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Economic Review

Introduction
Rich in natural and scenic value, Israel’s open spaces serve as an important ecological, social, touristic, historical, and spiritual resource. As such, preserving and restoring them, and making them accessible to the public, should be regarded as a national priority, while neglecting or damaging them could lead to serious repercussions.	Comment by JJ: I have tried to re-jig this opening graf to preserve the content and meaning but make it read more smoothly and naturally.
When developing a workplan for the restoration of Israel’s open spaces, it is essential to create a toolkit for evaluating and implementing these projects. This section reviews and presents the economic implications of restoration efforts, and introduces tools to assess their economic impacts, including in terms of budget planning, financing, and revenue generation. The underlying principle is that a well-defined economic plan will support the implementation of sustainable restoration projects, with economic tools serving as the driving force behind these efforts.
This document comprises five chapters, each addressing the various economic implications of open space restoration initiatives:
1. A review of some of the economic models and approaches currently used in open space restoration initiatives.
2. An analysis of the costs involved in open space restoration projects.
3. An analysis of the ongoing maintenance costs for restored open spaces.
4. An economic analysis and evaluation of external benefits[footnoteRef:1](the economic benefits to the public that result from a restored natural space). [1:  Externalities refer to the costs or benefits resulting from an economic transaction that affect individuals or firms not directly involved in the transaction. In the context of evaluating open spaces, the term “external benefits” refers to the advantages and economic values generated by those spaces that cannot be directly measured or that do not provide immediate benefits to the entity responsible for restoring or developing the space. Despite this, these external benefits should be included in the overall assessment of the open space’s value.] 

5. An economic analysis and evaluation of opportunity costs[footnoteRef:2] (the costs that would arise if a particular open space were not restored). [2:  Opportunity costs are a basic economic concept that express the price of a product in terms of the value of the alternatives that were foregone in favor of its production. When assessing open spaces, if the foregone alternative was avoiding development to save costs, there could be unforeseen costs associated with not developing the site, such as heat islands, flooding, and other issues. This chapter explores these potential costs.] 



Chapter 1: A Review of Economic Models and Approaches in Open Space Restoration
This chapter aims to review economic models, both from Israel and abroad, that provide or generate economic value through open space restoration projects, particularly those that contribute to climate change mitigation. The goal is to explore successful practices that have supported the implementation of such projects by leveraging economic tools rather than relying solely on government funding.
1. Payments for Ecosystem Services (PES)
Payments for ecosystem service (PES) is a market-based approach, where landowners or farmers are compensated through direct payments or incentives for adopting practices that enhance ecosystem services. This could include conserving biodiversity, maintaining water quality, or sequestering carbon. The core concept of PES is that providers of ecosystem services should be entitled to payments just like any other service provider.[footnoteRef:3] PES programs can be funded by government agencies, private companies, non-governmental organizations, or international bodies.  [3:   Payments for Ecosystem Services: A Best Practice Guide. Birmingham City University. May 2013] 

A notable example of a PES project is the CompensACTION[footnoteRef:4] Initiative for Food Security and a Healthy Planet, managed by the G7 Food Security Working Group (GFSW). The program is tailored towards low- and middle-income countries, and while Israel does not fit this category, some of its principles and methods can still be adopted. The initiative focuses on developing strategies to reward farmers through PES programs, leveraging public and private capital to create an infrastructure for their swift implementation. [4:  CompensACTION POLICY BRIEF . November 2022 
] 

According to CompensACTION, achieving the project’s goals requires the following systemic actions:
· Support for public policy to establish national frameworks for PES programs. Experience shows that there is a strong correlation between policy development and the realization of PES transactions. A relevant economic policy example includes setting fair and minimum prices for carbon trading and other ecosystem services, and recognizing the legal rights necessary for compensation and mediation related to these services. 
·  Boosting public and private investments to support PES. This could involve directing public funds into subsidies for farmers who enhance ecosystem services. In Colombia, for example, corporation tax payments can be redirected to support payments to farmers providing ecosystem services.
· Adopting disruptive innovations to implement numerous low-cost PES transactions, such as technologies that enable carbon trading on private agricultural land. Typically, these are Measurement, Reporting, and Verification (MRV) technologies[footnoteRef:5] that track and verify the amount of carbon sequestered and assess additional environmental system services. [5:  MRV (Measurement, Reporting, and Verification) is a multistage process used to assess greenhouse gas emissions reductions resulting from specific activities such as reducing emissions through technological means or by sequestering carbon from the atmosphere. The MRV process enables emissions reductions to be verified and tradable carbon credits to be earned.] 

Various countries have adopted different PES programs that have provided economic incentives for various services, e.g.:
· The Watershed Industrial Council program in New York State works in cooperation with farmers and landowners of forested areas to protect state water sources, preserve open spaces, and strengthen local agriculture and forestry.
· Ecuador’s Socio Bosque program generates economic incentives to preserve forests and prevent soil erosion in Ecuador.
In Israel, a pilot project based on the PES principle[footnoteRef:6] has been launched to develop agricultural interface tools in the Tzipori river basin. The initiative offers effective tools to improve the interaction between agriculture and the natural environment, with a particular focus on rivers. Funding will be offered to farmers who adopt environmentally-friendly agricultural practices. The project is being conducted in cooperation with the Ministry of Agriculture’s Department of Soil Conservation and Drainage. It outlines 13 activities for farmers aimed at preserving and restoring open spaces, with funding from the Drainage Authority. It is important to note that payments are provided solely for improving ecosystem services (environmental and social benefits), rather than for regulatory compliance. The program operates on the premise that restoring one kilometer of river costs around one million NIS, and aims to provide alternative tools for restoring large areas of land that interface with agricultural areas. [6:  Environmental Management Protocols for Israeli Agriculture, October 2023. The document describes an initiative undertaken as part of the national Tzipori river restoration project, managed by the Kishon Drainage and Rivers Authority.] 

The proposed payments were designed to create a “win-win” situation for both farmers and the river. Farmers would gain from the arrangement, while open spaces along the river would be restored at a lower cost than government-led projects and the expenses of repairing damage caused if the project were not implemented. This is based on the assumption that accurate calculations can be made after the completion of the pilot project.
Below is a detailed list of the main activities of the pilot project to develop agricultural interface tools in the Tzipori river basin, including their costs.
Table 1: Activities funded as part of the pilot project to develop agricultural interface tools in the Tzipori river basin
	Activity
	Explanation: 
Type of Relevant Area
	Annual Cost

	Creating a buffer strip along the side of the stream 
	At the boundaries of cultivated fields, between productive areas and natural habitats or conservation sites. Buffer strips can also be used alongside access roads that channel runoff directly into bodies of water, or along fencing lines that help create connectivity between natural habitats.
	450 NIS per dunam

	Riverbank management
	Intended for use in plots adjacent to streams and drainage channels.
	250 NIS per applied dunam

	Invasive species management
	Intended for use in plots adjacent to streams and drainage channels.
	400 NIS per managed dunam

