (1996): 10.] 

In recent decades, the issue of landscape and infrastructure has attracted the attention of numerous researchers in the fields of architecture and planning.[footnoteRef:97] Landscape architect and theorist James Corner points out the potential of hydrologic systems to set up a range of dynamic processes in the landscape, including controlling the magnitude of development, creating public spaces, and positioning urban textures. Corner proposes that these processes must be analyzed through the synthesis of several key themes, such as agencies and systemic processes, strategies, action techniques, and speculative thinking.[footnoteRef:98] The concept of hydrological infrastructure as a strategy for urban development is also present in the research of landscape architect Elizabeth Mossop, who argues that the research potential of landscapes of infrastructure lies in their inherent combination of functional aspects with ecological processes, as well as social and cultural needs. They, therefore, point to the connection between the topographic and hydrologic structure, on the one hand, and the urban form and physical planning, on the other.[footnoteRef:99] [97:  בעשורים האחרונים החל להתפתח דיון בנוף כמסגרת תיאורטית למחקר גם בתחום האדריכלות. אחת מגישות אלו היא "הנוף כאורבניזם" (Landscape as Urbanism), המהווה תיאוריה כללית המבקשת לאתגר את הבינאריות שבין העיר לנוף ולטבע. ראה: Charls Waldheim, “Introduction: From Figure to Field” in Landscape as Urbanism: a General Theory, ed. Charls Waldheim (New Jersey: Princeton University Press, 2016), 2-11.]  [98:  James Corner, “Terra Fluxus,” in The Landscape Urbanism Reader, edited by Charles Waldheim, (New York: Princeton Architectural Press, 2006) 23-33.]  [99:  Mossop, “Landscapes of Infrastructure,”171-172.] 

In recent years, there has been a broad discussion in the literature on the subject of landscape and infrastructure as part of development ideologies. Several examples of this appear in the book Landscapes of Development: The Impact of Modernization Discourses on the Physical Environment of the Eastern Mediterranean edited by the architecture historian Panayiota Pyla. The book deals with the variety of ways in which development policies and politics affected the physical environment of the Middle East after World War II, an environment that was shaped by particular processes of rehabilitation, decolonization, and nation-building intertwined with development policy. Against the broad background of the Cold War, the Powers exported patterns of culture, knowledge, and technology to Middle Eastern countries. The drive toward development is reflected in the rapid growth of cities, the reconstruction of rural landscapes, and the establishment of a variety of infrastructure projects. Pyla argues that these projects were not only technical and utilitarian products but were inextricably linked to the broad historical circumstances and development ideologies of the time, wherein infrastructures became active agents in the discourse on modernization and nation-building. The impact of these projects on the landscape has reshaped our perceptions of space and society, technology and nature, and the discourse on competing approaches such as economics and social change, localism and globalization, resources and standards, sharing, and social dependence.[footnoteRef:100] [100:  Pyla, “Introduction: Development,” 6-7.] 

2.2. [bookmark: _Toc90718762]Assemblage and Space
Recent years have seen shifts in the research dealing with the history of geographic space, including the influence of actor-network theory and the development of tools for examining infrastructure. One of the developments in this context is evident in the research of “urban assemblages,” a field that borrows the theoretical tools of science, technology, and society. In this context, assemblage theory points to an acute problem in the present state of urban studies, in that it is a field still influenced by structuralist models. These models tend to see the city as a “stable object” and discuss it mainly as a spatial form, an economic-political entity, or a social organization. However, the complexity and dynamics of urban life reveal this view as incompatible with reality. This point is central to understanding the potential of actor-network theory in the development of an alternative ontology to spatial history. ANT provides tools for analyzing the wide range of contexts and practices that take place at sites external to objects and influences their formation.[footnoteRef:101] [101:  Farias, “Introduction: Decentering” 1-25. ] 

At the center of the assemblage theory is the vision of space as a multiplicity of processes of the formation of socio-technical networks and components such as actors, bodies, technologies, objects, and nature. In this view, space is the product of an interaction between a variety of networks that vacillate between the state of stabilization and expansion of relations as a basis for action and the state of destabilization and redeployment. Therefore, the discussion of assemblages deals with the formation of networks and the characterization of the variety of actions and translations that produce space.[footnoteRef:102] [102:  Farias, “Introduction: Decentering” 1-10.] 

To my understanding, the examination of infrastructure allows us to follow the process of becoming of the spatial network by focusing on the systemic circulation between the various agencies. The present discussion combines the network and systemic dimension of infrastructure as well as the pattern of de-scription and adaptation of the script and technology to the space. The systemic dimension is related to the pattern of action of infrastructures as systems of flow that assist in the circulation of the economy, population, and ideas in space and is related to knowledge, political issues, management, and the economic organization of resources. The present study deals, on the one hand, with the conceptual dimension that is expressed in the professional language of the planners in the script or program and, on the other hand, with how the script is made to fit the space, objects, and end-users.
3. [bookmark: _Toc90718763]Development, Modernization, and Nation-building in the Postcolonial Era
In the historical circumstances created following World War II, modernist conceptions and notions of economic development were enthusiastically put into practice in the processes of nation-building in many developing countries. This period was generally characterized by a global policy of disseminating modernist knowledge and practices from the developed world to the developing world, in many areas of which these approaches were in line with government policy. Thus, the processes of the institutionalization of knowledge and professional specialization were also accompanied by a growing interdependence between planners and politicians.[footnoteRef:103] [103:  Wolfgang Sachs, “Introduction” in The Development Dictionary: A Guide to Knowledge as Power ed. Wolfgang Sachs (London: Zed Books, 1992), 1-15.] 

The term “development” originates in the field of biology and describes a process by which the potential inherent in an object or organism comes to fruition. The metaphorical application of the term emerged in the late eighteenth century when the term began to be used to describe a global process of social change. In the twentieth century, the concept of development took on still new meaning as the redesign of the urban environment based on industrial production and a variety of spaces and spatial objects. This period saw the proliferation of development initiatives whose objective was the technological utilization of natural resources to advance political interests and global investments.[footnoteRef:104] [104:  Gustavo Esteva, “Development” in The Development Dictionary: A Guide to Knowledge as Power ed. Wolfgang Sachs (London: Zed Books, 1992), 6-26.] 

The Age of Development began with the decline of European colonialism and on the backdrop of the emerging Cold War between the Eastern and Western blocs. Global development was at the heart of the vision of US President Harry S. Truman, who, in his 1949 inauguration speech, defined the southern hemisphere as “underdeveloped areas” that require “improvement and growth.” This announcement, which became part of Truman’s “Four Point Plan,” effectively gave the northern hemisphere permission to intervene in solving the region’s problems, and they proceeded to do so by replicating their vision of progress. This groundbreaking event marked the beginning of an era in which the development of human society was fundamentally defined on an economic basis.[footnoteRef:105]	Comment by Avital Tsype: The “Fair Deal” pertained to domestic development policy and was announced a few weeks earlier as part of the State of the Union Adress. [105:  Sachs, “Introduction,” 1-6.] 

During this era, economic growth theories were directed toward the creation of a new global order based on development plans. The supreme mission, both of the United States and of the Soviet Union, was to advance developing countries through manufacturing, economic, education, and health programs. Alongside these programs, awareness gradually emerged of the need for balance between the two different aspects of development: economic and social. Thus, to some extent, the development of state institutions and social services came to be perceived as conditions for economic growth. The idea of economic growth created a relationship of dependence on the world market and control over developing countries, as the latter became pawns in the political rivalry between the Powers. Among the key concepts that established economic theories as means to improve societies were “consumption” and “scarcity.” The notion of scarcity, as defined by economists, described a state of consumption exceeding the existing inventory and justified the allocation of economic resources for planning and development.[footnoteRef:106] [106:  Arturo Escobar, “Planning” in The Development Dictionary: A Guide to Knowledge as Power ed. Wolfgang Sachs (London: Zed Books, 1992), 132-146.] 

The belief in economic growth and the ideas of modernization thus became intertwined with the idea of the nation-state in large areas of the developing world. During the colonial period, nationalism began to seep into these areas as a modern idea. Since then, as political science researcher Benedict Anderson points out, nationalism has become a modular tool used to justify a wide range of political and ideological systems.[footnoteRef:107] The idea of the nation-state established itself in developing regions in the postcolonial era. With it came the notion that societies must go through distinct processes of modernization, economic development, and cultural construction in order to conform to the model of the nation-state. These processes were adopted by local elites who gained control over state apparatuses, and through them, they also established the relationship between the nation-state and society.[footnoteRef:108] [107:  בנדיקט אנדרסון, קהילות מדומיינות, הגיגים על מקורות הלאומיות ועל התפשטותה. תרגום מאנגלית: דן דאור (תל- אביב: האוניברסיטה הפתוחה, 1999), 32- 38]  [108:  Ashis Nandy, “State,” in The Development Dictionary: A Guide to Knowledge as Power ed. Wolfgang Sachs (London: Zed Books, 1992), 264-277.] 

The relationship between the state and society was also reflected in the doctrine of national development and security, which was represented in mega-technological modernist projects. As part of the spread of development ideologies, planning practices were incorporated into the political and economic policies of most of the developing world. Rationalist-scientific planning, which began to develop as early as the 1920s in Western countries, positioned itself in developing countries as a tool for the realization of ideals on a national scale. During this period, a widespread paradigm emerged according to which the role of the state is to plan, the role of the economy is to produce, and the role of the workers is to concentrate on raising families and continuous consumption.[footnoteRef:109] [109:  Nandy, “State,” 270- 271.] 


[bookmark: _Toc90718764]Part Two: Historical Background for the Discussion of the National Water Carrier Project and the Spatial Development of the Periphery
The National Water Carrier is a system of flow and a techno-political tool for the dissemination of settlements, population, economic enterprise, and knowledge. In the present study, the National Water Carrier project is identified as one of the forces driving the spatial development of the periphery for the geopolitical construction and fast population of settler society. Its realization in space was influenced by a number of national interests, such as population dispersal and the economic development of the country. Translating these interests into a physical reality was a complex and controversial process, influenced by the systemic dynamics of networks and a variety of powerful agencies. As the historian Fredrik Meiton points out, the realization of the political and economic vision of development depends on the deployment of materialistic and networked tools that significantly affect the end product. A central role in this context is played by the mediation process, which translates the vision expressed as “in ink on paper” into reality. The mediation process involves a complex array of human and non-human agencies and actors. Therefore, in order to understand this process and expose its structural logic, one must examine how knowledge and power, as part of their becoming, become material form.[footnoteRef:110] [110:  Fredrik Meiton, “The Radiance of the Jewish National Home: Technocapitalism, Electrification, and the Making of Modern Palestine,” Comparative Studies in Society and History 57, (2015), 975- 976.”] 

The National Water Carrier is recognized, in the present essay, as an essential tool in the process of mediation between vision and reality. The infrastructure, in terms of the physical objects of which it was composed and the planning that went into them, represented the interests of diverse entities. These became integral in designing the national planning and development networks that would translate an array of decisions and points on a map into spatial reality. In other words, this large technical system was an important component in the nation-building process.
The first chapter in this section is devoted to national interests, networks, and the tensions between the planning and development agencies whose job it was to translate ideas into the geographical space. The second chapter outlines the background for the discussion of end sites as spatial products of network interactions between the various agencies embodied in the national water infrastructure as a system of flow. 
A. [bookmark: _Toc90718765]Nation-building and Development in the First Decade of the State of Israel’s Existence
The policy of population dispersal and economic development were among the main national goals of the Israeli government in its first decades. The first part of this chapter will focus on these policies, which led to the creation of settlement and infrastructure arrays in the periphery and influenced their physical and economic location. The geographer Elisha Efrat claims that “Israel is one of the few countries in the world that has tried to direct the dispersal of its population through a system of national programs.”[footnoteRef:111] [111:  אלישע אפרת, ישראל לקראת שנת 2000, היבטים מרחביים של תכנון ופיתוח (תל- אביב, אחיאסף, 1978), 21] 

Further on in the chapter, I move from the discussion of policy to the mediators themselves. I will first deal with the crystallization of the central agencies that dealt with spatial planning in the country: the initiating physical planning, led by the Government Planning Department, and the central agricultural planning, led by the Jewish Agency and the JNF. The planning and executive branches of the National Water System were pivotal agencies in the overall planning of the state. Therefore, the third part of the chapter focuses on the formation of these agencies, their connection to the political center, and the systemic encoding of the National Water System. The concluding section deals with the interactions between all the planning agencies. I argue that, in the early years of the state, there was considerable tension between the Government Planning Department and the water planning institutions, which operated with the considerable involvement of the Jewish Agency and the JNF.
1. [bookmark: _Toc90718766]Population Dispersal Policy and Paradigms of Economic Development
The dispersal of the population from the center to the periphery was one of the principal issues on the agenda of the leadership of the Jewish Yishuv in Palestine. Until the end of the Mandate period, the issue was promoted mainly by the Jewish Agency, the JNF, and the agricultural and kibbutz sectors. When the state was founded, the first Israeli government’s mission statement officially included the policy of population dispersal. It was perceived as essential, both in light of the territorial changes after the 1948 Israeli-Arab War and in light of the immediate need to absorb large waves of immigration and direct them to strategic geographic sectors.[footnoteRef:112] According to Efrat, the security conditions and the state’s goals in terms of settlement and immigration absorption put physical and demographic issues, such as population dispersal, the establishment of new towns in the periphery, the settlement of the Galilee region, the irrigation of the Negev desert, and the rapid population of Jerusalem at the top of the country’s list of priorities.[footnoteRef:113]  [112:  רייכמן ויהודאי, פרקים בתולדות, 43.]  [113:  אפרת, ישראל לקראת\ שנת 2000,210- 212.] 

Following the establishment of the state, the policy of population dispersal was promoted with increased vigor, including the conception of programs for its implementation in a systematic and planned manner. Most of the national development efforts were aimed at the periphery and, unlike in the Mandate period, were beginning to focus on the urban sector as well as agriculture.[footnoteRef:114] The government body in charge of population dispersal programs was the Government Planning Department, which was established in 1948 under the Ministry of Labor and Construction and was later transferred under the responsibility of the Ministry of the Interior. The Planning Department strived to achieve a balanced distribution of the population throughout the country as a means of reducing the extreme concentration of Jewish settlement on the coastal plain and in the major cities. During the state’s first decade, the Planning Department published four different programs for population dispersal according to demographic, economic, and geographical data. These programs were a deliberate framework designed to facilitate population absorption, settlement, and development and would end up changing the demographic and geographical reality of the State of Israel.[footnoteRef:115] [114:  גלעדי ושוורץ, ישראל בעשור הראשון, 81-82.]  [115:  רייכמן ויהודאי, פרקים בתולדות, 18-31.] 

The process of implementing the population dispersal policy was complex and required targeted government investments. It also depended on the establishment of an organizational and institutional development framework and the creation of infrastructure that would allow resources to flow to the periphery. Thus, the policy was not implemented autonomously but rather via a dynamic and conflict-ridden process, with the involvement of the various government ministries and key development agents such as the Jewish Agency, the JNF, and the Histadrut workers’ union.
The accomplishment of national goals depended on the interdependence that began to emerge in the late 1930s between a variety of knowledge arrays (in areas such as science, economics, technology, architecture, and ecology) and the political leadership of the Yishuv. During this period, expertise became a major issue in the fulfillment of national interests, especially when it came to immigration absorption and the country’s economic development. After the establishment of the state, experts from a variety of fields became involved in translating the nation’s interests into the physical space. These years saw the realization of the progressive vision of scientific knowledge as enabling the transformation of man and nature, the redesign of physical space, and the engineering of human society.[footnoteRef:116] [116:  Demirtas, “Rowing Boats,” 16-36.] 

Economist Arie Krampf called the link between national interests and bodies of knowledge “policy paradigms,” which come together as a result of the intersection of professional, universal, and locally appropriate knowledge.[footnoteRef:117] Economic knowledge and national interests constitute each other, and therefore development projects are inherently related to the economic and political policies that guide them. Contrary to the notion of the Zionist project as a socialist project, Krampf argues that the economy of the Yishuv was fundamentally connected to capital that originated in the free world. Krampf points to three paradigms of affiliation between economic and political bodies of knowledge in Israel during the period of the transition from the Yishuv to the state. Until the mid-1930s, the Yishuv was dominated by the “agrarian paradigm,” which was based on productivization and economic support for agricultural settlement. Then, the mid-1930s saw the emergence of the “rapid development paradigm,” which was implemented from the foundation of the state in 1948 until the first half of the 1960s. Influenced by Keynesian Economics and the New Deal program, this paradigm was based on a development economy aimed at absorbing immigration and providing full employment, in which enormous resources were channeled into labor-intensive manufacturing industries. With the establishment of the state, the Workers’ Society (as a general holding company) and the Histadrut (as a workers’ union) became the government’s main development agents and enjoyed privileges and access to national capital. The government’s willingness to inject capital into these organizations stemmed from the latter’s ownership of powerful enterprises in the various industries, their control over the labor force, and their hierarchical structure. As part of the rapid development paradigm, in the interest of increasing the country’s capacity for economic absorption, the emphasis was gradually shifted from agricultural settlement to urban settlement and industry.[footnoteRef:118] [117:  אריה קראמפף, המקורות הלאומיים של כלכלת השוק, פיתוח כלכלי בתקופת עיצובו של הקפיטליזם הישראלי (ירושלים: מאגנס,2015), 9-17]  [118:  קראמפף, המקורות הלאומיים, 2-71.] 

