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Background
Sierra Leone adopted the Kigali Amendment, the most current modification, on 20th June, 2020, as part of its commitment to the Montreal Protocol.  The country has successfully ratified all the amendments to the Montreal Protocol. 

Ongoing HCFC phase out activities 
Sierra Leone’s consumption of Hydrochlorofluorocarbons (HCFCs) is in the servicing of refrigeration and air conditioning (RAC) equipment.  The HPMP Stage-I for Sierra Leone was approved at the 65th Meeting of the Executive Committee with a total funding of US$210,000 plus implementing agencies support cost for the period 2011 to 2020; to reduce consumption of HCFCs by 35% of the baseline. The established baseline consumption of HCFCs for Sierra Leone was 30 metric tons. 
The Government of Sierra Leone (GoSL) had made tremendous progress on the implementation of activities under stage I of the Hydrochlorofluorocarbon Phase-out Management Plan (HPMP). The HPMP Stage-I has successfully enabled Sierra Leone to freeze HCFC baseline in 2013, and achieved 10 percent reduction in consumption of HCFC by 2015 in line with the accelerated HCFC phase-out schedule under the Protocol. 
Sierra Leone had already achieved more than 35% HCFCs consumption reduction before the 2020 agreed target under the Montreal Protocol. The HPMP Stage-I has successfully phased out a total of 0.58 ODP tons of HCFCs in the country as of 2020. 
Furthermore, the successful implementation of HPMP Stage-I has achieved a net direct emission reduction of 18,907 tons of carbon dioxide equivalent per year. The stage II implementing activities of the HPMP commenced in January 2023.

Status of HFC related activities 
In line with Sierra Leone's efforts to combat the use of HFCs, the Kigali Amendments Enabling Activity Project was completed in 2020, helping Sierra Leone complete the Kigali ratification process in 2020. Sierra Leone also receive funding and support from external sources. The FML for the RAC sector is primarily aimed at addressing the national air conditioning sector, helping Sierra Leone transition from HCFCs to natural refrigerants.

Regulatory and institutional framework 
Sierra Leone being party to the Montreal Protocol committed and aligned itself with other nations in phasing out the consumption of the controlled ODS under the Montreal Protocol phase out targets. 
In this regard the National Ozone Unit (NOU) was established under the Environment Protection –Sierra Leone (EPA-SL) to coordinate the activities on the phasing out consumption of the ODS in the country.  
In 2008, the Government of Sierra Leone passed an Act in Parliament for the establishment of the Environment Protection Agency (EPA) and for the protection of the environment and this 2008 EPA Act has been repeal and replaced with the EPA Act 2022. Part VII of that 2022 Act addresses ozone issues targeting banned and controlled ozone depleting substances. To accelerate the implementation of the Montreal Protocol and the EPA Act of 2008 as amended in 2010 and the new 2022 Act, the NOU developed an Ozone Depleting Substances regulation of 2010 and came into force in 2011. 
The regulation of 2010 targets specifically the prohibition of the importation of refrigerators, air conditioning containing controlled substances, importation of second handed equipment containing banned or controlled substances as stipulated in the Part V of the EPA Act, 2008 and Part VII of the EPA Act, 2022, registration and certification of servicing workshops, establishment of certification scheme for technicians, establishment of an import /export licensing system etc.

In respect of the above stated regulation on controlling ODS, there is a functional quota and license system in place for HCFC. The current regulation is used to license and regulate the importation of HFC but does not allow for a quota system. However, the draft regulation which is yet to be passed into law will bring into force additional regulatory measures, including the quota system that will further limit the consumption of HFCs. The revised regulation is expected to be passed into law in 2024 and thus bring into force the quota system by early 2025.	Comment by Mikheil Tushishvili: How the country ensures freeze obligation without quota. Patrick, I propose we discuss this matter as well.

The private sector is also regulated through the acquisition of an environmental permit from EPA-SL wherein they are expected to report on a quarterly basis ozone protection. The NOU is also obliged to undertake any assessment of the phase-out programme and encourage stakeholders to switch to ODS alternatives. 
The Finance Act of 2014 requires importers and exporters to declare as required by law all products for onward inspection at all border crossing points. Similarly, the Sierra Leone Customs Acts 2011 discourage the issue of smuggling of goods in and out of the country through the institution of strictly penalty.

HFC consumption and sector distribution
Sierra Leone is dependent on refrigerant imports to meet the servicing needs of the refrigeration and air conditioning sector (RAC).  
While the country has been reporting HCFC imports under the Article 7 data reporting requirement of the Montreal Protocol, HFCs have only more recently been incorporated into the overall data reporting regime and thus the has been reporting HFC imports since 2020.
	Refrigerants
	GWP
	Consumption (Metric Tonne)
	% of Refrigerant share in 2022

	
	
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	

	R32
	675
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	10.50
	6.08%

	R134a
	1,430
	0.00
	0.00
	38.30
	40.30
	65.96
	70.58
	80.09
	46.34%

	R404A
	3,920
	0.00
	10.30
	12.3
	12.00
	14.65
	17.85
	21.78
	12.60%

	R407A
	2,107
	0.00
	4.90
	5.00
	6.30
	6.50
	10.50
	15.00
	8.68%

	R407C
	1,774
	6.10
	3.20
	4.40
	5.70
	5.10
	7.16
	8.00
	4.63%

	R410A
	2,088
	0.00
	7.40
	7.90
	8.90
	14.50
	18.34
	19.15
	11.08%

	R507A
	3,985
	0.00
	0.00
	0.00
	0.00
	6.23
	7.23
	10.80
	6.25%

	R508B
	3,985
	0.00
	0.00
	0.00
	0.02
	3.05
	5.20
	7.50
	4.34%

	Total
	6.10
	25.80
	67.90
	73.22
	115.99
	136.86
	172.83
	100%


Refrigerant (HFC) consumption (2016- 2022) in metric tons (MT) 

In 2022, R134a was the dominant refrigerant consumed making up 46.34% of total HFC consumption. The other HFCs namely R508B, R407C, R32, R507A, R407A, R410A and R404A accounted for 4-13% of total HFCs. Due to significantly different GWP between refrigerants, variations in absolute quantities of specific refrigerants do not reflect a similar pattern in CO2eq emissions. For instance, R134a constitutes 46.34% of the total refrigerant used, but emits 29.60% of total CO2eq emissions.  In contrast R404A which amounts for only 12.60% of total HFC refrigerant quantities is responsible for 22.08% of the CO2eq emissions.  
This is an important factor that defines the kind of strategy Sierra Leone must adopt in order to ensure that the overall CO2eq emissions are contained in order to comply with the Kigali phase down targets. 

HFC baseline
Under the Kigali Amendment, Sierra Leone has been listed as an Article 5, Group 1, country with respect to the HFC phase down schedule to be followed.  
The HFC baseline forms the basis of the phase down of HFC use and was calculated as the average of HFC consumption reported between the years 2020-2022 plus (+) 65% of the HCFC baseline. All are calculated in terms of TCO2eq. This HFC baseline establishes the phase down starting point for Sierra Leone as shown in table below.

Calculation of the HFC baseline
	
	TCO2eq 2020
	TCO2eq 2021
	TCO2eq 2022
	(TCO2eq) total
	TCO2eq Average

	HFC
	250,389.95 
	307,210.57 
	386,931.86 
	         944,532.38 
	314,844.13

	

	HCFC baseline
	
	
	
	       56,076.92 

	

	65% of HCFC baseline
	
	
	
	
	               36,450.00 

	HFC baseline
	351,294.13 
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Also, the total HFC used for servicing in the various RAC sub-sectors and related direct emissions, were 172.83MT and 386,933.22 TCO2eq respectively.

Distribution of HFC use in RAC sub-sectors (2022)
	Subsector
	Refrigerants
	Total
	Share of Consumption %

	
	R32
	R410A
	R134a
	R404A
	R407C
	R407A
	R507A
	 R508B
	MT
	

	 
	Metric Tonnes (MT)
	 
	 
	 

	Domestic refrigeration (includes residential use of refrigerators and freezers)
	0.00
	0.00
	37.55
	0.00
	0.00
	0.00
	0.00
	0.00
	37.55
	21.73%

	Domestic Air-Conditioning/ Commercial AC
	Split Non-ducted Units
	10.50
	6.74
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	17.24
	9.98%

	
	Split Ducted Units
	0.00
	4.81
	0.00
	0.00
	3.82
	8.10
	0.00
	0.00
	16.73
	9.68%

	
	Roof Top ducted Units
	 
	4.60
	 
	 
	4.19
	6.90
	0.00
	0.00
	15.69
	9.08%

	
	Multi Split Units
	0.00
	0.65
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.65
	0.38%

	
	AC Chillers
	0.00
	2.02
	2.04
	0.00
	0.00
	0.00
	0.00
	0.00
	4.05
	2.34%

	Commercial/ Industrial refrigeration 
	Centralized Units
	0.00
	0.00
	0.48
	5.99
	0.00
	0.00
	2.99
	0.00
	9.45
	5.47%

	
	Process Chillers
	0.00
	0.00
	2.23
	7.44
	0.00
	0.00
	3.97
	0.00
	13.63
	7.89%

	
	Stand-alone
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.66
	0.68
	0.39%

	
	Condensing Units
	0.00
	0.32
	2.73
	4.43
	0.00
	0.00
	2.73
	6.84
	17.06
	9.87%

	Marine Refrigeration 
	Marine Vessels
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00%

	
	ICE Making Facilities
	0.00
	0.00
	0.00
	1.15
	0.00
	0.00
	1.11
	0.00
	2.26
	1.31%

	Transport Refrigeration
	Refrigerated Trucks
	0.00
	0.00
	0.12
	2.78
	0.00
	0.00
	0.00
	0.00
	2.89
	1.67%

	Mobile AC
	Large MACs
	0.00
	0.00
	12.89
	0.00
	0.00
	0.00
	0.00
	0.00
	12.89
	7.46%

	
	Small MACs
	0.00
	0.00
	22.05
	0.00
	0.00
	0.00
	0.00
	0.00
	22.05
	12.76%

	Total use (MT)
	10.50
	19.15
	80.09
	21.78
	8.00
	15.00
	10.80
	7.50
	172.83
	100.00%

	 
	% Share
	6.08%
	11.08%
	46.34%
	12.60%
	4.63%
	8.68%
	6.25%
	4.34%
	100.00%
	 


Distribution of HFC use for RAC sub-sectors direct emission in TCO2eq. (2022)
	Subsector
	Refrigerants
	Total
	Share of Consumption %

	
	R32
	R410A
	R134a
	R404A
	R407C
	R407A
	R507A
	R508B
	TCO₂eq.
	

	GWP
	675
	2,088
	1,430
	3,922
	1,774
	2,107
	3,985
	6,808
	 
	 

	 
	TCO2eq.
	 
	 

	Domestic refrigeration (includes residential use of refrigerators and freezers)
	0.00
	0.00
	  53,696.50 
	0.00
	0.00
	0.00
	0.00
	0.00
	53,696.50
	13.88%

	Domestic Air-Conditioning/ Commercial AC
	Split Non-ducted Units
	7,089.73 
	14,073.51 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	21,163.24
	5.47%

	
	Split Ducted Units
	0.00
	10,049.02 
	0.00
	0.00
	  6,774.57 
	17,062.43 
	0.00
	0.00
	33,886.03
	8.76%

	
	Roof Top ducted Units
	0.00
	  9,612.11 
	0.00
	0.00
	  7,424.19 
	14,538.30 
	0.00
	0.00
	31,574.60
	8.16%

	
	Multi Split Units
	0.00
	  1,359.49 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	1,359.49
	0.35%

	
	AC Chillers
	0.00
	  4,210.45 
	    2,910.05 
	0.00
	0.00
	0.00
	0.00
	0.00
	7,120.50
	1.84%

	Commercial/ Industrial refrigeration 
	Centralized Units
	0.00
	0.00
	       679.25 
	23,473.17
	0.00
	0.00
	11,925.11 
	0.00
	36,077.53
	9.32%

	
	Process Chillers
	0.00
	0.00
	    3,189.96 
	29163.21
	0.00
	0.00
	15,803.55 
	0.00
	48,156.72
	12.45%

	
	Stand-alone
	0.00
	0.00
	         19.91 
	0.00
	0.00
	0.00
	0.00
	  4,502.69 
	4522.60
	1.17%

	
	Condensing Units
	0.00
	     676.61 
	    3,902.23 
	17,391.51 
	0.00
	0.00
	10,874.38 
	46,560.78 
	79405.52
	20.52%

	Marine Refrigeration 
	Marine Vessels
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00%

	
	ICE Making Facilities
	0.00
	0.00
	0.00
	4,510.30
	0.00
	0.00
	4,438.29
	0.00
	8,948.59
	2.31%

	Transport Refrigeration
	Refrigerated Trucks
	0.00
	0.00
	       167.09 
	10,884.17 
	0.00
	0.00
	0.00
	0.00
	11,051.26
	2.86%

	Mobile AC
	Large MACs
	0.00
	0.00
	  18,439.14 
	0.00
	0.00
	0.00
	0.00
	0.00
	18,439.14
	4.77%

	
	Small MACs
	0.00
	0.00
	  31,531.50 
	0.00
	0.00
	0.00
	0.00
	0.00
	31,531.50
	8.15%

	Total use (MT)
	7,089.73 
	39,981.19 
	114,535.63 
	85,422.35 
	14,198.76 
	31,600.73 
	43,041.34 
	51,063.47 
	386,933.22 
	100%

	 
	% Share
	1.83%
	10.33%
	29.60%
	22.08%
	3.67%
	8.17%
	11.12%
	13.20%
	100%
	 



Overarching KIP Strategy 
Based on the experience with the HPMP it is evident that the first approach to having a sustainable transitional change in the RAC sector in Sierra Leone begins with the enabling environment that will allow for the smooth transition to low/zero GWP technologies (Stage 1). Sierra Leone aims to follow the established MP reduction targets for HFC use to define the stages of the KIP. Therefore, a total of 4 stages are planned in order to achieve the 80% HFC reduction by 2045.  
Sierra Leone fully imports both refrigerants and RAC equipment and will want to use the first stage of the KIP to put in place the necessary legal regime, undertake capacity building for technicians and enforcement agencies, and also undertake stakeholder engagements to get the buy in of all major stakeholders, that will ensure the smooth transition of the RAC industry to low/zero GWP refrigerants. The first stage of the KIP will also be running side by side with the country’s HPMP and hence lessons learned from the ongoing HPMP can also aid in better crafting out other stages of the KIP in the future. 
Also the phased approach to HFC reduction allows for new technologies especially those based on low GWP and natural refrigerants to become more accessible worldwide as well as in the country. 

In order to develop any detailed strategy for KIP, it is imperative to have a reasonably good understanding of the prevailing conditions in RAC industry today and also understand the trajectory of HFC growth under Business as Usual (BAU) scenarios. These projections assist in identifying the suitable interventions that are required to be undertaken to achieve the necessary impact on the HFC use in the RAC sector. 
Historical data on refrigerant usage was captured until 2022 and that was used together with the average GDP growth rate for the country from 2012 to 2022. The average growth rate used for Sierra Leone was 4.09 % according to data from the International Monetary Fund (IMF) (INTERNATIONAL MONETARY FUND, n.d.)