	Service crops in field crops
	In cultivated fields that drain directly into a body of water (or that are designated on maps by the Ministry of Agriculture as an area prone to erosion).
	200 NIS per dunam

	Service crops in orchards and vineyards
	Young orchards or vineyards that drain directly into a body of water (or that are designated on maps by the Ministry of Agriculture as an area prone to erosion), or are located on slopes where runoff occurs and is accompanied by soil erosion.
	100 NIS per dunam

	Enhancing food sources for seed-eating birds
	· Plots/patches with low yield and profitability.
· Corners of an agricultural plot that are difficult to reach with agricultural machinery
· Small and remote plots.
· Selected field remnants.
	100 NIS per cumulative dunam

	Nectar and pollen field remnants (for the benefit of pollinators and beneficial insects)
	· Plots/patches with low yield and profitability.
· Corners of an agricultural plot that are difficult to reach with agricultural machinery.
· Small and remote plots.
	350 NIS per dunam

	Vegetative cover for fencing (nectar and landscape)
	Adjacent to sections of fencing along the edges of cultivated agricultural plots that are close to habitats or conservation elements.
	30 NIS per 10m section of vegetative fence cover

	Ecological connectivity through perennial vegetation strips
	In areas where national ecological corridors are fragmented, or where agricultural land divides significant habitats (e.g., between different nature reserves). It is recommended that these are positioned near streams, tree lines, or in wet areas that may indicate the presence of springs or unique habitats.
	350 NIS per dunam

	Creating a living fence
	· Near dairy farms, pens, or open poultry houses.
· Sites where both sides of the living fence can be managed.
· Sites prone to surface runoff and erosion.
· Sites where a living fence can block winds affecting wind-sensitive crops.
· In relevant sites where there is already a living fence, maintenance fees can be considered.
	25 NIS per 10m section

	Management in the vicinity of sensitive habitats
	· At the borders between productive fields and sensitive sites – wetland habitats, unique natural sites (containing endangered species), historical sites, settlements, and areas where people congregate.
· At the boundaries with water sources that are of environmental value.
	250 NIS per dunam

	Management in the vicinity of wet habitats (winter ponds, wet meadows, springs)
	· Only on cultivated land near winter ponds, springs, or near water/drainage channels with environmental value.
· Not near historical or archeological sites.
· Not near polluted ponds or ponds used for industrial purposes.
	250 NIS per dunam

	Service crops to control erosion in erosion-prone areas
	· On cultivated sites where there is a risk of erosion and surface runoff.
· In areas adjacent to ditches, streams, and rivers.
	250 NIS per dunam



*These activities are intended to generate broad public benefits that will require interagency cooperation in order to ensure ongoing funding.
2. Carbon Credits
Carbon credit trading is the predominant mechanism used in PES programs, and as such merits a more detailed examination. The carbon credit market emerged out of international agreements and treaties and has expanded rapidly, driven by regulatory mandates that compel manufacturers and entire industries to purchase carbon credits. As a result, the carbon credit market has become the most advanced PES tool, with initial efforts also emerging in Israel in recent years.
Carbon sequestration and capture have become key ecosystem services in response to the requirements of the United Nations Framework Convention on Climate Change (UNFCCC). In 1999, developed nations ratified the Kyoto Protocol, pledging to reduce greenhouse gas emissions within their jurisdictions. To achieve these emissions targets, a trading mechanism was established to quantify emissions reductions or carbon sequestration. Through a process of monitoring, reporting, and verification (MRV), carbon credits can be earned or sold. Global regulations have turned carbon credits into a valuable tradable financial instrument, with each credit representing one ton of carbon dioxide (CO2).
Open spaces can generate economic value by developing ecological systems that capture and sequester carbon in the soil, earning carbon credits for these efforts, and trading the credits. There are several methods for acquiring carbon credits through carbon sequestration in open spaces, thus enhancing the economic feasibility of conserving and developing these sites:
a. In agricultural areas, carbon trading provides an incentive to farmers to adopt practices that sequester carbon, enabling them to earn additional income through land management practices alongside sales of agricultural produce. Carbon trading is an emerging sector in Israel, with several companies already providing solutions to help farmers earn carbon credits.[footnoteRef:7] However, the certification process for agricultural carbon credits is still in its early stages in Israel and globally, with agriculture accounting for only around 1% of global carbon credits.[footnoteRef:8] In Israel, estimates suggest that agriculture has the potential to sequester around 3% of the country’s total annual emissions,[footnoteRef:9] with the capacity to generate between 0.2-2 carbon credits per dunam of land.[footnoteRef:10] [7:  For example, ecotraders, we agri]  [8:  Agriculture produces just 1% of carbon credits, data suggests, AgFunder Network Partners (AFN), 2021]  [9:  Boris Shekler et al (2021). Assessing the potential of soil carbon sequestration in the transition to sustainable farming in agricultural areas in Israel (in Hebrew).]  [10:  Jennifer L (2022) Agricultural Carbon Credits and Carbon Farming Guide, Carbon Credits.] 

b. Another emerging approach is ecosystem restoration through rewilding. This method creates new habitats that both preserve biodiversity and contribute to carbon sequestration in the soil, particularly in wetland habitats. Carbon credit trading provides added economic value to open spaces, supporting both their restoration and long-term preservation. One of Israel’s first wetland rewilding projects is underway in Kibbutz Kfar Ruppin, where abandoned fishponds are being restored to their natural state. The aim is to support biodiversity by creating a stopover and feeding station for migratory birds, while also offering various ecosystem services, alongside education, leisure, and recreation. Preliminary data suggest that the project will sequester over three tons of carbon (equivalent to three carbon credits) per dunam of land on a five-year average.[footnoteRef:11] [11:  Fixation and capture of atmospheric carbon through ecosystems. Ecology and Environment, November 15, 2022.] 

The price of carbon credits varies significantly between different projects. Prices are influenced by a number of factors, including because carbon credit production, particularly from agriculture, is still in its early stages and the market is still evolving. Estimates indicate that agricultural carbon credits could be priced at around $30, whereas credits from rewilding projects might trade for around $100. For example, the Kfar Ruppin Birding Park restoration project produced 2.5 carbon credits per dunam. These were sold at a premium price of $160 each, or $400 (about 1,500 NIS) per dunam annually. However, a more typical price would be $250 (about 940 NIS) per dunam.[footnoteRef:12] According to our data, agricultural projects usually generate around $90 (about 340 NIS) per dunam annually. [12:  Data based on conversations with Yuval Lavie from Terrra and Nitzan Bauer from we agri. These are very rough estimates intended to provide a sense of scale. Please note that the price of each credit is determined based on the quality of a particular project. Since carbon credits are a tradeable security, their price fluctuates over time.] 

