
[image: Discover University of Wales Trinity Saint David] 





[bookmark: _Hlk529816886]MBA

Embedding Sustainability within Organisations

Assessment 3 (9 of March)

	Student name:
	Ghanim Kashwani 
	Student ID number:
	1804502




Your role: 
	As a recent MBA graduate in Sustainability and Leadership you have joined the management team of the above organization. Given your passion for and academic background in sustainability, you are 
expected to bring an analytical, critical and innovative perspective to the existing management team. 

The Task:
Following on from your initial report and the sustainability plan, you have earned a lot of respect as sustainability pioneer in your organization and the senior management team values your ideas and approaches to sustainability. Now it is time for you to reflect on what you have achieved so far:

Be creative in your reflection and you can choose the format (essay (3,500 words), essay plus virtual presentation (equivalent to 3,500 words) or essay plus video (equivalent to 3,500 words). 

For instance, you can address the following issues:

· Does your plan (assignment 2) go far enough, i.e. are you satisfied in terms of the initiatives’ wider impact on the business, environment and society? 
· The senior management team is behind your plan. But what about staff at the front end and / or within specific departments of the organisation and how can you get them on board?
· Does the success of your sustainability initiatives depend on a change in the organisational culture? Would it be possible to change the organisational culture?
· The traditional stakeholder analysis does not include nature as a stakeholder. How can you convince industry leaders / other organisations in the supply chain etc. to acknowledge nature as part of their business?
· Could your organisation become a sustainability leader within the industry?

These are only examples for reflective ideas and you can base your critical reflection on aspects relevant to your organization and the previous assignments. 

As in assignment 1 and 2, implement and apply appropriate theory, academic concepts and relevant data in your critical reflection. 

Please note the following when completing your written assignment:

1. Writing: Written in English in an appropriate business/academic style
1. Focus: Focus only on the tasks set in the assignment.
1. Length: 3,500 words (maximum)
1. Formatting: Typed on A4 paper in Times New Roman or Arial font 12 with at least 2.5 centimetre space at each edge, double spaced and pages numbered.
1. Document format: Depending on your choice: either essay, essay plus presentation or essay plus video
1. Ensure a clear title, course, and name or ID number is on a cover sheet and a bibliography using Harvard referencing throughout is also provided.
1. Research: Research should use reliable and relevant sources of information e.g. academic books and journals that have been peer reviewed. The research should be extensive. 
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The use of a range of information sources is expected – academic books, peer reviewed journal articles, professional articles, press releases and newspaper articles, reliable statistics, company annual reports and other company information.
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1. Introduction

[bookmark: _Toc25055164]EXECUTIVE SUMMARY

A Life Cycle Cost (LCC) Analysis has been carried out using the updated final construction costs for the Masdar Central Park Project. The site for the central park forms part of the Masdar City plan conforming to the requirements of design guidelines and sustainability objectives of Masdar. The LCC studies have been shaped at all the critical stages of the design process till the construction phase (Loiseau et al, 2016). Two materials/ options have been identified such as concrete stamps and paving interlock blocks, which are intended to be used for the walkway in the Masdar central park.
2. [bookmark: _Toc25055165]STATEMENT OF OBJECTIVE
Life cycle costing is done in order to compare the costs and design of two project alternatives, which in this case are concrete stamps and paving interlock blocks aimed for the purpose of walkway in the central park. All the capital and maintenance costs are compared over a defined period in order to evaluate the most feasible option. Moreover, environmental aspect is also considered i.e. the one which is more sustainable and environment friendly. So, after a detailed analysis and taking into consideration all specifics, paving blocks were selected for the purpose.