At the same time, from the late 1950s to the 1960s, the “economic independence paradigm” was gradually taking shape in light of international economic trends that increased pressure on Israel to expose the economy to international competition. The new state bodies (including the Ministry of Finance, the Ministry of Trade and Industry, and the Bank of Israel) promoted an economic strategy that sought to abandon the goal of full employment and placed the encouragement of exports at the top of their list of priorities. These bodies also worked to dissolve the affiliation between the government and the workers’ organizations and encouraged the private sector.[footnoteRef:119] [119:  קראמפף, המקורות הלאומיים, 91-123.] 

2. [bookmark: _Toc90718767]National Planning and State Institutions
The overall physical planning of Jewish settlement became one of the centers of national activity after the establishment of the state. However, during this period, the government did not have a uniform development policy. The planning processes, too, were not monolithic and involved many factors that sometimes reflected conflicting interests.[footnoteRef:120] An analysis of the operations of planning agencies in the 1950s points to tensions between the state and the Jewish Agency, the JNF, and the agricultural sector. [120:  סמדר שרון, "לא מתיישבים אלא מיושבים: דפוסי הגירה, תכנון והתיישבות באזור לכיש באמצע שנות החמישים." (עבודה לקבלת תואר שלישי, החוג לסוציולוגיה ולאנתרופולוגיה, אוניברסיטת תל- אביב2012) 50.] 

During the period of the formation of state institutions, different agencies promoted different perceptions regarding settlement and population dispersal. Dominant among these agencies were the Government Planning Department and the Settlement Department of the Jewish Agency. The division of responsibilities between them developed after a struggle over two main competing positions regarding the structure and staffing of the Planning Department. The first, “centralizing” position was promoted by the Minister of Labor and Construction, Mordechai Bentov, and his staff, whereby they aspired to establish a single professional entity that would coordinate physical planning initiatives. The second position, promoted by Levy Eshkol and Yaakov Reiser, saw the Jewish Agency’s Technical Department as the organizational framework for national planning. The centralizing position came out on top, and the Government Planning Department was established under the auspices of the Ministry of Labor and Construction, held by the Mapam party. Sharon, who was close to Mapai’s political and socialist elite, was appointed head of the Planning Department in part because of his ability to recruit a team of prominent planners. The Planning Department worked mainly on city planning, the preparation of a national master plan for the state, and landscape preservation. It also focused on the geographical orientation of settlement and locating areas for housing development. In contrast, the Jewish Agency’s Settlement Department focused mainly on agricultural and rural planning, together with the JNF and the settlement movements.[footnoteRef:121] [121:  אגף התכנון הממשלתי נוסד עם קום המדינה ומחלקותיו עברו שינויים ארגוניים רבים ונדדו בין משרדי ממשלה שונים- עד שהועברו לאחריות משרד הפנים. ראה: ריכמן ויהודאי, פרקים בתולדות,20- 10.] 

During this period, we likewise see the field of architecture separated from the fields of regional and national planning. While the Government Planning Department handled regional and national planning, the planning, location, and construction of the neighborhoods and housing units themselves were coordinated by the Housing Division of the Ministry of Labor (later the Ministry of Construction and Housing). In the early years of the state, there was considerable cooperation between the Government Planning Department and the Housing Division in promoting the population dispersal policy and development towns.[footnoteRef:122] [122:  Kallus, “State- Constructed,” 156-157] 

2.1. [bookmark: _Toc90718768]Physical Planning Initiatives
The establishment of the Planning Department represents a change in planning approaches and staffing policy since its personnel did not include any members of the Jewish Agency. The change is also reflected in the application of a variety of planning knowledge systems and in the priority given to urban settlement during this period. The Planning Department’s planners were perceived as experts with professional training and influenced the decision-makers to adopt the rationalist planning policy.[footnoteRef:123] [123:  שרון, "לא מתיישבים," 51.] 

By the time the Planning and Building Act went into effect in 1965, the Planning Department had published five plans for population distribution. These were the starting point for most of the state-initiated programs to come and laid the foundation for determining the size of the population, its geographical distribution, and the preparation of various outline plans.[footnoteRef:124] [124:  ריכמן ויהודאי, פרקים בתולדות, 45-52.] 

According to Wilkof, before the enactment of this law, implementation of the programs would depend on the ability of the Planning Department’s planners to influence politicians into adopting their positions. Thus, its legislation points to the fact that the government leadership had, in fact, decided to place their trust in the planning experts.[footnoteRef:125]  [125:  Wilkof, “Urban Arcadias,” 169.] 

The foundational principles that guided the Planning Department’s planning work were formulated in the “Society for Settlement Reform,” which was founded in 1947 by two city planners who pioneered the regionalist approach—Eliezer Brutzkus and Joseph Tischler. The Society was composed of a group of architects, urban planners, economists, water experts, and public activists who sought to establish a comprehensive regionalist approach to national planning. The main principles that guided their work were population dispersal, the dissolution of “mass society,” which was at this point concentrated in the three major cities, and the preservation of landscape assets.[footnoteRef:126] [126:  ריכמן ויהודאי, פרקים בתולדות, 21-32.] 

Members of the Society insisted on the need to balance the geographical division of the country and to distribute the population and resources to the periphery through the establishment of new towns and agricultural settlements. The Planning Department supported population dispersal through the ranking of agricultural and urban centers. According to geographers Shalom Reichman and Mira Yehudai, the guidelines of the Planning Department were heavily informed by the regionalist concept in its broadest sense, which was translated into the plans to disperse the Jewish population to the peripheral areas.[footnoteRef:127] [127:  ריכמן ויהודאי, פרקים בתולדות, 45-52.] 

Wilkof maintains that the Israeli architects and planners working at the Planning Department espoused ideas developed in the international field of planning during the inter-war period and that this much is evident in the master plan formulated by Sharon and the turn toward urbanism after the state’s establishment. Brutzkus and Artur Glikson were among the principal planners to incorporate international ideas into Israel’s national planning. The former was one of the first planners to implement the idea of national planning in a systematic fashion. To his mind, the aim of national planning was to achieve a balanced division of the land into functional areas such as agriculture, industry, housing, and public parkland, based on principles such as economic efficiency, scientific research, demographic data, aesthetic values, and hygiene.[footnoteRef:128] [128:  Wilkof, “Urban Arcadias,” 2-54.] 

In contrast to Brutzkus, Glikson developed an ecological approach to national planning and even implemented some of its philosophies in several new towns, among them Kiryat Gat. Glikson maintained extensive relationships with key figures in the environmental planning movement, including Mumford and Mackaye.[footnoteRef:129] His influence on the Sharon plan can be seen in the situation of settlements, which follows climatic principles and the principles of landscape and agricultural asset preservation.[footnoteRef:130] [129:  Wilkof, “Urban Arcadias,” 20.]  [130:  ריכמן ויהודאי, פרקים בתולדות, 83.] 

In 1952, Sharon and the planning team published the State of Israel’s first comprehensive master plan, entitled “Physical Planning in Israel.” This plan was a strategic document for creating an organization of spatial balances between economic, social, national, and security factors. One of the main measures it proposed was the rational division of the country into twenty-four planning districts, which included a ranking of localities, cities, and industrial centers. The comprehensive planning approach was expressed in the definition of five separate planning branches: agriculture (based on the national water plan); “industry location”; transport network; parks, forestry, and landscape preservation; and new towns. The plan emphasized the idea of population dispersal through the creation of an array of urban centers in the periphery. The economic foundation of these centers would be the range of social, cultural, and industrial services they would provide to the agricultural hinterland without their territory of influence.[footnoteRef:131] [131:  שרון, תכנון פיזי, 5-11, 33-61.] 

The Sharon plan also sketched out the general lines for urban settlement in the Lachish area and the northwestern Negev. This outline included the “Southern City” and the urban-rural centers of Migdal Gad, Al-Faluja, Al-Muharraqa, and Be’er Tuvia. However, the development of these areas was influenced by the organizational changes that took place in the Planning Department in the first half of the 1950s.
In 1954, when the National Outline Plan put together by Brutzkus and his team at the Planning Department was published, the Sharon plan was updated accordingly. This version of the plan included an updated economic forecast based on the dramatic reduction in the volume of immigration, as reflected in the reduction of the demographic targets from the new small urban centers in the periphery. However, the plan was prepared at a time when Glikson was no longer part of the Planning Department but was the Chief Architect of the Housing Department. Therefore, according to Reichman and Yehudai, it features “urban centers that were preferred by Brutzkus,” including Al-Faluja (Lachish), Nir-Am (Sderot), Al-Muharraqa (Netivot), and Imra (Ofakim). These centers were intended to initially house hired labor in the agricultural industries and, at a later stage, after their development, to become industry hubs in the area.[footnoteRef:132] [132:  רייכמן ויהודאי, תולדות אגף התכנון, 83-86.] 

2.2. [bookmark: _Toc90718769]Centralized Agricultural Planning
Alongside its urban development policy, in the first decade of the state, the government was also deeply involved in the development of agricultural settlements. This involvement is reflected in the flow of considerable resources to the agricultural sector and in the promotion of centralized and comprehensive planning of agriculture in the country. Agriculture, which had historical importance in Zionist ideology, was considered one of the main means of increasing local production capacity. As a result, agricultural settlement during this period expanded and achieved great success in increasing the annual growth rate of food production and output.[footnoteRef:133] [133:  בין השנים 1948-1952 הסוכנות היהודית ייסדה כ- 300 ישובים חקלאיים ברחבי המדינה. גלעדי ושוורץ, ישראל בעשור הראשון, 24-25] 

While the state was undergoing rapid institutionalization, a struggle developed between the Government Planning Department, which promoted urban development, and the Jewish Agency, which promoted agricultural development. The Planning Department sought to implement the regionalist concept, which was in line with the professional considerations formulated by the Society for Settlement Reform. The Department’s personnel were perceived as experts operating under a new authority with leanings toward centralization and physical planning initiatives. Contrary to that, the main actors in the Jewish Agency were politicians and senior officials from the Settlement Department. Prominent among them were Levy Eshkol, who was head of the Settlement Department at the time, Ra’anan Weitz, his deputy, and Yaakov Reiser, head of the Technical Department. These actors were among the shapers of the Agency’s planning policy, and they sought to perpetuate the modes of planning administration dominant during the Yishuv era.[footnoteRef:134] [134:  ריכמן ויהודאי, פרקים בתולדות,10.] 

[bookmark: _Toc524609353][bookmark: _Toc524610432][bookmark: _Toc524610516][bookmark: _Toc525808752][bookmark: _Toc525809116]With the establishment of the State of Israel, the Agency’s Settlement Department cooperated with the Ministry of Agriculture and the JNF in the thorough and comprehensive planning of the agricultural settlement. One of the main organizations in the context of which the planning decisions of these bodies were made was the “Joint Center for Agricultural and Settlement Planning.” The decision to establish this body was made when Sharon’s plan was published, with the aim of engaging in the planning of agriculture and settlement at the national scale as well as at the regional levels. The Joint Center published several comprehensive plans for the agricultural settlement of the country. Its main objectives were the regular supply of agricultural produce; protecting farmers’ incomes; optimizing the contribution of agriculture to improving the country’s balance of payments and GDP; and fulfilling national goals such as population dispersal, settlement, and security.[footnoteRef:135]  [135:  בין תוכניות אלו היו: "תכנית יישובה של הארץ" ( 1950(, "תכנית שבע השנים" ) 1952(, תכנית "מן העיר אל הכפר" ) 1952(. ראה: גלעדי ושוורץ, ישראל בעשור הראשון, 25-44] 

The aim of central agricultural planning was to develop Israeli agriculture so that it could produce as much food as possible for the population and reduce dependence on imports and foreign currency to a minimum. During the 1950s, it was decided to move from the mixed farm (common during the Yishuv period) to the specialized farm model. The specialized farm cultivated individual outputs adapted to the physical conditions of the area and was based, among other things, on the model of field-farming focusing on industrial crops such as beets, sugar, and cotton. These outputs, the cultivation of which required modernization and modern irrigation methods, were seen as key to improving domestic production, exports, and the country’s balance of payments.[footnoteRef:136] [136:  גלעדי ושוורץ, ישראל בעשור הראשון," 28.] 

In the late 1950s, due to the rise in the prices of produce and agricultural production, agricultural industries found themselves facing multiple difficulties. Agriculture was also dependent on public budgets, which meant that the Israeli economy had to bear a heavy economic cost to promote its yields. The economic difficulties involved in establishing agricultural enterprise were one of the factors that led to a shift in the Jewish Agency’s settlement policy during this period. Another factor was the lack of any viable solution for housing the multitudes of immigrants whom the Agency’s Absorption Department was directing to the ma’abarot (interim transit camps). Therefore, although the early years of the state were marked by a struggle over the national planning approach, from the mid-1950s, the government ministries and the Jewish Agency’s Absorption Department gradually began to cooperate in dispersing the population. During this period, members of the Government Planning Department enjoyed more favorable conditions due to the increased government control over the Agency when it came to housing settlers and resource distribution. This phenomenon points to the consolidation of the state’s planning mechanism in implementing the population dispersal policy through development towns.[footnoteRef:137] [137:  Wilkof,” Urban Arcadias,” 173-174.] 

3. [bookmark: _Toc90718770]Planning the National Water System
The vision for the design of the National Water System began to take shape on the backdrop of the interrelations between the political center and scientific and engineering knowledge that formed during the country’s foundational years. The collaboration between politicians and experts around the project of state planning was a process of mutual production, during which the experts translated national objectives into technical and scientific language. The experts’ work became an important resource in establishing the new order of the state and in reinforcing the power and hegemony of its institutions.[footnoteRef:138] According to Alatout, two prominent processes of mutual production are evident in the formation of the water management system. The first process is centralization, as reflected in the establishment of state institutions and the emergence of the state as an autonomous player in water management. The second is codification—the production of a code that gave the new state institutions legitimacy in establishing centralized water management.[footnoteRef:139] [138:  ארי בראל, מלך- מהנדס: דוד בן- גוריון, מדע ובינוי אומה. (ירושלים: מכון בן- גוריון לחקר ישראל והציונות, אוניברסיטת בן- גוריון בנגב, 2014),1-25.]  [139:  Alatout,“Imagining Hydrological,” 96-139.] 

This part of the study first discusses the interactions that took place in the 1940s between politicians and experts concerning the planning and management of the Israeli water sector. The processes that took place during the Yishuv era were crucial in the formation of water institutions in the first decade of the state. During this period of institutional becoming, the centralization and state-control of water management began to emerge. At the same time, the institutions and water agencies were busy systematically codifying scientific knowledge and political-economic interests in the national infrastructure.	Comment by Avital Tsype: This seems slightly repetitive
3.1. [bookmark: _Toc90718771]Interrelations Between the Political Center and the Technoscientific Knowledge Array, and the Question of Managing the Israeli Water Sector
Scientific knowledge was essential in grounding the state’s control and establishing institutional, social, and territorial order. It helped shape the national consciousness through development and modernization programs that looked toward the future. These plans were based on the environmental imaginations that had taken root in the Yishuv’s political leadership regarding what was perceived as the “desolate Land of Israel” and the issue of “economic absorption capacity.” According to sociologist Baruch Kimmerling, the term “economic absorption capacity” was coined by the British Mandate authorities in 1939 in an attempt to restrict Jewish immigration to Israel. The Zionist leadership, on the other hand, saw immigration itself as a force that would regularly increase the country’s economic absorption capacity.[footnoteRef:140] Hence, scientific knowledge was meant to overcome the challenge posed by the policy of mass Jewish immigration to the Land of Israel. Scientific knowledge was perceived as a factor that would increase absorption capacity and fulfill the national Zionist objective of settlement.[footnoteRef:141] [140:  קימרלינג, מהגרים, מתיישבים, 95]  [141:  קימרלינג, מהגרים, מתיישבים, 95.] 

The historian Ari Barell argues that the Zionist movement’s connection to technoscientific rationalism as a basis for the transformation of society and nature is evident in the process of building the nation of Israel. Science and technology, which had been shaping the face of Western society since the Enlightenment, were translated into Zionist ideological and practical efforts to shape the idea of the “new Jew” and the physical space of the Land of Israel. The connection between the technoscientific knowledge and the political center in the Yishuv began to emerge in the late 1930s, against the background of political, economic, and ideological factors. Following the Peel Commission’s partition proposal in 1937 and in view of the deteriorating situation of European Jewry, Ben-Gurion began to think about large-scale planning activities that would require significant resources and be based on scientific research. These ideas eventually evolved into the political strategy he presented to the management of the Jewish Agency in 1941, in a document known as “Lines for Zionist Policy.” In this outline, Ben-Gurion pointed to the need for scientific research regarding the issue of absorption capacity and for national planning to be carried out by teams of experts.[footnoteRef:142] [142:  בראל, מלך מהנדס, 49-75.] 