3. Green social bonds
Social bonds are financial instruments designed for funding projects that deliver social and environmental benefits. Such initiatives might address social issues, and could also include ecosystem restoration, conservation, sustainable agriculture, or the development of ecofriendly infrastructure.
Social bonds are usually issued through public-private partnerships, enabling funds to be raised at relatively low cost. Unlike traditional bonds, social bonds do not involve interest or fixed payments. Instead, repayment depends on a project’s success, based on how well its outcomes meet predefined criteria. Projects funded by social bonds are usually limited to a specific number of years and intervention cycles, and are often structured as pilot programs. Once a project ends, the knowledge gained is shared with public and social organizations.
In 2020, for example,[footnoteRef:13] Tel Aviv partnered with the Social Finance Group (SFI) to issue social bonds aimed at tackling loneliness among the city’s seniors. The bonds, issued for a term of two and a half years, offered investors an expected return of 5-6%, contingent on achieving predefined targets related to improving health metrics associated with loneliness, such as depression. Funding was provided by the Tel Aviv municipality and the Tel Aviv Foundation. In the past, SFI’s social bond investors have mainly been commercial entities such as banks, individual impact investors, and philanthropic funds. SFI now plans to raise funds from the general public through a crowdfunding campaign. Its responsibilities include issuing bonds, defining success metrics, and implementing the projects.	Comment by JJ: About – SFI Group 

Here it is called the SFI group not foundation

Is this what is meant here? [13:  Jenya Volinsky (2020) “Will the bond market experts help alleviate the loneliness of 200 Tel Aviv seniors?” The Marker, July 7 (in Hebrew). Available at: https://www.themarker.com/markets/2020-07-07/ty-article/.premium/0000017f-e18d-d568-ad7f-f3efea670000?lts=1699474556712] 

Although social bonds could serve as an effective financial tool for open space restoration and preservation projects, their use in Israel for such purposes is still in its early stages, and requires further development.
4. Regulatory and Municipal Tools
Israel has two channels for developing public open spaces:
a. Developer assignments: This practice, which is sometimes mandated by local planning and building committees, requires developers or landowners to fund a “public assignment” as a condition for receiving additional building rights. Public assignments may include initiatives such as creating a public garden or restoring a local public space, and are defined at an early statutory stage (e.g., as inclusion in the blue line or another designation). It is important to note that a legal challenge has been issued regarding the betterment levy. Typically, the cost of the public assignment is deducted from the total value of the property, and betterment levy is then applied on the difference (gross betterment). However, current legal cases seek to deduct the cost of the public assignment from the total betterment levy.[footnoteRef:14]	Comment by JJ: What is the intended meaning here – I believe this term refers to the boundary of a particular village or town? However I can only find reference to this within the context of Area C in the West Bank...	Comment by JJ: Hetel Hashbacha: The complete guide to Israel’s betterment levy (buyitinisrael.com) 

For terminology [14:  For more information on this ruling, see: Guy Nardi (2022) “Appeals Committee: Public Development Reduces the Betterment Levy.” Calcalist, April 6 (in Hebrew). Available at: https://www.calcalist.co.il/real-estate/article/bybnk3kx5] 

b. Public open space levy:[footnoteRef:15] another method involves the public open space levy. This levy is imposed by local authorities, usually when a building permit application is filed. Under the Municipalities Ordinance, municipalities have the authority to impose charges to finance necessary infrastructure and development works. To use the Ordinance for developing public open spaces, a specific bylaw must be enacted that authorizes making a charge in the form of a public open space levy. The open space must be created within the neighborhood where the development is occurring (regardless of whether it is a new build or an existing development). The amount of the levy is determined based on the size of the built-up area and the open space area at the time the building permit is issued.	Comment by JJ: Is this what is meant here? [15: Yaron Nadam, (2013) “The development is on us; the public open space is on you.” Calcalist, August 22. (In Hebrew). Available at: https://www.calcalist.co.il/real_estate/articles/0,7340,L-3610678,00.html] 

A review by the financial newspaper Calcalist shows that the amount of the levy ranges between 45-85 NIS per square meter (for land and construction combined). The public open space levy for a 100 square meter apartment would amount to 8,500 NIS per apartment.

	Rate of Public Open Space Levy in NIS


	Local Authority
	Payment per square meter

	
	Land
	Building

	Ashdod
	32.26
	32.67

	Rehovot
	23.94
	25.62

	Givat Shmuel
	23.01
	22.02

	Beer Yaakov
	22.78
	59.72

	Kadima-Zoran
	36.22
	47.54

	Pardessiya
	52.07
	33.9

	Hof HaCarmel
	15.51
	31.02

	Source: Ben Eliezer and Partners Law Office



This mechanism has attracted a certain amount of criticism, with some arguing that it effectively constitutes double taxation. Before local bylaw provisions for public open spaces were established, the development of such spaces was funded by betterment levies, in accordance with their intended purpose and with the Planning and Construction Law. As a result, both a betterment and a public open space levy are now collected. Thus, with proper structuring in negotiations with local authorities, this mechanism could potentially also be used to fund open space rehabilitation projects.
5. Ecological entrepreneurship and ecotourism
Ecotourism is defined as “responsible travel to natural areas that conserves the environment, sustains the well-being of the local people, and involves interpretation and education.”[footnoteRef:16] Funding models for open space rehabilitation and development could incorporate business ventures or public ecotourism projects. Ecotourism initiatives can help rehabilitate and preserve a site’s environmental values, benefit local communities by creating accessible open spaces that are suitable for leisure purposes, alleviate tourist pressure on other natural areas, and boost the local economy. When ecotourism ventures are run as businesses, they can generate revenue that supports community wellbeing, recoups investments, and helps offset the costs associated with rehabilitating or developing an open space. Sources of income from ecological tourist ventures are diverse, and could include revenues from entrance fees, parking and accommodation charges, granting on-site franchisee licenses, and renewable energy production.	Comment by JJ: English text taken direct from the site in the ref below [16:  The International Ecotourism Society, 2015. Available at: https://ecotourism.org/what-is-ecotourism/] 

Some examples of restoration projects that include ecotourism in Israel are the Ariel Sharon Park,  the Nili and David Jerusalem Bird Research Station, the Hod Hasharon Ecological Park, and the Agamon Hula-JNF Nature and Ornithology Park. Some of these examples are described in more detail below:
· The Ariel Sharon Park includes a paid interactive visitor center that tells the story of the Hiriya “garbage mountain,” and provides educational tours. The complex also has an events garden. According to a 2015 report by Israel’s State Comptroller,[footnoteRef:17] the estimated cost of construction was 1.285 billion NIS, with annual maintenance costs of 27 million NIS. Meanwhile, independent revenues (i.e., those that do not come from the state budget) are estimated at 8 million NIS annually, such that the park’s revenues cover about 30% of its maintenance costs.	Comment by JJ: Added by me for context [17:  Israel State Comptroller’s Report (2014). The Ariel Sharon Park Company. Available at: https://www.mevaker.gov.il/he/Reports/Report_248/ec50f9fd-ab29-47f7-b56a-623523b1ebea/305-ver-4.pdf (in Hebrew).] 