3. [bookmark: _Toc25055166]PURPOSE AND SCOPE
The purpose of Life cycle costing study between design stage identified options are to estimate the overall costs of project alternatives between paving interlock blocks and concrete stamp that ensures the facility will provide the lowest overall cost with its quality and function, while there is still a chance to refine the design in order to ensure a reduction in life-cycle costs (LCC). During the concept stage, LCC options analysis was undertaken on number of hardscape solutions including ( Clift, 2003) :
· Paving interlock Blocks
· Concrete Stamps
The initial costs, life cycle replacement costs, maintenance costs, connection costs were assessed over a 25 year analysis period. Costs were discounted using a 5% discount rate.
The results of this exercise are provided below.
The costs represent concept construction information and cost calculation based on installation overheads



[bookmark: _Toc34566653]Table 1: The Costs and Concept Construction 
	Element
	Paving Interlock Blocks
	Concrete Stamps

	
	AED/m2
	AED/m2

	
	Capex
	Opex
	Capex
	Opex

	Initial Installation Costs

	135
	
	300
	

	Replacement Costs

	
	68
	
	94

	Maintenance costs

	
	12
	
	21

	Total
	135
	80
	300
	115
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[bookmark: _Toc34566616]Figure 1: Paving Blocks VS. Concrete Stamps
The graphs represent the updated construction information, the Capex and Opex amounts are represented individually of the net internal area of 8465 m2. Based on the construction costs between concrete stamps and paving interlock tiles. 
The material viewed over a 25-year period, initial costs account for approximately 62% of the total, while operations and maintenance costs equal 18%, and personnel costs equal 20%.

4. [bookmark: _Toc25055167]MATERIALS CONSIDERED AND JUSTIFICATION FOR THEIR SELECTION

When compared to the equivalent life cycle costing of other traditional paving practice like concrete stamps, the results for paver systems are better because of the following points:
· Higher performance life of pavers as compared to concrete stamp
· Lower capital cost of pavers compared to cast-in place concrete stamp
· Lower maintenance costs
· Easier installation, maintenance and replacement with lesser workforce
· Reduced vulnerability to utility cuts.


5. [bookmark: _Toc25055168]ANY ASSUMPTIONS MADE

The Following assumptions have been used in the life cycle costing exercise.


[bookmark: _Toc34566654]Table 2: Life Costing Assumption Parametrtrs 
	Parameter
	Value

	Appraisal Period:
	25 Years

	Start Year
	0 (i.e. including initial Construction Costs)

	Concept Design – Academic Exercise
	Q2 2018

	Schematic Design
	Q1 2019

	Detailed Design
	Q2 2019

	Final Construction Costs:
	Q3 2019

	Annual Inflation Rate:
	2.5%

	Discount Rate (LCC options analysis):
	5.0%


The following assumptions have been made in the development of this life cycle cost analysis;
· The cost of all replacement works includes: 5% risk contingency and 5% preliminaries allowance.
· The life cycle cost model sets out major planned (capital) works such as replacements, plus major cyclical work such as revamping.
· The model does not include for minor planned maintenance works.
· The model does not include for damage due to malicious behaviour, grounds maintenance, cleaning and waste management, provision of security staff or caretaking staff, general Soft Facilities Management or utilities (Dwaikat and Ali, 2018)..
· Replacement periods have been adjusted to account for the UAE environment.
· Unimpeded access to areas to be refurbished.
· Economically sized replacement contracts priced on a competitive basis.
· All workmanships / installations are in accordance with manufacturer’s recommendations.
· Replacement periods assume that the appropriate planned maintenance is carried out, in accordance with good industry practice and manufacturer’s recommendations.

6. [bookmark: _Toc25055169]ANY CONSTRAINTS AND RISKS IDENTIFIED

The LCC is prepared for 25 years, during that period it is not possible the same design and colour will be available in market due to redundancy of similar material, as material design and features may vary and change at once. In addition to the pavement interaction, the other primary factors affecting pavement durability are pavement design, material quality, subgrade conditions, weather conditions and importantly, construction quality (Olubodon et al., 2010.



7. [bookmark: _Toc25055170]ALTERNATIVES CONSIDERED IN THE ANALYSIS
Concrete stamps walkway is an alternative if paving interlock block does not appear to be beneficial in terms as stated. Due to higher cost associated as envisioned in the LCC study, concrete stamp was not a mere feasible option but it can be considered as a replacement.

