Table 1. The role of FM in achieving the SDGs to ISO standards (Source: United Nations, 2015 a; IFMEC, 2018 b; International Organization for Standardization, 2018 c).
	The role of the FM
	
	SDGs Targets


	Interpretation of SDGs to ISO standards


	- Provide individual economic and social improvements for those in need.  
	1.
	No poverty / 1.2, 1.4
	- ISO International Standards offer a platform for best practices across all economic activities, ranging from agriculture to banking.

	- Catering influences the sourcing of food products, food security, nutritional value, and waste management.  
	2.
	Zero hunger / 2.1, 2.4
	- There are over 1,600 ISO standards specifically designed for the food production sector to enhance confidence in food products.

	- Co-creators of the workplace take responsibility for the working conditions of employees.  
	3.
	Good health and well-being / 3.7,3.8
	- Access to healthcare is a fundamental human right. ISO has developed more than 1,300 standards supporting safety and quality in healthcare.

	- Improving global education involves supplying proper school equipment and enabling new learning methods.  
	4.
	Quality education / 4.3,4.4
	- ISO 21001 pertains to management systems for educational organizations, providing requirements along with guidance.

	- Facility management contributes to work-life balance by providing good and flexible working conditions.  
	5.
	Gender equality / 5.5,5.6
	- Gender equality is a critical aspect of social responsibility, aiming for the empowerment of women and equality within society.

	- Responsible water management reduces water loss by controlling leakages and increasing efficiency.  
	6
	Clean water and sanitation / 6.2,6.4
	- Worldwide, over 80% of wastewater generated by society is discharged back into the ecosystem without treatment or reuse.

	- The primary task is to implement and maintain innovations through a continuous improvement process.  
	7.
	Affordable and clean energy / 7.2,7.3
	- ISO standards represent internationally agreed guidelines and requirements for solutions concerning energy efficiency and renewable energy.

	- Facility managers worldwide can significantly enhance the overall working conditions for employees.  
	8.
	Decent work and economic growth / 8.3
	- International Standards foster economic growth by establishing a common language and framework recognized globally.

	- Key technological innovations are often related to smart buildings and workplaces.  
	9.
	Industry, innovation, and infrastructure / 9.5
	- Industrialization is achieved through agreed international specifications meeting requirements for quality, safety, and sustainability.

	- Increasing number of multinationals are tendering maintenance and facility services on a European and global scale.  
	10.
	Reduced inequalities / 10.2,10.6
	- These standards ensure market efficiency, protect public health and safety, and contribute to environmental preservation.

	- Contribute to sustainable growth by maintaining buildings, districts, and cities.  
	11.
	Sustainable cities and communities / 11.3,11.6
	- The responsible use of resources, coupled with environmental preservation, aims to enhance the well-being of citizens.

	- Source food resources using a circular procurement strategy.  
	12.
	Responsible consumption and production / 12.4,12.5
	- Efforts are focused on reducing environmental impact and promoting the use of renewable energy sources.

	- Sustainable business management is a high priority within the field of facility management.  
	13.
	Climate action / 13.3
	- ISO plays an essential role in addressing climate issues, helping monitor climate change and quantify greenhouse gas emissions.

	- Pollution from plastics is a major issue; FM helps through circular procurement policies & waste control.  
	14.
	Life below water / 14.2,14.4
	- The organization offers a unique opportunity to participate in the development of fisheries and aquaculture.

	- Facility managers are often in direct contact with a significant portion of animal products and decrease their usage.  
	15.
	Life on land / 15.1,15.5
	- ISO standards aim to protect and promote biodiversity on land through better resource management.

	- Peace and justice are not solely the responsibility of the government; strong institutions also play a key role.  
	16.
	Peace, justice, and strong institutions / 16.2,16.10
	- Effective, accountable, and inclusive societies rely on strong governance at all levels.



	- Facility management can play an important role in bringing together all supporting departments within organizations.


	17.
	Partnerships for the goals / 17.7,17.9


	- These standards are developed with the consensus of a wide range of stakeholders from around the globe, including representatives from government.