· A restaurant located in the American Independence Park in the southwestern Jerusalem Hills has a monthly rent/license fee of about 15,000 NIS. This includes operating an information station that helps attract visitors to the site, and cleaning the station and the restaurant, a service valued at a further 10,000 NIS. Therefore, the resulting cost, including avoided costs (alternative costs), is estimated at 25,000 NIS per month.[footnoteRef:18] [18:  Information provided by Gidi Bashan, Director of the Jerusalem Hills region, KKL-JNF, on December 19, 2023.] 

As well as generating revenue from their proximity, well-maintained open spaces boost the value of surrounding properties, and attract more visitors. This can lead to additional indirect revenue through specific economic mechanisms such as the betterment levy. For further details on this topic, see Chapter 5: Economic Analysis and Evaluation of Alternative Costs.
6. Conservation easements
Conservation easements are legal agreements between landowners and conservation organizations or government agencies, where landowners voluntarily restrict certain land uses to protect natural resources or preserve ecosystem services. In exchange, they may receive financial compensation or tax benefits. The Ministry of Agriculture’s Land Conservation Division supports farmers in implementing measures to prevent the degradation and erosion of agricultural land[footnoteRef:19] through an investment procedure that offers various undertakings, methods, and criteria. The Division’s budget has increased over the years, and is now set at 6 million NIS. [19:  The full set of undertakings for which grant applications may be made include: planting buffer strips, seeding channels, seeding drainage ditches, stabilizing plants in orchards, installing subsurface drainage, constructing earthen or stone berms, constructing agricultural drainage ditches, managing and dispersing runoff, and installing soil or stone terraces, in accordance with the terms and conditions set out in the investment procedure.] 

Additional funding sources:[footnoteRef:20] [20:  Most of the information in this section has been sourced from: Ben Balak, Michal Grossman, Tamir Arviv, and Anna Hales (2022). Financial Tools for Funding ‘Blue Infrastructure’ in Local Authorities. The Israeli Association for Ecology and Environmental Sciences. (in Hebrew). ] 

7. Public foundations
There are several foundations that allocate grants for improving open spaces. These include the Open Spaces Conservation Fund, the Quarry Restoration Fund, the Marine Pollution Prevention Fund, and the Maintenance of Cleanliness Fund.	Comment by JJ: Maintenance of Cleanliness Fund Ministry of Environmental Protection (www.gov.il) 
· Government partners – government ministries that have already participated in funding open space projects include the Ministry of Construction and Housing, the Ministry of Agriculture and Food Security, and the Ministry for the Development of the Periphery, the Negev and the Galilee. Other relevant ministries that may participate in funding open space improvement projects include the Ministry of Environment Protection, the Ministry for Social Equality and the Advancement of the Status of Women in Israel, and the Ministry of Tourism.	Comment by JJ: Ministry of Agriculture and Food Security (Israel) - Wikipedia 

This is now called the Ministry of Agriculture and Food Security. 	Comment by JJ: Ministry for the Development of the Periphery, the Negev and the Galilee - Wikipedia 
· The Israel Land Authority – through a project development budget fund and cooperation with infrastructure bodies such as the National Roads Company of Israel and Israel Railways.
· Other bodies – JNF-KKL, Mifal HaPais, Yad HaNadiv, and other private foundations such as the Beracha Foundation.
Chapter 2: Analysis of the Implementation Costs of Open Space Restoration Projects
Asking “how much does it cost to rehabilitate an open space?” is like asking “how much does a dish cost at a restaurant?” The answer varies wildly and depends on many factors, including the type of rehabilitation, location, and the terrain. To illustrate the broad range of costs associated with open space rehabilitation, this chapter outlines the factors that impact on cost, and the key components involved in the process. We also present the current price range for rehabilitating different types of open spaces, and provide three examples of bills of quantities for open space rehabilitation projects.
Key factors influencing the cost of restoring open spaces[footnoteRef:21] [21:  The information in this chapter was mainly sourced from conversations that took place in August 2023 with ecologist Aviv Avisher, and architect Tali Wexler of The Commons architecture firm.] 

Rehabilitation methods and objectives vary wildly and range from minimal, inexpensive efforts aimed at improving ecological function – such as thinning or planting – to more complex and expensive works that involve fully restoring an open space to its natural state. This continuum can be described as follows:
Figure 1: Key factors affecting the cost of restoring open spaces – range of possible actions for the characteristic “restoration methods and objectives”
[image: ]
Minimal activities to restore ecological function	Comment by JJ: I cannot recreate the figures
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Terrain constraints: the greater the number of constraints, such as riverbeds, borders with agricultural lands (which may require agreements or expropriations), rock formations, and other obstructions, the more complex the rehabilitation process. Earthworks and the use of heavy machinery may be required, which increases costs. Additionally, the initial condition of the land also affects costs – generally, sites with more natural elements and functioning ecosystems will be cost less to rehabilitate. Conversely, disturbed areas often harbor more invasive species, which require treatment.
Location and size of the area: in general, it is more costly to rehabilitate sites in Israel’s more peripheral areas than those in the central coastal plain region. The more remote or isolated the site, the higher the cost of rehabilitation. Size is another factor: the larger the site, the lower the cost per of rehabilitation per dunam of land (due to the principle of diminishing marginal costs).	Comment by JJ: “center” and “periphery” are terms used in Hebrew that are shortcuts for more complex meanings that people outside of Israel will not understand. I think “central coastal plain” at least provides some geographic anchor for readers.
Public access: Adapting a site for public access increases rehabilitation costs. Levels of public access vary from extensive development that facilitates partial access (such as building an observation tower or a floating bridge) to intensive development designed for largescale public access. The latter might involve creating trails and installing seating areas, shade structures, fencing, and railings.
Cost components for open space rehabilitation projects
Below is a breakdown of the main rehabilitation components, grouped by cost level:
Expensive, highly-variable components – intensive public access, soil contamination, earthworks or heavy machinery, toxic waste removal.
Moderately-priced components with a moderate level of variability – planning (the type of planning approach used can significantly impact costs), extensive public access (small observation hides, paved paths), rock formations, small dams, preventing vehicular and pedestrian access by installing fencing and railings, and undertaking activities to strengthen taxonomic groups.
Generic (frequently recurring) low-cost components – invasive species management, plant treatment (seeding, planting, irrigation systems, tree planting), removing waste or debris, labor components, including monitoring and supervision,[footnoteRef:22] irrigation systems, and planting.[footnoteRef:23] [22:  A rough estimate of the daily cost for a worker is 300 NIS, and for a supervisor 600 NIS.]  [23:  A seedling costs 1 NIS, a tree costs 6 NIS.] 