8. [bookmark: _Toc25055171]LCC RESULTS INCLUDING RISK ASSUMPTIONS

The installation of concrete paving tiles at the Masdar Central Park were of the following nature of tiles. The total internal area covered within the Masdar Central Park is 8465 square meters.
· Pre-cast concrete triangular paver - Main access (PV01A), 290mm side; 80mm 
· Pre-cast concrete triangular paver - Main access (PV01B), 290mm side; 60mm 
· Pre-cast concrete square paver - FAVO consent Pedestrian access (PV02); 400mmx400mmx60mm
· Pre-cast concrete paver: CONRAD Consent Wadi (PV04); 350mmx250mmx80mm thickness
· Concrete paving (PV07) 300mmx300mmx60mm


The careful study of LLC for Masdar central park was carried out and it has been identified that the overall results indicate the selection of paving interlock blocks not in terms of costing but also due to its durability, easy to install, non-skilled workmanship and environmental aspects that were accounted in terms of low GHG emission and the usage of sustainable material.


9. [bookmark: _Toc25055172]PICTURES – INSTALLED TILES AT MASDAR CENTRAL PARK[bookmark: _Toc34566617]Figure 2: Real Life Project Pictures 






10. [bookmark: _Toc25055173]SPECIFIC AREA RELATED TO INSTALLED TILES AT MASDAR CENTRAL PARK
The below table specifies the actual area where the paver tiles were laid 

[bookmark: _Toc34566655]Table 3: Paving Tile Techincal Information 
	Sl. No
	Nature of Paving Tile
	Area in m2

	1.
	Pre-cast concrete triangular paver - Main access (PV01A), 290mm side; 80mm

	1376.33

	2.
	Pre-cast concrete triangular paver - Main access (PV01B), 290mm side; 60mm

	1726.28

	3.
	Pre-cast concrete paver: CONRAD Consent Wadi (PV04); 350mmx250mmx80mm thickness

	500.58

	4.
	Concrete paving (PV07) 300mmx300mmx60mm

	898.16

	5.
	Pre-cast concrete square paver - FAVO consent Pedestrian access (PV02); 400mmx400mmx60mm

	3965.65




11. [bookmark: _Toc25055174]GRAPHICAL REPRESENTATION 
The detail costing of paving interlock blocks and concrete stamps have been assessed for over 25 years by using the logarithmic calculations. 
The best option identified in terms of all the associated costs were paving interlock blocks that came to around AED 1,142,775 for an area of 8465m2 at the final construction stage. A minimal cost is required as usual for the functional aspects of Masdar central park that is for the construction of walkway. 
The assessment of concrete stamps was quite higher and not suitable to choose which would have certain other parameters to identify and application for each stage. The calculation of concrete stamps for the construction of road walkway would have been much higher in cost that is AED 2,031,600 which surrounds the same area of 8465m2. 
By considering the paving interlock blocks placement option it will not only save the net amount but all reduce the other aspect of material and have increased durability. The paving interlock blocks will present a decent aesthetic look inside the park with sustainable features included of the material.
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[bookmark: _Toc34566618]Figure 3: Costing Analysis for the Paving Blocks
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[bookmark: _Toc34566619]Figure 4: Cost Anaylsis for Concrete Stamps



[bookmark: _Toc34566656]Table 4: Life coosting comparison betwwen Paving and Concrete 
	Element
	Paving Interlock Blocks (AED/m2)
	Concrete Stamps (AED/m2)

	 
	Capex
	Opex
	Capex
	Opex

	Initial Construction Cost
	135
	 
	300
	 

	Replacement Cost
	 
	68
	 
	94

	Maintenance cost
	 
	12
	 
	21

	Total
	135
	80
	300
	115






12. [bookmark: _Toc25055175]Replacement and maintenance plan
Soon after installation of the paving tiles in the park, normal day to day visual inspection by the management team will be done to check any vulnerability. Daily sweeping also forms a part of maintenance plan. Similarly, if required, third party audit will also be commenced to examine any uncertainties (Goha and Sun, 2016). If any tile is damaged due to flooding, ground instability, damp and/or excessive load and usage, it will be replaced instantly with the tile of same design. Moreover, the left over paving blocks will also be warehoused for a minimum of 5 years period in case of any instant replacement.




















