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1. [bookmark: _Toc30452357]Introduction 

The City Municipality is involved in a number of significant and large-scale projects across the City aimed at providing high-quality municipal and infrastructure services to the citizens and enhancing their quality of life. The decisions made in the operational management office can influence the lives of all the residents and improve their living conditions. Management is in desperate need for innovative and creative ways of implementing projects and is receptive to “out of the box” ideas that are both sustainable and cost-effective. After preparing a short sustainability report for the Municipality, it turned out that projects scope of work and procurement process lack major sustainability requirements that considers the project environmental, social and economic aspects. Mainly, this is due to the management perception that sustainability initiatives would increase the cost for delivering the projects and the Municipality is already constrained with limited budgets. In a study by Walker and Brammer (2009) on the sustainable procurement within the public sector, the authors mentioned that cost have been found to be the main constraint towards a sustainable procurement process and that top management support has a direct influence to facilitate the implementation of a sustainable procurement process. This perception is further emphasized in Sourani and Sohail (2013) study where they looked at the barriers to addressing sustainable construction in public procurement strategies. They highlighted 12 barriers responsible for hindering sustainable procurement process such as lack of funding, restrictions on expenditure; lack of awareness, commitment and demand; inconsistent polices, regulations and commitment by leadership; and lack of sufficient time to address sustainability issues. 
With a valid concern as such, it is imperative to prove to the management that if sustainability measures were embedded at the early design stage of projects and plans, they could save huge cost during projects construction and operations. The management team would have their return on investment, mainly in a form of savings in electricity and water usage bills, in a short period compared to the project life span. Sustainable procurement is consistent with the principles of sustainable development, such as ensuring a strong, healthy and just society, living within environmental limits, and promoting good governance (Walker and Brammer, 2009). It requires a purchasing policy that takes into account the environmental, social and economic impacts of the organizational investment and spending. To further persuade management, this proposal aims at investigating a case study of embedding sustainability measures into the design concept of a public park, as one of the projects that the City Municipality is responsible for delivering. In particular, the construction and operation of a public park in the middle of a busy district is further reviewed to attain a sustainable park concept that serves the community. The project is in the early definition phase with a scope of work yet to be written. 
A review of available policies and directive by the government to support the choice of sustainable initiatives was conducted as a first step. Renukappa et al. (2015) indicated that sustainable procurement has gained much importance due to government policies, where construction sector has to achieve 100% sustainable procurement to be able to satisfy global and local directives. As a second step and to follow the vision of a sustainable park initiative, the main government sustainability policy chosen in this study is the Abu Dhabi Emirate’s green building and public realm rating system, which is similar to LEED and BREEAM rating systems but with a particular focus on the Middle East region’s hot and arid climate and cultural aspects. Under the name of Estidama, which means sustainability in Arabic, the Emirate “Pearl” Rating System has the following credit requirements: Integrated Development Process, Natural Systems, Liveable Spaces, Precious Water, Resourceful Energy, Stewarding Materials and Innovative Practices (UPC, 2016). The number of pearls that the project attains indicates the project sustainability potential, where 1 pearl is the minimum and 5 pearls is the maximum. According to the Department of Municipalities and Transport (2019), Estidama Pearl Rating System is the third largest contributor to the electricity saving target and is responsible for 5% out of the overall 22% reduction in electricity demand. The program has achieved around 30% (1,178.26 GWh) of its 2030 expected savings (i.e. 3,859.14 GWh). As a final step, the report looks at how some of these credit requirements, which are relevant to the sustainable procurement process, are embedded in the design of the park project. 

2. [bookmark: _Toc30452358]Description of the Initiative and its Impact on the Organizational Functions 

As described earlier, embedding sustainability measures into the design and construction procurement of a public park is the main initiative proposed to the City Municipality. This park project will act as an example to include sustainability measures in the design of all future projects. For the sustainable park initiative, the aim is to achieve 4 pearls for buildings and an Exemplar category for the Public Realm in the Estidama Pearl Rating System.  This would emphasize that public realm takes importance in the context of a public park than buildings to focus municipality budget and resources on the landscape and the outdoor space. The design of the public park is innovative and has limited number of buildings, green softscape areas in addition to vast hardscape areas. The “Integrated Development Process” credit requirement discusses the strategy and management plan of implementing sustainability in the project. The sustainability strategy is followed by the design consultant, engineering, procurement and construction contractor, and project owner teams as shown in Figure 1. 