Cost range for open space rehabilitation projects (not including maintenance costs)
As noted, the cost range is very broad. However, based on conversations with several planners, we have been able to outline certain parameters. The price range identified from these discussions ranged from 2,300 NIS per dunam for basic, low-cost rehabilitation, to 500,000 NIS per dunam for extensive redevelopment, including restoration work.
The Environmentally Supportive Agriculture initiative,[footnoteRef:24] in its summary and conclusions, provides the average costs of 11 rehabilitation projects across a total of 220 dunams. It is cautiously observed that prices have more than doubled between 2015 and the present (particularly following the coronavirus pandemic). The current average per dunam cost is 11,000 NIS for rehabilitation[footnoteRef:25] and 21,000 NIS for restoration. [24:  Aviv Avisher, 2015, Report submitted to the Israel Nature and Parks Authority (in Hebrew).]  [25:  Here, the term “restoration” refers to minimal works that are undertaken to improve ecological function.] 

Figure 2: Average costs of 11 rehabilitation projects spanning 220 dunams (source: The Environmentally Supported Agriculture Initiative)
[image: ]
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Another study on the economic implications of establishing ‘blue’ infrastructure[footnoteRef:26] collated and categorized several relevant projects as either intensive or extensive development. Project costs ranged from 4,000 to 600,000 NIS per dunam. [26:  Balak et al., Tools for Funding ] 

[image: ]Figure 3: Examples of project costs (NIS/dunam) according to development type (data sourced from Financial Tools for Funding Blue Infrastructure in Local Authorities)
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Examples of bills of quantities from several rehabilitation projects, including representative cost components[footnoteRef:27] [27:  All bills of quantities taken from the Mefa’ar Kishon Masterplan, Project Portfolio, 2022, produced by JNF-KKL, the Kishon Drainage and Rivers Authority, the Kiryat Tiv’on local council, and the Commons company.] 

The table below summarizes the main costs according to the type of rehabilitation. Detailed bills of quantities for the various sections are presnted later in this chapter. 
Table 2: Rehabilitation costs per dunam for various sections of the Kishon Gap Masterplan
	Type of Rehabilitation/ Name of Section
	Additional Factors
	Average Cost/Dunam (including VAT)


	Extensive rehabilitation of a stream / Rehabilitation of the Yokneam stream meander section.

	Rehabilitation with land constraints due to the presence of agricultural areas, no public access, including medium-cost works.

	
16,271 NIS / dunam

	Extensive rehabilitation within an intensive area / Weizmann Street and the Secret Park

	Rehabilitation with significant land constraints due to developed urban boundaries, no public access, including low to medium-cost works.

	
38,456 NIS / dunam

	Intensive development / Kishon Canal and Locomotive Park
	Rehabilitation with significant land constraints due to developed urban boundaries, no public access, including low to medium-cost works.
	
88,274 NIS / dunam



Extensive stream rehabilitation – the Yokneam stream meander section 
This is an area of agricultural plain located underneath the Keshet interchange bridges. The site is located some distance from residential settlements and serves as an important connection to the upper basin. However, it is bounded on three directions by a railroad track and highways. An ecological survey determined it to have medium value. During a period of flooding, an ancient meander was observed on the left bank.	Comment by JJ: Oxbow?
Figure 4: Restoration components, development compilation, and proposed cross-section for restoring the Yokneam stream meander section (Kishon Gap masterplan).
[image: ]
[Title: Segment 01 – Yokneam Stream meander. Restoration components.
Development compilation: Flood plain 1:100 against the background of the elevation layer and development plan
Section of stream segment
Land elevation
Recovery of stream meanders
Eradicating invasive species and restoring vegetation
Regulating the flow of spring water into the stream (Ein Yitzhakiya)
Barrier strips
Length (km): main channel – 0.8, secondary 0.6
Protected core – 63 dunams
Mean width – 95m
Labels left to right:
District boundary
Plot boundary
Floodplain 1:100
Path to Tel Qashish
Restoration of vegetation in the area of the meander
Land elevation and creation of an active floodplain in the meander
Improving connectivity with Ein Yitzhakiya
Path to Tel Yokneam
Cross section:
Agricultural Road
Railroad track
Bank
Qashish stream
Bank
Meander

The costs and components for this development are shown in Table 3.
Table 3: Breakdown of development components[footnoteRef:28] for restoring the Yokneam stream meander section (Kishon Gap masterplan). [28:  The relevant key components of the project are presented in this document.] 

	Works
	Details
	Quantity
	Unit Cost
	Average Cost per Dunam

	Ground elevation

	Elevation by channel damming

	1 comp.[footnoteRef:29]	Comment by JJ: The intended meaning here is not clear. Perhaps “component”? [29:  The term “comp.” refers to the total cost of a particular activity (including all subsections). This unit of measurement is used when it is difficult to estimate individual quantities and costs for each component, but the total cost can be estimated (using architectural experience).] 

	50,000 NIS
	---

	Protected core – land clearing of open spaces	Comment by JJ: Is this the intended meaning here?

	450 dunams twice annually. 900 dunams for 3 years

	46 dunams
	2,700 NIS
	450 NIS

	Protected core – restoration of vegetation
	20% * 44 dunams
	9 dunams
	19,000 NIS
	26,500 NIS



Land area: 63 dunams.
Total costs before VAT: 730,000 NIS
Unforeseen costs 20%: 146,020 NIS
VAT: 148,940 NIS
Total costs including unforeseen costs and VAT: 1,025,060 NIS
Average cost per dunam including VAT: 16,271 NIS
Extensive rehabilitation in an intensive area: Weizman Street and the Secret Park
A section of the stream in this area suffered from disturbed banks. Invasive vegetation had taken hold on one bank, while the opposite bank was steep and covered in dense vegetation that obscured the stream. Construction near the stream had created a bottleneck, which further narrowed the area. Further, a nearby gas station was a source of various pollutants, including surface runoff, light pollution, and the potential for leakage.
Figure 5: Restoration components, development compilation, and proposed cross-section for Weizmann Street and the Secret Park (Kishon Gap Masterplan).
[image: ]
[Title: Segment 01 – Weizmann Street and the Secret Park. Restoration components.
Development compilation: Flood plain 1:100 against the background of the elevation layer and development plan
Widening of banks and section design (the Secret Park)
Ground elevation in the main channel
Thinning of eucalyptus and ash trees
Eradicating invasive species and restoring vegetation
Retention upstream, separation of the meander near the gas station to treat the runoff draining from the gas station.
Length (km): main channel – 0.75 
Protected core – 41.4 dunams
Labels from left to right: 
Separating the path of the meander and creating a retention basin for runoff from the direction of the gas station
Widening and shaping the banks at the interface with the park
Thinning eucalyptus and ash
Raising the bed upstream of the bridge
Cross section
Agriculture
Embankment
Secret Park
Qashish Stream
Agriculture
Dirt road
Gas station
Table 4: Breakdown of the development components for restoring Weizmann Street and the Secret Park (Kishon Gap Masterplan).
	Activity
	Details
	Quantity & Unit
	Unit Cost (NIS)
	Total Cost (NIS)


	Widening of banks and section design (Secret Park)
	East bank – 250 m length * 4 m
	1,000 cubic meters
	29 
	29,000 

	Banks – restoration works in area of disturbed land
	6,000 initial seed spraying, 3,500 + 7,000 second treatment and planting, 3,500 third – east bank
	250 cubic meters
	200 
	50,000 