Notes

a United Nations (2015) Transforming our world: the 2030 Agenda for Sustainable Development.

b IFMEC (2018) “Facility Management Approach to Realizing the Sustainable Development Goals,” International Facility Management Expert Center (IFMEC), Roden, The Netherlands.
C International Organization for Standardization (2018) Contributing to the UN Sustainable Development Goals with ISO Standards, Switzerland.

Table 2. – Details of the Group I (Year 2021: eight case studies, Data Collection period: 20/8 to 5/12; 3.5 months) and Group II (Year 2025: five case studies, Data Collection period: 17/4 to 2/8; 3.5 months) of the seven outsourcing categories
	Year
	Gp
	Case Study
	Sector/Size/ Number of employees/ Number of respondents/ 

Level of respondent/

Business nature
	FM Outsourcing services
	Final raw output
	Confirmed (OC)
	Nature of FM services providers of the case



	
	
	
	
	
	
	
	Characteristics of Outsourcing Category

	2021
	I
	1
	Private (Building maintenance)/ regional/ Below 50/2/ Assistant Manager/ Provision on Maintenance services to residents
	Maintenance works; services


	1.573

1.449
	1/2
1/2

	Repair and maintenance on building assets

· The Outsourcing Category 1/2 (OC1/2) is that the relationship between the Client (C) and Service Provider (SP) belongs to a group in-between support/inhouse and SP’s alignment/technical expertise. 

· The SPs can provide in-between medium standards of tailor-made professional knowledge for the building assets and can maintain a general level of customer’s general routine productivity for monthly operations, including security management, waste management, cleanliness of the workplace and indoor environmental quality.


	2021
	I
	2
	Private (Property development)/ International/500 – 1000/2/ Senior officer/ Provision on property development and management services
	Office Maintenance; IT Hardware; Cleaning and Security
	3.261

3.487
	3
3
	Builder; E&M works; Office Supporting; Hygiene and Security system

· The Outsourcing Category 3 (OC3) is that the relationship between the C and SP belongs to a group in SP’s reliance/commitment. 

· SPs can maintain monthly performance and value of customers’ satisfaction concerning health, safety, maintenance and operation management.


	2021
	I
	3
	Public (Leisure and culture of Government)/ regional/ Below 50/3/ Manager/ Provision on quality cultural services commensurating as a world-class city and events capital
	Security; Cleaning and Antimicrobial
	3.889
3.875
3.907
	4
4
4
	Building management: Patrol buildings, inspect visitors, response to emergency; Vacuum, sweep and mop floors; empty trash cans and Spray antimicrobial coating


	· The Outsourcing Category 4 (OC4) is that the relationship between the C and SP belongs to a group in alliance/partner. 
· The SPs can maintain yearly performance and value of customers’ satisfaction on emergency planning, business continuity and sustainability.

	2025




	II
	2
	Public (Real estate properties)/ national/ Below 50/3/ General Manager/ Undertaking renovation works in real estate properties.
	Cleaning
	4.457

4.483

4.440
	4
4
4
	Cleaning
	

	2021
	I
	4
	Public (Construction and Maintenance)/ regional/500 – 1000/2/ Property Officer/ Provision on construction and maintenance services to districts
	Security; Cleaning
	2.5292.478
	2/3
2/3
	General property management services


	· The Outsourcing Category 2/3 (OC2/3) is that the relationship between the C and SP belongs to a group in-between SP’s alignment/technical expertise and reliance/commitment.
· The SPs can also provide at least sufficient or even a higher standard of mutually agreed working timeframe for work orders and progress of concern for confirmation of monthly operations to the Cs’ requirement and can also maintain good relationships with the Cs 

	2025
	II
	4
	Private (Construction Contractor)/ regional (Site Office of international company)/ Below 50 (Site Office)/ 2/ Surveyor/ Provision on General FM Services
	Cleaning, Security, IT
	2.647

2.639
	2/3
2/3
	labour and Equipment
	each day. E.g., diligent work, professional manner, warm hospitality, close co-ordination and understanding the needs of customers. Also as similar as Case Study 2 of Year 2021.