13. Environmental Considerations and Impact
Considering the selection of convenient tiles colours, the central park is expected to contribute positively to the surrounding environment with the least possible heat Island effect (Hossaini et al., 2015). All the selected paving tiles are with light colours and very SRI values to minimize the heat gain of the park outdoor spaces. 
In addition, as Masdar has always been keen on minimizing the embodied carbon emission s during the park operations, the team has developed a detailed embodied carbon calculations associated with the Central park open landscape areas.
The calculations result of total embodied carbon associated with the paving tiles = 17.5 kgCO2/m2 emission only, 40% less than what would emit from concrete stamp of the same area.

14. Social Impact 

Development in Masdar has sustainability and innovation at its core. Therefore, the central park project has been selected to delve into the exploratory options rather than the conventional approach. As such, the integration of the outdoor interactive play equipment is inherently available. Since the project is Design and Build, the Design and Development team along with the Client/developer was able to incorporate the discussion and findings more coherently.  
The Cost/ Benefit analysis of the proposed play equipment can’t be quantified in monetary terms as the benefits go beyond economic feasibility  (Haapio and Vitaniemi, 2008). However, it is anticipated that the user will yield significant indirect benefits which will touch on the overall health and Well-being aspects of the users.   
The below table indicates the costs of the proposed smart innovative equipment vs conventional equipment, which will give guidance to developers of future parks of similar or more innovation level on the budget required to be allocated for this item; 





[bookmark: _Toc34566657]Table 5: The Unit Price of Frame and Seesaw
	Item Description 
	Unit Price (As per Contract) 
	Conventional Item  

	 Swing Frame  
	68,000.00 
	48,500.00 

	 Seesaw  
	59,000.00 
	38,800.00 



Some of the benefits that have been realized upon fruition and operation of the park is to set the roadmap for the following   
· A future outlook on the public environment with respect to playgrounds and its play sets. 
· A range of products that can be installed in any public across the region.  
· Paving the road for further development and creation of new cutting edge technological play sets. 
In other words, according to our detailed benefit analysis for this proposed Innovative Practice, the below performance targets are anticipated to be attained:  
· Interactive play sets would be fun at all times and for different age groups.  
· The interactive play sets will stimulate children playing together to aid children’s social development.   
· Allow the children to interact with play sets in different ways which supports all four categories of development; physical, cognitive, emotional and social. 
 
The playgrounds are all safe and they are designed with ergonomics in mind. 
The below Risk Assessment gives detailed analysis of all potential risks associated with the use of the proposed play equipment from users perspective. 
It can be noted from the below risk Assessment that overall risk score of each and every identified risk is lower enough to trigger any threat on the functionality of the play equipment.  
[image: ]

[bookmark: _Toc34566620]Figure 5: Risk Assessment Matrix 
 

[bookmark: _Toc34566658]Table 6: Risk Assessment for Seesaw 
	Risk Assessment (SEESAW) 
	
	

	Risk 
	Likelihood 
	Severity 
	Risk Impact 

	Fall of the seesaw seat 
	Possible 
	Acceptable 
	Low 

	Fall from height 
	Possible 
	Acceptable 
	Low 

	Impact by one player on seesaw  to the other player 
	Not likely 
	Acceptable 
	Low 

	Structure Failure: Safety of the seesaw structure 
	Not likely 
	Unacceptable 
	Medium 

	fingers or feet under stopping block 
	Possible 
	Acceptable 
	Low 

	Risk Assessment (SHOT SPOT) 
	
	

	Risk 
	Likelihood 
	Severity 
	Risk Impact 

	Safety : fingers or feet trapped 
	Not likely 
	Acceptable 
	Low 

	Fall from height 
	Not likely 
	Acceptable 
	Low 

	Impact by one player on seesaw  to the other player 
	Probable 
	Acceptable 
	Medium 

	Structure Failure: Safety of the shot spot structure 
	Not likely 
	Unacceptable 
	Medium 


 
[bookmark: _Toc34566659]Table 7: Risk Assessment for Gamenetic 
	Risk Assessment (GAMENETIC) 
	
	