	Ground elevation in the main channel
	Above the livestock farm bridge
	Comp.
	50,000 
	50,000 

	Thinning of eucalyptus and ash trees
	Felling and pruning of treetops
	122 trees
	600
	73,200

	Protected core – eradicating invasive species
	450 per dunamn twice yearly, 900 dunams * 3 years
	21.6 dunams
	2,700
	58,320 

	Protected core – restoring vegetation
	20% double – dunam	Comment by JJ: This is a direct translation of the source - the meaning is not completely clear
	4 dunams
	19,000 
	76,000 

	Main channel banks – restoring vegetation
	5,000 initial + 7,000 planting, 3,500 second, 3,500 third
	645 m in length
	380
	245,100 

	Rewilding – slowing down the drainage of water from the gas station
	Retention basin
	4.5 dunams
	50,000 
	225,000 

	Stream trail
	2.5 m of concrete with ant passages	Comment by JJ: Is this the intended meaning here
	700 m in length
	810 
	567,000 



Total costs before VAT: 1,373,620 NIS
Unforeseen costs 20%: 274,724 NIS
VAT 17%: 280,218 NIS
Total costs including unforeseen costs and VAT: 1,928,562
Length (km) of the main channel: 0.75
Protected core area: 41.4
Average cost per dunam: 38,456 NIS
Intensive development with public access: the Qashish Canal and Locomotive Park
The proposed plan aims to divert significant water flow into the Qashish Canal, restore its profile to create a more natural appearance, and extend water flow throughout the hot season. It also involves widening and rehabilitating the canal banks, connecting them to Locomotive Park, and developing a hiking trail along the waterway with seating areas and observation hides. The plan also proposes removing paths along the main stream, and redirecting human activity and interaction to the Qashish Canal. In Locomotive Park, the plan focuses on restoring old features that were once used for play, gatherings, hiking, and seating, and which have been removed over time.
Figure 6: Development compilation for rehabilitating the Qashish Canal and Locomotive Park (Kishon Gap Masterplan).
[image: ]
[labels from left to right:] Community forest; Upgrading the Locomotive Park; Observation Hides; Lowering and creating a floodplain connecting the Kishon and the canal; restoring the Qashish canal; removing paths and crossings
Table 5: Breakdown of development components for the rehabiliation of the Qashish Canal and Locomotive Park 
	Works
	Details
	Quantity & Unit
	Unit Cost (NIS)
	Total Cost (NIS)


	Seating areas
	2 benches, picnic area

	3
	11,500
	34,500

	Landscape restoration and tree planting
	Cleaning, land preparation, sowing, tree planting (10 trees per dunam)

	5
	8,000
	40,000

	Observation hides

	
	1
	170,000
	170,000

	Signage
	

	5
	8,000
	40,000

	Removal of dirt tracks, roadblocks for offroad vehicles

	2 roadblocks
	2
	300
	600

	Locomotive Park
	Intensive rehabiliation and development of a public open space

	12,500
	450
	5,625,000

	Community forest gardening (private initiative)
	5 dunams
	
	
	



Area: 94 dunams
Total cost before VAT: 5,910,100 
Unforeseen costs 20%: 1,182,020
VAT 17%: 1,205,660 
Total cost including unforeseen costs and VAT: 8,297,780 NIS
Average cost per dunam: 88,274 NIS.
Chapter 3 – Analysis of Ongoing Maintenance Costs Following Rehabilitation
Maintenance costs for open spaces vary widely depending on the site’s characteristics and usages. For example, an open space that has undergone intensive rehabilitation, is used for ecotourism, and has high visitor traffic, a staff team, and service facilities for visitors and staff (such as an urban ecopark) will have significantly higher maintenance costs than a natural open space that has no public access or an agricultural area that also has no public access, infrastructure, or facilities. Maintenance components should be incorporated from the earliest stages of needs assessment, planning, budgeting, and implementation. A major shortcoming in open space restoration projects in Israel is the failure to align evaluations of restoration and maintenance costs with securing adequate funding to cover both of these aspects from the initial planning phase.
Please note that in this chapter on maintenance costs, the terms “extensive” and “intensive” land use levels refer specifically to visitor volume rather than development type, which is the focus in other sections of this document. 
Maintenance costs can generally be divided into three categories:
Table 6: Main categories of maintenance costs
	Cost Category
	Details

	Human resources
	Salaries and on-costs, permanent staff and subcontractors e.g., inspectors, garbage removal contractors, and a public contact center

	Maintenance and operational
	Fencing and signage equipment, maintenance, electricity, water, vehicles, insurance, etc


	General and miscellaneous
	Management, advertising, events, etc.




A rehabilitated open space can include various types of area, each requiring different levels of maintenance. For example, a site might feature an area designed to accommodate large numbers of visitors, in addition to extensive peripheral open natural areas that are not accessible to the public.
A model developed for the Southern Jordan Drainage Authority in 2022[footnoteRef:30] to assess maintenance costs for planned sites has been used to map ongoing maintenance costs for Israel Nature and Parks Authority (INPA) sites. The model establishes four levels of land maintenance: [30:  All data shown here are taken from Israel Nature and Parks Authority sites, which have a certain level of maintenance and specific characteristics as natural open spaces intended for tourists. We do not have data for open spaces that are not intended for tourists, or for agricultural areas.] 

1. Areas under intensive development – designated sites with tens to hundreds of thousands of visitors annually.
2. Areas under semi-intensive development – designated sites with thousands of hikers annually.
3. Extensive nature trails – nature trails designed for nature hikes and biking.
4. Natural areas with no visitor access – preserved and maintained sites with no access for the public.
The model was designed for planning sites with a diverse range of land types and different maintenance needs. It enables cost estimates to be calculated based on the specific characteristics of a site, including its mix of sub-areas and visitor volume. According to the model, the average annual maintenance cost per dunam for a 500-dunam site with 50,000 annual visitors, featuring a mix of terrain types with different levels of development (intensive, semi-intensive, extensive, and natural terrain with no visitor access) is 346 NIS.
It is important to note that as the size of the area increases, the average maintenance cost per dunam decreases because fixed costs are spread over a larger area. However, a rise in the annual number of visitors to a site leads to increased maintenance costs.
The table below shows maintenance costs for open spaces with different characteristics, expressed as annual cost per dunam according to this model. The base scenario assumes an area of 500 dunams with 50,000 annual visitors. For areas smaller than 300 dunams, expenses remain constant (minimum unit area). The model can be adjusted for different open space sizes and visitor volumes. Each budget expenditure includes a fixed component that does not change with the size of the open space, and a variable component that adjusts based on visitor volume or the size of the managed area.
Table 7: Maintenance costs (NIS per dunam per year) for different types of development, assuming a footfall of 50,000 annual visitors
	Cost Category
	Intensive Area
	Semi-Intensive Area
	Extensive Nature Trails
	Natural Area Without Public Access