In 1942, Ben-Gurion began to promote the “One Million Plan,” a program that became an important milestone in strengthening the relationship between the political echelon and the professional echelon of scientists and experts. The One Million Plan, designed to encourage the rapid immigration of masses of Jews to Israel, was formulated with the extensive assistance of teams of experts, professionals, and scientists from the “Tichon Committee,” a dedicated professional body established by the Jewish Agency in 1943 to study and plan mass immigration. The immediate cause for the committee's establishment was the rehabilitation measures instituted by the British Commissioner in Israel after the war, measures that directly threatened the activities of the Zionist movement. The Tichon Committee presented a revolutionary concept based on the comprehensive planning of population distribution throughout the country, a plan that relied on the model of an industrial, urban, and agricultural economy and a variety of national infrastructures.[footnoteRef:143]  [143:  בראל, מלך מהנדס, 94 79-.] 

Barell and Krampf view the One Million Plan and the Tichon Committee as fundamental stages in creating the “state order” that in the field of Zionist historiography has been called “mamlachtiuit,” a term that loosely translates as “sovereignty.” In their view, the One Million Plan and the Tichon Committee merged the political activities of the absorption of immigration and settlement with technoscientific actions and helped build a rational-scientific ethos that helped transform the Zionist project from a pioneering phenomenon to a national “sovereign” revolution. In this context, the geo-hydrological knowledge of Palestine began to become a scientific category, which would later help establish a techno-political order.[footnoteRef:144] According to Alatout, the study of the impact of water potential on the country’s absorption capacity marked the transformation of water from a local resource to a political issue related to the Zionist nation-building project. In this view, nation-building is a process of the joint production of networks that include nature, hydrological systems, the Zionist settlement organizations, the British administration, and international development organizations. These networks began to form in the late 1930s when the water potential in Palestine became one of the dimensions that determined the country’s Jewish absorption capacity. During this period, the need also arose for a central plan to transfer water from the north of the country to the Negev, with the aim of creating new settlement areas.[footnoteRef:145] [144:  בראל, מלך מהנדס, 112- 96.]  [145:  Alatout “Imagining Hydrological,” 10-11.] 

Around the time of the establishment of the state, the political-scientific fabric was consolidated and became the infrastructure for the new order of the nascent country. The scientists and planners who were active during the Yishuv period moved on to play key roles in the planning and executive entities of the new state. The cooperation between these experts and the political center is reflected in the establishment of a series of institutions and bodies based on technoscientific knowledge, which was perceived as a tool for shaping the political and social order of the state. During this period, the need arose to reorient the political life of Israeli society from decentralized to centralized government. According to Alatout, there were two major changes in water management during this period. The first was reflected in the centralization established through existing and new institutions, which represented the state’s interests in water management over the years. The second developed in the second half of the 1950s and was expressed in the establishment of a new technoscientific paradigm that replaced the “abundance” approach to water resources with the “scarcity” approach.[footnoteRef:146] [146:  שחקני המפתח, שעסקו בניהול המים בתקופת היישוב, מילאו תפקידים מרכזיים במסגרת תהליכים אלו. בין השחקנים הבולטים שייצגו את הזיקה שבין הפוליטי לטכנו מדעי היו: לוי אשכול, פנחס ספיר, והמהנדסים שמחה בלאס ואהרון וינר. ראה:
  Alatout “Imagining Hydrological,” 142-165.] 

3.2. [bookmark: _Toc90718772]Institutionalization and Centralization of Water Management
During the Yishuv era, there were several bodies involved in water resource development: the Histadrut workers’ union, the World Zionist Organization, the Jewish Agency, private planning cabinets, and the water authorities of the British Mandate. Throughout this period, Jewish settlement was made possible by the extraction of groundwater through local or regional facilities, and water supply was managed by a number of local companies. In the late 1930s, the Mekorot water company was established at the initiative of Levy Eshkol and in partnership with the Histadrut, the Jewish Agency, and the JNF.[footnoteRef:147] After the 1948 Arab-Israeli War, an operative opportunity arose to establish a national system that would utilize the water sources in the north and direct them to the Negev. In this process, institutional apparatuses were developed for the supervision, planning, legislation, and implementation of the National Water System. This system was established amid controversies regarding the formation of water institutions and the various technoscientific conceptions of nature.[footnoteRef:148] [147:  זלצר, מקורות, 139.]  [148:  Alatout “Imagining Hydrological,” 136- 139.] 

From the beginning, the management of the Israeli water sector was linked to agricultural and settlement development. With the establishment of the state, this was reflected in the relegation of water management and development to the Water Department at the Ministry of Agriculture, headed by Blass. This department dealt with all matters related to water, including research, planning, and supervision of the development works and the national water management system. In 1950, the Minister of Agriculture appointed the “National Water System Planning Committee,” headed by Blass, with the participation of a group of consultants, most of whom were experts in one of the branches of water science. The Committee’s main function was to propose an outline for the general technical shape of the National Water System, which would redirect surplus water from the Jordan River and other sources toward irrigation land in the Negev. The Committee was likewise entrusted with formulating an overall plan that would allow for the gradual construction of the National Water System within the existing borders of the state and in accordance with economic constraints.[footnoteRef:149]  [149:  דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955, פברואר 1956 (גנזך המדינה: דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955] 

The year 1952 saw some changes in terms of water management, and the government founded the Development Administration under the direction of Pinchas Sapir to augment its involvement in and supervision over all aspects of the water sector. The Development Administration, which inherited the entire staff of the Water Department from the Ministry of Agriculture, accumulated quite a few responsibilities and became the supreme authority in charge of the entities involved in water planning in Israel. To streamline the planning processes of the National Water System, that year, the government also established the Tahal Company in partnership with the Jewish Agency and the JNF (managed by Blass). Tahal was to handle the detailed planning of the National Water System and the regional systems in accordance with the principles established by the National Water System Planning Committee.[footnoteRef:150] [150:  בנוסף, תה"ל פרסמה ב-1957 תכנית אב נוספת של תשתית המים הארצית שהתבססה על תחזית מעודכנת לעשר שנים.] 

The establishment of the Tahal Company was a major point of contention among the competing points of view regarding the planning of the National Water System and its implementation. Blass argued that the separation of planning and execution would lead to a lack of coordination and redundancies and, therefore, opposed it. He also believed that the concentration of all implementation works in the hands of Mekorot would give it great power compared to the other water companies in the country. In the mid-1950s, Finance Minister Levy Eshkol decided to transfer Tahal’s executive division to Mekorot, and the government-appointed Mekorot to be the sole entity responsible for the continued construction of the National Water System. Thus, Mekorot became a key player in water management and politics, thanks to a variety of factors such as its ties to major Zionist institutions, its control over several water supply areas, and its experienced workforce. Blass called the company’s establishment of control over water the “nationalization of water.” According to him, Mekorot sought to expand its control by creating dependence on the national system instead of encouraging local water drilling.[footnoteRef:151] [151:  בלאס, מי מריבה, 171.] 

The state’s autonomy in managing water began to stabilize once the Water Act had been ratified in the Knesset. This piece of legislation established, for the first time, a system of principles for the management and supervision of water, for the establishment of water systems, their use, and supply. According to Sela, the administrative action of regulating all water sources codified in the Act made the state the de facto body governing the use and allocation of water sources.[footnoteRef:152] The Water Act made it possible to resume work on whole sections of the National Water System that had been frozen due to legal entanglements over the issue of land expropriation. [152:  סלע, "ההיסטוריה המשפטית," ד-ה.] 

The legislation of the Water Act was the beginning of an entire movement to formalize water and physical planning. Reichman and Yehudai claim that members of the Planning Department saw the stipulations of the Water Act as favorable and consistent with the national planning momentum, despite certain limitations they imposed on the powers of district committees.[footnoteRef:153] The law concentrated authority in the hands of governmental water agencies and, I would argue, gave these entities the legitimacy to carry out spatial actions based on technoscientific arguments intertwined with the national interests of the Mapai regime. [153:  רייכמן ויהודאי, תולדות אגף התכנון, 42.] 

3.3. [bookmark: _Toc90718773]Systematic Coding of the National Water System Infrastructure
Influenced by the hydroelectric projects established in the United States, Blass saw the National Carrier as “a river of water whose job it is to develop new territory.”[footnoteRef:154] This model of development was intended to create vast irrigation land that would increase Israel’s agricultural production capacity and provide sustenance to the country’s growing population.[footnoteRef:155] Blass argued for the immediate need to construct the first stage of the National Water System in light of the lagging food production and the urgent imperative to expand irrigation territories.[footnoteRef:156] However, in the second half of the 1950s, the dominance of the agricultural angle in the design of the National Water System began to wane. Among the reasons for this shift were the decline in the estimation of agriculture as an economic basis for settlement, perceptual changes among leading actors in the Jewish Agency (who began to support industry), and the need to find housing solutions for new immigrants.[footnoteRef:157] [154:  בלאס, מי מריבה, 222.]  [155:  שמחה בלאס, תזכיר פתוח מפעלי מים להשקאה ל 5 השנים הבאות 1952-1956, מנהל אגף המים במשרד החקלאות והפיתוח, 16 לדצמבר 1951 (גנזך המדינה: הועדה לתכנון מפעל המים הארצי 1951-1952).]  [156:  בלאס, מי מריבה, 184.]  [157:  בלאס אף מציין כי לוי אשכול ופנחס ספיר ככל הנראה התייאשו מהחקלאות והחלו לתמוך בתעשיית הטקסטיל. מי מריבה, 172] 

The National Water Carrier infrastructure was planned based on and guided by the hierarchical distribution of local water systems and branches, which were combined into systemic activity that embodied governmental and national interests. Blass notes that, in their technical essence, these local branches were notable for their close cooperation with the National Carrier.[footnoteRef:158] The system that grew out of this network interaction spread across space by way of adaptation and translation practices implemented through planning agencies, technological objects, legislation, and regulation by state institutions. Therefore, I argue, forms of belonging to the national infrastructure were made possible by a social and materialistic adaptation to its broad systemic logic. [158:  בלאס, מי מריבה, 224.] 

As mentioned previously, one of the main centers in which the engineering outline of the water infrastructure was formulated was the National Water System Planning Committee, which operated from 1950–1956. The Committee’s deliberations were attended by a variety of actors and entities that influenced infrastructure planning, including representatives of the Ministry of Agriculture’s Water Administration, Tahal planners, Mekorot, local and American experts, representatives of the Ministry of Labor, and representatives of the Jewish Agency and the JNF.[footnoteRef:159] In 1956, the Committee submitted the National Water Carrier plan for review and approval by local and American teams of experts (Fig. 2). The report summarizing the Committee’s action presents the three main components of the infrastructure: [159:  גורמים נוספים ששימשו כמשקיפים בדיוני הועד היו: נציגי הצבא, משרד הפנים והלשכה לייעוץ כלכלי.] 

a) Local systems based on springs and underground well-water from the Yishuv era.
b) The five branches of the National Water systems—larger systems established after 1948 and planned in a way that organically linked them to the main system: the Hula Valley irrigation system, the Kinneret-Beit-She’an system, the Western Galillee-Jezreel Valley system, the Eastern Yarkon-Negev Carrier system, and the Western Yarkon-Negev Carrier system. 
c) The Jordan River-Negev system, intended to supply the national infrastructure for channeling Jordan River water to the Negev and to be the national regulator of water storage and irrigation (in practice, this system was completed up to the Rosh HaAyin station, and from there split into the two Yarkon-Negev lines).[footnoteRef:160] [160:  תכנון המים לישראל, דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955, פברואר 1956 (גנזך המדינה: דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955).] 

This hierarchical division was influenced, among other factors, by the priorities and constraints related to the execution stages. The gradual development of water infrastructure was intended to derive the maximum immediate benefit given the practical constraints (the Zionist economic diameter).[footnoteRef:161] However, major decisions about the shape of the national infrastructure and its implementation procedures were also influenced by dominant actors and organizations such as the Jewish Agency, the JNF, the Tahal, and Mekorot.[footnoteRef:162] [161:  בלאס, מי מריבה, 246 .]  [162:  שמחה בלאס, תזכיר פתוח מפעלי מים להשקאה לשנים 1952-1956, 16 לדצמבר 1951, (גנזך המדינה: לשכת השר, הועדה לתכנון מפעל המים הארצי).] 

The National Water System harnessed most of its regional and national resources to balance the water supply and create extensive irrigation areas, especially in the northern Negev. The role of the National Carrier was to transport water from the sources of the Jordan River to the northern Negev, combining all the water sources in the Sharon and the Jezreel Valley with the Yarkon-Negev infrastructure.[footnoteRef:163] In this context, the National Carrier project played an essential part in the symbolic, strategic, and technical construction of the Negev. The development of the Negev region represented the progressive ability of the state to control nature and exploit its resources. The settlement of the Negev desert became a symbol of the power of the state and a strategic move that contributed to its security.[footnoteRef:164] [163:  שמחה בלאס, תזכיר פתוח מפעלי מים להשקאה לשנים 1952-1956, 16 לדצמבר 1951, (גנזך המדינה: לשכת השר, הועדה לתכנון מפעל המים הארצי)]  [164:  Alatout “Imagining Hydrological,” 96- 139.] 
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[bookmark: _Ref90397895][bookmark: _Toc90668861][bookmark: _Toc90668723][bookmark: _Ref523987072][bookmark: _Toc523991572][bookmark: _Toc525819211][bookmark: _Ref90397883][bookmark: _Ref90460624]Figure 2: (Right) The National Water System Plan, 1956. The plan features the projected outline of the Yarkon-Negev lines splitting off from the Jordan River sources and joining again next to Al-Faluja. 
(גנזך המדינה: דו"ח הועד לתכנון מפעל המים הארצי, 1950-1955)

[bookmark: _Toc90668862]Figure 3: (Left) Schematic of supply and consumption models of the National Carrier, Tahal, 1972. 
(גנזך המדינה: תה"ל כרך ז).
[bookmark: _Hlk518905232]In 1953, when work was completed on the Carrier’s diversion canal, a physical and conceptual change took place in the activity of the National Water System. The Kinneret Lake (Lake Tiberias) became the country’s main water reservoir, and the system shifted from gravitational diversion and redirection of water from the Jordan River to pumping water from the Kinneret Lake. This required a range of technological pump storage solutions in order to overcome the topographical difficulties stemming from the Kinneret Lake’s low altitude (Fig. 3).[footnoteRef:165] In the updated design, the pumping station “Eshed Kinneret” (later called “Sapir Station”) became the main water source of the project. The station directed water from the surface of the Kinneret Lake through the 16 km of the “Jordan Canal.” Due to the difficult topographic conditions, ridges or “decks” were placed along this route, and these directed the water upward at the crossing of the Amud Stream to the Tsalmon Reservoir. From there, the water was pumped and streamed via a pressure pipe through the Eilabun tunnel, which was the first part of the National Carrier to be completed, and from this tunnel, the water traveled about 17 km through an open canal that crossed the Beit Netofa Valley and reached the Eshkol Reservoir, in the western part of the valley. The Eshkol Reservoir was designed to regulate water flow and stream it south using pump pressure all the way to the Rosh HaAyin station. This route, which is about 80 km long, included a system of 108” prefabricated pressure pipes, as well as several tunnels and pumping stations. The function of the central pumping station in Rosh HaAyin was to store the water of the Yarkon springs, integrate it into the national infrastructure, and stream it south via the Yarkon-Negev lines. These lines were the first branches operated by the National Carrier, and they made it possible, for the first time, to supply water for the development of extensive agricultural areas in the northern Negev.[footnoteRef:166]  [165:  הועדה לתכנון מפעל המים הארצי, ישיבה מס' 65 , 23 ליוני 1955 (גנזך המדינה: הוועדה לתכנון המפעל הארצי 1951-1952.]  [166:  Feitelson, Selzer, Almog, “Water History,” 266.] 

I argue that the Yarkon-Negev lines became part of a technological system for mediating the national ideology, which advocated rapid development and the establishment of a broad array of settlement and production. The planning of the system began in the early 1950s, and included an eastern line (completed in 1955) and a western line (completed in 1961). The system also included pumping stations and lakes to regulate the water flow and branched out into other regional infrastructures. The Yarkon-Negev lines were intended to supply the southern and Negev desert areas with an annual amount of water of about 200 million cubic meters.[footnoteRef:167] [167:  תכנון המים לישראל, דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955, פברואר 1956 (גנזך המדינה: דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955)] 

4. [bookmark: _Toc90718775]Tensions and Interactions Among the Planning Agencies
The National Water System was perceived among the physical planners as an engine for the spatial development of the country. Sharon’s master plan saw agriculture as an economic resource and a factor to be considered in situating urban settlements and industry, and the central condition for its development and preservation was a steady and abundant water supply. The water appendix in the plan indicates as much and schematically describes the utilization of all water resources for the extensive irrigation and the development of the Negev.[footnoteRef:168] The National Water System was similarly presented as the driver of national development to both the general public and the planning community. Among other places, the project was reviewed in the professional journal Engineering and Architecture: Journal of the Association of Engineers and Architects in Israel and was even presented in the Israeli pavilions at exhibitions in Brussels in 1958 and Montreal in 1967 (Fig. 4).[footnoteRef:169] [168:  שרון, תכנון פיזי בישראל, 5-8, 72]  [169:  יעקב ינאי, "ביתן ישראל בתערוכה העולמית בבריסל 1958," הנדסה ואדריכלות, עיתון אגודת האינג'ינרים והארכיטקטים בישראל 12, כרך טז (1958): 390- 396. (מרכז אבי ושרה אהרונסון לחקר המורשת הבנויה, הפקולטה לארכיטקטורה ובינוי ערים בטכניון).] 