Design Consultant 
Engineering, Procurement and Construction Contractor(s) 
Sustainability Strategy 
Project Owner



[bookmark: _Toc30446961][bookmark: _Toc30446971][bookmark: _Toc30452378]Figure 1. Teams following Project Sustainability Strategy


The public park has a total area of 17,500 m2, with the softscape area is 4,000 m2 and hardscape area of 13,000 m2. The total building footprint area is 500 m2 which include a cafeteria, toilet stations and main reception. The sustainability action plan consist of using local materials for construction, using energy efficient building principles, minimizing waste during construction and recycling during operations, promoting the use of sustainable local materials, applying water efficiency in all internal water usage, selecting local native plant species for plantation, and avoiding pollution and undesirable outputs to the environment. The performance of the building is based on reduction in water consumption through the use of efficient fixtures and fittings, reduction in energy usage by using passive design measures, efficient equipment and using sustainable materials based on how they are sourced and how long will they last. An important aspect to consider under the credit “Precious Water” is the irrigation during park operation, drip irrigation is found to be most sustainable and efficient instead of spray irrigation under certain circumstances and temporal conditions (Van der Kooij et al., 2013).  
The impact of using sustainability measures in the park design, construction and operational phases will result in reduced park construction and operations cost in addition to promoting a culture of sustainability by careful use of available resources. It will give the park visitors the assurance that their City Municipality spares no effort to provide state of the art community facilities to serve their citizens needs. An important aspect to consider during the design of the park is the social sustainability, which is often neglected. Walker and Brammer (2009) mentioned that studies are focused on environmental issues in procurement, but the social aspects in sustainable procurements are not sufficiently researched. This was also highlighted by Barraket and Weissman (2009) where they mentioned the importance of using sustainable procurement to create a social value through the service/good provided in addition to the business need. The application of social sustainability in the park includes providing a design that diminishes the social barriers between citizens classes, in terms of income and wealth, religions, races, and gender barriers. Providing a green open space for all segments of the society is the main objective of constructing this sustainable park. To support the social aspect of sustainability, a social edible maze is proposed to support the credit “Innovative Practices”. The latter is a vegetable and fruit garden that has a place of play designed for park visitors. The edible maze promotes active and healthy lifestyle, encourages social interaction and fosters walkability. Visitors can enjoy eating fruits and vegetables in addition to learning about how to grow them at home. They are provided with planting seeds and knowledge on irrigation and planting techniques. The park will also have sport equipment to encourage active living and human powered interactive machines that teaches visitors about their local ecology and bird species to support the credit requirement of “Liveable Spaces”. To support the economic and environmental aspects of sustainability, organic waste composting and treatment option is proposed in which the compost will be used as a fertiliser for the park plantation. KhHM and Fadni (2013) stated that organic fertilisers from compost increase the crop yield by 112%, which would be ideal to support the garden crops. 
The park would have many sustainability initiatives under the credit “Precious Water” and they include but not limited to installing water leak-detection system and water-metering systems to monitor water consumption for irrigation, external hose bibs, and water features. In addition, a humidity collection system is proposed for the park because of the scarcity of fresh water in region and the high percentage of humidity reaching up to 80%, this challenging weather condition can be turned into an opportunity where structures around the park are built to collect water through a fog harvester and reuse for irrigation in urban farming. This element supports the culture and environmental aspects of sustainability and can be used as an educational tool for park visitors and school students. As such, the park design has more hardscape than softscape to conserve water in this arid region. The park buildings toilets will be fitted with low flush toilets and water flow sensors basins. The building lights will have motion sensors to close when no one is around to conserve energy. 
3. [bookmark: _Toc30452359]Type and Size of Potential Benefits to the Organization and the Stakeholders 

In terms of sustainability measures and their benefits to the City Municipality, this can be translated into project cost saving. A Life Cycle Costing (LCC) analysis is applied on the choice of outdoor landscape lights and external paving tiles. This approach compares different construction materials versus their cost, environmental friendliness and durability during project lifetime. This method proves to the management that their choice of sustainable construction materials can save cost on the project and increase their return on investment. 