	Staff

	1,051.25
	480
	297
	45

	Maintenance and operational
	265.72
	142.8
	97.2
	30

	General and miscellaneous
	56.63
	27
	18
	8

	Total
	1,373.6
	650
	412.2
	83



The report Financial Tools for Funding ‘Blue Infrastructure’ in Local Authorities,[footnoteRef:31] which focuses on blue infrastructure, estimates the average annual cost per dunam for intensive development at 8,000 NIS, which is approximately 3% of the development costs for blue infrastructure. The average annual maintenance costs for extensive development are estimated at 1,500 NIS per dunam. The report also notes that maintenance costs are higher during the first five years, amounting to some 7% of restoration costs. To reduce these costs, the authors recommend that planners develop an active community of volunteers to help manage the site.	Comment by JJ: Consider adding a definition for this [31:  Balak et al., Tools for Funding] 

The table below presents the total annual maintenance costs for Israel Nature and Parks Authority sites in the Southern Jordan Drainage Authority.
Table 7: Total annual maintenance costs (NIS/dunam) for Israel Nature and Parks Authority sites in the Southern Jordan Drainage Authority	Comment by JJ: This should be table 8
	Name of site
	No. Visitors
	Total area (dunams)
	Type of area
	Total costs per dunam

	Majrase
	208,301
	75
	Intensive area (high activity)

	30,665

	Horshat Tal National Park
	166,582
	775
	Mixed intensive area (high activity) and natural area without access

	6,757

	Taninim Stream Nature Reserve
	67,812
	322
	Mixed intensive nature hiking and intensive area (high activity)

	4482

	Snir Stream Nature Reserve
	250,553
	753
	Intensive nature hiking and natural area without access

	2752

	Beit Shearim National Park
	66,767
	760
	Mixed natural area without access, natural area without access, and intensive area (high activity)

	2445

	Beit Shean National Park
	242,996
	1754
	Mixed natural area without access and intensive area (high activity)

	1577

	Ein Afek Nature Reserve
	144,682
	1411
	Mixed intensive area (high activity) and natural area without access

	1037

	Nahal Me’arot Nature Reserve
	67,990
	3052
	Mixed intensive area (high activity) and natural area without access

	437

	Jordan Star National Park
	55,807
	2617
	Extensive natural hiking area and natural area without access

	349

	Tzipori National Park
	141,684
	14579
	Natural area without acess and agricultural area

	214

	Arbel National Park
	150,916
	14668
	Natural area without access


	128

	Amud Stream Nature Reserve
	181,354
	18884
	Mixed intensive area (high activity) and natural area without access
	87

	Mount Carmel Mountain Park (not including Hai Bar) 
	858,000
	105,687
	Natural area without access

	44

	Yehudiya Nature Reserve
	89,757
	100222
	Natural area without access

	25

	Tabor Stream Nature Reserve
	
	31954
	Mixed natural area without access and extensive nature hiking

	4

	Mount Meron Nature Reserve 
	
	77561
	Mixed natural area without access and agricultural land
	4

	El-Al Stream Nature Reserve
	
	3427
	Mixed natural area without access and extensive nature hiking

	4



Below is a specific example of maintenance costs for INPA’s Ein Afek Nature Reserve. The site covers 1,411 dunams, including operational areas, day parking lots, and accessible trails, which are intensively developed areas and comprise around 12% of the total area (167 dunams). The remaining 88% of the terrain (1,244 dunams) consists of natural areas with no public access. The site attracts approximately 144,500 visitors annually. Calculation based on the indices shown in the table produces a maintenance cost of 235 NIS per dunam. However, when adjusted for visitor volume, the annual maintenance costs rise to 1,037 NIS per dunam, totaling 1.5 million NIS. This illustrates that both visitor numbers and the size of intensively-used areas significantly drive up maintenance costs.
Figure 8: Schematic of INPA’s Ein Afek Nature Reserve site[footnoteRef:32] [32:  Schematic sourced from the Israel Nature and Parks Authority website.] 

[image: ] 
[Legend from top to bottom:
Walking trail
Accessible trail
Toilets
Day parking
Direction of walking on the trail
Observation posts
Disabled parking
No entry from this direction]

Chapter 4: Economic and External Benefits – Analysis and Assessment
Open spaces are a prime example of external effects that provide tangible environmental, health, and social benefits to the public. These spaces are accessible to all, and their use by one person does not reduce their availability to others. Because external effects are not included in transaction costs, they are sometimes overlooked in the planning, establishment, and restoration of open spaces.
Publicly-accessible open spaces provide external benefits in a number of ways:
· Infrastructure for shared and free public use: open spaces serve as places where the public can meet and engage in activities.
· Open spaces act as “green lungs,” offering numerous benefits that are hard to quantify in economic terms. These include improving air quality (open spaces help reduce air pollution even at a considerable distance), preserving biodiversity, conserving land, maintaining heritage values, and providing scenic value.
· Runoff management and reducing load on local drainage systems: open spaces, particularly those with runoff management elements, help facilitate water percolation.
In addition to external benefits, there are also indirect economic benefits that are not reflected in the transaction cost, but have a market value. These include the rise in real estate prices near open spaces. Although these benefits are only traded indirectly, linking them to a specific project requires dedicated mechanisms, such as implementing a betterment levy to account for the increase in nearby property prices.
To support a comprehensive assessment of the economic value derived from investing in open spaces, we have carried out a review of the external benefits, explored potential tools for measuring these, and identified potential mechanisms for directly linking the benefits to a restored or preserved open space.
Real estate value: Research conducted in Israel and other countries has demonstrated that in urban areas, proximity to parks or public gardens increases the value of apartments. Various studies in Israel have shown that apartments near such open spaces are valued 6-9% higher than comparable apartments facing built-up areas. From this, the total added value that a park contributes to surrounding real estate can be calculated by estimating the increased value of all nearby apartments. This added value can range from millions to hundreds of millions of NIS, depending on factors such as the size of the park, its location, and surrounding development projects. To capture these benefits and connect them to a specific project, a dedicated mechanism, such as a betterment levy due to the increased nearby real estate prices, is required.
Travel value: by analyzing the cost of traveling to a particular site, an index can be created to reflect the value that the public places on that site. A notable study in Israel using this approach examined the value of agricultural landscapes and their impact on people’s enjoyment and travel decisions. The study, which focused on the Hula Valley and the Jezreel Valley, showed that the scenic value of agriculture exceeds its commercial contribution. The economic value of attracting visitors to a site can be linked to open space restoration projects through mechanisms like parking fees, entrance charges, and concessions for nearby restaurants and businesses, since the large influx of visitors boosts their revenues. For example, parking fees on the shores of the Sea of Galilee are about 60 NIS per day, while pedestrian entry is free of charge.
Chapter 5: Economic Analysis and Evaluation of Alternative Costs
When evaluating the economic feasibility of rehabilitating an open space, it is important not only to conisder the restoration costs and potential benefits, but also to account for any alternative costs that would arise if the open space were not restored. Restoring an open space may potentially involve significant costs, but can help prevent more expensive hazards or damages in the future. Estimating these future avoided costs requires an economic analysis. Such costs may include flood risk mitigation, and reduced expenses for managing construction waste (further details are provided later in this chapter). Some of these avoided costs may be reflected in the local authority’s insurance premiums.
Flood damage mitigation
Open spaces play a critical role in preventing flooding by allowing rainwater to percolate into the ground. In contrast, built-up and impermeable areas cause rainwater to flow or accumulate on the surface (known as “runoff”). Without sufficient space or infrastructure to manage runoff, it flows into drainage basins and may cause flooding or inundate areas during heavy rains, resulting in significant damage. Each year, floods in Israel cause significant damage to property, infrastructrure, farmland, and economic activity, and have even resulted in the loss of life.
Cities built on hillsides will benefit from restored open spaces, as these create percolation zones that help prevent flooding. The Guide to Developing Watershed Plans for Flood Risk Management,[footnoteRef:33] (“the Guide”) includes estimates of the potential economic damage from future flooding, particulary in a “do nothing” scenario (where no measures are taken to reduce flooding or flood damage). To estimate the cost of flood damage, which is projected to be in the millions of NIS per event, we recommend consulting the Guide and its toolkit. Below, we outline the cost factors on which the Guide is based.  [33:  Israel Ministry of Agriculture and Rural Development Soil Conservation and Drainage Division (2021) Guide to Developing Watershed Plans for Flood Risk Management, Version 1. Sept 1. For further information, including a detailed calculated, see the Methodology for Flood Risk Management website, available at: https://www.floodmanagement.org.il/] 