Nevertheless, an examination of the interactions between the planning of the National Water System and other physical planning activities in the first decade of the country reveals different patterns of action. The agencies in question were driven by players who sometimes held conflicting interests. They also established separate arrays of connections between experts, planners, national institutions, government ministries, and political actors. Therefore, to my understanding, until the end of the 1950s, it is not at all possible to point to overall coordination between the physical planning initiated by the Planning Department and many aspects of the design of the National Water System. 
In the first decade of the state, the division of labor between these planning agencies had not been formalized in the legislation or by government decision. The design of the National Water Slant was initially drafted without an explicit government decision and was approved by members of the National Water System Planning Committee and American experts.[footnoteRef:170] Even the population dispersal plans of the Planning Department did not become legal or statutory until the passing of the Planning and Building Act. In the absence of a legal basis for planning, the statutory power was entrusted to the district committees operating under the “1936 City Building Ordinance.”[footnoteRef:171] [170:  תכנון המים לישראל, דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955, פברואר 1956 (גנזך המדינה: דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955).]  [171:  רייכמן ויהודאי, פרקים בתולדות, 33] 
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[bookmark: _Ref90470144][bookmark: _Toc90668724][bookmark: _Toc90668863]Figure 4: Presentation of the national irrigation program. Pipes on a model with water running through them, symbolizing the fertilization of the wilderness on a background of the Negev landscape. The Israeli Pavilion, Brussels World Expo, 1958 (Engineering and Architecture: Journal of the Association of Engineers and Architects in Israel, 12).
Members of the Government Planning Department aspired to establish their agency’s status as the central body in charge of all aspects of physical planning. Therefore, in the early 1950s, they initiated committees for coordination between the Planning Department and the Jewish Agency, the Water Department of the Ministry of Agriculture, officials from the Ministry of Labor, and representatives of the IDF. These committees focused, among other things, on the Planning Department’s population dispersal plans and various aspects of the geographical location of the urban centers and their establishment. In this context, Sharon raised the need for a top professional forum in which all planning issues could be discussed. One of the urgent problems he pointed out was the issue of coordination between the regional plans and the national plans and between the Planning Department, the Jewish Agency, and the JNF. Among those who opposed the establishment of the forum was Ra’anan Weitz, from the Jewish Agency’s Settlement Department. Weitz insisted that agricultural planning was already consolidated and well promoted within the framework of a joint agricultural committee and that the role of the Planning Department was to take care of urban areas.[footnoteRef:172] [172:  אגף התכנון, פרוטוקול ישיבה, 12 ליולי 1950 (גנזך המדינה: אגף התכנון, ועדות התאום בתכנון הארצי).] 

The tension created between the agencies was a product of competing conceptions of development and the realization of the population dispersal policies. One example of this is evident in Blass’s opposition to the population dispersal proposal made by the Planning Department on October 4, 1949, on the occasion of the 11th meeting of the Committee for Agricultural and Settlement Planning. Alongside senior officials from the Jewish Agency, Tahal, and the Ministry of Agriculture, this discussion was attended by members of the Planning Department: Sharon, Brutzkus, Glikson, and Heinrich Rau. In the course of the meeting, Sharon presented the principles of physical planning initiatives as they applied on three levels—national, regional, and local, and described the comprehensive survey work performed by the Planning Department as well as the existing population distribution as presenting an “unhealthy” picture. He, therefore, pointed to the need to disperse the population toward the periphery by establishing urban and agricultural centers, industry, and transportation. Blass argued in response that the Planning Department’s population dispersal proposal was “unrealistic and will not come into existence” and maintained that population dispersal plans should concentrate on the coastal area between Tel Aviv and Haifa.[footnoteRef:173] [173:  מנהל התכנון בקריה, פרוטוקול מס' 11 מישיבת הועד המשותף לתכנון חקלאי והתיישבותי., 4 לאוקטובר 1949. (גנזך המדינה: פרוטוקולים מישיבות הועד המשותף לתכנון חקלאי והתיישבותי 23.6.49- 19.12.49)] 

Blass’s position reflects criticisms voiced by other elements regarding the Planning Department’s population dispersal plans. Among them were the Ministry of Trade and Industry, the Jewish Agency, and actors from the professional planners’ community. In general, these elements opposed the decentralization of urban development, arguing that it should be concentrated in industrial centers along the coastal strip.[footnoteRef:174] Blass, members of the Jewish Agency, and the JNF, who aspired to continue the pioneering settlement concept, saw agricultural settlement in the Negev as a vital factor in food production and social and economic development and established an array of organizational ties between them to implement the desired policy. First, the Jewish Agency and the JNF cultivated extensive ties with the water planning institutions and with the Ministry of Agriculture, which yielded significant power in the various frameworks within which the National Water System was taking shape.[footnoteRef:175] Second, they established a stable network structure through the key frameworks in which they conducted their joint activities, such as the management of the Jewish Agency’s Settlement Department and the Joint Center for Agricultural and Settlement Planning.  [174:  Wilkof, “Urban Arcadias,” 175-177.]  [175:  בלאס, מי מריבה, 129- 135.] 

While these agencies were being established, the Planning Department acted to regulate and coordinate all the factors that influenced physical planning. Therefore, in the first half of the 1950s, coordination committees were established, and a variety of work arrangements were signed between the Planning Department and the JNF, Tahal, the Jewish Agency, the Housing Division of the Ministry of Labor, and the Ministry of Trade and Industry. These arrangements were intended to ensure that these parties’ actions did not deviate from national and district planning policies. The Planning Department likewise sought to coordinate its moves with the aforementioned actors through the Supreme Planning Council.[footnoteRef:176] [176:  תפקידה של מועצת התכנון העליונה היה לעצב את מדניות התכנון ולשמש כגוף מתאם ארצי. המועצה יועדה, בין היתר, גם לעצב את התכנית הארצית ולקבוע את היחס בין היוזמה המקומית ובין מגמות התכנון הארצי. אגף התכנון שימש כשלוחה מקצועית של המועצה העליונה. רייכמן ויהודאי, פרקים בתולדות, 33] 

The agreement between the Planning Department and Tahal was signed in 1954 and focused on coordinating and approving the plan for the National Carrier in the relevant town building committees. Its main concern was the positioning of the above-ground infrastructure, which required the expropriation of considerable territories for construction and routine maintenance tasks. This aspect of the project created numerous problems in terms of splitting territorial plots and the preservation of landscape assets, and therefore the Planning Department aspired to grant the Mekorot Company rights to the land only in cases where it was strictly necessary and without expropriating it permanently or infringing on the rights of the landowners.[footnoteRef:177] [177:  במסגרת ההסדר סוכם על מספר קווים מנחים לתאום התכנון ובהם: קביעת סטנדרטים להגשת תכניות התשתיות וההפקעות הנדרשות, הקמת מנגנון לאישור התכניות על ידי ועדות בניין הערים המוסמכות וכן תאום עם אגף התכנון ועם הועדה לשמירה על קרקע חקלאית. מכתב ממיכאל יבור, מנהל המחלקה לסקר הנדסי באגף התכנון, אל המנהל הכללי במשרד הפנים בנושא: הפקעת קרקע עבור המוביל הארצי (ירדן-נגב),דצמבר 1958 (גנזך המדינה: מובילי מים, המוביל הארצי 1/61-9/58).] 

The main body in the Planning Department involved in coordinating water infrastructure and physical planning was the Survey and Research Department. This department, managed in its early years by Brutzkus, dealt with the study of the physical, economic, and demographic conditions that underpinned national planning initiatives. The same department also prepared the programs for the various settlement areas and coordinated them with the planning bodies of the Agency and the JNF, as well as the Housing Division. The coordination was ensured by several sub-departments that dealt with landscape, water, agriculture, and infrastructure. The Water Department was the central body that was responsible for preserving agricultural land and landscape assets and for coordinating the various aspects in the planning of the water infrastructure. This department was headed by planner Michael Yavor, who assisted in the preparation of the water appendix in the Physical Planning for Israel program, and later also headed the Survey and Research Department.[footnoteRef:178]	Comment by Avital Tsype: Not sure, couldn’t find the name in English. [178:  שרון, תכנון פיזי בישראל, רשימת השותפים להכנת התכנית.] 

Yet, despite these arrangements, the first decade of the state saw significant disagreements and lack of coordination between bodies in question around issues such as land expropriation and damage to agricultural land, as well as issues concerning the water balance and the capacity of water allocated to settlements in the Negev. In a lecture given by Yavor at the 1959 “Physical Planning in Israel in the First Decade and the Next” symposium, he noted that water planning is one of the prominent factors influencing physical planning. He also pointed out the lack of coordination between the bodies, claiming that “this symposium is a first attempt at public and direct contact between the physical planners and the water planners. Its aim is… to coordinate and find ways of coming up with comprehensive national planning that will address all of our problems.”[footnoteRef:179] [179:  הרצאה של מיכאל יבור, מנהל המחלקה לסקר הנדסי במשרד הפנים: "בעיות משק המים והגנת החופים במסגרת התכנון הארצי," במסגרת סימפוזיון: "התכנון הפיזי בישראל בעשור הראשון ולקראת הבאות" שנערך ב- 23-24.6.59. (גנזך המדינה: אגף התכנון- סימפוזיון על התכנון הפיזי בישראל)] 

Attempts to coordinate the agencies’ operations continued throughout the 1950s. In a meeting held in 1958 between representatives of Mekorot, Tahal, and the Planning Department, yet another set of guidelines for coordination between the parties were agreed upon. Among other things, it was agreed that the expropriation of land for the National Carrier’s infrastructure would be done only in cases where it was unavoidable and that this would require early examination and coordination with the qualified city building committees and the Planning Department. It was likewise determined that city building regulations would also apply to the water infrastructure initiator, that is, Mekorot.[footnoteRef:180] [180:  מכתב ממיכאל יבור, מנהל המחלקה לסקר הנדסי במשרד הפנים, לחברת מקורות, ינואר 1959 (גנזך המדינה: מובילי מים, המוביל הארצי 1/61-9/58)] 

The issue of planning coordination was settled in principle when the government approved the Planning and Building Act. This law established a set of approved national plans and regulated, in principle, their coordination with other planning institutions. Most of the planning agencies found themselves represented within this framework, including the Ministry of Agriculture and the Settlement Department of the Jewish Agency.[footnoteRef:181] [181:  אגף התכנון, ארגון פעולת תכנון אזורי כולל, תזכיר מחלקת ההתיישבות, 1 לאוגוסט 1972 (גנזך המדינה: האגף לתכנון ארצי (ברוצקוס) תכנון ארצי ואזורי1973-1966).] 

B. [bookmark: _Toc90718776]Background for End Sites (Black Boxes)
In this chapter, I will outline the background to the examination of the products of spatial planning in the periphery from the systemic point of view as related to the National Water Carrier infrastructure. Agricultural and urban settlement systems in the periphery are end sites that express the stabilization of network interaction in the physical space. The background to my analysis of the end sites, therefore, focuses both on the process of becoming of the infrastructure and the settlement systems and on the interactions between the planning and development agencies. In other words, this chapter provides the background for a discussion of the interaction between the settlement arrays as stationary objects and the infrastructure as a system of flow that embodies the processes that stabilized them in space.
One such end site includes the villages in the Beit Netofa Valley and the Carrier canal that leads to the Eshkol Reservoir. At this site, the Carrier canal creates a physical and territorial outline. By contrast, the other end sites, which include the settlement systems in Lachish and the northwestern Negev, rely on a largely hidden network of infrastructures, which function as a mechanism of spatial and systemic production and expansion.
The infrastructure of the National Water Carrier in the Beit Netofa Valley is an archetype of socio-technical networks that includes a variety of agencies, including natural conditions, politicians, institutions, knowledge, technology, experts, legislation, implementation, and enforcement. The interaction between these agencies has led to the modernization of the local landscape through rigid infrastructure, the product of an array of engineering, scientific, economic, and political considerations. This infrastructure established the state’s control over resources, space, and population. It brought about a transformation of nature and the landscape and helped create a new spatial and economic organization in the valley. The symbolic dimension of the infrastructure involves the effects of its visibility as a manifestation of progress since, at that time, the area was surrounded by Arab villages (which had not been abandoned during the 1948 war) and was subject to military supervision.
The Yarkon-Negev infrastructure, on the other hand, facilitated the flow of national resources, economic development, and the expansion of settlement systems in the periphery. The systemic discussion surrounding their formation points to a complex network of agencies that were dominant in the design of the space in the first decades of the state. This network array was created against the background of geopolitical and territorial factors and was based on different conceptions of agricultural, industrial, and urban planning and development. My examination of the Lachish region and the development towns in the Negev, therefore, deals with the interaction between the national bodies and the planning institutions involved in translating the population dispersal and development policies into physical infrastructures. Among the institutions that influenced the planning are government bodies and settlement organizations, including the Planning Department of the Ministry of the Interior, the Ministry of Agriculture, the Ministry of Construction, the Jewish Agency, the JNF, and the water planning and implementation entities.
As I see it, an analysis of the formation of water infrastructure makes it possible to examine the interaction between the settlement systems in the Negev and the broad systemic logic of the national infrastructure. Signs of this logic of flow and expansion are evident on both the national scale and the local scale. Thus the systemic translation of national development ranges from regional geopolitics to agricultural settlement systems, industry, and development towns. In the broader sense, this analysis points to processes of nation-building that were promoted through the interaction between infrastructure and settlement systems as physical networks for population dispersal.
1. [bookmark: _Toc90718777]Beit Netofa Valley
The Beit Netofa Valley (Sahl al Battauf) is a tectonic depression enclosed between the Yotvat Mountains in the north, Tur’an in the south, and the Eilabun hills in the east. The valley consists of approximately 17,000 acres of fertile alluvial plane, which over the years had been used by the residents of the surrounding Arab villages for dryland farming.[footnoteRef:182] According to the Muslim method of inheritance, the valley was divided into small plots that allowed for equal distribution of land according to its agricultural value. In the past, Beit Netofa agriculture was based on hard crops, but in the 1960s, following the recommendation of the Ministry of Agriculture, beet and sugar crops were also planted for industrial uses. In the following decade, these crops were discontinued in light of a decline in return that did not cover production expenses.[footnoteRef:183] [182:  קרקעות הבקעה הן בבעלות תושבי הכפרים הערביים השוכנים בשוליה בהם: כפר מנדא, עראבה, בועינה- נגידאת, עילבון, עוזייר, רומאנה. חלק מקרקעות הבקעה שייכות גם לעיר סחנין, לקיבוץ הסוללים ולמושבים צפורי ויודפת]  [183:  על המשמר, החקלאות הערבית מגדלת סלק- סוכר, 18 לאוקטובר, 1961 (עיתונות יהודית היסטורית).] 