Total HFC emissions projections under BAU Scenario
	HFC emissions (BAU) TCO2eq

	
	2020
	2021
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029

	HFC consumption
	       250,390 
	        307,211 
	       386,932 
	       402,761 
	           419,237 
	       436,388 
	       454,240 
	       472,823 
	       492,166 
	         512,300 

	Annual increase (%) in HFC consumption
	 
	             22.69 
	           25.95 
	             4.09 
	                  4.09 
	             4.09 
	             4.09 
	             4.09 
	             4.09 
	               4.09 

	MLF Compliance target (TCO2eq)
	 
	 
	 
	 
	           351,294 
	 
	 
	 
	 
	         316,165 

	Reduction required  (TCO2eq)
	 
	 
	 
	         196,135 




From the estimated emissions in the use of HFC in the RAC sector, under BAU conditions, it is evident that the freeze of 2024 and 10% reduction in 2029 might not be met by Sierra Leone. The KIP strategy aims to address this difference to ensure compliance is achieved while coordinating with ongoing HCFC phase out activities.	
The KIP Stage I strategy (2024 -2029) will specifically target the enabling environment to facilitate the freeze on growth of HFC refrigerant in the country and allow for an overall 10% reduction. It will target to do this through legislation and operation of an industry wide quota system.

The following are the planned activities: 
· Regulatory frameworks: Putting in the necessary controls to ban and reduce the importation of high GWP gasses and equipment for which there are already low GWP technology alternatives. This target will be on domestic refrigerators, commercial standalone units, single split and multi-split air conditioners. Legislation will also be put in place to also prevent the potential use of HFC’s in other non-RAC sectors such as fire suppression, foam and painting sectors.
Legislation will also be put in place to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their consumption of new HFCs.
Putting in place measures to promote sustainable refrigeration practices and procedures in the RAC sector to reduce leakage and also licensing of selected MAC garages (support 6 garages) to become MAC centre of excellence by EPA/NOU are additional measures to be put in place.
· Demo project: Undertake at least one demonstration project using low GWP technology in the commercial refrigeration sector.  
· Capacity building: Developing and implementing targeted training program for RAC technicians, customs and enforcement officers and other professionals. This will include updating the training curricula of the Sierra Leone Technical Institute. The focus of the Technicians training will be for MAC technicians in the leak-proofing, containment and effective recovery of R-134a. The focus for the Customs and other enforcement agencies training will be in line with HFC and other low GWP refrigerants. 




















KIP stage 1 activities
	Activities proposed (2024-2029)
	Activity Cost (US$)
	Tranches (US$)

	
	UNEP
	UNIDO
	Tranche 1
	Tranche 2
	Tranche 3
	Total Cost (US$)

	1. Legal & regulatory measures to support HFC phase down

	1.1
	Coordinate with EC and other relevant key stakeholder’s whiles banning HCFC based equipment to include the ban of RAC equipment using HFC refrigerants with high GWP in the domestic ref., and commercial standalone ref units to HC refrigerants by January 2025.
	
0.00
	     
10,000.00 
	     
  4,000.00 
	    
   3,000.00 
	   
   3,000.00 
	 
     10,000.00 

	1.2
	Support the NOU to establish a national HFC quota system and framework including criteria for quota allocation with provisions for enforcement and monitoring.
	     
  3,000.00 
	
0.00
	   
    3,000.00 
	   
    0.00 
	    
  0.00 
	      
 3,000.00 

	1.3
	Legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.
	0.00
	   2,550.00 
	       2,550.00 
	0.00
	0.00
	  2,550.00 

	1.4
	Development of a National Cooling Plan:                                                                 A clear guiding document that will guide the Country to plan, prepare and move along with low GWP and natural refrigerants. In Africa successive administrations tend to take different strategic paths once in office. Thus a comprehensive National Plan that will assist any successive administration understand the current and future Cooling path of the country is very paramount. This plan will cover all the varying cooling sectors and help frame a “Cooling Policy” for all the RAC sub-sectors that will ensure low GWP, and natural refrigerants are adopted and up scaled in the country. The national cooling plan will bring out financial and technical gaps (limitations) of both the HPMP and KIP so that any future cooling activities to be proposed for the country can be used to undertake these gaps. These gaps can be rebate schemes and some expensive demonstration projects that can help to transform the market.
	   
   14,900.00 
	
0.00
	
0.00
	  
   14,900.00 
	
0.00
	    
  14,900.00 

	1.5
	Revise ODS regulation to include high GWP HFC refrigerant such as R23 by Jan. 2025. Also allow for the ban of R410A and R404 by 2029.                                                                                                                                                                Also, revise Ozone Depleting and other Chemical Regulations to include the ban on HFC chemical in the Fire suppression, foam, aerosols and solvents sectors in the country by January 2026:                                                                                     The survey established that there is no use of HFC in the country excluding the RAC sector. However, it is important to put in the right legislations to prevent any possible import of any HFC based chemicals, for the fire suppression, foam, aerosols and solvents sectors, since they are still globally available. The legislation will clearly spell out that only natural refrigerants or chemicals with no ODS/ GWP can be imported and used.
	   
    7,650.00 
	
0.00
	     
  7,650.00 
	
0.00
	
0.00
	  
     7,650.00 

	1.6
	Revise Building codes, MEPS and labels for RAC units:                                                                                               a. Building codes will be revised to mention the use of low GWP refrigerants and other technologies that promote the use of relatively less refrigerants such as water chilled systems for buildings.  Low GWP refrigerants that will be promoted will be hydrocarbons, HFO’s and to the extreme R32. This will be by 2025.                                                                                                                                                         b. MEPS will also be revised to mention the kind of Refrigerant that can be used apart from the energy efficiency level. The GWP of Affordable low GWP refrigerants will be proposed as a benchmark to make it affordable for end-users. This will be by 2025.
	

14,900.00
	

0.00
	

14,900.00
	

0.00
	

0.00
	

14,900.00

	 
	Sub total 
	40,450.00
	12,550.00
	32,100.00
	17,900.00
	3,000.00
	53,000.00

	2. Enforcement of HFC controls 

	2.1
	Revise and upgrade customs training curriculum to include HFCs, HCs, natural refrigerants,  new HS code etc. 
	
10,100.00
	
0.00
	
10,100.00
	
0.00
	
0.00
	
10,100.00

	2.2
	TOT for customs officers on New revised curriculum (10 custom officers).
	1,000.00
	0.00
	0.00
	500.00
	500.00
	1,000.00

	2.3
	Organizing workshops and training for clearing agents on the new revised curriculum.
	   5,000.00 
	0.00
	       2,500.00 
	  2,500.00 
	0.00
	     5,000.00 

	 
	Sub total 
	16,100.00 
	0.00
	   12,600.00 
	 3,000.00 
	     500.00 
	   16,100.00 

	3. Capacity building 

	3.1
	Upgrade training curricula for RAC vocational/technical instructions to include HFCs HCs and natural refrigerants.
	     
 10,600.00 
	
0.00
	     
10,600.00 
	
0.00
	
0.00
	  
    10,600.00 

	3.2
	Develop a CO2 training programme at the centre of excellence training centre.
	 10,600.00 
	0.00
	     10,600.00 
	0.00
	0.00
	   10,600.00 

	3.3
	Awareness creation on HFCs,  HCs, natural refrigerants and Kigali Implementation plan (KIP) among RAC importers, distributors and retailers of refrigerant and equipment’s.
	    
   2,800.00 
	
0.00
	  
     1,400.00 
	   
    1,400.00 
	
0.00
	    
   2,800.00 

	3.4
	Awareness creation for Built Environment professionals and procurement officers on HFCs, HCs, natural refrigerants, design, specify and procure of RAC Units for end-users.
	     
  2,800.00 
	
0.00
	     
  1,400.00 
	
0.00
	  
    1,400.00 
	       
2,800.00 

	3.5
	Stakeholder’s engagement with Vehicle importers to frame a National Policy for the Mobile AC sector to shift from use of R134a to HFO’s or any globally acceptable natural refrigerant for vehicle air conditioning.
	     
  1,300.00 
	
0.00
	  
     1,300.00 
	
0.00
	
0.00
	   
    1,300.00 

	3.6
	License of selected MAC garages (support 6 garages) to become MAC centre of excellence by EPA/NOU.
	
0.00
	    
   6,200.00 
	 
      6,200.00 
	
0.00
	
0.00
	     
  6,200.00 

	 
	Subtotal
	28,100.00 
	6,200.00 
	   31,500.00 
	1,400.00 
	  1,400.00 
	   34,300.00 

	4. Demonstration of pilot projects on commercial refrigeration sector

	4.1
	Demonstration project for R290 monoblocks for +ve/-ve temps.  Size (1/3- 2.5HP) installation, commissioning and training at the centre of excellence.
	
0.00
	  
   46,000.00 
	
0.00
	   
  46,000.00 
	
0.00
	  
    46,000.00 

	 
	Subtotal 
	0.00
	46000.00
	0.00
	46000.00
	0.00
	46000.00

	5. Other gender mainstreaming

	5.1
	Awareness creation on the RAC industry for junior level students (50% male, 50% females).
	6,600.00
	0.00
	3,300.00
	0.00
	3,300.00
	6,600.00

	5.2
	Encouraging women role models presentation in all KIP Implementation workshop.
	6,000.00
	0.00
	2,000.00
	2,000.00
	2,000.00
	6,000.00

	 
	Subtotal 
	12,600.00
	0.00
	5,300.00
	2,000.00
	5,300.00
	12,600.00

	6. Monitoring

	6.1
	Project Monitoring Unit (PMU) support and coordination. 
	      12,600.00 
	       5,400.00 
	    7,000.00 
	       6,000.00 
	      5,000.00 
	      18,000.00 

	 
	Subtotal 
	12,600.00 
	 5,400.00 
	     7,000.00 
	 6,000.00 
	  5,000.00 
	   18,000.00 

	 
	TOTAL
	109,850.00 
	70,150.00 
	   88,500.00 
	76,300.00 
	15,200.00 
	180,000.00 





	[bookmark: _Toc148935048][bookmark: _Toc148936692][bookmark: _Toc156989352][bookmark: _Hlk134544638]I. BACKGROUND
	


[bookmark: _Toc148935049][bookmark: _Toc148936693][bookmark: _Toc156989353]I.1	Policy/legislative/regulatory and institutional frameworks related to HFC 
[bookmark: _Toc148935050][bookmark: _Toc148936694][bookmark: _Toc156989354]Policy/legislative/regulatory framework

Ratification Status:
Sierra Leone adopted the Kigali Amendment, the most current modification, on 20th June, 2020, as part of its commitment to the Montreal Protocol. Sierra Leone is categorized as Group 1 of the Article 5 nations and is required to comply with the Kigali Amendment's HFC freeze in 2024 and the first HFC reduction step, which is to achieve a 10% reduction in baseline HFC consumption by the first of January 2029. The HCFC Phase out Management Plan (HPMP), which is presently in progress, is supporting Sierra Leone commitment to phase out HCFCs by 2030 with a 0.56% servicing tail.

Montreal Protocol relevant regulatory controls:
Sierra Leone, being party to the Montreal Protocol, committed and aligned itself with other nations in phasing out the consumption of the controlled ODS under the Montreal Protocol phase out targets. 
In this regard the National Ozone Unit (NOU) was established under the Environment Protection –Sierra Leone (EPA-SL) to coordinate the activities on the phasing out consumption of the ODS in the country.  In 2008, the Government of Sierra Leone passed an Act in Parliament for the establishment of the Environment Protection Agency and for the protection of the environment and this 2008 EPA Act has been repeal and replaced with the EPA Act 2022. Part VII of that 2022 Act addresses ozone issues targeting banned and controlled ozone depleting substances. To accelerate the implementation of the Montreal Protocol and the Environment Protection Agency Act of 2008 as amended in 2010 and the new 2022 Act, the NOU developed an Ozone Depleting Substances regulation of 2010 and came into force in 2011. 
The regulation of 2010 targets specifically the prohibition of the importation of refrigerators, air conditioning containing controlled substances, importation of second handed equipment containing banned or controlled substances as stipulated in the Part V of the EPA Act, 2008 and Part VII of the EPA Act, 2022, registration and certification of servicing workshops, establishment of certification scheme for technicians, establishment of an import /export licensing system etc.
There is a functional quota and license system in place for HCFC. The current regulation is also used to license the importation of HFCs but not exhaustive to include the quota system. The HFC license system only assists in data collection, tracking and verification.  However, the draft regulation which is yet to be passed into law will bring into force additional regulatory actions that will limit consumption of HFCs.
The private sector is also regulated through the acquisition of an environmental permit from EPA-SL wherein they are expected to report on a quarterly basis ozone protection. The NOU is also obliged to undertake any assessment of the phase-out programme and encourage stakeholders to switch to ODS alternatives. 
The Finance Act of 2014 requires importers and exporters to declare as required by law all products for onward inspection at all border crossing points. Similarly, the Sierra Leone Customs Acts 2011 discourage the issue of smuggling of goods in and out of the country through the institution of strictly penalty.


Other regulatory provisions related RAC equipment: 
The mandate for Sierra Leone’s NAP is grounded in its National Climate Change Strategy and
Action Plan (NCCSAP) and its latest Medium-Term National Development Plan (MTNDP 2019-2023), which includes a cluster on addressing vulnerabilities and building resilience. The NAP builds on these existing policies and supports their implementation. Additionally, the NAP is aligned with the National Climate Change Policy Framework (NCCPF, 2012), the updated Nationally Determined Contribution (NDC, 2021), National Communications to the UNFCCC and National Adaptation Programme of Action (NAPA). The NAP process supports the implementation of these policies and the forthcoming updated NDC.

[bookmark: _Toc148935051][bookmark: _Toc148936695][bookmark: _Toc156989355]Institutional framework
The key stakeholders in the HFC survey are the importers, wholesalers and distributors, manufacturing companies, users such as RAC technicians and owners of appliances. These provide information on quantities imported or used. Enforcement authorities such as: NRA Customs Officers, Environmental Officers, the Police, Law Officers and local authority inspectors work closely with the Government to enforce provisions of the regulations, and these provided information on enforcement mechanisms. All these organization are represented in the National Ozone Steering Committee which advises Government in formulating and implementing policies as well as creating and enforcing regulations to prohibit, control and monitor the imports, use, disposal and export of HFC.
Shown in Table 1 are the key stakeholders and their roles.

	Key Stakeholder
	Role

	National Ozone Unit
	Hiring of a consultant, organizing Inception Workshops, designing and conducting training of the questionnaires, administrators, desk study, monitoring and supervising data collection, editing, approving and submission of Final Report.