A. [bookmark: _Toc30452360]Life Cycle Costing for Outdoor Landscape Lights 

By applying the life cycle costing and the credit “Resourceful Energy” to the park outdoor landscape lighting, it turned out that the LED has reduced power consumption in which 80% of electrical energy is converted to light energy and the remaining 20% is lost as heat energy. Conventional lights operate at 10% efficiency and 90% of the electrical energy is lost as heat energy (Wierer et al., 2013). Over 20 years analysis period, LED has reduced maintenance cost and long service life. The results indicated that the Capex of LED is higher but the Opex is much lower and the LED lasts longer; which further emphasized that the best option for the sustainable park is the LED lights. Other justification of selecting the LED lights include that they are environmentally safe, they can be recycled and they cause low CO2 pollution. Due to the choice of installing LED in park landscape lights, the objectives of reduction in the carbon footprint by 60%, reduction in kWh energy consumption cost by 60% and reduction in operational maintenance by 50% are achieved. 
[bookmark: _Toc30452393]Table 1. Life Cycle Options and Cost for LED vs. Conventional Lights
	
	LED (Average. AED/Unit)
	Conventional (Average AED/Unit)

	
	Capex
	Opex
	Capex
	Opex

	Initial Construction Cost 
	1569
	
	1268
	

	Annual Maintenance Cost 
	
	48
	
	95

	Electrical Installation 
	202
	
	153
	

	User Replacement Cost 
	132
	25
	102
	52

	Total 
	1903
	73
	1523
	147




[bookmark: _Toc30452379]Figure 2 Capex and Opex Cost of LED vs. Conventional Lights
B. [bookmark: _Toc30452361]Life Cycle Costing for External Paving Tiles 

Two walkways construction materials within the park are examined in terms of their cost and sustainable design, which are the concrete stamps and the paving interlock blocks. By applying the credit “Stewarding Materials” and life cycle costing concepts, the capital and maintenance costs are compared to evaluate the most preferred option in addition to considering sustainable and environmentally friendly design. The initial costs, life cycle replacement costs, maintenance cost, connection costs are assessed over 25-year period, where the initial costs account for 62% of the total while operations and maintenance costs equals 18% and personnel/ staff costs equal 20%. 
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[bookmark: _Toc30452394]Table 2. Life Cycle Options and Cost for Paving Interlock Blocks vs. Concrete Stamps
	Element
	Paving Interlock Blocks (AED/m2) 
	Concrete Stamps (AED/m2)

	
	Capex
	Opex
	Capex
	Opex

	Initial Installation Costs
	135
	
	300
	

	Replacement Costs
	
	68
	
	94

	Maintenance costs
	
	12
	
	21

	Total
	135
	80
	300
	115




[bookmark: _Toc30452380]Figure 3. Capex and Opex Cost of Paving Interlock Blocks vs. Concrete Stamps
Based on Table 2 and Figure 3, the Paving Interlock Blocks were selected based on their high-performance life, lower capital cost and maintenance cost, easier installation, low GHG emissions and reduced vulnerability to damage and utility cuts. Note that the cost of replacement includes a 5% risk contingency allowance. There is also a risk in which the same design or colour may not be available during the 25-year span. The pavement durability is also affected by weather conditions and rainfall events. The calculation of the total embodied carbon associated with paving tiles is 17.5Kg CO2/m2, 40% less than emitted from concrete stamp of the same area. 

4. [bookmark: _Toc30452362]Time, Schedule and Resources Required 

The park design, construction and operation will follow the below schedule, time and resource charts in Table 3 and Figure 4. The project is expected to be completed by July 2021. 

