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For my report I have chosen Maqam Engineering Consultancy as the organisation that I am going to discuss. But first let me tell you a brief about Maqam, it is an Engineering company founded in April 2021 in Muscat in the Sultanate of Oman and owned by an ex-colleague and a good friend of mine. The nature of the services that Maqam provides are engineering designs in general such as architectural, structural, mechanical, electrical, plumbing, landscaping, interior design, and 3D modelling. The company also provides services like construction project management, technical supervision, quantity surveying and project costing. The nature of these projects varies from residential villas, apartment blocks and commercial buildings. Unfortunately, there is still no plan for sustainability right now and this is where I come as the Operations Manager of the firm.
Because of my 8 years experience in the built environment industry, the owner of Maqam approached me in September 2021 to become a partner with a capital share to invest and to also work as a part time Operations Manager. One of my job responsibilities at Maqam is to create a strategy and a vision for the firm in various aspects such as financial, managerial, marketing, human development and also implement methods of efficiency and new technologies. As well as finding risks and tackling them and always thinking of ways to improve the firm, etc. So luckily, I am in a position with the ability to create a change in this firm. Unfortunately, since the firm was established in 2021 until I was hired and got on board, there was no sustainable strategy, let alone the basic strategies. So, I took this as an opportunity to challenge myself in creating foundations of workflow flowcharts of procedures, tracking systems, financial balance sheets and human resources development. The mission and vision of the firm is to specialise in providing quality engineering services which are unique in terms of design and are simple to construct. To me the subject assessment is an opportunity similar to the saying that says “hit two birds with one stone” as I get to learn something new for my interesting MBA course and also research and practice implementing new sustainable ideas in the firm I work for and have invested in which is very exciting. I will focus on the idea of introducing green architecture and sustainable design as a solution in the brainstorming event at the beginning of a strategic planning call for sustainability action held by the organisation.
If I criticise Maqam as a business and how it impacts Sustainability, I will honestly say that it is lacking in several areas. Areas such that its services do not really address sustainability which may create a greater impact on the environment. Also, it impacts the end user who are Maqam clients. For example, the engineering services provided by Maqam does not go through a sustainability check list. Meaning that for example we could change the materials chosen in a design or a site we manage to a recyclable or an eco-friendly material rather than finite materials which are common in the local market and are harmful for the environment. We always use the normal reinforced concrete cast in situ method of construction in our projects. But there is no initiative to specify recyclable additives to the concrete mixes that are less harmful to the environment. Knowing that as per Architecture 2030 (2023) the built environment industry is responsible for 40% of the carbon emissions in a year of which 11% of the pollution comes from concrete itself.
Concrete cannot be changed as a material of constructing structural building elements right now but technology is advancing and we might see a day where we would avoid using concrete or cement as a primary building material. But there is a chance to reduce the amount of cement used in a concrete mix. This method is done by reducing the ratio of 
Unfortunate structural designs which mention the structure element of the building as other than concrete are being rejected by the Municipality based on the regulations. Yes, we do need researchers to make an engineering building code for Oman that will set standards of the methods we use to build. There is a huge possibility that our current building methods are overdesigned and there could be ways to reduce costs by implementing Value Engineering. Value Engineering means that the final product will perform as it should be but it can only be achieved by reducing the quality standards of the project. But more importantly is that the governmental bodies who are setting building regulations should implement laws promoting green buildings designs and materials.
Maqam provides an engineering service and specifies the materials to be used in a construction project, unfortunately we have not looked at all of the common materials which are normally used in construction but there is a large responsibility to advise and raise awareness in using green building materials or materials that has a less negative impact on the environment. Unfortunately, this is not happening though the team and myself included have enough experience to win this challenge. Let us take concrete for an example which is a primary material for construction. Concrete consists of several ingredients and the most important of them is cement, which is also a man-made material. “The cement sector is the third largest industrial source of pollution, emitting more than 500,000 tons per year of sulphur dioxide, nitrogen oxide, and carbon monoxide” according to Untied States Environmental Protection Agency. These are frightening numbers that must be changed. These substances may cause diseases which are related to the lungs as well as contribute to acid deposition. Hence, it is affecting the people who are working directly in the construction industry and to those who are exposed to this material. These are serious figures with severe threats that requires us to stop and look at the materials and methods we use to build.
 We are not providing sustainable solutions for existing buildings to make them run sustainably. Accumulation of waste caused by society in existing buildings must be treated. Imagine malls, governmental buildings, office blocks, hospitals, schools, and universities that consume a lot energy and cost a lot. Energy which is from an unsustainable source.
A database of construction materials suppliers/manufacturers is not available to trace down materials to their origins. Also, with the ability to find out whether the labour involved in the process of making these materials were given their basic human needs or not. We don’t know if we supporting sustainable materials by nominating them in our designs and projects specifications. We need to investigate this and support people indirectly to meet their basic human needs. We could also set rules for reducing the exposure of workers working directly in the construction industry by harmful materials that could cause diseases such as raspatory problems and replace them with eco-friendly and safe materials which unfortunately we are not doing right now. This can cover the second Human need “Protection” which is related to humans having better health systems and having a better social environment.