	National Revenue Authority Customs department
	Providing data on imports

	Statistics Sierra Leone 
	Statistical Data on imports

	Refrigeration Engineers and Technicians Association 
	Assist in the data collection

	Importers
	Data on imports

	Manufacturing companies
	Data on ODS alternatives used in manufacturing

	ODS Alternative users
	Providing data on uses of ODS Alternatives

	National Consultant
	Facilitate data collection, collecting and producing a draft report


[bookmark: _Toc157498721]Table 1: The key stakeholders and their roles

The National Ozone Unit (NOU) is a unit within the Division of Chemicals Control and Management in the Directorate of Environmental Health and Safety in the Environment Protection Agency under the Ministry of Environment and Climate Change, reporting to the Executive Chairman who is the head of the Agency.  This is schematically illustrated in Figure 1.
The NOU is headed by the Ozone Project Manager.   A Project Assistant helps the Project Manager with administrative duties.  The Officers are paid from the Institutional Strengthening Project which is funded by the Multilateral Fund through the United Nations Environment Programme Compliance Assistance Programme. The Government provides office space and furniture as well as other logistical support. The Project Manager is responsible for interacting with internal and external stakeholders on matters relating to ODS phase out/HFC phase down, such as drafting of project proposals, data reporting, training of refrigeration technicians and customs officers, enforcement of regulations, enunciation of policy, publicity and awareness raising.








Executive Chairperson Environmental Protection Agency – Sierra Leone
Deputy Director Environmental Health and Safety
Head of Chemical Controls and Management
National Ozone Officer - NOU
Assistant Ozone Officer - NOU
Administrative Secretary - NOU








	










[bookmark: _Toc157498754]Figure 1: Schematic representation of the Institutional arrangements

[bookmark: _Toc148935052][bookmark: _Toc148936696][bookmark: _Toc156989356]RAC training framework
The training infrastructure is a crucial element of the institutional framework and essential to the successful execution of all tasks associated to the RAC sector.

Training Institutes 
As of Year 2022, the total number of RAC graduate technicians in the country were 204. Out of the 204 technicians, 183 were males and 21 females. Also, the survey established that there were about 2,408 RAC technician across the country (see Table 2).

Certification of RAC Technicians
In Sierra Leone, one can practice as a RAC technician after obtaining any of the following level of certification in RAC studies; 
i.	National Technical Certificate I (2years)
ii.	National Diploma (3 years)
iii.	Higher National Diploma (Refrigeration and Air conditioning option) (5 years)












[bookmark: _Toc157498722][bookmark: _Toc142997892]Table 2: Overview of RAC training institutes 
	 
	Name of School
	Location
	Description
	Personnel

	
	
	(Province or Region)
	(Authority, Type of Certificates)
	Senior Instructors
	Trainers
	Average Number of graduates  annually

	
	
	 
	 
	Male
	Female
	Male
	Female
	Male
	Female

	TVET (Technical Schools, Basic Education)
	Government Technical Institute
	Kambia
	National Technical Certificate(NTC)
	1
	0
	1
	0
	8
	0

	
	
	
	
	
	
	
	
	
	

	
	Government Technical Institute
	Kono
	National Diploma (ND)
	1
	0
	1
	0
	18
	1

	
	
	
	
	
	
	
	
	
	

	
	Government Technical Institute
	Moyamba
	National Technical Certificate(NTC)
	1
	0
	1
	0
	10
	0

	
	
	
	
	
	
	
	
	
	

	
	OIC Bo
	Bo
	National Technical Certificate(NTC)
	2
	0
	1
	0
	10
	0

	
	OIC Makeni 
	Makeni
	National Technical Certificate(NTC)
	2
	0
	2
	0
	15
	0

	Technical Universities
	Eastern Technological University 
	Kenema
	Higher National Diploma (HND)
	2
	0
	3
	0
	18
	1

	
	
	
	
	
	
	
	
	
	

	
	Milton Margai Technological University 
	Freetown
	Higher National Diploma (HND)
	2
	0
	1
	0
	19
	0

	
	
	
	
	
	
	
	
	
	

	
	Freetown Polytechnic 
	Kissy Campus Freetown
	Higher National Diploma (HND)
	2
	0
	4
	0
	63
	7

	
	Arm Forces Technical College
	Wilberforce Freetown
	Higher National Diploma (HND)
	1
	0
	2
	0
	22
	12

	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc148935053][bookmark: _Toc148936697][bookmark: _Toc156989357]I.2	Overview of the HCFC phase-out management plan implementation	
Sierra Leone’s consumption of Hydrochlorofluorocarbons (HCFCs) is in the servicing of refrigeration and air conditioning (RAC) equipment.  
The HPMP Stage-I for Sierra Leone was approved at the 65th Meeting of the Executive Committee with a total funding of US$210,000 plus implementing agencies support cost for the period 2011 to 2020 to reduce consumption of HCFCs by 35% of the baseline. The established baseline consumption of HCFCs for Sierra Leone was 30 metric tons. 
The Government of Sierra Leone (GoSL) had made tremendous progress on the implementation of activities under stage I of the Hydrochlorofluorocarbon Phase-out Management Plan (HPMP). The HPMP Stage-I has successfully enabled Sierra Leone to freeze HCFC baseline in 2013, and achieve 10 percent reduction in consumption of HCFC by 2015 in line with the accelerated HCFC phase-out schedule under the Protocol. 
Sierra Leone had already achieved more than 35% HCFCs consumption reduction before 2020 agreed target under the Montreal Protocol. The HPMP Stage-I has successfully phased out a total of 0.58 ODP tons of HCFCs in the country as of 2020. 
Furthermore, the successful implementation of HPMP Stage-I has achieved a net direct emission reduction of 18,907 tons of carbon dioxide equivalent per year. The stage II implementing activities of the HPMP commence in January 2023.

HPMP Stage I has only recently been completed. Below is a summary of the activities successfully completed: 

i. Strengthen the capacity of Customs Officers and other law enforcement officers.
ii. Strengthen the capacity of Refrigeration Technicians, and training institutes.
iii. Strengthening of Regional Centres of Excellence and Incentive Programme for Commercial and Industrial Refrigeration End-users and Development of a comprehensive program for reduction of HCFC and Carbon emissions in the Refrigeration and Air Conditioning Sector.
iv. Monitoring and evaluation of the implementation of HPMP

The HPMP Stage II for Sierra Leone is currently ongoing. The following are the main activities included into the Stage II and an update on completed activities:
i. Facilitate the development and implementation of National technical standards in the RAC sector for safe use of energy efficiency low GWP RAC systems and promotion of green procurement of Refrigeration and Air-conditioning (RAC) systems.
ii. Strengthen the enforcement of ODS regulations including capacity enhancement of customs officers, Consumer Protection Officers and other Law Enforcement Officers.
iii. Establishment/Strengthen of a certification scheme, training and certification of 300 refrigeration technicians, strengthening the refrigeration association and upgrading of national refrigeration codes of practice.
iv. Strengthening the centres of excellence through provision of toolkits, establishment of refrigerant recovery and re-use scheme, including set up of one reclaim centre, technical assistance and end user awareness raising and capacity building on hydrocarbon alternative refrigeration technologies.
v. Project coordination, monitoring, evaluation and reporting.

Whilst the country has started implementing the activities under Stage II, the presence of a KIP strategy will provide a good opportunity to allow Sierra Leone to adjust, compliment and synergise ongoing and planned activities of the HPMP with those planned under the KIP with the overall objective of ensuring that HFC reduction is an integral part of planning and execution of all initiatives. 

Some of the lessons discovered throughout the HPMP have been taken into consideration and, to the extent possible, will be addressed effectively under the KIP: 
i. Policy Update and Enforcement:
The Prohibition of Ozone Depleting Substances Regulation 2010.  
Change in Political Administration, Limited knowledge on Part of Judiciary and Parliament on some of the key terminologies and chemicals of interest in the Montreal protocol.
ii. Customs and Trade Authorities Training:
The Country successfully built the capacity of   487 Customs and other law enforcement Officers who have been trained in combating illegal trade, Identification of refrigerants, facilitating legal trade etc. 
The frequent changes of Customs and other law enforcement officers always creates the pressure or gaps in knowledge.
iii. Training of Refrigeration Good Practice:
About 379 RAC technicians has benefited from Trainings under the stage I and their capacities were built in the provision of the Montreal Protocol, Good Refrigeration Practices, Flammable Refrigerants handling, Environmental Impacts associated with bad refrigeration practices, retrofitting etc.  
The availability of centres of excellence in most part of the country for technicians to access critical tools remains a major challenge.
iv. Certification of Servicing Technicians:
A total of 197 technicians were trained and Licensed under this tranche
The initial challenge has to do with the centralized nature of the training for certification and licenses which was only in the Capital city, but the NOU in recent years has decentralized it trainings to the regions which has created attraction and participation
v. Establishing RRR Scheme:
Few RRR equipment’s were procured and deployed in two of the training centres.
vi. Updating National Standards:
The only standard developed was the certification standard for RAC practitioners: Gold, Silver and Bronze. This has to do with their level of education experience in the RAC sector. 
vii. Technical and Technological Awareness:
Several Technical and Technological Awareness activities were undertaken e.g. TV & Radio Programs, Community Engagements and Stakeholder Sensitization events
Accessibility during the raining season remains an historic challenge as some of the areas of interest have poor road networks.
viii.  Support to National Associations:
The NOU via the support of the MP provided basic tools and also provided technical support through trainings to National Associations like the RAC, Importers, and other Enforcement Bodies - Traders Union. In addition, equipment like recovery Machine, Recovery cylinder, RRR Machine, Refrigerants Identifiers were provided to RAC Technicians Association in Kono, Bo, Freetown and Makeni.
ix. Incentive schemes and demo/pilot projects:
There was an Incentive Scheme which was extended to the people in the Fisheries sector and Supermarket. However, there was no Demo Project.
The funds for the implementation of the incentive scheme was limited.
x. Green Public Procurement:
The country benefited by participating in a workshop organized by UNEP in Dakar, Senegal during which the NOU and a representative from the National Public Procurement Authority attended.
Limited knowledge of our public procurement Institutions and practitioners is affecting Green Procurement especially RAC Green Procurement.
xi. Gender mainstreaming activities:
The NOU has discussed via its public sensation activities topic of Gender mainstreaming within the RAC sector and has placed more emphasis over the years on female practicing in the RAC Industry. It also provided scholarships for females who opt to undertake training in RAC training.
The topic itself is new and cultural acceptability serves a strong opposition. Government support in motivating the weaker gender has been low.
[bookmark: _Toc148935054][bookmark: _Toc148936698][bookmark: _Toc156989358]I.3 Implementation status of HFC-related activities 
Sierra Leone has only received funding for RAC activities from the MLF and has no ongoing or planned projects outside the MLF funded project.	
	
	[bookmark: _Toc148935055][bookmark: _Toc148936699][bookmark: _Toc156989359]II. HFC CONSUMPTION BY SUBSTANCE AND SECTOR


[bookmark: _Toc148935056][bookmark: _Toc148936700][bookmark: _Toc156989360]II.1	Methodology and validation	
A. [bookmark: _Toc138193533][bookmark: _Toc148935057][bookmark: _Toc148936701][bookmark: _Toc156989361]Preparatory work 
[bookmark: _Toc138193534]An effective and timely data gathering effort depends on careful planning beforehand. The National Consultant team was made up of specialists with a wealth of RAC sector knowledge, familiarity with the specifications of Multilateral Fund (MLF) projects, and participation in comparable data gathering activities for the RAC sector in the past.  

Based on the kind of equipment, the RAC industry in the nation has been divided into many sectors (Table 1) for the purpose of gathering data and thoroughly studying RAC applications. This classification helps to comprehend the HFC consumption trends and equipment base (stock) in order to create interventions that are suitable for addressing the existing trends and bringing them into line with the Kigali phase-down timeframe.

B. Methodology for data collection 
[bookmark: _Toc128551213][bookmark: _Toc138420450]Due to the national election campaign, as at the time of the data collection, several procedures for data collection were utilized during the two-month countrywide poll. 
The material used to create the content of this desk review was gathered through an organized evaluation of the survey-relevant papers that were accessible, as well as through online research. The NOU and the national consultant did a desk assessment to identify significant stakeholders and laws pertinent to the survey. The desk review assisted the unit in developing its data gathering approach. Stakeholders from the five regions of the nation were invited to an initial workshop, where they were informed about the project and the approach to be used in gathering the necessary data. The NOU and the national consultant determined the sample size based on the population and geography of the country and adopted the questionnaire developed by the Compliance Assistance Programme of UNEP Ozone Action.
The population of this survey includes the main districts headquarter towns across the country. These include, residential homes, big business using refrigeration and air condition, government buildings, vehicles etc.
The questionnaires were distributed to identified key stakeholders that were dealing with ozone issues within the country. 
The questionnaires developed were used to collect data from the following sectors: refrigeration and air conditioning servicing; health; commercial and industrial sectors. The import data were sourced from the National Revenue Authority (Customs department), marine and the National Ozone Unit. 
During the inception workshop, stakeholders who were identified as the potential respondents in the desk review were invited to make their inputs on how they are expecting the survey to be administered. The questionnaire was pilot tested, and all unclear sections were revised. 
The enumerators were selected from the list of trained and certified RAC technicians and were trained on data collection techniques. Each enumerator was given a covering letter that accompanied the questionnaires explaining why the respondents should provide the requested information as a means of giving confidence and credibility to the entire process. The respondents were guaranteed that the information collected would be handled confidentially. 
The data collected were sent to the lead consultant for compilation, analysis and production of the National Survey Report using the template and data tables developed by the MLF and reviewed by CAP Regional Office for Africa. 
Where the NOU detected some inconsistencies or where the data collected were not clear or insufficient, the technicians were asked to revisit the facilities to get the required data. 
At the end of data collection, the NOU together with some technicians and the lead consultant undertook a five days data verification and upgrading exercise to enhance the total coverage with reference to the sample size that was selected.


i. Questionnaire
The KIP survey questionnaires are shown in Appendix C. 
As per the KIP survey and reporting guidelines, the RAC equipment are defined as follows as shown in Table 3.

[bookmark: _Toc145908846][bookmark: _Toc157498723]Table 3: RAC equipment sub sectors
	Sub-sector
	Equipment type

	Refrigeration (REF.)
	Domestic ref.
	Fridge, Freezer & combined Fridge/Freezer, double doors

	
	Commercial & Industrial ref.
	Stand-alone unit (display cabinet, dispenser unit)

	
	
	Condensing unit (cold stores, supermarkets, industry)

	
	
	Centralised system (cold storages, supermarkets)

	
	
	Process chiller

	
	Transport ref.
	Refrigerator trucks/trailers

	
	Marine ref.
	Ashore-based ice plants & fishing vessels and ice making facilities

	
	
	On-board cooling systems

	Air Conditioning (AC)
	Unitary AC (Stationary)
	Self-contained (window) unit

	
	
	Single Split unit (non-ducted, ducted)

	
	
	Multi split (VRV/VRF)

	
	
	Rooftop packaged (ducted)

	
	Chiller 
	Comfort AC Chiller

	
	Mobile AC (MAC)
	Small vehicle AC (Saloon car, light commercial)

	
	
	Large vehicle AC (bus)



ii. Interviews:  Interviews were also other approach that was used to gather information from stakeholders.
[bookmark: _Toc142428774][bookmark: _Toc146388987][bookmark: _Toc148935058][bookmark: _Toc148936702]
Sample Size Calculation
The sample size formula is as follows:
Where

n 	is the sample size.
z 	is the selected critical value of the desired confidence level, which is associated with the level of confidence required for the estimate (often set at 1.96 for a 95% confidence level)
p 	is the estimated proportion of an attribute present in the population
q 	Represents the complement of p (i.e., q =1−p)
e 	is the margin of error, which indicates the maximum allowed difference between the sample estimate and the true population proportion
N 	is the size of the finite population
[bookmark: _Toc142428775][bookmark: _Toc146388988][bookmark: _Toc148935059][bookmark: _Toc148936703]Data Collection Challenges
The following are the challenges faced during the data collection:
i. The electioneering process repeatedly obstructed the schedule and movement for data collection across the country. 
ii. The heavy down pour of rains during which the survey was conducted was a great challenge.  
iii. The business people and some public institutions find it very difficult to release information concerning their business despite enumerators were given a letter of introduction.
iv. Fragmented secondary data sources also limited the timely completion of the data gathering.
v. Time and funds allocated for data gathering was limited.