	Risk 
	Likelihood 
	Severity 
	Risk Impact 

	Fall Over foot pedal 
	Possible 
	Tolerable 
	Medium 

	Fall from height 
	Not likely 
	Acceptable 
	Low 

	Safety: fingers or feet in speaker cut out 
	Not likely 
	Acceptable 
	Low 

	Structure Failure: Safety of the GameNetic structure 
	Not likely 
	Unacceptable 
	Medium 


 

[bookmark: _Toc34566660]Table 8: Risk Assessment for Audionetic
	Risk Assessment (AUDIONETIC) 
	
	

	Risk 
	Likelihood 
	Severity 
	Risk Impact 

	Fall Over foot pedal 
	Possible 
	Tolerable 
	Medium 

	Fall from height 
	Not likely 
	Acceptable 
	Low 

	Structure Failure : Safety of the AudioNetic structure 
	Not likely 
	Unacceptable 
	Medium 


 
 
The purpose of selecting such interactive play sets is to set a role model for new parks between now and ten years’ time. The range of these new play equipment aims to push Masdar series of central parks to the next level of interactivity. 
This goal has been achieved based on analyzing the past, present and future of playgrounds and play sets by observing children playing outside, analyzing child development, analyzing the market developments and using these to create an outlook on the future for public parks.  
Recent advancement in the technology has infiltrated the playgrounds. However, this doesn’t imply that children will be less active during their outdoor play, but instead will encourage them to interact with the playground equipment and each other on a new and enhanced level. 
The fact that children grasp technology with ease meant that it was inevitable to incorporate the technology into playgrounds. While there will always be a place for classic playground equipment like slides and swings, adding technology to playgrounds can add another dimension to children’s outdoor play. 
Incorporating technology into playgrounds mean devices that are designed specifically for engaging the user and enabling them to develop their social skills and be more active during their free time.  
One of the prime benefits of introducing technology is that it can encourage children to play games that require them to be active (Hossaini et al., 2003). Technology-based games can adapt to the level of the child’s ability, speeding up to make it harder, or slowing down encouraging children of all abilities to play the game, not just those who are naturally agile and fast. 
Another benefit is the fact that children are so used to technology being part of their everyday lives, they easily engage with technology but it doesn’t distract from traditional playground equipment. Instead of making children less sociable and active, technology engages children to get more from their playtime. Over time, more and more playgrounds will start embracing technology and soon it will become as common as the traditional slides and swings
	

	
15. [bookmark: _Toc25055176]Conclusions
It can be seen that the discounted cost approach results in a greater difference between initial construction cost and whole life cost for paving tiles in comparison to concrete stamp which requires more maintenance over their service lives (Kisk et al., 2003). 
For the low maintenance costs assumed for the concrete block pavement, whole-life costs were not appreciably greater than initial construction costs and were insensitive to the discount rate in the range five to fifteen per cent. At a discount rate of five percent, discounted maintenance and rehabilitation costs for the concrete stamps were of the same order and magnitude as initial construction costs, but were significantly reduced as the discount rate increased to fifteen per cent. Clearly, whole life cost analysis can only be useful if costs can be accurately estimated. LCC analysis showed that interlock block pavements are having low maintenance over a long life become increasingly attractive at owner discount rates.
Hence, the results can be summarized as:
· Life cycle cost analysis takes into account all the costs (capital and maintenance) over a given period of 25 years analysis.
· Lifecycle cost analysis also considers the design involved for the two alternatives selected i.e. concrete stamp and paving interlock blocks.
· In the analysis, alternative pavement structures are assessed on the basis of discounted total costs.
· Particularly for low values of the discount rate, the ranking of pavement structures on the basis of whole-life costs can differ from that based on initial construction costs.
· The benefits attained from low maintenance of well-constructed interlocking paving blocks can be taken into account through the use of whole-life cost comparisons with alternative surfacing such as concrete stamps (Pinder et al., 2013).
· There is a need for data concerning the actual maintenance requirements and associated costs of in-service concrete block pavements.
· Paving interlock blocks are selected on the basis of lower capital, maintenance and installation cost, higher durability and less vulnerability to external constraints.
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