We can always nominate in the project specifications a couple of trusted manufacturers/suppliers for the building materials to which are going to be used in the projects that we design. We can also specify that only FSC certified wood is to be used in the project.
It was also noted that simple passive solutions or sustainable designs in buildings was not implemented by our architects and engineers. For example, there is no solar analysis for the proposed building being designed. Solar analysis helps identify the optimum location and rotation for the building components. Solar analysis identifies mainly the sunlight radiation and where it could be used effectively for example solar power cells or passively heat rooms, or where it could be avoided disturbing direct sunlight at a bedroom or overheating a living space. 

And now this is where I come as the Operations Manager, where I need to create brainstorm event and find sustainable solutions that Maqam and its customers can benefit from. My idea is to implement green architecture and sustainable designs as a new service at the firm which I will explain and give a few examples of why I chose it.

The lack of awareness to implement sustainable solutions in our designs is one of the main reasons that green architecture is not known to the public. Clients are not willing to pay for the expensive sustainable solutions which are not available in the local market. There are no governmental regulations backing green buildings. However, there are many diverse innovations being created every day to find greener solutions. Developers are not willing to pay for the higher prices of sustainable construction materials. I have experienced this first hand where there was a recent project that was launched a couple of months ago and in the Letter of Acceptance there is a statement that says “Contactor name have not considered LEED/BREEAM requirement for this project since the same is not measured under the BOQ(Bill of Quantities)” to me this statement was shocking as I knew how much the project budget is and how much the villas in the project are being sold. On the other hand, there have been some sustainable designs implemented such as future provisions for a solar power system at the roofs, electric vehicle charging provisions in each villa garage, EIFS (External Insulation Finishing System and AAC (Autoclaved Aerated Concrete) blocks which are environmentally friendly and provide better thermal insulation, a solar water heater which unfortunately got cancelled due to quality issues in previous projects. It has always been the budget that is the main judge of what we can and cannot be done in a construction project. 
The opportunities are that there are no green architects in Oman and this can be revolutionary. The sustainable consultants available who are close to the environmental impacts of construction are very few. Most of them provide remediation solutions, GHG Greenhouse Gasses Accounting, water testing etc. Companies such as HMR Environmental Engineering Consultants, Three Pillars Consulting, ALSAFA Environmental & Technical Services but none of these firms provides green building design services which is a crucial requirement and is a new market for Oman. The only thing Maqam is lacking would be to prove that there is a potential market for this service in Oman. This could be identified through surveys and statistics. As per Saleh and Alalouch (2015) they “have addressed several major challenges to the application of sustainable construction in Oman and grouped them into four major clusters: economic, capacity/professional, societal, and technological challenges.” Green architecture will open a vast new market where a lot of people can invest in, designers, materials suppliers and manufacturers. can provide . Also “Powmya and Abidin (2014) found that most of the stakeholders in Oman believe that applying sustainable practices in Oman would result in a dramatic raise in construction cost without any quantifying benefits, a view that is considered a challenge by itself.” For the costing challenge, a comparison between the operation cost of a green building and a normal building in the long run would intrigue the developers to move into sustainability. As simple as that. I truly believe that the above challenges can be overcome.
To meet these challenges Maqam’s strength is that it has a team of talented young engineers who have a thirst for innovation and knowledge and are willing to change and improve. We have already used GGBS and Fly Ash in concrete mixes of several projects before starting Maqam. I was one of the engineers who supervised four different construction developments with the use of GGBS. Hence, it is easy to implement an idea such as this from our experience by reducing the ratio of cement in concrete mix design with a product that has been recycled such as GGBS and still get the same performance. 
Fly ash “is a by-product of coal-burning power stations. As part of the combustion process, coal is pulverised into a powder before being burned. About 18% of the fuel forms fine glass spheres, about 75% of which rise with the flue gases from the combustion. The ‘ash’ is recovered from the gases and used, amongst other functions, as a cement substitute.
PFA is always used in conjunction with Portland Cement. It is employed in ratios ranging from 80% Pc and 20% PFA – 60% Pc and 40% PFA according to the ultimate function of the cement.  PFA can’t be used completely as a substitute for cement, because it relies on the water and lime from the cement to hydrate as part of the overall chemical reaction.
In the future, as coal-burning power stations are phased out, PFA will gradually become unavailable.
Ground Granulated Blast-furnace Slag (GGBS) as a cement substitute
GGBS is a by-product of the iron and steel industry. In the blast furnace, slag floats to the top of the iron and removed. GGBS is produced through quenching the molten slag in water and then grinding it into a fine powder.
Chemically it is similar to, but less reactive than, Portland cement (Pc).
When mixed with water it will hydrate in a similar way to Portland cement. It is always used in combination with Portland cement, typically in the range 60% Pc and 40% GGBS - 30% Pc and 70% GGBS, according to the ultimate function of the cement. Very occasionally, it can be found up to a ratio of  90% GGBS and 10% Pc.