	2021
	I
	5
	Public (Education and exhibition)/ regional/ Below 50/2/ Manager/ Provision on teaching and learning platform about the sustainable environment to the local community
	Cleaning; building maintenance and catering
	1.0541.147
	1
1
	FM Management contractor in charge of number of subcontractors

· The Outsourcing Category 1 (OC1) is that the relationship between the C and SP belongs to a group in support/inhouse.

· The impacts of both SO1 of Ownership Substitution and CP1, Strategic Influence of FM Outsourcing strategies as quite high. 

· The SPs can provide at least sufficient or even a higher standard of mutually agreed equipment for confirmation of daily operations to the Cs’ requirements and can maintain good relationships with the Cs on each day. E.g., diligent work, professional manner, warm hospitality, close co-ordination and understanding the needs of customers


	2021
	I
	6
	Public (Property management)/ national/500 – 1000/2/ Works supervisors/ Provision of housing supply services
	Security, cleaning, customer and maintenance services/ General Building maintenance works
	3.695 3.4103.3703.434
	3/4
3/4

3/4

3/4
	Cleaning service; Maintenance/ Building management


	· The Outsourcing Category 3/4 (OC3/4) is that the relationship between the C and SP belongs to a group in-between SP’s reliance/commitment and alliance/partner.
· The SPs have the OC3 characteristic as Case Study 2 of Year 2021. 

· The SPs also have the OC4 characteristic as Case Study 3 of Year 2021. 

	2021
	I
	7
	Private (Building surveying consultancy)/ International/50 – 100/2/ Assistant building surveyor/ Building surveying consultancy
	
	
	
	
	

	2025




	II
	5
	Private (Construction, engineering, & infrastructure projects)/ national/ 500 – 1000/2/ Technical officer/ Provision of Construction, engineering, and infrastructure projects, and providing comprehensive services
	Property Management, Stationery Service
	3.368

3.400
	3/4
3/4
	Specialising in facilities management, encompassing property management, maintenance, cleaning, and support services like stationery supply
	

	2025
	II
	1
	Private (Construction Contractor)/ regional (Site Office of international company)/ Below 50 (Site Office)/2/Senior Surveyor/ Provision on Construction services 
	Cleaning, Security, IT
	3.369

3.374
	3/4
3/4
	Labour supply and Equipment & Services
	

	2021
	I
	8
	Private (Property management)/ regional/100 – 200/2/ Associate Director/ Provision of property management services
	Security, cleaning, renovation
	1.058

1.107
	1
1
	Comprehensive hard and soft PFM services

· ditto

	2025
	II
	3
	Private (Main Contractor)/ regional/ 50 – 100/ 2/ Surveyor/ Provision on Main Contractor services 
	Smart Site Safety System (4S), BIM, Security, IT
	1.807

1.958
	2
2
	Labour supply/ Equipment & Services
· The Outsourcing Category 2 (OC2) is that the relationship between the C and SP belongs to a group in SP’s alignment/technical expertise.

· This is also that mutually agreed upon between the C and the SP for the confirmation of daily operations to the Cs’ requirements. The SPs can maintain a high level of customer’s general routine productivity on a high level for monthly operations. E.g., similar as Case study 1 of Year 2021.


Table 3. – Profile of the Group I (Year 2021: eight case studies, Data Collection period: 20/8 to 5/12; 3.5 months) and Group II (Year 2025: five case studies, Data Collection period: 17/4 to 2/8; 3.5 months) of the seven outsourcing categories
	Group
	Case 
	Zone
	Industry
	Officer
	SO1
	SO2
	SC1
	SC2
	CP1
	CP2
	LP1
	LP2
	Input OC1
	Input OC2
	Input OC3
	Input OC4
	Output (raw)
	Confirmed OC

	I
	1


	A
	Private (Building maintenance)
	1 (X)
	78.18
	44.83
	101.72
	8.61
	61.94
	132.74
	78.60
	20.00
	3.430
	3.630
	3.020
	2.820
	1.573
	OC1/2