The unique geomorphological characteristics of the Beit Netofa Valley gave it great importance in the design of the National Water System. In the first plans for the system, formulated in the 1940s, the valley was seen as the main water reservoir for diverting Jordan River water and directing it into the Negev. These plans reflected a modernist vision of development wherein technoscientific knowledge was the main factor in the “ordering of nature.”[footnoteRef:184] [184:  ההתייחסות למודרניזם הגבוה מתבססת על: Scott, Seeing Like,2-8. ] 

I argue that the development landscape created in the Beit Netofa Valley reflects the centrality of the technical and economic considerations among the political and professional bodies. Scientific rationalism, political backing, and legislation gave water agencies the legitimacy to change nature and the local landscape. Through patterns of adapting the infrastructure to the physical landscape, the said bodies also established a policy of land expropriation. The territorial delineation of infrastructure in the Beit Netofa Valley indicates the emergent dominance of the state in water management and spatial design.
1.1. [bookmark: _Toc90718778]The Beit Netofa Canal, the Eshkol Reservoir, and the Arab Villages
The planning of these infrastructures was mainly based on the decisions made by the National Water System Planning Committee. Among other things, the decisions concerned the optimal exploitation of resources and the reduction of implementation costs. In the early 1950s, research was carried out in a variety of places in the Beit Netofa Valley, and a dam, as well as an experimental lake, were established to test the degree of water seepage. These studies showed that although the clay bottom of the valley is watertight, its walls contain dolomite rocks, which water can penetrate. Due to the seepage problem, the National Water System Planning Committee examined a variety of options for using reservoirs that are smaller in volume, and in light of all this, it was decided to establish an infrastructure that would cross the valley and connect to water reservoirs (cluster reservoir) in the west, at Kfar Manda. The collection volume of the reservoirs was designed to meet the need for continuous flow of water to the Negev, even in the event of a halt in pumping from the Jordan Canal or during the dry seasons. The construction of the reservoirs was completed in 1964 after numerous engineering alternatives had been examined and against the backdrop of a long legal battle with the residents of Kfar Manda. The initial reservoir was intended for the sedimentation of non-soluble substances, while the second reservoir was meant for regulation and storage.
The examination of the engineering design of the National Water Carrier focused on two alternatives that appeared in the reports of the American engineers Cotton and Hayes: a concrete canal or a prefabricated reinforced concrete pipe. The decision on the appropriate design was influenced by technical and economic considerations, including performance, costs, power consumption, capacity, and water loss rate.[footnoteRef:185] However, the transformation of the Kinneret Lake into the central water reservoir led to a fundamental change in the design of the National Water System. There was a difference in altitude of over 350 meters between the Kinneret Lake and Beit Netofa Valley, and this meant that a lot of energy would be required to pump and stream the water. To reduce costs, it was decided to increase the pumping of water from the Kinneret Lake at night, the off-peak hours for electricity consumption.[footnoteRef:186] With the objectives of high water flow capacity and optimal utilization of electricity in mind, it was determined that an open canal would be more economical, and in light of problems with the stability of the valley’s clay soil, it was decided to build a wide canal with a trapezoidal cross-section and a moderate slope. The initial design determined that the canal would be 20 meters wide at the top and about 17 km long.[footnoteRef:187] Thanks to the open canal, a high capacity of water flow could be obtained without the increase in diameter and higher costs that a pressure pipe would have required. These engineering and economic considerations outweighed all the aspects that influenced the impact of the infrastructure on the population and the local landscape. The canal was designed according to the topographic lines but without any reference to the Arab villages in the valley and their lands (Fig. 5). The plan’s implementation necessitated the expropriation of over 500 acres of Arab agricultural land and the relocation of many of the residents of Kfar Manda.[footnoteRef:188] [185:  הועדה לתכנון מפעל המים הארצי, ישיבה 35, 20 לספטמבר 1951 (גנזך המדינה: הוועדה לתכנון המפעל הארצי 1951-1952(]  [186:  בתחילה אף סוכם עם חברת החשמל שתחנת השאיבה שלפני הבקעה תעבוד רק בלילה.]  [187:  בלאס, מי מריבה, 169.]  [188:  יהודה אריאל, כפר מנדא אינו רוצה לטבוע, 17 למאי 1954 (גנזך המדינה: היועץ לענייני ערבים, אדמות עמק בית נטופה 1953-1955).] 

While the Committee deliberated, Tahal and Mekorot’s engineers began preparing for the measurements, adjustments, and planning of the infrastructure. In 1954, the Minister of Agriculture and the Water Administration instructed Tahal to prepare an engineering survey for the collection reservoir that was planned to take up most of the territory of Kfar Manda. Tahal appealed to the Minister of Finance, who issued a permit allowing them to effectively carry out all necessary actions to assess the suitability of the land for the National Water System. The permit also stated that these actions would include an estimation of the value of the land in preparation for the compensation of residents whose land would be expropriated in the future.[footnoteRef:189] The residents of Kfar Manda received notices of eviction from various parts of their agricultural land, which were designated for the construction, and the evicted residents were offered financial compensation—an issue that also provoked considerable controversy among the parties. That same year, Tahal surveyors, accompanied by police and army forces, arrived in the village to measure the houses slated for demolition. A violent confrontation developed between the police and the villagers and many residents were injured and arrested. This confrontation (nicknamed “Yom Uri”) was extensively covered in the local and foreign press and led to sharp criticism from the Maki and Mapam parties.[footnoteRef:190] [189:  הרשאה זו התבססה על פקודת הקרקעות מ 1943 תחת ההגדרה של "רכישה לצרכי ציבור", ועל פקודת סדרי השלטון והמשפט המנדטורית.]  [190:  מוטי שכטר וחסן עזאיזה, "בקעת בית נטופה- קביעת אסטרטגיה ופיתוח כלים לשינוי מגמת פיתוח יחידת נוף חקלאי מסורתי, דו"ח סופי" ( חיפה: המרכז לחקר משאבי טבע וסביבה, אוניברסיטת חיפה, 2004, ( 3-15.] 
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[bookmark: _Ref90541992][bookmark: _Toc90668725][bookmark: _Toc90668864][bookmark: _Ref523988236][bookmark: _Toc523991574][bookmark: _Toc525819214]Figure 5: (Top) Early plan for Beit Netofa Valley (תה"ל, 1955, גנזך המדינה: מובילי מים, המוביל הארצי 9/58-1/6).
[bookmark: _Ref90544923][bookmark: _Toc90668726][bookmark: _Toc90668865]Figure 6: (Bottom) Beit Netofa, drainage canal for the eastern part of the valley, cuts across the canal, excavations and packing of the excavated soil (תה"ל, 1964, ארכיון מקורות, CH_1415_3).
In 1956–1959, construction work stopped completely on many parts of the National Carrier, including the Beit Netofa Valley area.[footnoteRef:191] The delays were due to several factors, including the inspection of the Water System plans by American and local experts, funding difficulties, Tahal’s lengthy preparations for the detailed construction plans, and issues in the Water Act that required further legislation. In order to complete the construction of the Carrier in the Beit Netofa Valley, legislative actions were required to establish the state’s control and management of the water. [191:  זלצר, מקורות, 110-113.] 

The significance of the Water Act in terms of land expropriation is elucidated, among other things, by the certification of Mekorot as the national water authority. This status concentrated a lot of power in the hands of the company as an initiating and executive body with statutory power. By virtue of its authority, at the beginning of the 1960s, Mekorot submitted a request to the Property Administration to expropriate a strip of land 100 meters wide along the entire route of the canal in the Beit Netofa Valley.[footnoteRef:192] At the same time, an order of the Magistrate’s Court in Acre ruled in favor of expropriation. The residents of the Arab villages refused the financial compensation offered to them and protested the decision. Especially vociferous were the residents of Kfar Manda, Arraba, and Sakhnin, who waged a legal battle against the expropriations. The landowners organized as the “Al-Batuf” association in an attempt to secure water for irrigating their lands after the establishment of the infrastructure and their protest was supported by the Maki and Mapam parties, which claimed discrimination against the Arab population. These parties argued that in areas of Jewish settlement, the Carrier passed through open canals only in uninhabited mountainous zones. In one proposal for the Knesset’s agenda, the Mapam party demanded to convert the open canal into a closed pipe despite the difference in costs, claiming that the expropriation of a 100-meter strip of land along the entire valley would severely harm Arab farmers. However, the proposal was removed from the agenda after Agriculture Minister Moshe Dayan argued that it was not possible to lay a pipe in this area for technical reasons. Dayan also mentioned that the open canal was more efficient and that its projected width was necessary for the construction of other elements such as a drainage canal, service access roads, public roads, and levees (Fig. 6).[footnoteRef:193] At the end of a lengthy legal process, the Haifa District Court issued a ruling approving the expropriation of the land, and rejected the residents’ appeals.[footnoteRef:194] In light of the order, and under the auspices of the emergency laws enforced by the military administration, the infrastructure works in the Beit Netofa Valley were completed in 1964 thanks to the concentrated efforts of Mekorot, Solel Boneh, and the National Engineering Company. [192:  מכתב מאת אורי טהון, מנהל מדור נכסים במקורות, למנהל אגף הנכסים בירושלים, 1 לינואר 1961, (גנזך המדינה: מובילי מים, המוביל הארצי)]  [193:  על המשמר, א. תלמי, תוחלף התעלה בעמק בית נטופה בצינור סגור, 18 למאי 1961. (עיתונות יהודית היסטורית).]  [194:  על המשמר, הוחל בעבודות החפירה בעמק בית נטופה: לא אירעו תקריות, 23 לאוגוסט 1962 (עיתונות יהודית היסטורית)] 

2. [bookmark: _Toc90718779]Lachish
The Lachish region was the first regional settlement model applied in Israel and was considered the Jewish Agency’s and the Israeli government’s flagship project in the 1950s. By 1948, several agricultural settlements had already been established in Lachish, but the regional planning of the area came to the foregrond in the years 1954–1956. During this period, experts from various fields (agronomists, architects, economists, engineers, water planners, and social scientists) engaged in the detailed planning of Lachish, and many agricultural settlements were established there, as well as the development town of Kiryat Gat.[footnoteRef:195] The planning of Lachish was the largest regional effort made in Israel up until that point and the first to include a hierarchy of rural settlements and urban centers.[footnoteRef:196] The development of the region during this period was made possible thanks to the stabilization of a network array composed of government ministries, the Jewish Agency, the JNF, the Histadrut, and the water authorities. This array was formed in light of a variety of common interests, including ensuring Israel’s territorial continuity and integrating urban industry into the agricultural settlement system. [195:  שרון, "לא מתיישבים," VI.]  [196:  Feitelson, Selzer ,Almog, “Water History,” 265-288.] 

The importance of the region for establishing territorial continuity is evident from its boundaries and the geopolitical context that accompanied its establishment. To the north, Lachish borders on the central district, to the east—on the Israel-Jordan armistice line, to the west—on the Gaza Strip, and to the south—on the Negev settlements. Until the conquest of the area during the 1948 Arab-Israeli War, there had been Arab villages in the area (the largest of which were Al-Faluja, Iraq al-Manshiyya, Bayt Jibrin, and Al-Dawayima) and three kibbutzim (Negba, Gat, and Gal-On). The narrow strip of land was embroiled in political controversy, and most of it lay outside of the territory allotted to the State of Israel in the UN Partition Plans. In light of this, a policy of settlement and rapid development of the region was formulated at the joint initiative of senior politicians in the government and the Jewish Agency.[footnoteRef:197] [197:  דוד עמירן ואחרים, בעריכת שלום רוקח, לכיש, בין תכנון לביצוע (רחובות: המרכז לחקר התיישבות כפרית ועירונית, 1978), 16-22] 

2.1. [bookmark: _Toc90718780]The Yarkon-Negev Lines, Zohar Lake, and Settlement Arrays
Despite their common national interests, tensions around issues of development and management of water resources between government ministries and the Jewish Agency were evident in the planning of the Lachish region. The urban development of the region, promoted by the Planning Department and the Ministry of Labor, was based from the beginning on the agricultural system championed by the Jewish Agency’s Settlement Department.[footnoteRef:198] An examination of the network structure also shows how the Jewish Agency and the JNF used the water infrastructure to realize their pioneering and territorial approach through independent agricultural settlement. The national water infrastructure was an important resource through which the agencies established their dominance in the spatial design of the region.[footnoteRef:199] I argue that the network configuration forged between these agencies at the establishment of the state affected the priority of the construction of the eastern Yarkon-Negev line and the allocation of much of its water to the agricultural development of the region. Despite the limited water potential and despite the efforts of the Planning Department and other factors, these agencies established in the Lachish region an independent and extensive agricultural production system and consolidated their power in this network array of development, thanks to influence over the allocation of national resources among other things. [198:  היבט זה ניכר בפרוגרמת אגף התכנון בה הוגדר אזור ההשפעה של המרכז העירוני קריית- גת בהתאם להזדקקות היישובים החקלאים לתעשייה ולשירותי תרבות, חינוך ואדמיניסטרציה. אגף התכנון, מחלקת תכנון פרוגרמתי, פרוגרמה לחבל לכיש, בעריכת י. הרמלין ובהשתתפותו של א. ברוצקוס,30 לדצמבר 1954 (גנזך המדינה: לכיש- תכנון 11/1954-5/1958)]  [199:  סוכנויות אלו נהנו מתמיכה של שחקנים פוליטיים מרכזיים וחלקו יחד עם המדינה את הבעלות על תה"ל ועל מקורות. בנוסף, הן היו לגורם פעיל בהחלטות ההנדסיות שנגעו לתשתיות ירקון- נגב] 

Unlike the Government Planning Department, the JNF, Mekorot, and the Settlement Department of the Jewish Agency had been promoting agricultural settlement in the northern Negev since the Mandate period.[footnoteRef:200] In 1952, the Jewish Agency, led by Eshkol, began extensive activities to add new agricultural settlements in an operation known as “From City to Village.” Huge sums were invested in the operation, particularly in infrastructure works designed to expand agriculture and prepare the land and the water systems. However, the operation was forced to terminate in 1954, having failed to achieve its objectives in terms of scope. With its discontinuation, the Agency’s Settlement Department shifted its focus to planning the settlement program in the Lachish region. That same year, Eshkol made an initial proposal for a regional settlement plan in Lachish. Ben-Gurion and senior military officials accepted the proposal, and it became the basis for settling the region.[footnoteRef:201] [200:  יוזמתם המשותפת התממשה ב- 1946 עם הקמת 11 נקודות ההתיישבות הראשונות בנגב . בלאס, מי מריבה, 125-147.]  [201:  שרון, "לא מתיישבים," 47.] 

The Agency’s Settlement Department planned to establish a wide array of agricultural settlements in the Lachish region, based on the model of the mixed farm and the cultivation of industrial crops. These plans consisted of adding twenty-two new agricultural localities to the existing eight in the region. The department’s plans were based on economic programs, geographic and demographic surveys, and transport and water infrastructure. According to the sociologist Smadar Sharon, the initial plans for the region included the location of the settlements, the types of crops they would grow, the required infrastructures, the identity of the settlers, and how they would be housed in the area.
The two main actors promoting the programs were Ra’anan Weitz and Luba Eliav (who headed the Lachish Administration). They aspired to base the agriculture of the immigrant settlements on field-farming, which consisted of growing mainly industrial crops such as cotton and sugar. The model was intended to operate within the framework of regional planning based on cooperation between farmers and industry in a way that would save on transportation costs. Jewish Agency officials believed that these crops (which were being imported up to this period) would advance the economic independence of the region.[footnoteRef:202] [202:  שרון, "לא מתיישבים," 45-90.] 

At the same time, the Settlement Department was also consolidating its power as a key factor in the administrative management of the region’s development. One example of this is evident in its involvement in the inter-ministerial committee set up in 1955, which was intended to examine the urban and industrial outline proposed for the area. The committee, which included representatives of the government and the Settlement Department, submitted its recommendations to Eshkol, the Finance Minister at the time. The committee recommended that the “Lachish division of the Settlement Department” be recognized as an authority for coordinating the planning and erection of the agricultural localities and the urban center. In addition, the committee also pointed out the importance of developing the urban center in accordance with the pace of development of the agricultural localities and the different branches of industry.[footnoteRef:203] [203:  בבחינת הסקיצות הראשוניות למרכז העירוני, הועדה אף הציעה כי לכל יחידת דיור שתבנה יוצמד שטח של כדונם, לשם פיתוח משק עזר וגינה. מכתב מפנחס ספיר ללוי אשכול, שר האוצר, 10 לפברואר 1955 (גנזך המדינה: לכיש- תכנון 11/1954-5/1958)] 

The dominance of the Settlement Department is also evident in the issue of water potential and the allocation of economic resources for the development of the region. These aspects are in line with sociologist Erica Spiegel’s claim that the size of the Lachish planning area and its boundaries were almost exclusively determined by water potential, which was defined by way of administrative decisions.[footnoteRef:204] [204:  Erika Spiegel, Neue Städte in Israel: Städtische und Regionale Planung und Entwicklung. New towns in Israel: Urban and Regional Planning and Development. (Stuttgart : K. Krämer, 1966), 122-123.] 