Table 8: Assessing damage potential from flooding for various types of urban land use 
	Land usage
	Weighted damage potential per dunam – land area at risk of flooding of less than 0.5 m (NIS)
	Weighted damage potential per dunam – land area at risk of flooding of greater than 0.5 m (NIS)

	Residences not attached to the ground (urban)
	560,000
	1,583,571

	Residences attached to the ground (urban)
	560,000
	1,155,000

	Rural residences
	300,000
	495,000

	Urban non-residential
	432,000
	891,000

	Public buildings
	640,000
	1,320,000

	Light industry, warehouses, crafts
	450,000

	Heavy industry
	800,000

	Offices
	507,321

	Industry and business – general
	888,571

	Engineering facilities
	Engineering facilities vary greatly in terms of type and damage potential. Often, the damage is less about the size of the flooded area, and more about the threshold level of flooding – that is, the level below which no damage occurs, and above which significant damage will be caused (such as breaching the embankments of a sewage treatment plant). Therefore, each facility requires an individual assessment in collaboration with the Drainage Authority. The Guide includes tools to assist with these financial calculations.

	Roads
	95,000

	Public open spaces
	58,000


 
Costs of removing construction waste and soil pollution
Currently, about a third of construction waste is dumped in open spaces, causing considerable damage to the landscape and occasionally even rendering these sites unusable. Waste dumping may also severely impact the ecological environment by disrupting open space continuity and altering natural habitats. It also harms the cleanliness and appearance of public spaces, leads to soil erosion and landslides, reduces land value, and poses health hazards such as air pollution and foul odors, particularly from burning waste. Additionally, some construction waste contains hazardous materials, such as chemical and other additives in concrete and building blocks, paint, paint thinners, and sealants, which can exacerbate environmental pollution and attract pests.
Restoring and maintaining open spaces helps prevent their use as illegal landfills, thus saving the authorities the cost of waste removal. The cost of removing construction waste from open areas is estimated at 70 NIS per ton, excluding VAT. For example, in Nahal Grar Park, a heavily violated open space, some 500 tons of waste per dunam had to be removed. The estimated removal cost was 110 NIS per ton (excluding VAT), totaling 55,000 NIS per dunam. While the cost of removing “pure” construction waste is around 70 NIS per ton, in practice some waste is crushed and directly used for land development, while other waste must be transported to treatment facilities. There may be hazardous waste such as asbestos, which requires specific handling, or mixed waste, which is more costly to remove. Hazardous waste can result in soil contamination and groundwater pollution, potentially resulting in very significant cleanup costs.
image1.png
270 TN *
an 9"y
no7nn

Ying

15y NITIAY
01271
D'vP'NOY
DA [12D
o'n?

2107 NNAIT ©
AUNR N7IYD
NINYN)
y¥nNa
D'AI0 .NILN
DN D'901
Z19'0
DN
,0'w7Io
nnIx nooin

| —

~——

NI'0o'M'N NIV
TIPONN VI9'W7
2R

ni7ye 7710 ¢
IN'7T
n7'ny





image2.png
*onpn niw

‘o0 34,300
35000
é 30000
& 25000
£ 20000
% 15000 10,400
5 1000 — .
5000 .
, 1R

iy wme nmienn -

ZPAN AN QNI 9PW) NS MPINT W ThpT MY vEmn 21 50




image3.png
MNSN 110% DRNNA (D172 N*W) ANPN AMIZY? MRDAT

00000

so0000
a00000
250000
200000
200000 “eoom0
150000
115556
s
55000

. - —

o -—





image4.png
y

DIP'Wi 1170 | DYIP* 7NI 7INDI — 01 YUPN

I WOINT AN

NN NYINIE N7V NIW VDT TY 1100 N9 DWO NN NN7'0NID
NP NI - ==

7n)10'7IND) AW - @

mnum-m NNIY DIP'WI D'W7ID D'NDY XN @
' <)
('pNny* |'v) 7n17 0N 0D NDT NYTOA \\\L/‘

Y'n nyixa
0.6—"JWN, 0.8 - 'WNI YNV :(N"7) IR
DJIT 63 :1UNW A7 NUW  *

‘N 95 —y¥INN 1NN *

WNIN NN

NINTON 1wy 70y

1200 NN -YNIN AIM'D





image5.png
#
P~ DIP'W '2'20 | *TIDA PIRDAI DX — 4 YUPD

TN WOPNT AN

(*TIDA PINDA) NN AW NIT DI - @
WRIT VW NP DA - =eeay,

7WNI D'DIUD'TPR TIT'T - @

NNIY DIP'WI D'WY7ID DA NI - @

3

t ‘i\\g A X 1 ) 7 INDA 7INDJA N0 A7UNI ANwa -
11X DV 703 Wi AT S5 3 % ) -

D7 NN (1130 YDA 1 > xS 3 TPINNN 131 719'07 P71 NINN7

P77 nInNn

0.75 — 'WRY YW :(0"P) IR

DIIT 414 :1INW 711'7 NUW

:UNID NN

P71 NN

RERRH] nINTPN nwp 7 /oA pWOR A77I0 NINTPN




image6.png
DY UWD NN 2005
717uN7 |IW'Pa 1 12'na
z .y

ARSI

(o |




image7.png
SR
aonoaw R

wuaw &
o fiflé
DI' IR FP b

Y00 AN I

o S
~on 5] Y |-

SOK AT (1D NaYEn @)

X

3