[bookmark: _Toc142428776][bookmark: _Toc146388989][bookmark: _Toc148935060][bookmark: _Toc148936704]Data Collection Team
The data collection team were made up of the following persons as indicated in Table 4.

[bookmark: _Toc145908848][bookmark: _Toc157498724]Table 4: Tasks, Compositions, Roles, and Responsibilities of Personnel’s
	Tasks
	Compositions
	Roles and Responsibilities

	Enumerators 
	RAC Technicians 
	To collect primary data from the field 

	Data Collection Supervisors 
	Regional Manager of the EPA-SL Regional Offices and Two Senior Staff at the EPA-SL Head Office
	To compile completed data gathering tools for onward transmission to the lead consultant. To ensure enumerators gain access wherever they had some kind of restrictions. Also to provide the needed explanation as to why the data collection is important for national development.

	Data Collection coordinator
	Project Consultant
	Coordinating and overseeing all data collection across the country.

	Data Analysis
	Project Consultant and Project deputy consultant
	Master sheets data inputs, data sorted by RAC equipment sector.

	KIP Questionnaires and Survey guidelines, Expect technician
	International UNEP KIP Consultant
	KIP Questionnaires, Survey guidelines, overseeing data collection, review of survey 

	National Supervisors
	Senior Ozone Officer and the Principal Secretary 
	Assisting and supervising data, reviews

	Field Surveyor
	Project Consultant and Project assistance consultant
	Data collection 


[bookmark: _Toc142428777][bookmark: _Toc146388990]
[bookmark: _Toc148935061][bookmark: _Toc148936705]Data Collection Source Identified 
Information was gathered by distributing questionnaires to importers, distributors, end users, and relevant authorities such as the National Ozone Unit (NOU) and the Energy Commission. This data was then compiled and analysed to formulate an in-depth comprehension of the existing HFC (Hydrofluorocarbon) equipment in the country. The focus is on understanding the HFC-related necessities essential for addressing the maintenance and servicing demands of this equipment inventory shown in Table 5.









[bookmark: _Toc145908849][bookmark: _Toc157498725]Table 5: Source of Data for RAC sector 
	Description
	 Source of Data

	Self-contained
	Large Hotels, commercial buildings with offices, hospitals, importers

	Single split, non-ducted
	Importers/wholesalers, Residential, Commercial Buildings, hotels, industrial, restaurants, schools, Import Data

	Single split ducted
	Commercial buildings, RAC Contractors

	Roof top ducted
	Large Hotels 

	Multi-Split
	Large Hotels, Commercial buildings, hospitals

	AC Chiller
	Industrial cold storage, large hotels

	Domestic Refrigeration
	Residential, Importers, hotels, restaurants, supermarkets, Import Data

	Commercial/ Industrial Refrigeration
	Large Supermarkets, Cold Storages, Industrial level cold storages (fisheries sector), Sierra Leone Fishing Authority (SLFA)

	Mobile air conditioners
	Vehicle Importers, Sierra Leone Licensing Authority (SLLA), Vehicles workshops, RAC contractors

	Transport Refrigeration
	User Companies Wholesalers, SLLA

	Marine Refrigeration
	Data of Fishing vessels was catered from SLLA and SLFA. 

	Fire Suppression System
	 SFRSA, firefighting contractors, hotels, telecommunication companies


[bookmark: _Toc142428778][bookmark: _Toc146388991][bookmark: _Toc148935062][bookmark: _Toc148936706][bookmark: _Toc156989362]Data Validation
The following approach were used to validate the data collected:
i. A dedicated data validation exercise was conducted by a team comprising of a representative of the NOU, Lead Consultant, RAC Technicians that were not part of the data collectors and a civil society representative.
ii. Cross reference with exist database sources was done for secondary data sources especially for the socioeconomic data and import data.
iii. A national validation works was conducted. 

[bookmark: _Toc148935063][bookmark: _Toc148936707][bookmark: _Toc156989363]II.2	HFC consumption data (2016- 2022)
Sierra Leone is dependent on refrigerant imports to meet the servicing needs of the refrigeration and air conditioning sector (RAC).  
While the country has been reporting HCFC imports under the Article 7 data reporting requirement of the Montreal Protocol, HFCs have recently been incorporated into the overall data reporting regime and thus the has been reporting HFC imports since 2017 as shown in Table 6.  

The Table provides a general overview of HFCs and HCFC refrigerants consumed in the country over the last seven (7) years.  The consumption trends also highlight the changing landscape of refrigerants overtime. HCFC use has seen a steady decline in line with the HCFC phase out deadline. The HFCs that are currently the most common alternative to HCFCs are thus witnessing a progressive increase in quantities. 
[bookmark: _Toc138420387][bookmark: _Toc142997897]	

[bookmark: _Toc157498726]Table 6: Refrigerant (HFC & HCFC) consumption (2016- 2022) in metric tons (MT)
	[bookmark: _Toc138420388]Refrigerants
	GWP
	Consumption (Metric Tonne)
	% of Refrigerant share in 2022

	
	
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	

	R32
	675
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	10.50
	6.08%

	R134a
	1,430
	0.00
	0.00
	38.30
	40.30
	65.96
	70.58
	80.09
	46.34%

	R404A
	3,920
	0.00
	10.30
	12.3
	12.00
	14.65
	17.85
	21.78
	12.60%

	R407A
	2,107
	0.00
	4.90
	5.00
	6.30
	6.50
	10.50
	15.00
	8.68%

	R407C
	1,774
	6.10
	3.20
	4.40
	5.70
	5.10
	7.16
	8.00
	4.63%

	R410A
	2,088
	0.00
	7.40
	7.90
	8.90
	14.50
	18.34
	19.15
	11.08%

	R507A
	3,985
	0.00
	0.00
	0.00
	0.00
	6.23
	7.23
	10.80
	6.25%

	R508B
	3,985
	0.00
	0.00
	0.00
	0.02
	3.05
	5.20
	7.50
	4.34%

	Total
	6.10
	25.80
	67.90
	73.22
	115.99
	136.86
	172.83
	100%



In 2022, R134a was the dominant refrigerant consumed making up 46.34% of total HFC consumption. The other HFCs namely R508B, R407C, R32, R507A, R407A, R410A and R404A accounted for 4-13% of total HFCs. Due to significantly different GWP between refrigerants, variations in absolute quantities of specific refrigerants do not reflect a similar pattern in CO2eq emissions. For instance, R134a constitutes 46.34% of the total refrigerant used, but emits 29.60% of total CO2eq emissions.  In contrast R404A which amounts for only 12.60% of total HFC refrigerant quantities is responsible for 22.08% of the CO2eq emissions (see Table 7).  
This is an important factor that defines the kind of strategy Sierra Leone must adopt in order to ensure that the overall CO2eq emissions are contained in order to comply with the Kigali phase down targets.

[bookmark: _Toc142997898][bookmark: _Toc157498727]Table 7: CO2eq emissions for HFC refrigerants reported in 2022
	
	Refrigerants 

	
	R32
	R410A
	R134a
	R404A
	R407C
	R407A
	R507A
	R508B

	% of total refrigerants
	6.08%
	11.08%
	46.34%
	12.60%
	4.63%
	8.68%
	6.25%
	4.34%

	TCO2eq (2022)
	  7,089.73 
	  39,981.19
	  114,535.63
	  85,422.35 
	  14,198.76 
	  31,600.73
	  43,041.34 
	  51,063.47 

	 % of total emissions
	1.83%
	10.33%
	29.60%
	22.08%
	3.67%
	8.17%
	11.12%
	13.20%



[bookmark: _Toc148935064][bookmark: _Toc148936708][bookmark: _Toc156989364][bookmark: _Toc138193541]A.	List of Importers  
Sierra Leone will enforce a quota system for HFCs from 2024 onwards, when the HFC controls come into force. Currently, HFC imports have been allowed based on requests received by the EPA from importers and the relevant import permits were issued for these imports. There are seven (7) registered importers of refrigerants in the country detailed in Table 8.
[bookmark: _Toc142997899]







[bookmark: _Toc157498728]Table 8: List of Importers of HFCs and HCFC
	
	Company name 
	Imported quantity 2022 (kg)
	Imported quantity 2021 (kg)
	Imported quantity 2020 (kg)

	1. 
	Sierra Fishing Company 
	R-22-3,567
R134a-1,786
R410A-689
	R-22- 4,300
R134a- 1,450
R410A- 764
	R22 - 2,400
R134a - 1,234


	2. 
	Ok Fishing Companying 
	R-22- 3,000
R134a- 1,765
R410A- 698
	R-22- 3,500
R134a- 2,450
R410A- 654
	Operation was Suspended due to COVID-19

	3. 
	International Cooling Investment 
	R-22- 3,000
R134a- 3,590
R410A- 1,345
R32 – 400
R407A- 160
R404A - 90
	R-22- 3,870
R134a- 3,000
R410A- 1,045
R32 – 300
R407A- 100
R404A - 100
	R-22- 2,000
R134a- 3,590
R410A- 1,345
R407A- 100


	4. 
	Kombra Fishing Company
	R-22-1,000
R134a-1,786
	R-22-1,200
R134a-1,644
	R-22-  1,500

	5. 



	Agaa Cooling 
	R-22- 2,000
R134a - 6,765
R32 – 300
R407A- 460
	R-22- 2,0145
R134a- 5,340
R410A- 1,045
R407A- 789
	R-22- 2,500
R134a- 3,590
R410A- 1,345
R407A- 100

	6. 
	Chambers Investment 
	R-22- 2,450
R134a- 6,070
R410A- 3,645
R407A- 100
R32 - 200
	R-22- 2,500
R134a- 5,550
R410A- 2,345
R407A- 100

	R-22- 3,000
R134a- 3,000
R410A- 1,500
R407A- 200

	7. 
	Sabco Fishing Company 
	R22- 1,200
R134a- 2,789
	R22-1,500
R134a - 2,462
	R22-1,800
R134a - 678

	8. 
	A.J Barrie Ent
	R22 - 2,500
R134a - 7,421
R410A - 2,700
	R22 – 2,456
R134a - 6,754
R410A – 3,456
	 Was not in Operation by then 



[bookmark: _Toc148935065][bookmark: _Toc148936709][bookmark: _Toc156989365]B.	HFC baseline
Under the Kigali Amendment, Sierra Leone has been listed as an Article 5, Group 1, country with respect to the HFC phase down schedule to be followed.  The HFC baseline forms the basis of the phase down of HFC use is to be calculated as the average of HFC reported between the years 2020-2022 +65% of the HCFC baseline. All are calculated in terms of CO2eq. This HFC baseline establishes the phase down starting point for Sierra Leone as shown in Table 9.










[bookmark: _Toc138420389][bookmark: _Toc142997900][bookmark: _Toc157498729]Table 9: Calculation of the HFC baseline
	
	TCO2eq 2020
	TCO2eq 2021
	TCO2eq 2022
	(TCO2eq) total
	TCO2eq Average

	HFC
	250,389.95 
	307,210.57 
	386,931.86 
	         944,532.38 
	314,844.13

	

	HCFC baseline
	
	
	
	       56,076.92 
	

	65% of HCFC baseline
	
	
	
	
	               36,450.00 

	HFC baseline
	351,294.13 



C. [bookmark: _Toc148935066][bookmark: _Toc148936710][bookmark: _Toc156989366]Prices of refrigerants 
In order to understand the market dynamics of the refrigerants, the survey considered the prices of all the refrigerants consumed in Sierra Leone for the period 2016 to 2022. Figure 2 shows the average prices of refrigerants from 2016 to 2022. It is worth noting that most importers of HFC refrigerants are for their own consumption, or for RAC servicing contractors. 


[bookmark: _Toc145908946][bookmark: _Toc157498755]Figure 2: Prices of Refrigerant 
Figure 2 illustrates a noteworthy trend: in 2019, R32 refrigerant was introduced to the market. Meanwhile, the prices of alternative refrigerants, including R134a, R404A, R407A, R407C, R410A, R507A, R290, and R600a, have been steadily on the rise since 2016. 
Also, R22 had an appreciable increase in price from 2016 upward as well.

D. [bookmark: _Toc148935067][bookmark: _Toc148936711][bookmark: _Toc156989367][bookmark: _Toc142997902]RAC service technicians
As of Year 2022, the total number of RAC graduate technicians in the country were 204. Out of the 204 technicians, 183 were males and 21 females. Also, the survey established that there were about 2,408 RAC technician across the country (see Table 10).

[bookmark: _Toc157498730]Table 10: Number of technicians working in the RAC sector
	Type of equipment served
	Number of RAC technicians
	Total  Number of technicians

	
	Formal/registered
	Informal/unregistered
	

	Unitary Air conditioners/ Domestic Refrigeration
	277
	1,170
	1,447

	Mobile Air conditioners
	60
	576
	636

	Transport refrigeration
	10
	227
	237

	Commercial and Industrial Refrigeration
	30
	58
	88

	Total 
	377
	2,031
	2,408


[bookmark: _Toc148935068][bookmark: _Toc148936712][bookmark: _Toc156989368]II.3	Sectoral distribution of HFCs	
[bookmark: _Toc142997903]Sierra Leone has no assembly or manufacturing facility of RAC equipment. All refrigerant used in the country is to meet the servicing needs of installed equipment in the country (see Tables 11, 12 and 13). 