The significance of the water potential for the development of the area can be gleaned from an analysis of the hydrological survey published in 1954 by the Survey and Research Department of the Planning Division, edited by Yavor. The survey indicates the impossibility of establishing the projected Lachish settlements on local water wells and shows their dependence on the Yarkon-Negev lines. According to the survey’s conclusions, the new agricultural settlements in the region would require an allocation of about a third of the water in the eastern Yarkon-Negev line, which would create a shortage of water supply to more southern Negev localities in the future since the amount of water they require far exceeds the line’s capacity. The Joint Committee for Agricultural and Settlement Planning expressed similar reservations about the extensive settlement plan in the Lachish region due to their concerns about the water balance and the establishment of additional agricultural settlements in the northwestern Negev.[footnoteRef:205] [205:  מיכאל יבור, סקר הידרולוגי ובעיות של הספקת מים באזור פלוג'ה. הסקר נמצא במסמך: אגף התכנון, מחלקת תכנון פרוגרמתי, פרוגרמה לחבל לכיש, בעריכת י. הרמלין ובהשתתפותו של א. ברוצקוס,30 לדצמבר 1954 (גנזך המדינה: לכיש- תכנון 11/1954-5/1958)] 

The program and the hydrological survey indicate the Planning Department’s awareness of the issue of limited water resources on the Yarkon-Negev lines. Nevertheless, members of the Planning Department aspired to realize the principles of regionalist planning via systemic agricultural planning in the region. These planners saw the available land in the region and the support of the state as an ideal opportunity for the establishment of new towns, a progressive idea in service of the population dispersal policy. Therefore, they proposed to reduce the number of new agricultural localities to twelve and establish several agricultural centers as well as an urban center that would later be called Kiryat Gat. Kiryat Gat was planned as a medium-sized town, and its zone of influence was determined by the Planning Department based on the variety of services it would provide to the region’s localities and the development of agricultural produce-processing industries within it. The town was designed by Glikson and the architects of the Housing Department based on a division into neighboring units that would constitute centers of integration of the population.[footnoteRef:206] [206:  בנוסף, גליקסון תכנן את "השכונה הניסיונית" בעיר בהתבסס על "רעיון היחידה האינטגרלית." רעיון זה כוון ליצור רובע מגורים המבוסס על עקרונות אקולוגיים ועל לכידות חברתית. ראה: Kallus, “State- Constructed,” 154-155] 

Despite the plans presented by the Planning Department, the heads of the Jewish Agency’s Settlement Department were the ones who ended up making most of the decisions concerning the development of the region. Agency personnel were able to establish a wide array of agricultural settlements in the Lachish region, and they saw it as vital to the interests of the state, both in terms of dispersing the population and in establishing an independent economy. The Agency was also dominant when it came to the issue of water potential and the erection of water infrastructures. Already in the early planning stages of the National Water System, the Agency’s staff established contacts with the water experts to support the priority of constructing the eastern Yarkon-Negev line.[footnoteRef:207] These efforts were in line with the priority given by Blass and the water planners to the creation of irrigation areas and settlements in the northern Negev. Accordingly, the concluding report of the National Water System Planning Committee states that the eastern Yarkon-Negev line from Rosh HaAyin to the Al-Faluja region “was the first section to be completed… in order to first provide for the most urgent settlement demands.”[footnoteRef:208] [207:  שרון, "לא מתיישבים," 94.]  [208:  תכנון המים לישראל, דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955, פברואר .1956 (גנזך המדינה: דין וחשבון הועד לתכנון מפעל המים הארצי 1950-1955] 
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[bookmark: _Ref90564853][bookmark: _Toc90668727][bookmark: _Toc90668866][bookmark: _Ref515740743][bookmark: _Toc523991576][bookmark: _Toc525819216]Figure 7: (Right) Outline of proposed settlement in the Lachish region (אגף מחקר וסקר, 1954, גנזך המדינה: פלוג'ה- חבל לכיש, פרוגרמה 1954)
[bookmark: _Ref90564940][bookmark: _Toc90668728][bookmark: _Toc90668867]Figure 8: (Left) Excerpt from the Negev Water Supply Plan, in its 1970 phase. The plan shows the intersection of the Yarkon-Negev lines and their first branching out into the Lachish area, 1956 (אצ"מ: s130M28366).
These aspects raise questions regarding the connection between the geographical location of the settlement arrays and the systemic logic of the water infrastructures. In other words, we must examine the relationship between static settlement arrays, on the one hand, and the system of flow with its physical endpoints. The Planning Department’s program stipulates that the location of the urban center is determined in accordance with the geographical conditions, namely its proximity to road and railway intersections. In addition, the program’s diagram specifies the proposed settlement area near the intersection of the Yarkon-Negev lines and the potential lakes. The diagram indicates an intention to create a compact and hierarchical spatial organization in which the road network connects the urban center to an array of agricultural localities and agricultural centers in its western influence zone (Fig. 7). On the other hand, I argue that the Negev Water Supply Plan of 1956 shows a different spatial organization that sees the system of flow as a branching infrastructure in space (Fig. 8). Unlike the layout proposed by the Planning Department, this plan shows the urban center and the agricultural settlement arrays spread along one of the branches of the Yarkon-Negev lines to the east (also with respect to the main road array).[footnoteRef:209] [209:  בפרוגרמה מצוין כי המיקום נקבע בהתאם לסמיכותו לצומת הדרכים קריית מלאכי- באר שבע (מצפון לדרום), כביש בית ג'וברין- מגדל אשקלון (ממזרח למערב), ומסילת הברזל] 

These insights imply that the settlement map was related to the economic and systemic organization of the water pipeline. As I see it, the Lachish region was the “gate valve” of the National Water System in the Negev. The region was established near the connection point between the Yarkon-Negev infrastructures before branching out southward, where Lake Zohar would be constructed in 1957 to regulate the flow of water to the Negev. The Yarkon-Negev lines were erected gradually, in accordance with economic considerations and priorities in terms of the creation of agricultural settlement areas. According to the National Water System Planning Committee, the most economical solution for the infrastructure was to lay two pipes: one with a 66” diameter for the eastern line and the other with a 71” diameter for the western line.[footnoteRef:210] Similarly to the 108” pipes, the infrastructure components were manufactured as prefabricated prestressed concrete units, which were based on American technology purchased from the Lock Joint Company. This flexible technology enabled the local replication and production of components, which allowed their application in different soil conditions, as well as future adaptation to changes in the localities’ water consumption and relative flexibility in terms of planning.[footnoteRef:211] According to Blass, this aspect was particularly significant in light of the fact that the plan for the National Water Carrier did not stipulate the precise amounts of water to be allocated to each area—the general guiding principle was of the plan was to distribute water over large territories.[footnoteRef:212] [210:  בלאס, מי מריבה, 225 .]  [211:  הועד לתכנון מפעל המים הארצי, ישיבה מס' 62, 28 לאפריל 1955. (גנזך המדינה: אגף התכנון- ועדה לתכנון מפעל המים הארצי)]  [212:  בלאס, מי מריבה, 231.] 

The Yarkon-Negev system is a prominent example of the systemic action of national water infrastructures in creating a range of dynamic production processes in the Lachish region and the northwestern Negev. The agencies involved in its conception also created an array of agricultural production that included enterprises such as Sugat and Polgat, and used it to promote an array industrial production and service enterprises, including Solel Boneh, Ma’atz (Public Works Department), Mekorot, and various manufacturing enterprises of the Workers’ Company (the umbrella organization of the Histadrut). To produce the infrastructure, the Workers’ Company established the Yuval-Gad factory in Ashkelon, which helped develop an entire industry of prefabricated components for construction. The Yarkon-Negev waterworks also paved the way for the production of other infrastructures, such as railroads, roads, and power lines.
These systemic processes of becoming indicate the dependence of urban and industrial development on loci of power, such as the Jewish Agency, which was dominant in directing resources to the agricultural development of the Lachish region. Toward the end of the 1950s, the agricultural settlement system became detached from Kiryat Gat, both at the municipal level and in in terms of functional interaction. Despite plans to the contrary, Kiryat Gat did not serve as the urban center of the Lachish settlements, and the industry in the city was based on raw materials brought in from areas outside the region.[footnoteRef:213] [213:  קריית גת שהייתה אמורה להיות חלק אינטגראלי בתכנון האזורי, נותקה ממנהלת חבל לכיש ומהיישובים החקלאיים וב- 1959 הפכה לרשות מקומית נפרדת. מתכנני החבל ראו בעובדה זו כפגיעה במטרות התכנון, משום שבתכנון הראשוני החבל היה אמור לתפקד כרשות מוניציפאלית אחת. שרון, "לא מתיישבים," 100] 

3. [bookmark: _Toc90718781]The Northwestern Negev
The towns of Sderot, Netivot, and Ofakim were founded in the mid-1950s as part of the third wave of development towns erected in new areas of the Negev and the Galilee.[footnoteRef:214] Sderot and Netivot were established on the grounds of the “Gevim-Dorot” and “Azata” immigrant transit camps, respectively, while Ofakim was established without the intermediate phase of the transit camp. These three towns were designed as “rural urban centers” that would ostensibly provide administrative, industrial, social, and cultural services to their rural surroundings. [214:  בשלב הראשון הוקמו מרכזים עירוניים שנבנו על בסיס ערים ערביות קיימות. בשלב השני הוקמו יישובי קבע בסמוך למעברות. בשלב השלישי החלו להקים מרכזים עירוניים במקומות חדשים בנגב ובגליל. אהרון כהן, "התהוותן של ערי הפיתוח: שדרות, נתיבות ואופקים 1951- 1965," (חיבור לקבלת התואר "דוקטור לפילוסופיה", המחלקה לגיאוגרפיה, אוניברסיטת בן גוריון בנגב, 2007), 133-25] 

According to the geographer Aaron Cohen, these localities were established on the backdrop of three major developments that shaped the map of development towns in Israel in the mid-1950s. The first of these concerns the government’s decision to establish an inter-ministerial committee to define the development zones that would be given priority in terms of government investments. These zones were selected based on security considerations, population sparsity, distance from other major cities, and absorption problems. The map of priority zones was processed by the Planning Department, and in its first publication, in 1955, it included twenty-nine development towns. The map also marked special areas designated for the combined development of agricultural settlements and regional urban centers, including the Lachish region and the southwestern Negev. In practice, government ministries changed the priority zones map according to their internal interests without coordination with the Planning Department or other bodies.[footnoteRef:215] [215:  כהן, "התהוותן של ערי הפיתוח," 71-73] 

The second development concerned the updated National Outline Plan prepared by Brutzkus in 1954. This plan was prepared during a slump in immigration and was characterized by a “sober and minimalist” approach. The urban centers that appear in it were intended first to house hired labor in the agricultural industries and then, as they developed, to concentrate local industry in the area.[footnoteRef:216] [216:  רייכמן ויהודאי, תולדות אגף התכנון, 83-84.] 

The third development was the change in the Jewish Agency’s and the Israeli government’s immigration, absorption, and settlement policies. The change in absorption policy came about as a result of several factors, including economic considerations, the failure of absorption in the transit camps, the failure to achieve population dispersal targets, and the immigration of North-African Jews (who brought no capital with them and depended heavily on the establishment). In light of these circumstances, it was decided to coordinate the systems of immigration, absorption, and settlement via operation “From Ship to Village.” This operation, which lasted from 1954–1956, was intended to streamline the process of immigrant absorption, save resources, and populate the development towns and villages.[footnoteRef:217] [217:  כהן, "התהוותן של ערי הפיתוח," 46-48.] 

3.1. [bookmark: _Toc90718782]The Eastern Yarkon-Negev Line and Its Settlement Arrays
Several studies point to the failures and divisions in the planning of the new towns and their construction by a variety of bodies with different interests. This is reflected in the lack of coordination between the Jewish Agency’s departments and the government ministries involved in planning, settlement, and development (including the Ministry of Development, the Ministry of Housing, the Ministry of Labor, and the Ministry of the Interior). Each body took a different town under its auspices and aspired to act autonomously. The local councils in these towns also failed to establish themselves as dominant organizations and left a vacuum that allowed political elements to take over town management. This phenomenon led to overlapping and muddled areas of responsibility and the lack of a centralized body to coordinate and handle municipal business.[footnoteRef:218] [218:  דניאלה רייך, "דימונה- העשור הראשון והשפעתו על התפתחות העיר,"(חיבור לשם קבלת התואר "דוקטור לפילוסופיה, החוג ללימודי ארץ ישראל, אוניברסיטת חיפה, 2010), 58- 166] 

In practice, the development town established in the western Negev did not function as regional centers and failed to even establish extensive economic or social ties with the agricultural localities. The interaction of the towns with the region is mainly reflected in the employment dependence they developed on the agricultural sector. Unlike the towns, the agricultural settlements amidst which they had been established set up regional councils, as well as various economic and ideological organizations that were dominant and autonomous in the management of their affairs.[footnoteRef:219] [219:  כהן, "התהוותן של ערי הפיתוח," 222-223.] 

These issues influenced the interaction of the various factors around the water infrastructures. The development towns in the northwestern Negev were based on local water wells and temporary connections to the water infrastructure of existing localities. In the second half of the 1950s, a Tahal prepared a plan to irrigate the Negev settlements, based on a ten-year development forecast (Fig. 8). Yet shortly afterward, in the late 1950s and early 1960s, the cities were connected to the eastern Yarkon-Negev line, in a lengthy and error-ridden process. Water infrastructure had become one of the main sources of controversy between the Mekorot Company and the government ministries and local councils active in the northwestern Negev. The disputes between them touched on a variety of aspects, including water supply financing and who should be responsible for it, the poor quality of the distribution infrastructure (from the National Carrier infrastructure leading to the towns), water prices, the capacity allocated to the towns, as well as collection problems and debts for water consumption accumulated by the authorities.
The consideration of water infrastructure makes it possible to examine the interactions between towns as an array of objects and the broad logic of the national system. I argue that many of these phenomena are linked to the creation of the dependence of cities and towns on the interests of the state bodies embodied in the water system. It is likely that the National Water System acted as a tool for establishing the sovereignty of the state and for shaping modern citizenship. Among other things, these processes are related to the engineering and technological characteristics of the infrastructure and to the administrative system of regulation and supervision by the state institutions.[footnoteRef:220] [220:  הנחות אלו על הרגולציה ועל הפיקוח של המדינה באמצעות הטכנולוגיה, מתבססות על: Larkin, “The politics,”332-333] 

One of the more striking examples of control technology and administration is the water meters installed in the abovementioned towns in the late 1950s. The debts that the local councils accumulated to Mekorot, which resulted from the waste of water by the residents, the lack of collection mechanisms in the authorities, and the high water prices, led to many intentional disruptions to the towns’ water supply. The water meters technology that was distributed throughout the country is part of the pattern of the system’s adaptation to the physical landscape, which made it possible to regulate the use of water and streamline collection mechanisms. This example shows how technological infrastructures act as components of political strategy and help shape what it means to be a citizen by way of billing and reporting practices. To my understanding, these aspects correspond with Scott’s critique of nation-state development and social engineering ventures. They show how infrastructure becomes a tool for mediating the power of the state and realizing the vision of shaping “sovereign” state citizenship. This is even more salient considering the weak position of the immigrant population in the development towns and their inability to oppose state programs.[footnoteRef:221]
 [221:  בהנחתי זו אני מתבסס על ההתייחסות של סקוט לכישלון פרוייקטי ההנדסה החברתית בעידן הפיתוח. ראה : Scott, Seeing Like, 2-53. ] 