	
	
	
	
	2 (Y)
	87.27
	62.07
	89.44
	4.73
	60.00
	137.76
	68.84
	20.00
	3.450
	3.650
	2.770
	2.630
	1.449
	OC1/2

	I
	2


	A
	Private (Property development)
	1 (X)
	63.64
	100.00
	78.94
	81.23
	66.45
	98.72
	64.47
	10.00
	3.810
	4.020
	3.950
	3.340
	3.261
	OC3

	
	
	
	
	2 (Y)
	63.64
	100.00
	91.32
	81.23
	73.55
	117.23
	100.41
	10.00
	4.110
	4.460
	4.450
	3.690
	3.487
	OC3

	I
	3


	A
	Public (Leisure and culture of Government)
	1 (X)
	58.18
	20.69
	100.00
	100.00
	63.87
	92.33
	73.06
	75.79
	3.560
	3.560
	4.000
	4.010
	3.889
	OC4

	
	
	
	
	2 (Y)
	45.45
	27.59
	100.00
	100.00
	70.97
	89.90
	73.06
	75.79
	3.580
	3.660
	4.120
	4.050
	3.875
	OC4

	
	
	
	
	3 (Z)
	60.00
	20.69
	100.00
	100.00
	66.45
	88.66
	73.06
	75.79
	3.590
	3.560
	4.010
	4.020
	3.907
	OC4

	II
	2
	B
	Public (Real estate properties)
	1 (X)
	54.55
	51.72
	97.61
	70.71
	89.03
	146.97
	121.90
	50.00
	4.371
	4.656
	4.800
	4.475
	4.457
	OC4

	
	
	
	
	2 (Y)
	58.18
	58.62
	97.61
	70.71
	89.03
	138.02
	121.90
	50.00
	4.460
	4.739
	4.846
	4.525
	4.483
	OC4

	
	
	
	
	3 (Z)
	50.91
	48.28
	97.61
	70.71
	91.61
	146.97
	121.90
	50.00
	4.300
	4.582
	4.771
	4.431
	4.440
	OC4

	I
	4


	A
	Public (Construction & Maintenance)
	1 (X)
	81.82
	48.28
	86.85
	34.86
	72.90
	94.76
	88.40
	13.20
	3.650
	3.730
	3.590
	3.160
	2.529
	OC2/3

	
	
	
	
	2 (Y)
	87.27
	51.72
	76.42
	42.49
	73.55
	85.97
	80.55
	13.20
	3.680
	3.690
	3.580
	3.160
	2.478
	OC2/3

	II
	4
	C
	Private (Construction Contractor)
	1 (X)
	96.36
	96.55
	1.00
	7.07
	70.32
	138.55
	39.66
	10.00
	2.760
	2.340 
	1.590 
	1.520
	2.647
	OC2/3

	
	
	
	
	2 (Y)
	96.36
	96.55
	1.00
	7.07
	56.13
	138.55
	39.66
	10.00
	2.660  
	2.290  
	1.550  
	1.500
	2.639
	OC2/3

	I
	5


	A
	Public (Education & exhibition)
	1 (X)
	83.64
	96.55
	27.63
	7.07
	75.48
	72.33
	52.22
	10.00
	3.130
	3.040
	2.360
	2.140
	1.054
	OC1

	
	
	
	
	2 (Y)
	81.82
	82.76
	35.02
	6.15
	72.26
	73.80
	60.46
	10.00
	3.090
	3.060
	2.390
	2.170
	1.147
	OC1

	I
	8
	A
	Private (Property management)
	1 (X)
	12.73
	55.17
	5.00
	4.78
	24.52
	123.49
	48.32
	25.51
	1.760
	1.940
	1.520
	1.510
	1.058
	OC1

	
	
	
	