Concrete made with GGBS cement sets more slowly than concrete made with ordinary Portland cement, depending on the amount of GGBS in the cement mix, but also continues to gain strength over a longer period leading to improved overall durability and life expectancy.”
I have personally used Fly ash and GGBS in a couple of projects that I was involved in and have got great results. There is actually a better performance against chloride attack when substituting cement with these recyclable materials.

Apart from the ideas proposed above and because Maqam’s business is based on providing technical services and these services are done by technical professionals, the best method to create value is by training and guiding those professionals into green architecture and green solutions. There are thousands of sustainable solutions that can be implemented, but first it is more important to change the mindset of the designers/engineers at Maqam to a sustainable prospective. Training courses and getting LEED/BREEAM accreditation for a couple of our staff to become professionals at green architecture would help achieve this. Another idea which is one of my plans to implement as an Operations Manager at Maqam is by making a monthly all-hands meeting. The agenda of this meeting will be to get general briefs about the company and its ongoing projects, and it is intended for all the staff. The crucial part which will help change their mindset is that during these all-hands meetings I will set 10 to 15 minutes for one of the staff in each meeting (does not matter if they are from the top management or juniors everyone will have a turn) to present a sustainable idea and then discuss it with the team. The same is followed in the full-time job I have as an engineer with an international engineering firm. However, the topic at my full-time job all hands meeting is not related to sustainability, it is around Health and Safety. But looking at its advantages I noticed that it gave some certain members of the team an ability of confidence to talk and explain new ideas and look at construction safety from different prospectives. I truly believe that the same will create great results and strengthen the knowledge of the team in sustainability where they will have to do a mini research and present it to the whole team. It will change the way we do business.) These ideas will then be studied further of course and implemented if they are feasible for the business. Implemented ideas will help customers reduce their energy and water consumption costs to run their buildings in the long run. They will have greater benefits. Ultimately, the proposition is going to bring great value to the employees, shareholders and the customers who will have better value for their money.
We could also reduce office waste to reduce costs. For example, set all printers at a double-sided printing or avoid printing at all. Have electronic business cards rather than physical printed ones. Provide guidance, awareness, and information and raise awareness by making podcasts in platforms such as Apple Podcasts, SoundCloud, Spotify and creating content that promotes sustainable solutions in YouTube Instagram and Facebook. also raise awareness in the construction sites visit/manage/supervise.

As I am one of the stakeholders of Maqam. The stakeholders are mainly interested in the outcomes of a given action, so if I could prove to them the figures of the ideas above, I am sure that they will definitely choose to go ahead with them. The financial benefits are always the key part of any business existence, so it can be used as a subject to push for this change. We can increase our price for design service per square meter by adding green architecture and green solutions. These benefits to the clients and saving them a hell a lot of money in by providing them sustainable solutions. This idea can open a new market for Maqam in Oman and hopefully in an international level. As per my research there is no green architecture service currently in Oman. As mentioned above the sustainable consultancies available provides services such as GHG Greenhouse Gases Accounting but none of them provides green architecture services or green designs. Green architecture is the most important service for new buildings where the green designs are implemented from the initial stage. The cost of implementing green designs in an existing building would cost much more than a building which is not yet constructed and will have lower running costs in the future which is a benefit to the customers as well. I believe that the stakeholders will be interested in this idea.
Covid taught us many lessons in a hard way, and the most important lesson in my opinion was that our homes must be designed and made in ways that fits our lifestyle and that meets our human needs. Sustainability rule number 4 which is around the basic human needs, specifically shelter. We must design entertainment rooms, or rooms where we could practice our hobbies and interests. Example, gaming room, home cinema, a swimming pool, a hydroponic gardening system which become a trend in flat roofs such as the ones in residential buildings/houses in Oman. We noticed that we tend to pay a lot of decorations for expensive furniture in our formal living spaces where we meet guests where we should have invested in stuff that provides comfort and benefit the ones who are actually living in the residential unit.  
In the end there are companies who made a similar model to this proposal and have succeeded. Example the Canadian company Above Green which has a fantastic approach towards green solutions for buildings. I hope that green solutions are implemented such as Solar powered houses, solar water heaters which are highly effective since we have a clear sky in Oman for most of the days during the year with direct sunlight. HVAC efficient cooling systems, thermal insulation in designs to avoid paying more power bills to cool the buildings. Radiant floors, grey water recycling, solar power, geothermal systems, and energy efficient window systems. Food wate to homemade compost
Also, I genuinely believe that whenever you bring money into the equation people will open their eyes towards the financial benefits of doing the right thing. Something important also is that the construction period is only 2 to 3 years but the building life is at least 30 years and can go up to more than a 100 years if the building is well maintained. Hence it is more important to think about the cost of the running period of the building rather than the construction period.
Unfortunately, that this is not the ideal case that we all hope for but it is the sad truth. Most people still do not care about the environment, they do not care about the excessive extraction of the natural resources from the lithosphere or about recycling what is in the landfills. We will change the way we design and construct our buildings at Maqam. I wish that my plan would really work in the Omani market and set a new benchmark of building green and possibly create an Omani green buildings code. The numbers prove this theory, and it can happen.
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