[bookmark: _Toc90718783]Part Three: Research Framework
A. [bookmark: _Toc90718784]Research Objectives
The National Water Carrier infrastructure was an apparatus for the spatial development of the national territory and the distribution of resources and settlements in the periphery in general and in the Negev in particular. The infrastructure’s process of becoming points to the network interaction of national bodies around political, scientific, economic, social, and spatial issues. As I see it, this process established the dependence of the settlement system in the periphery on networks and action agencies that influenced the creation of spatial conditions, including planners, experts, knowledge, technologies, natural conditions, government institutions, the Jewish Agency, the JNF, and the Histadrut. The network interaction between these agencies reflects different perceptions around issues related to water infrastructure and spatial planning, perceptions that reflected different priorities in the allocation of resources for agricultural, urban, and industrial development, as well as various interfaces of knowledge and attitudes to the local landscape and control over territory and population.
The present study examines the familiar map of settlement in the periphery in the first decades of the state from a new perspective that links it with the National Carrier infrastructure and its establishment. The analysis of the Carrier’s process of becoming makes it possible to examine how the variety of the agencies in the Israeli nation-state influenced the demarcation of the settlement network and infrastructure in the area. The emphasis here is on organizing the space through an infrastructure of flow, which acted as a development system on a national and regional scale. The main motivation underlying the study is the attempt to understand the settlement arrays in the periphery in the broad context of the relations, agencies, and dynamic forces that influenced the formation of current spatial conditions.
B. [bookmark: _Toc90718785]Research Questions
In this study, I use the infrastructure of the National Water Carrier as a tool for understanding spatial development and for studying the processes of formation of the settlement system during the years of nation-building. The water infrastructure makes it possible to examine the interaction between a static settlement system (the black boxes) and the processes by which it took the shape familiar to us today. These processes are examined as a configuration of agencies and actors embodied in the network of flow and its interfaces with other networks of knowledge and action in the architectural and planning system. My starting point for this research is the hypothesis that these arrays are the end effects of network interactions between national bodies manifested in physical infrastructure. In this context, I discuss the settlement systems in the Beit Netofa Valley, the Lachish area, and the northwestern Negev as parallel processes of becoming linked to the national water infrastructure. The following questions are thereby raised:
The interactions between the flow network and the settlement network: The examination of the national water infrastructure allows us to identify an array of agencies and socio-technical networks that have affected the shaping of the space of the Israeli periphery during the first two decades after the state’s foundation. The network examination deals with the interactions between the new planning and development agencies formed in the early years of the Israeli state and the old Zionist institutions and organizations, including the Jewish Agency, the JNF, the Histadrut, and the agricultural and kibbutz sectors. In this context, the following questions arise: How did the patterns of action between the various agencies that outlined the National Carrier come into being? What systemic interests and tensions were embodied in the interaction between the water network and the settlement network? How did the diverse agencies manage to stabilize a network of development and settlement through the water infrastructure? What knowledge, research, planning, and administration practices did these agencies develop? How did the system expand, and in what ways did it adapt to the political changes that characterized the period of the crystallization of state institutions and the establishment of sovereign statehood?
Implementation of the networks in the physical space in the context of immigration and population dispersal: The networks and agencies formulated patterns of action that mediated ideas into a physical array of spatial networks. In other words, the focus of this study is on the technoscientific knowledge interface implemented in the water infrastructure and the architectural knowledge implemented in the settlement systems. This process ranges from the production of the script, or the professional coding language of the planning agencies, to its material expression in the end sites and technological objects. These actions were enabled by mechanisms of adaptation, which are the set of considerations and standards that affected the implementation of the various objects in space. In this context, the following questions arise: What mechanisms of adaptation were formulated in the planning and development networks, and how did they affect the spatial outline of the infrastructures and settlement networks in these areas? How was the technology implemented, and how did it become a tool for shaping state-based citizenship and excluding other elements from the system? In what ways are the interrelations between the ideology of population dispersal and the delineation of the water infrastructure that enabled its realization and the building of the nation-state expressed?
The relations between geographic location and infrastructure: The population dispersal policy relied on networks and agencies whose job it was to mediate it into the space. This process involving the interaction between various networks and interests was a major factor in the physical and economic situation of the settlement arrays. This raises the following questions: How was the relationship between the geographical location of the settlement arrays and the physical points to which the flow of water was directed defined? Did the geographical location and the infrastructure create knowledge interfaces that influenced notions of regional and urban planning?
C. [bookmark: _Toc90718786]Methodology
The analysis of systemic and network formation process requires a discussion of Israel’s spatial planning as part of a broad field of research influenced by scientific, technological, political, and economic aspects. Therefore, the work plan for the present study consists of two parallel phases: broadening the theoretical and historical framework, and developing an overall methodology for discussing the research materials. As the research progresses, I intend to focus on some of the areas presented in this paper as case studies, in parallel with the collection and analysis of archival materials.
Phase One: Broadening the Theoretical and Historical Framework
a. To establish the theoretical background for the research, I will focus on the field of science, technology, and society and link it to the discussion of spatial development and infrastructures. I also intend to expand my review of the literature concerning the planning of water infrastructures in developing countries in the context of development and modernization issues. I also intend to focus on the rhetorical representations through which the projects were marketed to the general public, which were not discussed in this essay.
b. In my search for primary archival materials, I will mainly focus on the following sources:
· The State Archive (which includes the Tahal Collection), which contains a variety of documents relating to the planning of the National Water Carrier and the activities of state institutions and bodies involved in its development. The collection includes meeting protocols and correspondence between entities such as the Government Planning Department, the Housing Division of the Ministry of Labor, the Ministry of Agriculture, Tahal, Mekorot, the Workers’ Company, and more.
· The Zionist Archive, containing the files of the directorates of the Jewish Agency, the JNF, and the agricultural and kibbutz sector.
· The Mekorot Archive, containing technical documents and protocols regarding the planning and management of water infrastructures in the various settlements. These documents deal with issues such as land expropriation for the sake of infrastructure building, water rights, price rates, and billing mechanisms. The collection also includes the Mekorot Company’s news publication.
· The Pinchas Lavon Institute for Labor Movement Research, which possesses documents from the Jewish Agency and the agricultural sector.
· The Water Department at the Ministry of Agriculture, which possesses documents attesting to decisions regarding the management of the water sector. 
· The Documentation and Heritage Center—Kfar Manda and the Kfar Manda Local Council, which houses materials on the history of the village, including documents concerning the residents’ struggles against land expropriation, drainage issues in the Beit Netofa Valley, and water supply.
· The Avi and Sarah Aharonson Center for the Study of Architectural Heritage, Faculty of Architecture and Town Planning at the Israel Institute of Technology, which houses content related to professional planning and engineering issues, including a collection of Engineering and Architecture: Journal of the Association of Engineers and Architects in Israel. 
· The Knesset Archive, containing documents about decisions related to the planning and execution of the infrastructures, as well as the government’s budget and financial investment in development.
· The Yad Tabenkin Archive (including the personal collection of Simcha Blass), which contains documents regarding the kibbutz movement and the water authorities.
· The Historical Jewish Press Archive of the National Library and Tel Aviv University, which contains scanned press clippings dealing with the National Carrier and public discourse around issues concerning the water economy.
c. Besides collecting archival materials, I intend to interview professionals who worked at Mekorot and Tahal at the time, as well as people involved in manufacturing and erecting the national water infrastructure. The interviews will be analyzed and cross-examined with archival material in order to broaden our understanding of the array of forces active around these infrastructures.
Phase Two: Developing an Overall Methodology for Analyzing the Research Materials
Based on the collected materials, I will analyze the settlement systems in the context of the formation of the national water infrastructure. This method will be based on a combined analysis of several factors (see Table 1):
a. Black boxes: The end sites and objects that embody the facts or the stabilization of the network interaction in the physical space. The black boxes include the relevant agricultural localities, development towns, industrial centers, and infrastructures, and these will be examined from the point of view of the systemic process of becoming embodied in the infrastructures.
b. Networks and agencies: The interaction between the networks and agencies that translated political policies into lines of action, planning, management, and execution. This section will also deal with budgeting, knowledge arrays, interests and considerations, and organizational patterns.
c. Physical-technological factors: The implementation of the networks and operating agencies as physical networks deployed in space through settlement arrays, infrastructure, and technological objects. This process of transformation from vision to physical reality is made possible through mechanisms of adaptation that include planning, legislation, formalization, expropriation, supervision, and measurement practices. This section will also deal with the technical, scientific, and economic aspects related to the adaptation of infrastructure and technology and their deployment in space.
d. Representation and rhetoric: The way in which the project was marketed to the public and its professional representation in plans and technical specifications.

Table 1: Methodology for analyzing the settlement array in the context of the formation of the national water infrastructure

	a. Black boxes

1. Static settlement arrays
Beit Netofa Valley
Kfar Manda
Lachish and the northwestern Negev
Kiryat Gat, Ofakim, Sderot, Netivot, agricultural settlements and enterprises
2. Flow infrastructure array
Pipes and canals
Beit Netofa canal (the section between the Eilabun tunnel and the Eshkol Reservoir)
Eastern Yarkon-Negev line 66” (the section between Zohar Reservoir and Tkuma Pool)
Western Yarkon-Negev line 71” (the section between Zohar reservoir and Ofakim)
Storage and regulation
Eshkol Reservoir, Zohar Reservoir, Tkuma Pool
Otzem, Zohar, Simcha stations
3. Monitoring
Water meters, control centers.
	b. Networks and agencies

	
	1. Government bodies
Government Planning Department at the Ministry of Interior
Planning Administration
Housing Department at the Ministry of Labor (Ministry of Housing and Construction)
Ministry of Development
Ministry of Agriculture and the Water Administration (Water Commissioner)
Ministry of Finance
Ministry of Labor
Ministry of Trade and Industry

2. The Jewish Agency
Settlement Department
Technical Department
Absorption Department

3. The JNF
4. The agricultural and kibbutz sector
	5. The Histadrut Workers’ Company
Production plants
Ma’atz National Roads Company
Solel Boneh

6. Statutory and administrative bodies
Local and regional councils
Project directorates

7. Join planning, execution, and management bodies
The National Water System Planning Committee
Mekorot
Tahal
Center for Agricultural and Settlement Planning

8. International agencies
The Tennessee Valley Authority
Bureau of Reclamation


	9. 
	c. Physical-technological


	10. 
	1. Adaptation mechanisms
Implementation of networks at the end sites
Planning practices and programs
Expropriations
Legislation

	2. Technoscientific aspects
Flow capacity and pipe or canal diameter
Surveys and research
Collection and pumping
Budgets and costs
Monitoring and measurement
Production

	3. 
	d. Representation and rhetoric
1. Maps and plans
2. Publishing and mediating the project to the public
3. Critical texts



D. [bookmark: _Toc90718787]Anticipated Contribution
In recent years, the history of infrastructure has been the focus of interdisciplinary study in many countries. The existing literature on the National Water Carrier has neglected the systemic and spatial point of view and has examined the subject mainly from the historical, geographical, and socio-political perspectives. To my understanding, these disciplines are also the focus of existing research on the Lachish region and the development towns in the northwestern Negev.
The proposed study will anchor the systemic and historical discussion of the National Carrier infrastructure in the framework of spatial history concerning settlement in the Israeli periphery. The study of infrastructure has the potential to develop insights into the dynamics of large networks and systems that influenced the creation of spatial conditions. In other words, my research revolves around the wide range of agencies active in the design of space, which interacts with the architectural discipline. To my mind, this discussion is essential for understanding the systemic logic underlying the process of the formation of settlement systems in the periphery.
The main contribution of the study is in enriching our understanding regarding the settlement systems in the periphery as static objects affected by the national water infrastructure, which is a system of flow and an integral part of the establishment of the physical shape of the country. My discussion focuses on the interaction between the planning and development networks that dealt with the spatial translation of the population dispersal policy in the settlement map of Israel. The network interaction perspective makes it possible to examine the tensions surrounding the allocation of national resources, how the population was distributed, and the relationship between geographical location and infrastructure in the spatial development of the periphery. By looking at the infrastructure, we can deepen our insight regarding the knowledge arrays and the variety of agencies that acted as centers of power in the nation-building enterprise. In addition, the relation between the geographical location of the settlement arrays and the organization of the infrastructure makes it possible to examine different interfaces of architectural, ecological, and engineering knowledge. These interfaces can provide insights regarding the considerations that went into the urban planning of Kiryat Gat and other development towns.
[bookmark: _Toc90718788]
Reference List

אנדרסון, בנדיקט. קהילות מדומיינות, הגיגים על מקורות הלאומיות ועל התפשטותה. (תרגום מאנגלית: דן דאור) תל- אביב: האוניברסיטה הפתוחה, 1999.

אפרת, אלישע. תכנון לאומי ופיתוח בישראל בשנות האלפיים. תל אביב: רמות- אוניברסיטת תל אביב, 2003.

אפרת, אלישע. ישראל לקראת שנת 2000, היבטים מרחביים של תכנון ופיתוח. תל- אביב, אחיאסף, 1978.

[bookmark: _Hlk521406200]אפרת, צבי. הפרויקט הישראלי: בנייה ואדריכלות 1948-1973. תל-אביב: מוזיאון תל-אביב לאמנות, 2004.
בלאס, שמחה. מי מריבה ומעש. רמת-גן: מסדה, 1973.
אפרת, צבי. "התכנית," תיאוריה וביקורת 16, 2000.
בראל, ארי. מלך- מהנדס: דוד בן- גוריון, מדע ובינוי אומה. ירושלים: מכון בן- גוריון לחקר ישראל והציונות, אוניברסיטת בן- גוריון בנגב, 2014.
גבירצמן, חיים. משאבי המים בישראל: פרקים בהידרולוגיה ובמדעי הסביבה. ירושלים: יד יצחק בן-צבי, 2002.
גליקסון, ארטור. "יחידת המגורים האינטגרלית: ניסיון בתכנון ובפיתוח. בניין הארץ," בתוך: שיכונים בשנות ה- 50, בעריכת מרים טובה ומיכאל בונה. תל- אביב: הקיבוץ המאוחר, 1999.
גלעד- אילסר, שירלי. "תפיסות על הטבע בנופה של תל אביב: ההיסטוריה הסביבתית והתכנונית של פארק הירקון." חיבור על מחקר לשם קבלת התואר "דוקטור לפילוסופיה", הטכניון, 2015.

גלעדי, דן ושוורץ משה. ישראל בעשור הראשון, יחידה 3-4 .תל- אביב: האוניברסיטה הפתוחה, 2001.

גרייצר, איריס, עמירם גונן. "עיצוב המפה היישובית של המדינה בראשיתה." בתוך תולדות היישוב היהודי בארץ- ישראל מאז העלייה הראשונה, בעריכת משה ליסק, 249- 351. ירושלים: מוסד ביאליק, 2009.

דעואל- לוסקי, חיים. "מחשבת הריזום." רסלינג 8 )2001(: 11- 24.

ינאי, יעקב. "ביתן ישראל בתערוכה הבינלאומית בבריסל 1958." הנדסה ואדריכלות, עיתון אגודת האינג'ינרים והארכיטקטים בישראל, 12 כרך טז. 1958.
יעקבוביץ, מרדכי. המים בישראל. חיפה: שקמונה, 1971.
יעקבוביץ, מרדכי. המוביל הארצי. תל-אביב: מקורות חברת המים הלאומית, 1981.
כסלו, מרדכי. משק המים בישראל. ירושלים: מרכז טאוב לחקר המדיניות החברתית בישראל,

זלצר, אסף. מקורות סיפורה של חברת המים הלאומית, 75 השנים הראשונות. תל-אביב: מקורות- חברת המים, 2011.

כהן, אהרון. "התהוותן של ערי הפיתוח: שדרות, נתיבות ואופקים 1951- 1965." חיבור לקבלת התואר דוקטור לפילוסופיה, המחלקה לגיאוגרפיה, אוניברסיטת בן גוריון בנגב, 2007.

לאטור, ברונו. "מעולם לא היינו מודרניים: מסה באנתרופולוגיה סימטרית, מבחר פרקים." תיאוריה וביקורת 26, אביב 2005.

לאטור, ברונו. "על תיווך טכני, פילוסופיה, סוציולוגיה וגנאלוגיה." (תרגום מאנגלית: מאיה שמעוני), בצלאל: כתב עת לתרבות חזותית וחומרית 1, (2014 ( http://journal.bezalel.ac.il/archive/280 :
מקורות, חברת מים בע"מ, אוצרות המים בארץ ישראל סיכויי השקאה ופיתוח הידרו- אלקטרי. תל אביב: מקורות ,1944. 
נמרוד, יורם. מי מריבה, המחלוקת על מי הירדן. תל- אביב: המרכז ללימודים ערביים ואפרו- אסיאניים, גבעת חביבה, 1966.

קולודני, זיווה. "ייצור נוף", בתוך השיח התכנוני בישראל, לאן? בעריכת טלי חתוקה וטובי פנסטר (תל אביב: רסלינג, 2013) 127-141 .

קימרלינג, ברוך. מהגרים, מתיישבים, ילידים: המדינה והחברה בישראל – בין ריבוי תרבויות למלחמות תרבות. תל אביב: עלמא–עם עובד, 2004.

קלוש, רחל ויוברט לו-יון. "הבית הלאומי והבית האישי: תפקיד השיכון הציבורי בעיצוב המרחב".  תיאוריה וביקורת 16,( 2000): 153- 180. 

קלי, אלישע. המאבק על המים: תולדותיו, מבנהו ותפקידיו של מפעל המים הארצי. תל-אביב: הקיבוץ המאוחד, 1965.

קראמפף, אריה. המקורות הלאומיים של כלכלת השוק, פיתוח כלכלי בתקופת עיצובו של הקפיטליזם הישראלי. ירושלים: מאגנס,2015.

סופר, ארנון. נהרות של אש: המאבק על המים במזרח התיכון. תל- אביב: עם עובד, הוצאת הספרים של אוניברסיטת חיפה. 1992.

סליפר, יוסף, סטופ אשר, גנזברג יונה. פרוגרמה לשכונה ניסיונית אינטגרטיבית: שכונת גליקסון, קרית גת: מחקר ומעקב. תל- אביב: י' סלייפר- א' סטופפ, 1978.

סלע, אורלי. "ההיסטוריה המשפטית של הקניין על המים בעשור הראשון של המדינה." חיבור לשם קבלת התואר דוקטור לפילוסופיה, הפקולטה למשפטים, אוניברסיטת בר- אילן, 2013.

סת', סיגל. המאבק על כל טיפה: הפתרון הישראלי לעולם צבא למים. אשקלון: סלע-מאיר. 2016.

עמירם, דוד, בן- מלך אברם, מרגוליס חוליה, נבו יהודית, פרימן דניאל, שילה נורית, בעריכת רוקח אבשלום. לכיש, בין תכנון לביצוע. רחובות: המרכז לחקר התיישבות כפרית ועירונית, 1978.

רייכמן, שלום ויהודאי מירה. פרקים בתולדות התכנון הפיסי בישראל: סקר תכנון פיסי-יוזם, 1948-1965. ירושלים: חמו"ל, 1984.

רייך, דניאלה. "דימונה- העשור הראשון והשפעתו על התפתחות העיר." חיבור לשם קבלת התואר "דוקטור לפילוסופיה, החוג ללימודי ארץ ישראל, אוניברסיטת חיפה, 2010.

שאטנר, דוד וביגר גדעון. "כנגד ארבעה אבות: אהרון אהרונסון, פנחס רוטנברג, שמחה בלאס וג'יימס הייס, האבות האמתיים של רעיון המוביל הארצי." קתדרה לתולדות ארץ ישראל ויישובה 159, (2015): 89- 124.
שהם, יעל, קנטור, יהודה, שריג, עפרה. המוביל הארצי: מן הכנרת ועד פאתי נגב. תל-אביב: מקורות חברת המים, 1995.
שכטר, מוטי ,עזאיזה חסן, "בקעת בית נטופה- קביעת אסטרטגיה ופיתוח כלים לשינוי מגמת פיתוח יחידת נוף חקלאי מסורתי." דו"ח סופי, המרכז לחקר משאבי טבע וסביבה, אוניברסיטת חיפה, 2004 .