[bookmark: _Toc157498731]Table 11:  Overall stocks of RAC equipment (2022)
	Sub Sector
	Estimate Stock RAC Equipment
	Recorded Surveyed Equipment

	Domestic Ref.
	Refrigerator/Fridge
	2,668,753
	2,001,565

	Commercial Ref.
	Condensing Unit
	163
	122

	
	Standalone Unit
	10,367
	9,283

	Industrial Ref.
	Process Chillers
	30
	24

	
	Centralized Unit
	10
	5

	Transport Ref
	Truck Ref
	65
	49

	Marine Ref.
	Marine Vessels
	30
	16

	
	ICE Making facility
	10
	6

	Domestic AC
	Split Non-ducted Unit
	665,451
	499,088

	
Commercial AC
	Split-ducted Unit
	10,897
	9,300

	
	Multi-split Unit
	305
	257

	
	Roof Top-ducted Unit
	410
	306

	
	AC Chillers
	100
	74

	Mobile AC
	Small MAC
	81,699
	61,274

	
	Large MAC
	14,417
	10,813

	Total
	3,432,268
	2,592,182




	[bookmark: _Toc142997904]Subsector
	Refrigerants
	Total
	Share of Consumption %

	
	R32
	R410A
	R134a
	R404A
	R407C
	R407A
	R507A
	 R508B
	MT
	

	 
	Metric Tonnes (MT)
	 
	 
	 

	Domestic refrigeration (includes residential use of refrigerators and freezers)
	0.00
	0.00
	37.55
	0.00
	0.00
	0.00
	0.00
	0.00
	37.55
	21.73%

	Domestic Air-Conditioning/ Commercial AC
	Split Non-ducted Units
	10.50
	6.74
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	17.24
	9.98%

	
	Split Ducted Units
	0.00
	4.81
	0.00
	0.00
	3.82
	8.10
	0.00
	0.00
	16.73
	9.68%

	
	Roof Top ducted Units
	 
	4.60
	 
	 
	4.19
	6.90
	0.00
	0.00
	15.69
	9.08%

	
	Multi Split Units
	0.00
	0.65
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.65
	0.38%

	
	AC Chillers
	0.00
	2.02
	2.04
	0.00
	0.00
	0.00
	0.00
	0.00
	4.05
	2.34%

	Commercial/ Industrial refrigeration 
	Centralized Units
	0.00
	0.00
	0.48
	5.99
	0.00
	0.00
	2.99
	0.00
	9.45
	5.47%

	
	Process Chillers
	0.00
	0.00
	2.23
	7.44
	0.00
	0.00
	3.97
	0.00
	13.63
	7.89%

	
	Stand-alone
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.66
	0.68
	0.39%

	
	Condensing Units
	0.00
	0.32
	2.73
	4.43
	0.00
	0.00
	2.73
	6.84
	17.06
	9.87%

	Marine Refrigeration 
	Marine Vessels
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00%

	
	ICE Making Facilities
	0.00
	0.00
	0.00
	1.15
	0.00
	0.00
	1.11
	0.00
	2.26
	1.31%

	Transport Refrigeration
	Refrigerated Trucks
	0.00
	0.00
	0.12
	2.78
	0.00
	0.00
	0.00
	0.00
	2.89
	1.67%

	Mobile AC
	Large MACs
	0.00
	0.00
	12.89
	0.00
	0.00
	0.00
	0.00
	0.00
	12.89
	7.46%

	
	Small MACs
	0.00
	0.00
	22.05
	0.00
	0.00
	0.00
	0.00
	0.00
	22.05
	12.76%

	Total use (MT)
	10.50
	19.15
	80.09
	21.78
	8.00
	15.00
	10.80
	7.50
	172.83
	100.00%

	 
	% Share
	6.08%
	11.08%
	46.34%
	12.60%
	4.63%
	8.68%
	6.25%
	4.34%
	100.00%
	 


[bookmark: _Toc157498732]Table 12:  Distribution of HFC use in RAC sub-sectors (2022) 





[bookmark: _Toc157498733]Table 13: Distribution of HFC use for RAC sub-sectors direct emission in TCO2eq. (2022) 
	Subsector
	Refrigerants
	Total
	Share of Consumption %

	
	R32
	R410A
	R134a
	R404A
	R407C
	R407A
	R507A
	R508B
	TCO₂eq.
	

	GWP
	675
	2,088
	1,430
	3,922
	1,774
	2,107
	3,985
	6,808
	 
	 

	 
	TCO2eq.
	 
	 

	Domestic refrigeration (includes residential use of refrigerators and freezers)
	0.00
	0.00
	53,696.50
	0.00
	0.00
	0.00
	0.00
	0.00
	53,696.50
	13.88%

	Domestic Air-Conditioning/ Commercial AC
	Split Non-ducted Units
	7,089.73
	14,073.51
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	21,163.24
	5.47%

	
	Split Ducted Units
	0.00
	10,049.02
	0.00
	0.00
	6,774.57
	17,062.43
	0.00
	0.00
	33,886.03
	8.76%

	
	Roof Top ducted Units
	0.00
	9,612.11
	0.00
	0.00
	7,424.19
	14,538.30
	0.00
	0.00
	31,574.60
	8.16%

	
	Multi Split Units
	0.00
	1,359.49
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	1,359.49
	0.35%

	
	AC Chillers
	0.00
	4,210.45
	2,910.05
	0.00
	0.00
	0.00
	0.00
	0.00
	7,120.50
	1.84%

	Commercial/ Industrial refrigeration 
	Centralized Units
	0.00
	0.00
	679.25
	23,473.17
	0.00
	0.00
	11,925.11
	0.00
	36,077.53
	9.32%

	
	Process Chillers
	0.00
	0.00
	3,189.96
	29163.21
	0.00
	0.00
	15,803.55
	0.00
	48,156.72
	12.45%

	
	Stand-alone
	0.00
	0.00
	19.91
	0.00
	0.00
	0.00
	0.00
	4,502.69
	4522.60
	1.17%

	
	Condensing Units
	0.00
	676.61
	3,902.23
	17,391.51
	0.00
	0.00
	10,874.38
	46,560.78
	79405.52
	20.52%

	Marine Refrigeration 
	Marine Vessels
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00%

	
	ICE Making Facilities
	0.00
	0.00
	0.00
	4,510.30
	0.00
	0.00
	4,438.29
	0.00
	8,948.59
	2.31%

	Transport Refrigeration
	Refrigerated Trucks
	0.00
	0.00
	167.09
	10,884.17
	0.00
	0.00
	0.00
	0.00
	11,051.26
	2.86%

	Mobile AC
	Large MACs
	0.00
	0.00
	18,439.14
	0.00
	0.00
	0.00
	0.00
	0.00
	18,439.14
	4.77%

	
	Small MACs
	0.00
	0.00
	31,531.50
	0.00
	0.00
	0.00
	0.00
	0.00
	31,531.50
	8.15%

	Total use (MT)
	7,089.73
	39,981.19
	114,535.63
	85,422.35
	14,198.76
	31,600.73
	43,041.34
	51,063.47
	386,933.22
	100%

	 
	% Share
	1.83%
	10.33%
	29.60%
	22.08%
	3.67%
	8.17%
	11.12%
	13.20%
	100%
	 





A. [bookmark: _Toc148935069][bookmark: _Toc148936713][bookmark: _Toc156989369]Refrigeration servicing sector 
· Domestic refrigeration 
Domestic Refrigeration, from the survey definition, includes refrigeration equipment such as refrigerators, chest freezers, portable cooling systems that are found in residential households, as well as commercial office buildings, restaurants, supermarkets in the country. The stock data in 2022 for domestic refrigeration stands at 2,001,565 (shown in Table 14). The current dominant refrigerant used is R134a, followed by R600a, and R290 respectively.

[bookmark: _Toc145908855][bookmark: _Toc157498734]Table 14: Domestic Refrigeration and Refrigerant Use
	
	STOCK (2022)
	% OF EQUIPMENT USING REFRIGERANT

	
	
	R134a
	R600a
	R290

	DOMESTIC ref         
	2,001,565
	60%
	35%
	5%

	REFRIGERANT (Mt)                                           
	36.99
	21.58
	3.08

	TCO2eq
	53,696.50
	21.58
	0.00



 
· Commercial refrigeration 
Commercial refrigeration comprises of condensing units and standalone units which are commonly use in commercial processes. Based on the data collected as shown in Table 15, R508B and R404A are the most frequently used refrigerants in this sub-sector.

[bookmark: _Toc138420392][bookmark: _Toc145908858][bookmark: _Toc157498735]Table 15: Commercial Refrigeration and Refrigerant Use
	[bookmark: _Hlk136613396]
	% EQUIPMENT USING REFRIGERANT

	
	CONDENSING UNIT
	STAND ALONE UNIT

	
	STOCK (2022)
	R134a
	R404A
	R507A
	R410A
	R508B
	STOCK (2022)
	R134a
	R600a
	R508B

	
	122
	16%
	26%
	16%
	1.90%
	40.10%
	9283
	2.00%
	3.00%
	95.00%

	REFRIGERANT USE (MT)
	2.73
	4.43
	2.73
	0..32
	6.84
	
	0.01
	0.02
	0.66

	TCO2eq 
	3,902.23
	17,391.51
	10,874.38
	676.61
	46,560.78
	
	19.91
	0.02
	4,502.69




· Industrial refrigeration
Industrial refrigeration comprises of centralised systems and process chillers which are commonly use in industrial processes. In Sierra Leone, the large users of industrial level manufacturing, process refrigeration in the country are the brewery and fishing related cold storages. Based on the data collected as shown in Table 16, R404A and R507A are the most frequently used refrigerants in this sub-sector.





[bookmark: _Toc157498736]Table 16: Industrial Refrigeration and Refrigerant Use
	
	% EQUIPMENT USING REFRIGERANT

	
	PROCESS CHILLERS
	CENTRALIZED UNIT

	
	STOCK (2022)
	R134a
	R404A
	R507A
	STOCK (2022)
	R134a
	R404A
	R507A

	
	24
	17.20%
	54%
	28.80%
	
	5.5%
	63%
	31.50%

	REFRIGERANT USE (MT)
	2.27
	7.44
	3.97
	
	0.48
	5.99
	2.99

	TCO2eq 
	3,386.87
	29,163.21
	15,803.55
	
	1679.25
	2,3473.17
	11,925.11



· Transport refrigeration
Transport refrigeration refers to the technology used to maintain specific low temperatures in the cargo areas of trucks, vans, and trains. This is crucial for the safe transportation of perishable goods, such as food, pharmaceuticals, or other temperature-sensitive materials. From the survey, this sub-sector consumes 95% of R404A, 4% of R134a and 1% of R22 as shown in Table 17.

[bookmark: _Toc145908860][bookmark: _Toc157498737]Table 17: Transport Refrigeration and Refrigerant Use
	
	STOCK (2022)
	% EQUIPMENT USING REFRIGERANT

	
	
	R404A
	R134a
	R22

	TRANSPORT Ref 
	49
	95%
	4%
	1%

	REFRIGERANT USE (MT)
	2.78
	0.12
	0.03

	TCO2eq 
	10,884.17
	167.00
	52.87



· Marine refrigeration
For the survey, the marine sub-sector data provided is in relation to fishing vessels and ice making facilities. The common refrigerants use in the ice making facilities are R404A and R507A, whereas the refrigerants used by vessels are R717 and R22 (see Table 18).  

[bookmark: _Toc145908859][bookmark: _Toc157498738]Table 18: Marine Refrigeration and Refrigerant Use
	
	% EQUIPMENT USING REFRIGERANT

	
	ICE MAKING FACILITIES
	FISHING ESSELS

	
	Stock (2022)
	R404A
	R507A
	Stock (2022)
	R22

	
	6
	50.50%
	49.50%
	16
	100%

	REFRIGERANT USE (MT)
	
	1.14
	1.11
	
	4.80

	TCO2eq 
	
	4,510.00
	4,438.29
	
	8,688.00



B. [bookmark: _Toc148935070][bookmark: _Toc148936714][bookmark: _Toc156989370]Air conditioning servicing sector 
· Domestic AC
The domestic AC sub-sector comprise of single split units that are prevalent in the country, even in large residential blocks across households, small and large commercial entities. Table 19 shows that R32 dominates the domestic AC sub-sector. 




[bookmark: _Toc138420395][bookmark: _Toc145908856][bookmark: _Toc157498739]Table 19: Domestic AC and Refrigerant Use
	
	STOCK (2022)
	% OF EQUIPMENT USING REFRIGERANT

	
	
	R410A
	R32
	R22
	R290

	SPLIT NON-DUCTED ACS
	499,088
	27.01%
	42.09%
	16%
	15%

	REFRIGERANT USE (MT)
	
	6.74
	10.50
	3.99
	3.74

	TCO2eq
	
	14,073.51
	7,089.73
	1,992.56
	0.00




· Commercial AC
The commercial AC sub-sector refers to Multi splits, ducted splits, roof top ACs, AC chillers and centralized systems.  These systems are commonly used to cool commercial buildings, large office spaces, airports, plaza (malls), large hotels, hospitals, large supermarkets in the country. Shown in Table 20 are the refrigerant use in this sub-sector.
 
[bookmark: _Toc138420396][bookmark: _Toc145908857][bookmark: _Toc157498740]Table 20: Commercial AC and Refrigerant Use	
	
	
	% EQUIPMENT USING REFRIGERANT

	
	MULTI-SPLIT
	AC CHILLERS

	
	Stock (2022)
	R410A
	R22
	Stock (2022)
	R410A
	R134a
	R22

	
	257
	65%
	35%
	74
	43.60
	44%
	12.40%

	REFRIGERANT USE (MT)
	
	0.65
	0.35
	
	2.02
	2.04
	0.57

	TCO2eq 
	
	1,359.49
	634.57
	
	4,218.87
	2,915.87
	1,040.11

	
	SPLIT DUCTED

	
	Stock (2022)
	R410A
	R407C
	R407A
	R22

	
	9,300
	23%
	18.25%
	38.70%
	20%

	
	
	
	
	
	

	REFRIGERANT USE (MT)
	
	4.81
	3.82
	8.10
	4.19

	TCO2eq 
	
	10,049.02 
	6,774.57

	17,062.43
	7,574.85

	ROOF TOP DUCTED

	
	Stock (2022)
	R410A
	R407C
	R407A
	R22

	
	306
	22%
	20%
	33%
	25%

	
	
	
	
	
	

	REFRIGERANT USE (MT)
	
	4.60
	4.19
	6.91
	5.23

	TCO2eq 
	
	9,612.11
	7,424.19
	14,549.36
	9,468.56




· Mobile AC
The mobile air conditioning (AC) sub-sector primarily refers to the systems that provide climate control for vehicles, including cars, SUVs, commercial trucks, buses in Sierra Leone. 
Survey data conducted showed, Mobile AC systems consume 100% of R134a as shown in Table 21. 

[bookmark: _Toc145908861][bookmark: _Toc157498741]Table 21: Mobile AC Refrigeration and Refrigerant Use
	
	% EQUIPMENT USING REFRIGERANT

	
	SMALL CARS
	LARGE CARS

	
	Stock (2022)
	R134a
	Stock (2022)
	R134a

	
	61,274
	100%
	10,813
	100%

	REFRIGERANT USE (MT)
	
	22.06
	
	12.89

	TCO2eq 
	
	31,531.50
	
	18,439.14



C. Fire Suppression
From the survey, there is no evidence of HFC usage in this sector. The dominant suppression systems used are CO2 and dry powder based.   

D. Aerosol and Solvent
From the survey, there is no evidence of HFC usage, since all the related companies visited in this sector do not use HFC based substances in their production.

E. Foam
From the survey, there is no evidence of HFC usage, since all the related companies visited in this sector do not use HFC based substances in their production.


HFC use and TCO2eq. emissions across sectors as of 2022

In summary, it is evident that Domestic refrigeration sector dominates the HFC refrigerant consumption of 37.55MT with TCO2eq. emissions estimated at 13.88%. This is largely due to the use of R134a in this sub-sector.
However, the Commercial and Industrial refrigeration with HFC consumption of about 10.26% and 13.36% has the highest corresponding TCO2eq. emissions is of 21.69% and 21.77% respectively when compared to the other RAC sub-sectors. 