	2 (Y)
	7.27
	37.93
	1.00
	3.68
	20.65
	146.97
	84.84
	10.00
	1.390
	1.530
	1.210
	1.150
	1.107
	OC1

	I
	6


	A
	Public (Property management)
	1 (X)
	70.91
	62.07
	100.00
	81.23
	76.77
	82.33
	118.91
	23.52
	4.090
	4.270
	4.500
	4.020
	3.695
	OC3/4

	
	
	
	
	2 (Y)
	63.64
	75.86
	123.95
	82.78
	87.10
	80.63
	112.28
	19.04
	4.190
	4.430
	4.710
	4.070
	3.410
	OC3/4

	I
	7


	A
	Private (Building surveying consultancy)
	1 (X)
	36.36
	24.14
	100.00
	100.00
	56.13
	109.67
	59.28
	26.39
	3.080
	3.250
	3.650
	3.330
	3.370
	OC3/4

	
	
	
	
	2 (Y)
	34.55
	20.69
	100.00
	100.00
	77.42
	112.42
	59.28
	31.04
	3.210
	3.310
	3.800
	3.440
	3.434
	OC3/4

	II
	5
	A
	Private (Construction, engineering, & infrastructure projects)
	1 (X)
	78.18
	96.55
	100.00
	70.71
	68.39
	107.90
	92.11
	63.82
	4.630  
	4.880
	4.720     
	4.630
	3.368
	OC3/4

	
	
	
	
	2 (Y)
	78.18

	96.55
	97.26
	89.09
	68.39
	100.55
	90.62
	73.84
	4.680 
	4.900  
	4.850   
	4.810
	3.400
	OC3/4

	II
	1
	C
	Private (Construction Contractor)
	1 (X)
	50.91
	55.17
	100.00
	98.30
	78.71
	118.50
	94.92
	83.86
	4.300  
	4.540 
	4.820    
	4.710
	3.369
	OC3/4

	
	
	
	
	2 (Y)
	50.91
	55.17
	100.00
	98.30
	85.16
	118.50
	94.92
	80.00
	4.350  
	4.570  
	4.860    
	4.710
	3.374
	OC3/4

	II
	3
	A
	Private (Main Contractor)
	1 (X)
	50.91
	20.69
	20.00
	15.23
	46.45
	144.74
	38.71
	20.00
	2.510 
	2.440 
	2.120 
	2.050
	1.807
	OC2

	
	
	
	
	2 (Y)
	63.64
	13.79
	20.00
	15.23
	65.16
	125.99
	59.93
	20.00
	2.650 
	2.480
	2.250 
	2.150
	1.958
	OC2


Remarks:

Group I: Year 2021

Group II: Year 2025

Zones
A – Located at Pearl River Delta in Southern China and in the heart of the rapidly developing East Asia
B - Located at between the Indian Ocean and the South China Sea
C - Located at Southwestern Pacific Ocean
The real world is continuous, not discrete. The margin suggested to use is 0.15, i.e. Transient Zone = +/- 0.15. This study does not only include pure OC1, OC2, OC3, OC4 cases; there are a couple of marginal cases, e.g. OC1/2 marginally between OC1 and OC2, OC2/3 marginally between OC2 and OC3, and OC3/4 marginally between OC3 and OC4. By this modification, the ranges of the seven outsourcing categories now become:  OC1 = [0.5000, 1.3499], OC1/2 = [1.3500, 1.6500], OC2 = [1.6501 , 2.3499], OC2/3 = [2.3500 , 2.6500], OC3 = [2.6501 , 3.3499], OC3/4 = [3.3500 , 3.6500]  and OC4 = [3.6501 , 4.5000].
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Figure 1: A graph showing the final outputs of the Years 2021 and 2025 
Remarks:

1) Year: 2021 or 2025; 2) Case Study: 1 – 8; 3) Zones: A – Located at Pearl River Delta in Southern China and in the heart of the rapidly developing East Asia; B - Located at between the Indian Ocean and the South China Sea and C - Located at Southwestern Pacific Ocean; 4) Field; 5) Industry; 6) Officer: 1(X) or 2(Y) or 3(Z); 7) OC (1 – 4): Outsourcing Category ( 1 – 4)
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