שלו, זאב. תכנון מפעלי מים בישראל: מדריך למהנדסי תה"ל- טיוטה ראשונה להערות המתכננים בתה"ל, תל אביב: תכנון המים לישראל, 1989.

שליטא- יגר, רוני, בן ציוני, ארנה, בן שלום, בארי. נעים על המוביל: תכנית אב נופית לרצועת המוביל הארצי רמת מנשה- ראש העין. ירושלים: מנהל פיתוח הקרקע, אגף התכנון ויחידת הפרסומים, קרן קיימת לישראל, 2012.

שנהב, יהודה. "מעולם לא הייתה הלאומיות מודרנית (וחילונית): על הכלאה וטיהור אצל ברונו לאטור," תיאוריה וביקורת 26, אביב 2005. 

שמש, משה. "המאבק על המים נגד ישראל 1959- 1967." עיונים בתקומת ישראל 7 ,(1997): 103- 168.

שרון, אריה. תכנון פיסי בישראל. ירושלים: המדפיס הממשלתי, 1953.

שרון, סמדר. "לא מתיישבים אלא מיושבים: דפוסי הגירה, תכנון והתיישבות באזור לכיש באמצע שנות החמישים." עבודת גמר לתואר דוקטור לפילוסופיה, החוג לסוציולוגיה ולאנתרופולוגיה, אוניברסיטת תל אביב, 2012. 

Acciavatti, Anthony. Ganges Water Machine: Designing New India’s Ancient River. San Francisco, Applied Research and Design, 2015.

Akrich, Madeleine. “The De-Scription of Technical Objects,” In: Shaping Technology/ Building Society. Studies in Sociotechnical Change. ed. Bijker W.E, John Law, 205–224 .London: The MIT Press,1999.

Alatout, Samer, “Bringing Abundance into Environmental Politics,” Social Studies of Science 39, no.3 (2009): 363-394.

Alatout, Samer, “From water abundance to water scarcity (1936-1959) : a "fluid" history of Jewish subjectivity in historic Palestine and Israel,” in Reproaching Borders; New Perspectives on the Study of Israel- Palestine, ed. Sandy Sufian and Mark LeVine. Lanham, 199-219. MD: Rowman & Littlefield Publishers, 2007.

Alatout, Samer, “Locating the Fragments of the State and Their Limits: Water Policymaking in Israel during the 1950s,” Israel Studies Forum 23, no.1 (2008):40-65.

Alatout, Samer.”'States' of Scarcity: Water, Space, and Identity Politics in Israel, 1948-59.” Environment and Planning D: Society and Space 26 (2008):959-982.

Alatout, Samer. “Towards a Bio-Territorial Conception of Power: Territory, Population, and Environmental Narratives in Palestine and Israel,” Political Geography 25, no.6 (2006): 601-621.
 
Alatout, Samer. “Imagining Hydrological Boundaries, Constructing the Nation-State: a ‘Fluid’ History of Israel, 1936-1959.” Ph.D Dissertation, Cornell University, Science and Technology Studies, 2003.

Alatout, Samer. “Hydro-Imaginaries and the Construction of the Political Geography of the Jordan River: The Johnston Mission, 1953-56.” in Environmental imaginaries of the Middle East and North Africa, ed. Diana K. Davis and Edmund Bruke, 218- 245. Athens: Ohio University Press, 2011. 

Anand, Nikhil. “PRESSURE: The Polytechnics of Water Supply in Mumbai,” Cultural Anthropology 26 (2011): 64-542. 

Awan, Nishat, Schneider Tatjana, Till Jeremy. Spatial Agency, Other Ways of Doing Architecture. New York and London: Routledge, 2011. 

Billington, David, Jackson Donald. Big Dams of the New Deal Era: a Confluence of Engineering and Politics. Oklahoma: Norman, 2006.

Bishop, Elizabeth. “Control Room: Visible and Concealed Spaces of the Aswan High Dam,” in Landscapes of Development: The Impact of Modernization Discourses on the Physical Environment of the Eastern Mediterranean. ed. Panayiota Pyla, 72-90. Cambridge Massachusetts: Harvard University Press, 2013.

Brutzkus, Eliezer E. Physical Planning in Israel: Problems and Achievements. Jerusalem: E. Brutzkus, 1964.

Cohen, Shaul. “Environmental Deferred, Nationalisms and Israeli/Palestinian Imaginaries,” in Environmental imaginaries of the Middle East and North Africa, edited by Diana K, Davis and Edmund Bruke, 246-263. Athens: Ohio University Press, 2011.

Coutard ,Oliver. “Introduction: The Evolving Forms of Governance of Large Technical Systems.” in The Governance of Large Technical Systems, ed. Oliver Coutard. 1-17. London and New York: Routledge, 1999. 
 
Christaller, Walter. “Central Places in Southern Germany.” (Translated by Carlisle W. Baskin). Englewood Cliffs, N.J: Prentice –Hall, 1966.

Corner, James. “Terra Fluxus.” in The landscape Urbanism Reader, ed. Charles Waldheim, 21-33. New York: Princeton Architectural Press, 2006.

Cosgrove, Denis. “Landscape and Global Vision.” in Sites Unseen: Landscape and Vision, ed. Dianne Harris, D. Fairchild Ruggles, 89- 107. Pittsburgh, PA: University of Pittsburgh Press, 2007.
Cronon, William. Nature’s Metropolis: Chicago and the great west. New- York: W.W. Norton, 1992.

Crow, Jim. “Race, Water and Foreign Policy: The Tennessee Valley Authority’s Global Agenda Meets.” Diplomatic History 28, 1 (2004): 55-81.

Davis, Diana K , Bruke Edmund. “Introduction” in Environmental Imaginaries of The Middle East and North Africa ed. Diana K, Davis, and Edmund Bruke, 2-22. Athens: Ohio University Press, 2011.

Davis, Rebekah. “Development as a tool of diplomacy: The domestic models for United States policy in the Jordan River”, Thesis: ProQuest Dissertations Publishing, 1999.

De- Landa, Manuel. a New Philosophy of Society, Assemblage theory and Social Complexity. London: Continuum, 2006.

Deleuze, Gilles, Guattari, Felix. “A Thousand Plateaus.” in: Literary Theory: An Anthology, ed. Julie Rivki, Michael Ryan, 378-389. Oxford UK: Blackwell Publishing, 2004.

Demeritt, David. “What is The Social Construction of Nature? A Typology and Sympathetic Critique. Progress in Human Geography 26,6 (2002): 767-790.

Demirtas, Aslihan. “Rowing Boats in the Reservoir: Infrastructure as Transplanted Seascape,” in Landscapes of Development: The Impact of Modernization Discourses on the Physical Environment of the Eastern Mediterranean, ed. Panayiota Pyla, 16-36. Cambridge Massachusetts: Harvard University Press, 2013.

Escobar, Arturo. “Planning.” in The Development Dictionary: A Guide to Knowledge as Power , ed. Wolfgang Sachs, 132-146. London: Zed Books, 1992.

Esteva, Gustavo. “Development” in The Development Dictionary: A Guide to Knowledge as Power , ed. Wolfgang Sachs, 6-26. London: Zed Books, 1992.

Farias, Ignacio. “Introduction, Decentering the Object of Urban Studies,” in: Urban Assemblages: How Actor- Network Theory Changes Urban Studies, ed. Ignacio Farias, Thomas Bender, 1-25 . London-New York: Routledge, 2010.

Foucault, Michel. Security, Territory, Population: Lectures at the College de France 1977-1978.New York: Palgrave Macmillan : République Française, 2007.

Feitelson, Eran, Selzer Assaf and Almog Ram. “Water History Facets of Landscape Change in Israel/ Palestine 1920-1970: a Question of Scale and Periodization.” Water History 6, no. 3 (2014): 265-288.

Glikson, Artur. Physical Regional Planning. Jerusalem: Keter Pub. House, 1970.

Hamilton Thompson, Ian, “Ten Tenets and Six Questions for Landscape Urbanism,” Landscape Research no. 37 (2012):7-26. 

Hays, James Buchanan. T. V. A. on the Jordan: proposals for irrigation and hydro-electric development in Palestine, Washington: Public Affairs Press, 1948.

Hirsch, Eric, Ohanion Michael , “The Anthropology of Landscape: Perspectives on place and space.” Oxford: Clarendon Press, 1995.
 
Hommes, Lena, Rutgerd Boelens, Harro Maat.” Contested Hydro-Social Territories and Disputed Water Governance: Struggles and Competing Claims Over The Ilisu Dam Development in Southeastern Turkey.” Geoforum 71 (2016): 9-20. 

Hughes, Thomas P. Networks of Power: Electrification in Western Society, 1880- 1930. Baltimore and London: The Johns Hopkins University Press, 1983.
Hvattum, Mari, Brenna, Brita, Gjesvik, Torlid and Kampevold, Larsen, “The King’s Road: Constructing the Modern Landscape,” in Assigning Cultural Values ed. Kjerstin Aukrust, 219- 235. Frankfurt: Academic Research, 2013.
Hvattum, Mari, Brenna Brita, Elvebakk Beate. Routs, Roads and Landscapes. Burlington: Ashgate, 2011.

Kallus, Rachel. “State- Constructed Everyday: Envisioning a Place for The National Community.” in Landscapes of Development: The Impact of Modernization Discourses on the Physical Environment of the Eastern Mediterranean, ed. Panayiota Pyla, 144-166. Cambridge Massachusetts: Harvard University Press, 2013.
Kallus, Rachel. “Humanization of the Environment: Glikson’s Architecture and the Poetic of the Everyday.” Jurnal of the Architectural and Planning Research, 21, 2 (2004): 152- 170.
Latour, Bruno. We have never been modern. Cambridge, Mass.: Harvard University Press, 1993. (Translated by Catherine Porter). 
Latour, Bruno. Reassembling the social an introduction to actor-network-theory. New York: Oxford University Press, 2005. 

Larkin, Brian. “The Politics and Poetics of Infrastructure,” The Annual Review of Anthropology, August 21, 2013, http://hrc.cass.anu.edu.au/sites/default/files/docs/Anthropology_of_Infrastucture.pdf

Law, John, “Actor-Network Theory and Material Semiotics,” ANT 5.doc, April 25, 2007, http://www.heterogeneities.net/publications/Law2007ANTandMaterialSemiotics.pdf

Macy, Christine, Bonnemaison Sarah. “The Concept of Flow in Regional Planning: Benton Mackaye’s Contribution to the Tennessee Valley Authority.” in Roots, Roads and Landscapes, ed. Mari Hvattum, Jankie Larsen, Brita Brenna and Beate Elvebakk, 139-151. Famham Surrey : Ashgate, 2011.

Main T .Chas,   The unified development of The water resources of The Jordan Valley region. Boston : Chas. T. Main, 1953.

Matless, David .Landscape and Englishness .London: Reaktion Books, 1998.

Marx, Leo .The machine in the garden: Technology and the pastoral ideal in America. New- York: Oxford university press, 2000).

Meiton, Fredric “The Radiance of the Jewish National Home: Technocapitalism, Electrification, and the Making of Modern Palestine,” Comparative Studies in Society and History 57 (2015): 975- 1006.

Mitchell, William J.T. Landscape and Power. Chicago: University of Chicago Press, 1994.

Mossop, Elizabeth. “Landscapes of Infrastructure,” in The landscape Urbanism Reader, ed. Charles Waldheim, 163-177. New York: Princeton Architectural Press, 2006.
Morag, Nadav. “Water, Geopolitics and State Building: The Case of Israel.” Middle Eastern Studies 1, 37 (2001): 179- 198. 

Mumford, Eric. The CIAM Discourse on Urbanism, 1928-1960. Cambridge: MIT Press, 2000.

Mumford, Lewis. City Development: Studies in Disintegration and renewal. New- York: Harcourt Brace, 1945. 

Mumford, Lewis. Technics and Civilization. London: Routledge & Kegan Paul, 1962. 

Nandy, Ashis. “State.” in The Development Dictionary: A Guide to Knowledge as Power , ed. Wolfgang Sachs, 264- 275. London: Zed Books, 1992.

Ockman, Joan, Eigen Edward. Architecture Culture 1943-1968, a Documentary Anthology. New York: Columbia Books of Architecture Rizzoly, 1993.

Picon, Antoine. “Constructing Landscape by Engineering Water.” Researchgate, 16 (2016): 257- 266, https://www.researchgate.net/publication/303753545

Pyla, Panayiota. “Introduction: Development Histories and the Physical Landscape of the Eastern Mediterranean.” in Landscapes of Development: The Impact of Modernization Discourses on the Physical Environment of the Eastern Mediterranean, ed. Panayiota Pyla, 6-12. Cambridge Massachusetts: Harvard University Press, 2013.

Sachs, Wolfgang. “Introduction.” in The Development Dictionary: A Guide to Knowledge as Power , ed. Wolfgang Sachs, 1-6. London: Zed Books, 1992.
Schneider, Tatjana and Till, Jeremy, “Beyond Discourse: Notes on Spatial Agency,” in Footprint, no.4 (2009):98-99, http://www.footprintjournal.org/issues/show/5
Schorr, David. “Water Law in British- Ruled Palestine,” Water History 6, no. 3 (2014): 247- 263: https://link.springer.com/article/10.1007/s12685-014-0103-9

Scott James C. Seeing Like a State: How Certain Schemes to Improve the Human Condition Have Failed. New Haven and London: Yale university press, 1998.

Spiegel, Erika. Neue Städte in Israel: städtische und regionale Planung und Entwicklung. New Towns in Israel:  Urban and Regional Planning and Development. Stuttgart : K. Krämer, 1966.

Swidler, Ann “Culture in Action: Symbols And Strategies,” American Sociological Review, 51, no. 2 (1986):273-286.

Tal, Alon. Pollution in a Promised Land, an Environmental History of Israel. Berkeley: University of California Press, 2002.

Tal, Alon. The Land Is Full: Addressing Overpopulation in Israel. New Haven and London: Yale University Press, 2016.

Valderrama Pineda, Andres. “How do we Co- Produce Urban Transport Systems and the City?” in: Urban Assemblages: How Actor- Network Theory Changes Urban Studies, ed. Ignacio Farias, Thomas Bender, 123-138. London-New York: Routledge, 2010.

Waldheim, Charls. “Introduction: From Figure to Field” The landscape Urbanism Reader, ed. Charles Waldheim, 2-11. New York: Princeton Architectural Press, 2006.

Wentworth Rinna, Katuerine. The Waters of Rome: Aqueducts, Fountains, and the Birth of the Baroque City. New Haven:Yale University Press, 2011.

Wiener, Aaron. The Role of Water in Development, An Analysis of Principles of Comprehensive Planning. New York: McGraw- Hill, 1972.

Williams, Raymond. Keywords, a vocabulary of culture and society. New- York: Oxford university press, 1983. 

Wilkof, Shira. “Urban Arcadias: Émigré Experts, Spatial Knowledge, and The Rise of Zionist-Israeli Planning, 1933-1953.” Ph.D. Dissertation, Requirements for the Degree of Doctor of Philosophy in Architecture University of California, Berkeley, 2017.

Wolf, Donald E. Big Dams and Other Dreams: The Six Companies Story. Oklahoma, Norman, 1996.

Yinon-Amoyal, Einat, Kallus Rachel. “The Neighborhood Council: Where ‘Top-Down’ Engages With ‘Bottom-Up.’” Geo Journal 64, 2 (2005): 91- 104.





ארכיונים
· הארכיון הציוני המרכזי, ירושלים. 
· ארכיון מקורות- חברת המים הלאומית, תל אביב.
· גנזך המדינה: http://www.archives.gov.il
· מרכז אבי ושרה אהרונסון לחקר המורשת הבנויה, הפקולטה לארכיטקטורה ובינוי ערים בטכניון.
· ארכיון עיתונות יהודית היסטורית, הספרייה הלאומית ואוניברסיטת תל אביב: http://web.nli.org.il/sites/JPress/Hebrew/Pages/default.aspx
· המכון לחקר תנועת העבודה ע"ש פנחס לבון.
· מרכז התיעוד והמורשת – כפר מנדא והמועצה המקומית כפר מנדא.
· ארכיון יד טבנקין.
· אגף המים במשרד החקלאות.
· ארכיון לשכת העיתונות הממשלתית, אוסף התצלומים הלאומי: http://www.gpo.gov.il
· ארכיון קק"ל: http://salkkl.kkl.org.il/form/photos/ArchivePrePage
· ארכיון שיכון ובינוי: http://historical-archive.shikunbinui.com/
· הארכיון הישראלי לאדריכלות ע"ש דוד עזריאלי, מוזיאון תל- אביב לאומנויות.
· ארכיון אדריכלות ישראל (אא"י).
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