[bookmark: _Toc145908942]
[bookmark: _Toc157498756]Figure 3: Comparison of HFC use and TCO2eq emissions across sectors as of 2022



[bookmark: _Toc145908943][bookmark: _Toc157498757]Figure 4: Comparison of HFC use and TCO2eq emissions as of 2022
	[bookmark: _Toc148935071][bookmark: _Toc148936715][bookmark: _Toc156989371][bookmark: _Hlk134627640]III. HFC PHASE-DOWN STRATEGY


[bookmark: _Toc148935072][bookmark: _Toc148936716][bookmark: _Toc156989372]III.1	Overarching strategy	
Based on the experience with the HPMP it is evident that the first approach to having a sustainable transitional change in the RAC sector in Sierra Leone begins with the enabling environment that will allow for the smooth transition to zero/low GWP technologies (Stage 1). Sierra Leone aims to follow the established MP reduction targets for HFC use to define the stages of the KIP. Therefore, a total of 4 stages are planned in order to achieve the 80% HFC reduction by 2045.  
Sierra Leone fully imports both refrigerants and RAC equipment and will want to use the first stage of the KIP to put in place the necessary legal regime, undertake capacity building for technicians and enforcement agencies, and also undertake stakeholder engagements to get the buy in of all major stakeholders that will ensure the smooth transition of the RAC industry to low/zero GWP refrigerants. The first stage of the KIP will also be running side by side with the countries HPMP and hence lessons learnt from the ongoing HPMP can also aid in better crafting out other stages of the KIP in future. 
Also the phased approach to HFC reduction allows for new technologies especially those based on low GWP and natural refrigerants to become more accessible worldwide as well as in the country. 

In order to develop any detailed strategy for KIP, it is imperative to have a reasonably good understanding of the prevailing conditions in RAC industry today and also understand the trajectory of HFC growth under Business as Usual (BAU) scenarios. These projections assist in identifying the suitable interventions that are required to be undertaken to achieve the necessary impact on the HFC use in the RAC sector. 

[bookmark: _Toc148935073][bookmark: _Toc148936717][bookmark: _Toc156989373]III.2	Projections of HFC consumption, prioritization, and proposed reductions 
As the country embarks on the phase down of HFCs which stretches until 2045, it is important that along with the understanding of the current status of HFC use and existing RAC equipment stocks, the country must also be able to model how HFC use, and stocks are likely to develop under the Business as Usual (BAU) scenario.  
In order to have a realistic projection for HFC consumption, the data collected for the KIP provided the needed information to have the current distribution of HFC use in all the RAC sub-sectors. This data was then models side by side with the past HFC consumption and this provided the right trend lines that was used to estimate to estimate HFC use into the future.
The dataset, from the KIP HFC survey, also provided insight into some strategies for prioritizing actions associated with HFC consumption. It emphasized the significance of identifying sectors, applications, or regions where HFC emissions had a notable environmental impact. We employed a prioritization framework to channel efforts and resources toward areas with the highest potential for reducing emissions.
This provides a comprehensive presentation of proposed reductions in HFC consumption. These reduction strategies were meticulously analysed and aligned with international agreements like the Kigali Amendment. The detailed phased approach to reductions, specifying timelines and targets for curbing HFC emissions. 

HFC use expected to grow under BAU
In this section, a comprehensive analysis of refrigerant usage was undertaken, focusing specifically on the expected growth in Hydrofluorocarbon (HFC) utilization under the Business-as-Usual (BAU) scenario. 
The data presented in Figure 5 sheds light on the trends, variations, and implications of HFC usage across various sectors and applications, offering valuable insights into the environmental impact of unchecked HFC consumption.
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[bookmark: _Toc157498758]Figure 5: HFC use expected to grow under BAU expected to grow under BAU
The analysis examined the consumption patterns of several key refrigerants, shedding light on their individual trajectories over the years. 

i. R507A: Consumption of R507A remained relatively low and stable for several years before a gradual increase from 2020 onwards. This suggests its continued use in applications where alternatives may not yet be fully adopted.
ii. R410A: R410A remained relatively low and stable for several years before a gradual increase from 2021 onwards. This suggests its continued use in applications where alternatives may not yet be fully adopted
iii. R134a: This refrigerant experienced steady growth from 2016. R-134A was commonly used in automotive air conditioning systems, and its decline may be linked to regulatory transitions towards more climate-friendly alternatives.
iv. R32: The consumption of R32 started in 2022, then it started growing from 2023. Its adoption might be driven by its lower global warming potential (GWP) compared to some other HFCs, making it a preferable choice for various applications.
v. R404A: R404A consumption exhibited notable fluctuations over the years. It saw a peak in 2021 and then underwent periodic declines and rebounds. The varying usage may `reflect the challenges in transitioning away from high-GWP refrigerants in certain applications.
vi. R407A and R407C: These refrigerants displayed usage patterns characterized by modest consumption levels, with minor fluctuations. Their usage could be associated with specific niche applications or regions with differing regulatory landscapes.
vii. R508B: Consumption of R508B remained relatively low for several years before a gradual increase from 2020 onwards. This suggests its continued use in applications where alternatives may not yet be fully adopted.

III.3 Comparison between HFC consumption under BAU and Kigali phase down Schedule
The analysis reveals a substantial contrast between Hydrofluorocarbon (HFC) consumption under Business-as-Usual (BAU) conditions and the phase-down schedule outlined in the Kigali Amendment. This contrast is particularly evident due to the significant increase in HFC usage projected under BAU, in comparison to the controlled reduction proposed by the Kigali Amendment. 
This situation requires drastic measures to bring down HFC usage within acceptable levels in order to achieve the targets proposed by the Kigali Amendment. Under the BAU scenario presented in Figure 6, HFC consumption experiences consistent growth, resulting in a substantial increase in the utilization of these compounds. By 2050, HFC consumption is projected to reach 1,189,030.33 TCO2 equivalent (CO2eq).
The Kigali Amendment provides a structured approach to reduce HFC consumption. This international agreement aims to curtail the production and usage of HFCs to mitigate their adverse environmental impact. The Kigali Amendment establishes a cap for HFC consumption at 351,294.00 TCO2eq by 2024 but HFC consumption is expected to decrease to 245,906.00 TCO2eq by 2036, while the BAU projection for the same year stands at 678,287.34 TCO2eq. By 2050, the Kigali Amendment envisions a further reduction in HFC consumption to 70,259.00 TCO2eq, in contrast to the BAU projection of 1,189,030.33 TCO2eq.
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[bookmark: _Toc157498759]Figure 6: Comparison between HFC consumption under BAU and Kigali phase down Schedule

Below are the estimated emissions from the use of HFC in the RAC sector under BAU conditions. Table 22 shows that it is expected that the freeze of 2024 can be met by Sierra Leoneunder BAU scenerio however the 10% reduction in 2029 might not be met under BAU scenerio. The KIP strategy aims to address this difference to ensure compliance is achieved while coordinating with ongoing HCFC phase out activities. 















	HFC emissions (BAU) TCO2eq

	
	2020
	2021
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029

	HFC consumption
	       250,390 
	        307,211 
	       386,932 
	       402,761 
	           419,237 
	       436,388 
	       454,240 
	       472,823 
	       492,166 
	         512,300 

	Annual increase (%) in HFC consumption
	 
	             22.69 
	           25.95 
	             4.09 
	                  4.09 
	             4.09 
	             4.09 
	             4.09 
	             4.09 
	               4.09 

	MLF Compliance target (TCO2eq)
	 
	 
	 
	 
	           351,294 
	 
	 
	 
	 
	         316,165 

	Reduction required  (TCO2eq)
	 
	 
	 
	         196,135 


[bookmark: _Toc157498742]Table 22:  Total HFC emissions projections under BAU Scenario

[bookmark: _Toc148935074][bookmark: _Toc148936718][bookmark: _Toc156989374]III.4	Detailed KIP strategy 
Stage I (2024-2029) 
The KIP Stage I strategy will specifically target the enabling environment to facilitate the freeze on growth of HFC refrigerant in the country and allow for overall 10% reduction. It will target to do this through legislation and operation of an industry wide quota system and vetting new construction application where low GWP technologies will be recommended for adoption (see Table 23). 

The following are the planned activities: 
· Regulatory frameworks: Putting in the necessary controls to ban and reduce the importation of high GWP gasses and equipment for which there are already low GWP technology alternatives. This target will be on domestic refrigerators, commercial standalone units, single split and multi-split air conditioners. Legislation will also be put in place to also prevent the potential use of HFC’s in other non-RAC sectors such as fire suppression, foam and painting sectors.
Legislation will also be put in place to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.
Putting in place measures to promote sustainable refrigeration practices and procedures in the RAC sector to reduce leakage. 
· Demo project: Undertake at least one demonstration project using low GWP technology in the commercial refrigeration sector.  
· Capacity building: Developing and implementing targeted training program for RAC technicians, customs and enforcement officers and other professionals. This will include updating the training curricula of the Sierra Leone Technical Institute. The focus of the Technicians training will be for MAC technicians in the leak-proofing, containment and effective recovery of R-134a. The focus for the Customs and other enforcement agencies training will be in line with HFC and other low GWP refrigerants. 
· Recovery, recycling and reclaiming: Legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs. Also, supporting MAC garages (support 6 garages) with MAC servicing tools and training of technicians. EPA will license these selected garages as "Green MAC garages", this will also advertise them for more patronage of customers.

Stage II (2030-2035) will focus on the enabling environment to transition the MAC and commercial/industrial refrigeration and commercial air conditioning sectors to low/zero technologies sector and other complimentary activities. 

Stage III (2035-2040) will focus on the full transition of the MAC, commercial / industrial refrigeration and commercial air conditioning to low/ ZERO GWP technologies as well as other complimentary activities.  

Stage IV (2040-2045) will continue stage III activities and achieve 100% conversion within the domestic, commercial, industrial refrigeration and air conditioning sector. It is hoped that by then low/zero GWP refrigerants will be more globally available, and locally, to consolidate the gains made. 


[bookmark: _Toc142997906][bookmark: _Toc157498743]Table 23: Planned Stages of the KIP and potential activities
	[bookmark: _Hlk140568893]OVERALL STRATEGY 

	Stages (years)
	Reduction target 
	Substance
	Sector
	Focus activities 
	Cross cutting

	Stage I (2`024 - 2029)
	10%
	R134a, R410A, R404A, HFC227ea
	Main focus 
· Industrial Ref. 
· MAC
· Fire suppressant

Other:
· Dom Ref.
· Small commercial 
· Dom AC
	· Regulatory frameworks – Putting in the necessary controls to ban and reduce the importation of high GWP gasses and equipment for which there are already low GWP technology alternatives. This target will be on domestic refrigerators, commercial standalone units, single split and multi-split air conditioners. Legislation will also be put in place to also prevent the potential use of HFC’s in other non-RAC sectors such as fire suppression, foam and painting sectors.
· Legislation will also be put in place to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.
· Putting in place measures to promote sustainable refrigeration practices and procedures in the RAC sector to reduce leakage. 
· Demo project - Undertake at least one demonstration project using low GWP technology in the commercial refrigeration sector.  
· Capacity building - Developing and implementing targeted training program for RAC technicians, customs and enforcement officers and other professionals. This will include updating the training curricula of the Sierra Leone Technical Institute. The focus of the Technicians training will be for MAC technicians in the leak-proofing, containment and effective recovery of R-134a. The focus for the Customs and other enforcement agencies training will be in line with HFC and other low GWP refrigerants)
· Recovery, recycling and reclaiming: Legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs. 
· An assessment of MAC garages will be done and a number of them will be selected to be used as MAC garages of excellence. These workshops will be assessed on some key provisions in their garages such as good workmanship, provision of right MAC servicing tools, qualification of MAC technicians etc.
The NOU will have an MOU with these garages to be used as Training workshops in leak proofing and containment of refrigerants in the MAC sub-sector. The workshops will be given some financial tokens to them for their assistance. Also these MAC Centres of Excellence can be used in future for any Demonstration project in the MAC sub-sector
As a benefit to the garages they will be designated by the EPA/NOU as MAC Garages of Excellence. This recognition will showcase these garages as good MAC servicing workshops and encourage persons with MAC servicing need to contact them for support, thereby increasing their revenue. They will also become exemplary workshops that other workshops can emulate to also rise to become MAC Centres of Excellence.
	
Capacity building 

Gender Mainstreaming

Awareness



	Stage II (2030 – 2035)
	30%
	R134a, R410A,  R407c, R507A, HFC227ea
	· Com Ref.
· Com AC
· MAC
· Fire suppressant 
	· Will focus on the enabling environment to transition the MAC and commercial/industrial refrigeration and commercial air conditioning sectors to low/zero technologies sector and other complimentary activities. 
	Capacity building 

Gender Mainstreaming

Awareness

	Stage III (2036 - 2040)
	50%
	R134a, R410A, R404A, R407C, 
R32
	· Com Ref.
· Com AC


	· Will focus on the full transition of the MAC, commercial / industrial refrigeration and commercial air conditioning to low/ZERO GWP technologies as well as other complimentary activities.  
	Capacity building 

Gender Mainstreaming

Awareness

	Stage IV (2040 - 2045)
	80%
	R134a,
R410A, R404A, R407C,
R32
	· Com Ref.
· Com AC
· Transport Ref. 
· Dom AC
· Dom Ref.

	· Will continue stage III activities and achieve 100% conversion within the domestic, commercial, industrial refrigeration and air conditioning sector. It is hoped that by then low/zero GWP refrigerants will be more globally available, and locally, to consolidate the gains made. 
	Capacity building 

Gender Mainstreaming

Awareness




[bookmark: _Toc148935075][bookmark: _Toc148936719][bookmark: _Toc156989375]III.5	Stage I implementation programme	
A. [bookmark: _Toc148935076][bookmark: _Toc148936720][bookmark: _Toc156989376]Activities to be implemented under KIP Stage I
One of the main overall strategy is to ensure the full transition of the domestic refrigeration and air conditioning sub-sectors to low/zero GWP refrigerants, and also demonstrate the adoption of low GWP in the commercial refrigeration sector. 
Other aims of the first stage of the KIP is to be put in the right enabling environment that will push other RAC sub-sectors, which are still in their nurturing stages to adopt to low/zero GP refrigerants, to at least recover and reuse HFCs used. This will be on the MAC and commercial/ industrial refrigeration sub-sectors.
The activities for Sierra Leone is to be implemented under six (6) components, namely;

i. Component 1: Legal and regulatory measures to support HFC phase down
ii. Component 2: Enforcement of HFC controls
iii. Component 3: Capacity building 
iv. Component 4: Demonstration of pilot projects on commercial refrigeration sector
v. Component 5: Other gender mainstreaming
vi. Component 6: Monitoring
While establishing new goals, the actions that fall under the six (6) previously stated components of the overall plan are made to guarantee that stage II of the HPMP's activity continues. The suggested activities and work plan schedule for the first stage of the HFC phase-down plan are summarized and their projected costs are shown in Table 24 and Table 25 respectively.
[bookmark: _Toc142997919][bookmark: _Toc157498744]Table 24:  KIP Stage I Tranches and budget for proposed activities	
	Activities proposed (2024-2029)
	Other Sub- Sector
	Other Details
	Activity Cost (US$)
	Tranches (US$)

	
	
	
	UNEP
	UNIDO
	Tranche 1
	Tranche 2
	Tranche 3
	Total Cost (US$)

	1. Legal & regulatory measures to support HFC phase down

	1.1
	Coordinate with EC and other relevant key stakeholder’s whiles banning HCFC based equipment to include the ban of RAC equipment using HFC refrigerants with high GWP in the domestic ref., and commercial standalone ref units to HC refrigerants by January 2025.
	All Sectors
	Seed money of $10,000 will be used to support this activity; assist with meetings and fees to redraft the legislation. 
	