[bookmark: _Toc30452395]Table 3. Schedule and Time Gantt Chart
	Phase/Period
	1/2020
	2/2020
	3/2020
	5/2020
	7/2020
	9/2020
	11/2020
	12/2020
	6/2021
	7/2021
	9/2021

	Organize Team and Work
	
	
	
	
	
	
	
	
	
	
	

	Understanding Site Context 
	
	
	
	
	
	
	
	
	
	
	

	Concept Masterplan Phase
	
	
	
	
	
	
	
	
	
	
	

	Detailed Masterplan Phase
	
	
	
	
	
	
	
	
	
	
	

	Design Outdoor Space
	
	
	
	
	
	
	
	
	
	
	

	Design Indoor Space 
	
	
	
	
	
	
	
	
	
	
	

	Landscape Requirements 
	
	
	
	
	
	
	
	
	
	
	

	Design Submission and Approval Process 
	
	
	
	
	
	
	
	
	
	
	

	Start of Construction 
	
	
	
	
	
	
	
	
	
	
	

	End of Construction 
	
	
	
	
	
	
	
	
	
	
	

	Testing and Commissioning 
	
	
	
	
	
	
	
	
	
	
	

	Park Handover 
	
	
	
	
	
	
	
	
	
	
	

	Operations 
	
	
	
	
	
	
	
	
	
	
	

	On-going Maintenance 
	
	
	
	
	
	
	
	
	
	
	






[bookmark: _Toc30452381]Figure 4. Resource Requirements Chart

5. [bookmark: _Toc30452363]Assessment 

As stated in the procurement phase, the assessment of the efficiency of the sustainability initiatives and their performance during the park design, construction and operations stages will be conducted by an independent third-party consultant to ensure objectivity. The consultant will be engaged during all stages of the project and will have regular progress meeting to follow up on actions and advise the management and contractor teams. He will also be engaged in the commissioning stage to make sure that all committed actions are implemented.  It is planned that the project concept design documents will be submitted for government check and approvals before proceeding with the project.  

6. [bookmark: _Toc30452364]Conclusion and Recommendations

Embedding sustainability measures into the design of projects can save huge cost on the project and improve the quality and sustainability of the deliverables. The sustainable park initiative is an example of how small and innovative sustainable measures in the procurement phase can improve the quality, enhance the sustainability and reduce the overall cost of the project. The City Municipality future projects should follow a sustainable procurement strategy as this will be an added value to ensure the sustainability of the projects and reduce their cost of implementation.  
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LED Light vs. Conventional Light

Initial Construction Cost 	Capex	Opex	Capex	Opex	1569	1268	Annual Maintenance Cost 	Capex	Opex	Capex	Opex	48	95	Electrical Installation 	Capex	Opex	Capex	Opex	202	153	User Replacement Cost 	Capex	Opex	Capex	Opex	132	25	102	52	



Paving Interlock Blocks vs. Concrete Stamps 

Initial Installation Costs	Capex	Opex	Capex	Opex	135	300	Replacement Costs	Capex	Opex	Capex	Opex	68	94	Maintenance costs	Capex	Opex	Capex	Opex	12	21	



Resource Requirements 

Project Manager	43831	43862	43891	43952	44013	44075	44136	44166	44348	44378	44440	2	2	2	2	2	2	2	2	2	2	2	Lead Engineers	43831	43862	43891	43952	44013	44075	44136	44166	44348	44378	44440	2	2	2	2	2	2	2	2	2	2	2	Consultant	43831	43862	43891	43952	44013	44075	44136	44166	44348	44378	44440	6	4	4	2	2	0	0	0	0	0	0	Construction and Landscape Staff	43831	43862	43891	43952	44013	44075	44136	44166	44348	44378	44440	0	0	0	0	4	12	10	4	0	0	0	Business Analyst	43831	43862	43891	43952	44013	44075	44136	44166	44348	44378	44440	2	2	1	1	0	0	0	0	0	0	1	Commissioning Agent	43831	43862	43891	43952	44013	44075	44136	44166	44348	44378	44440	0	0	0	0	0	0	0	4	2	0	0	
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