0.00
	     

10,000.00 
	     
 
 4,000.00 
	       

3,000.00 
	      

3,000.00 
	      

10,000.00 

	1.2
	Support the NOU to establish a national HFC quota system and framework including criteria for quota allocation with provisions for enforcement and monitoring.
	All Sectors
	The $3,000 funding will be used for periodic stakeholder engagement to monitor and address concerns in the use of the quota system.
	       3,000.00 
	
0.00
	   
 3,000.00 
	      
0.00 
	      
0.00 
	    
   3,000.00 

	1.3
	Legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.
	Industrial/  Commercial Ref.
	Seed money of $2,550 will be used to support this activity; legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.
	
0.00
	
   2,550.00 
	       2,550.00 
	
0.00
	
0.00
	 
 2,550.00 

	1.4
	Development of a National Cooling Plan:                                                                 A clear guiding document that will guide the Country to plan, prepare and move along with low GWP and natural refrigerants. In Africa successive administrations tend to take different strategic paths once in office. Thus a comprehensive National Plan that will assist any successive administration understand the current and future Cooling path of the country is very paramount. This plan will cover all the varying cooling sectors and help frame a “Cooling Policy” for all the RAC sub-sectors that will ensure low GWP, and natural refrigerants are adopted and up scaled in the country. The national cooling plan will bring out financial and technical gaps (limitations) of both the HPMP and KIP so that any future cooling activities to be proposed for the country can be used to undertake these gaps. These gaps can be rebate schemes and some expensive demonstration projects that can help to transform the market.
	All Sectors
	Appointment of international consultant is pegged at $ 5,500 (i.e. $250 per day for specialist for 22 working days) for the revised National Cooling Plan (NCP).   Also, appointment of local consultant is pegged at $ 6,600 (i.e. $300 per day for specialist for 22 working days) for the revised National Cooling Plan (NCP).                                                                                                                               A key stakeholder’s workshop engagement to review and validate the revised National Cooling Plan (NCP) is pegged at $2,500 (i.e. $50 per person for 50 people for stipend and food. Also $300 for conference room rent).
	      




14,900.00 
	




0.00
	




0.00
	     




14,900.00 
	




0.00
	      




14,900.00 

	1.5
	Revise ODS regulation to include high GWP HFC refrigerant such as R23 by Jan. 2025. Also allow for the ban of R410A and R404 by 2029.                                                                                                                                                                Also, revise Ozone Depleting and other Chemical Regulations to include the ban on HFC chemical in the Fire suppression, foam, aerosols and solvents sectors in the country by January 2026:                                                                                     The survey established that there is no use of HFC in the country excluding the RAC sector. However, it is important to put in the right legislations to prevent any possible import of any HFC based chemicals, for the fire suppression, foam, aerosols and solvents sectors, since they are still globally available. The legislation will clearly spell out that only natural refrigerants or chemicals with no ODS/ GWP can be imported and used.
	All Sectors
	Appointment of local consultant is pegged at $ 6,600 (i.e. $300 per day for specialist for 22 working days) for the revised ODS and other chemical regulation to ban HFC use in Fire suppression, foam, solvent and aerosol.                                                                         A key stakeholder’s workshop engagement to review and validate the revised ODS and other chemical regulation is pegged at $750 (i.e. $50 per person for 15 people for stipend and food. Also $300 for conference room rent).
	       



7,650.00 
	



0.00
	     
 


7,650.00 
	



0.00
	



0.00
	   



    7,650.00 

	1.6
	Revise Building codes, MEPS and labels for RAC units:                  a. Building codes will be revised to mention the use of low GWP refrigerants and other technologies that promote the use of relatively less refrigerants such as water chilled systems for buildings.  Low GWP refrigerants that will be promoted will be hydrocarbons, HFO’s and to the extreme R32. This will be by 2025.                                                                                                                                                         b. MEPS will also be revised to mention the kind of Refrigerant that can be used apart from the energy efficiency level. The GWP of Affordable low GWP refrigerants will be proposed as a benchmark to make it affordable for end-users. This will be by 2025.
	All Sectors
	Appointment of international consultant is pegged at $ 5,500 (i.e. $250 per day for specialist for 22 working days) for the revised Building codes, MEPs and Labels for RAC units.                                                                                                  Also, appointment of local consultant is pegged at $ 6,600 (i.e. $300 per day for specialist for 22 working days) for the revised Building codes, MEPs and Labels for RAC units.                                                                                            A key stakeholder’s workshop engagement to review and validate the revised Building codes, MEPs and Labels for RAC units is pegged at $2,500 (i.e. $50 per person for 50 people for stipend and food. Also $300 for conference room rent).
	



14,900.00
	



0.00
	



14,900.00
	



0.00
	



0.00
	



   14,900.00 

	 
	Sub total 
	 
	 
	40,450.00
	12,550.00
	32,100.00
	17,900.00
	3,000.00
	53,000.00



	2. Enforcement of HFC controls 
	 

	2.1
	Revise and upgrade customs training curriculum to include HFCs, HCs, natural refrigerants,  new HS code etc. 
	All Sectors
	Appointment of local consultant is pegged at $ 8,800 (i.e. $400 per day for specialist for 22 working days) for the revised custom training curriculum.                                                                                                                              A key stakeholder’s workshop engagement to review and validate the revised custom training curriculum is pegged at $1,200 (i.e. $50 per person for 20 people for stipend and food. Also $300 for conference room rent).
	      10,100.00 
	
0.00
	    
 10,100.00 
	
0.00
	
0.00
	  
    10,100.00 

	2.2
	TOT for customs officers on New revised curriculum (10 custom officers).
	All Sectors
	For 5 Males and 5 Females. Training per person (theory, practical and other miscellaneous) is pegged at $ 500 for 2 tranches (i.e. $50 per person for 10 people for stipend and food). 
	       1,000.00 
	
0.00
	
0.00
	         500.00 
	        500.00 
	  
     1,000.00 

	2.3
	Organizing workshops and training for clearing agents on the new revised curriculum.
	All Sectors
	Workshop for 50 clearing agents is pegged at $ 50 per person for 2 tranches (i.e. for food and stipend).
	  
 5,000.00 
	
0.00
	       2,500.00 
	
  2,500.00 
	
0.00
	     
5,000.00 

	 
	Sub total 
	 
	 
	16,100.00 
	0.00
	12,600.00 
	 3,000.00 
	   500.00 
	   16,100.00 

	3. Capacity building 

	3.1
	Upgrade training curricula for RAC vocational/technical instructions to include HFCs HCs and natural refrigerants
	All Sectors
	Appointment of international consultant is pegged at $ 8,800 (i.e. $400 per day for specialist for 22 working days) for the revised draft Legislative regime on the ban of HFC based equipment.                                                                A key stakeholder’s workshop engagement to review and validate the revised Legislative regime is pegged at $1,700 (i.e. $50 per person for 30 people for stipend and food. Also $300 for conference room rent).
	      10,600.00 
	
0.00
	     
10,600.00 
	
0.00
	
0.00
	    
  10,600.00 

	3.2
	Develop a CO2 training programme at the centre of excellence training centre.
	Commercial /Industrial Ref.
	Appointment of international consultant is pegged at $ 8,800 (i.e. $400 per day for specialist for 22 working days) for the revised draft Legislative regime on the ban of HFC based equipment.                                                                A key stakeholder’s workshop engagement to review and validate the revised Legislative regime is pegged at $1,700 (i.e. $50 per person for 30 people for stipend and food. Also $300 for conference room rent).
	 
10,600.00 
	
0.00
	     10,600.00 
	
0.00
	
0.00
	   
10,600.00 

	3.3
	Awareness creation on HFCs,  HCs, natural refrigerants and Kigali Implementation plan (KIP) among RAC importers, distributors and retailers of refrigerant and equipment’s.
	All Sectors
	Workshop for 50 importers, distributors and retailers (refrigerants and equipment’s) is pegged at $ 50 per person (i.e. for food, stipend). Also, $300 is for conference room rent.
	       

2,800.00 
	

0.00
	  
     1,400.00 
	       

1,400.00 
	

0.00
	     

  2,800.00 

	3.4
	Awareness creation for Built Environment professionals and procurement officers on HFCs, HCs, natural refrigerants, design, specify and procure of RAC Units for end-users.
	All Sectors
	Workshop for 50 built environment professionals and procurement officers is pegged at $ 50 per person (i.e. for food and stipend). Also, $300 is for conference room rent.
	       2,800.00 
	
0.00
	     
  1,400.00 
	
0.00
	      1,400.00 
	    
   2,800.00 

	3.5
	Stakeholder’s engagement with Vehicle importers to frame a National Policy for the Mobile AC sector to shift from use of R134a to HFO’s or any globally acceptable natural refrigerant for vehicle air conditioning.
	Mobile AC
	Workshop for 20 major Vehicle importers is pegged at $ 50 per person (i.e. for food and stipend). Also, $300 is for conference room rent.
	       

1,300.00 
	

0.00
	  
     1,300.00 
	

0.00
	

0.00
	      

 1,300.00 

	3.6
	License of selected MAC garages (support 6 garages) to become MAC centre of excellence  by EPA/NOU.
	Mobile AC
	License 2 MAC garages each at the north belt, middle belt and southern belt of the country. This is pegged at  $6,200
	

0.00
	       

6,200.00 
	 
      6,200.00 
	

0.00
	

0.00
	      

 6,200.00 

	 
	Subtotal
	 
	 
	28,100.00 
	6,200.00 
	31,500.00 
	1,400.00 
	1,400.00 
	   34,300.00 






	4. Demonstration of pilot projects on commercial refrigeration sector

	4.1
	Demonstration project for R290 monoblocks for +ve/-ve temps.  Size (1/3- 2.5HP) installation, commissioning and training at the centre of excellence.
	Commercial Ref.
	Demonstration of R290 monoblocks installation system is pegged at $46,000
	
0.00
	     46,000.00 
	
0.00
	     46,000.00 
	
0.00
	    
  46,000.00 

	 
	Subtotal 
	 
	 
	0.00
	46000.00
	0.00
	46000.00
	0.00
	46000.00

	5. Other gender mainstreaming	Comment by Mikheil Tushishvili: Patrick, gender assessment is a REQUIEREMENT of ExCom by decision. Please, kindly add this activity, 

	5.1
	Awareness creation on the RAC industry for junior level students (50% male, 50% females).
	All Sectors
	Awareness creation for 100 junior level female student on the RAC industry is pegged at $ 30 per person (i.e. for food, water, drink souvenirs and transport). Also, $300 is for Venue related expenses.
	       6,600.00 
	
0.00
	    
   3,300.00 
	
0.00
	      3,300.00 
	  
     6,600.00 

	5.2
	Encouraging women role models presentation in all KIP Implementation workshop.
	All Sectors
	The presentation of women role models in all KIP Implementation workshop   is pegged at $ 6,000 (i.e. accommodation, transport, food and stipend).
	       6,000.00 
	
0.00
	     
  2,000.00 
	       2,000.00 
	      2,000.00 
	   
    6,000.00 

	 
	Subtotal 
	 
	 
	12,600.00 
	0.00
	  5,300.00 
	 2,000.00 
	5,300.00 
	 12,600.00 

	6. Monitoring

	6.1
	Project Monitoring Unit (PMU) support and coordination. 
	All Sectors
	The project coordination is pegged at 18,000 for the proposed KIP Stage I activities (i.e. 10% of the project amount).
	      12,600.00 
	       5,400.00 
	   
   7,000.00 
	       6,000.00 
	      5,000.00 
	    
  18,000.00 

	 
	Subtotal 
	 
	 
	12,600.00 
	 5,400.00 
	   7,000.00 
	 6,000.00 
	5,000.00 
	   18,000.00 

	 
	TOTAL
	 
	 
	109,850.00 
	70,150.00 
	 88,500.00 
	76,300.00 
	15,200.00 
	180,000.00 










	[bookmark: RANGE!A1:H29]Activities proposed (2024-2029)
	                                                                                                                                                                                                   Year

	
	2024
	2025
	2026
	2027
	2028
	2029

	1. Legal & regulatory measures to support HFC phase down

	1.1
	Coordinate with EC and other relevant key stakeholder’s whiles banning HCFC based equipment to include the ban of RAC equipment using HFC refrigerants with high GWP in the domestic ref., and commercial standalone ref units to HC refrigerants by January 2025.
	X
	
	X
	
	X
	

	1.2
	Support the NOU to establish a national HFC quota system and framework including criteria for quota allocation with provisions for  enforcement and monitoring.
	X
	
	X
	
	X
	

	1.3
	Legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.
	X
	
	
	
	
	

	1.4
	Development of a National Cooling Plan:                                                                 
	
	X
	
	
	
	

	1.5
	Revise ODS regulation to include high GWP HFC refrigerant such as R23 by Jan. 2025. Also allow for the ban of R410A and R404A by 2029.  
Also revise Ozone Depleting and other Chemical Regulations to include the ban on HFC chemical in the Fire suppression, foam, aerosols and solvents sectors in the country by January 2026.                                                                                   
	
	X
	
	
	
	

	1.6
	Revise Building codes, MEPS and labels for RAC units.
	
	X
	
	
	
	

	2. Enforcement of HFC controls 
	 

	2.1
	Revise and upgrade customs training curriculum to include HFCs, HCs, natural refrigerants,  new HS code etc. 
	
	X
	
	
	
	

	2.2
	TOT for customs officers on New revised curriculum (10 custom officers).
	
	
	
	X
	
	X

	2.3
	Organizing workshops and training for clearing agents on the new revised curriculum.
	X
	
	
	X
	
	

	3. Capacity building 

	3.1
	Upgrade training curricula for RAC vocational/technical institutions to include HFCs HCs and natural refrigerants.
	
	X
	
	
	
	

	3.2
	Develop a CO2 training programme at the centre of excellence training centre.
	
	
	
	X
	
	

	3.3
	Awareness creation on HFCs,  HCs, natural refrigerants and Kigali Implementation plan (KIP) among RAC importers, distributors and retailers of refrigerant and equipment’s.
	X
	
	
	X
	
	

	3.4
	Awareness creation for Built Environment professionals and procurement officers on HFCs, HCs, natural refrigerants, design, specify and procure of RAC Units for end-users.
	X
	
	
	X
	
	

	3.5
	Stakeholder’s engagement with Vehicle importers to frame a National Policy for the Mobile AC sector to shift from use of R134a to HFO’s or any globally acceptable natural refrigerant for vehicle air conditioning.
	X
	
	
	
	
	

	3.6 
	License of selected MAC garages (support 6 garages) to become MAC centre of excellence  by EPA/NOU.
	
	X
	
	
	
	

	4. Demonstration of pilot projects on commercial refrigeration sector

	4.1
	Demonstration project for 2 pilots R290 monoblocks for +ve/-ve temps.  Size (1/3- 2.5HP)  installation, commissioning and training at the centre of excellence
	
	
	
	X
	X
	

	5. Other gender mainstreaming

	5.1
	Awareness creation on the RAC industry for junior level students (50% male, 50% females)
	 
	 
	 
	X
	 
	  X

	5.2
	Encouraging women role models presentation in all w KIP Implementation workshop.
	 X 
	 
	 X 
	 
	 X 
	 

	7. Monitoring

	7.1
	Project Monitoring Unit (PMU) support and coordination.
	 X 
	 X 
	 X 
	 X 
	 X 
	 X 


[bookmark: _Toc157498745]Table 25: Work plan schedule for proposed activities for KIP Stage I




45
[bookmark: _Toc148935077][bookmark: _Toc148936721][bookmark: _Toc156989377]III.6	Relation between the Kigali HFC implementation plan and the HCFC phase-out management plan
Sierra Leone has just started implementation of the Stage II HPMP which aims to bring about the complete phase out of HCFC use by 2030. However, Sierra Leone is well placed to coordinate the activities of the HPMP Stage II and the KIP Stage I as both UNIDO and UNEP are implementing the HPMP and now the KIP.  With this continuation of the implementing agencies, we will ensure that all parties are well informed about the ongoing activities in the HPMP and how these can be used to amplify the planned actions with respect to the KIP and prevent duplication of efforts. 
The synergy between the HPMP Stage II and the KIP Stage I is shown in Table 26.	

[bookmark: _Toc157498746]Table 26: Synergy between the HPMP Stage II and the KIP Stage I
	HPMP Stage II
	 
	KIP Stage I

	1. Establishment of the regulatory environment
	
	1. Establishing & implementing regulatory framework

	Engage a National expert to develop the national technical standards in the RAC sector
	 
	Coordinate with EC and other relevant key stakeholder’s whiles banning HCFC based equipment to include the ban of RAC equipment using HFC refrigerants with high GWP in the domestic ref., and commercial standalone ref units to HC refrigerants by January 2025.

	Stakeholders’ consultation (workshops) to review the draft standards prepared by the National expert
	 
	Support the NOU to establish a national HFC quota system and framework including criteria for quota allocation with provisions for enforcement and monitoring.

	Training of Trainers by national expert (UNEP)
	 
	Development of a National Cooling Plan:                                                                 

	Facilitate border dialogues 
	 
	Revise ODS regulation to include high GWP HFC refrigerant such as R23 by Jan. 2025. Also allow for the ban of R410A and R404A by 2029. 

	Review of customs training curriculum (UNEP)
	 
	Also revise Ozone Depleting and other Chemical Regulations to include the ban on HFC chemical in the Fire suppression, foam, aerosols and solvents sectors in the country by January 2026.                                                                                   

	Conducting training workshops for customs officers and other law enforcement agencies (UNEP
	 
	Revise Building codes, MEPS and labels for RAC units.

	
	
	Legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.

	2. Focused awareness-raising/capacity-building of target groups 
	 
	2. Enforcement of HFC controls 

	Publication and printing of the relevant standards and its dissemination(Conduct capacity building training for the procurement officers to promote procurement of environmentally friendly technologies, and facilitate development of policies to support procurement of green RAC systems)
	 
	Revise and upgrade customs training curriculum to include HFCs, HCs, natural refrigerants,  new HS code etc. 

	Training session to build the capacity of standards officers, environmental officers and other key stakeholders for the development and enforcement of technical standards in the RAC sector 
	 
	TOT for customs officers on New revised curriculum (10 custom officers).

	Conduct monitoring inspection on imported RAC equipment and refrigerants to ensure compliance with the technical standards
	 
	Organizing workshops and training for clearing agents on the new revised curriculum.

	A training workshop for procurement officers on procurement of “green” RAC systems (2 training workshops)
	 
	 

	 Sensitize the general public on benefits of adopting and using green RAC systems
	 
	 

	3. Training and certification of technicians in RAC servicing
	 
	3. Capacity building 

	Engage an expert to facilitate the strengthening  of certification scheme for the RAC servicing sector
	 
	Upgrade training curricula for RAC vocational/technical institutions to include HFCs HCs and natural refrigerants

	Conduct stakeholder consultations on formulation of an effective RAC certification scheme
	 
	Develop a CO2 training programme at the centre of excellence training centre.

	Build capacity of key stakeholders involved in the certification process
	 
	Awareness creation on HFCs,  HCs, natural refrigerants and Kigali Implementation plan (KIP) among RAC importers, distributors and retailers of refrigerant and equipment’s.

	Update national codes of conduct for RAC servicing technicians  and revision of the National RAC training curriculum (national expert will be recruited)
	 
	Awareness creation for Built Environment professionals and procurement officers on HFCs, HCs, natural refrigerants, design, specify and procure of RAC Units for end-users.

	Conduct 10 training sessions for RAC technicians on good servicing practices
	 
	Stakeholder’s engagement with Vehicle importers to frame a National Policy for the Mobile AC sector to shift from use of R134a to HFO’s or any globally acceptable natural refrigerant for vehicle air conditioning.

	Strengthening of the RAC association and RAC training institutes provision of tool kits
	 
	 License of selected MAC garages (support 6 garages) to become MAC centre of excellence  by EPA/NOU

	4. Recovery, recycling and training programme
	 
	

	Establishment of refrigerant recovery and re-use scheme, including set up of one reclaim centre 
	 
	

	5. Facilitating the adoption of R-290 technology and environmentally sound alternative technologies 
	 
	5. Demonstration of pilot projects on commercial refrigeration sector

	Strengthening the three centres of excellence through provision of toolkits and upgrade tools for hydrocarbons handling, additional identifiers 
	 
	Demonstration project for 2 pilots R290 monoblocks for +ve/-ve temps.  Size (1/3- 2.5HP) installation, commissioning and training at the centre of excellence.

	Technical assistance to promote R290 uptake in the country: assessment of operation and awareness raising program.
	 
	 

	Certified trainer program for hydrocarbon-based equipment
	 
	 

	6. Gender mainstreaming
	 
	6. Gender mainstreaming

	The NOU like all Other Institution has incorporated issues of gender mainstreaming into it activities and programs. More particularly , the NOU is enforcing as a key  Government Directives the idea of  30% inclusion of Female in its activities and programs like trainings , workshop etc.  In addition, the NOU has included specialized, trainings of FEMALE RAC Technicians into its annual activities and also provided budgetary line for equipment. Also NOU provides has made free of cost the License and certification scheme for all Female RAC technicians  and disable technicians
	 
	Awareness creation on the RAC industry for junior level female students. 50% males and 50% females.

	 
	 
	Encouraging women role models presentation in all KIP Implementation workshop.

	7. Project Management 
	 
	7. Project monitoring 

	Project coordination, monitoring, evaluation and reporting for KIP.
	 
	Project Monitoring Unit (PMU) support and coordination for HPMP



[bookmark: _Toc148935078][bookmark: _Toc148936722][bookmark: _Toc156989378]III.7	Other impacts on the environment including the climate
[bookmark: _Toc148935079][bookmark: _Toc148936268][bookmark: _Toc148936723][bookmark: _Toc148937733][bookmark: _Toc149020764]The proposed activities and their potential impact to the environment is discussed in Table 27.

[bookmark: _Toc157498747]Table 27: proposed activities and their potential impact to the environment
	[bookmark: _Toc148935080][bookmark: _Toc148936269][bookmark: _Toc148936724][bookmark: _Toc148937734][bookmark: _Toc149020765]Proposed KIP Stage 1 Activity 
	[bookmark: _Toc148935081][bookmark: _Toc148936270][bookmark: _Toc148936725][bookmark: _Toc148937735][bookmark: _Toc149020766]Other details

	[bookmark: _Toc148935082][bookmark: _Toc148936271][bookmark: _Toc148936726][bookmark: _Toc148937736][bookmark: _Toc149020767]Ban of HFC based refrigerators
	[bookmark: _Toc148935083][bookmark: _Toc148936272][bookmark: _Toc148936727][bookmark: _Toc148937737][bookmark: _Toc149020768]Minimise use of R134a

	[bookmark: _Toc148935084][bookmark: _Toc148936273][bookmark: _Toc148936728][bookmark: _Toc148937738][bookmark: _Toc149020769]Ban of HFC based standalone commercial units
	[bookmark: _Toc148935085][bookmark: _Toc148936274][bookmark: _Toc148936729][bookmark: _Toc148937739][bookmark: _Toc149020770]Minimise use of R134a,

	[bookmark: _Toc148935086][bookmark: _Toc148936275][bookmark: _Toc148936730][bookmark: _Toc148937740][bookmark: _Toc149020771]Ban use of R410A to R32 in single and multi-split unit to R-32
	[bookmark: _Toc148935087][bookmark: _Toc148936276][bookmark: _Toc148936731][bookmark: _Toc148937741][bookmark: _Toc149020772]Minimise use of R410A

	[bookmark: _Toc148935088][bookmark: _Toc148936277][bookmark: _Toc148936732][bookmark: _Toc148937742][bookmark: _Toc149020773]Minimise leakages, and recover and reuse HFC in the MAC sub-sector
	[bookmark: _Toc148935089][bookmark: _Toc148936278][bookmark: _Toc148936733][bookmark: _Toc148937743][bookmark: _Toc149020774]Minimise use of R134a

	[bookmark: _Toc148935090][bookmark: _Toc148936279][bookmark: _Toc148936734][bookmark: _Toc148937744][bookmark: _Toc149020775]Minimise leakages, recover and reuse HFC in the Industrial/ Commercial sub-sector
	[bookmark: _Toc149020776]Minimise use of R404A



[bookmark: _Toc148935091][bookmark: _Toc148936735][bookmark: _Toc156989379]III.8	Sustainability and risk assessment 	
Sierra Leone has made great progress on enforcing controls and meeting the KIP phase-down objectives for HFCs by implementing a strong regulatory framework. Many facets of civilization depend on cooling, therefore any interruption to its function might have dire repercussions. Sierra Leone must choose appropriate replacement technologies while lowering its HCFC use in order to accomplish a smooth transition. Putting HPMP into practice is essential to achieving KIP goals. The evaluation of risks and sustainability are essential elements of this endeavour.  

Balancing Technology Choice: The availability of alternative refrigerants, such as natural refrigerants or HFCs, in Sierra Leone will depend on a number of factors, including pricing, expertise, and skills, as well as the availability of technology. The focused strategy of the HPMP, in conjunction with financing efforts, is intended to tackle the particular issues encountered by the R22 domestic split AC industry. Sierra Leone hopes to avoid an exponential rise in HFC use by being aware of HFC phase down regulations and making investments in reclamation, certification, and training.

Integration with HPMP and Government Efforts: The government's initiatives and continuing work under the HPMP are strongly correlated with Sierra Leone's KIP plan. The goal is to reduce indirect emissions from obsolete and inefficient RAC equipment and shift the cooling industry to more ecologically friendly refrigerants. To guarantee a long-term, steady decrease in greenhouse gas emissions, Sierra Leone has implemented MEPS and restrictions on used equipment. Furthermore, tighter regulations on equipment using high greenhouse gas (GHG) refrigerants and HFC equipment will support overall sustainability initiatives.
Capacity Building for a Sustainable Future: The KIP places a strong emphasis on increasing capacity in the MAC and commercial refrigeration industries. By means of demonstration and instruction in the utilization of novel technologies, like R290 monoblocks, local training institutions, technicians, and companies may become acquainted with these eco-friendly substitutes. As HFC phase-down objectives tighten, this knowledge transfer will help with the adoption of these technologies and ensure the long-term sustainability of skills and expertise in the nation.

The Table 28 attempts to identify and categorize risks based on current understanding of the situation in the country.

[bookmark: _Toc142997922][bookmark: _Toc157498748]Table 28:  Potential risks and mitigation measurers 
	Risk
	Mitigation
	Level of Risk

	Delayed implementation of the quota system for HFCs
	The country cannot achieve its 2024 freeze target without applying a quota system. Therefore, a quota system must be applied to ensure compliance is achieved by 2029.
	High

	Supply chain constraint limiting availability of low GWP technologies in the local market 
	As the project progresses through demonstrations, it is important that the supply chain for these newly developed technologies is improved and that initial domestic importer buy-in is facilitated through external support to ensure successful market transition.
	High 

	High influx of HFC based RAC equipment into the country  
	Revising the MEPS for domestic AC and domestic refrigeration and developing of MEPS for the other sub sectors to curtail the use of HFC based equipment. 
	High 

	BAU compliance will increase the consumption of HFC use 
	HFC's BAU growth forecast, and associated estimates of compliance reduction requirements are based on the best available data and an understanding of local conditions. In cases where HFC consumption exceeds the expected instrumental quantity, i.e. the equipment import quota, financial measures may also be applied to prevent non-compliance.
	High


	Increased demand in domestic AC 
	These systems currently operate with high GWP refrigerants, use large quantities, and frequently leak. The project should encourage a ban on the use of R410A and the use of HFC 32 or any low or zero GWP refrigerant. Containment should also be a key component of HPMPS/KIPS training, which can limit refrigerant loss.
	Medium 



[bookmark: _Toc148935092][bookmark: _Toc148936736][bookmark: _Toc156989380]III.9	Consideration of the Multilateral Fund gender mainstreaming policy
[bookmark: _Toc142997923]The Government of Sierra Leone is fully aware that Gender mainstreaming is integral to its national development plan by adopting a National Gender Policy that seeks to empower women to participate and benefit from all national development strides.
The Policy seeks to institutionalize the political, economic, and social rights of women by creating an appropriate structure in government offices and institutions so that the public policies and interventions are gender-sensitive and can ensure equitable development for all Sierra Leone men and women.
In line with the Ex Com decision 84/92, as well as, UNEP and UNIDO gender mainstreaming policies, KIP Stage I implementation will take care of the gender equality and women’s empowerment, from the project board and project management team to consultants, and from training to active participation in consultation workshops. 
During the implementation of KIP Stage I, NOU will aim to seek stakeholders’ inputs on how to integrate gender specific indicators in planning, implementation, and reporting process of each component. 
A focus will be encouraged to support gender balanced participation in training and capacity building activities and benefit from other supporting measures.
Links with the government agencies, the private sector, Non-governmental organisations, community-based organizations, and women’s associations or groups whose work focuses on gender mainstreaming  and the specific area of intervention will be utilized to mainstream country specific gender sensitive actions to mirror project’s components and to both strengthen and benefit from national expertise.
The meetings and trainings will aim to incorporate sessions on gender to further sensitize participants on the importance of gender mainstreaming and women empowerment. Communication and awareness activities will be targeted to this end as well as aim women as a specific audience group.

[bookmark: _Toc157498749]Table 29:  Gender mainstreaming
	[bookmark: _Hlk130571664]Project component
	Question
	Answer

	
	
	Yes
	No
	Partially

	Project preparation
	Does the project concept include consideration of the different situations of women and men and of the impact the project will have on these different societal groups?
	X
	
	

	
	Does the project explicitly address one or more of the identified gender issues/gender‑differentiated project impacts? Please describe how, and if not provide an explanation.
	X
	
	

	Data and statistics
	Where applicable, does the project require the collection of sex-disaggregated data and qualitative information to analyse and track gender issues? 
	X
	
	

	Results framework
	Are outcomes, output and activities designed to meet the different needs and priorities of women and men?
	
	
	X

	
	Does the results framework include gender‑responsive indicators, targets and baseline data to monitor gender equality results?
	
	
	X

	Budget
	Has the budget taken into account allocations for the proposed gender activities (e.g., capacity-building activities for female technicians)? 
	X
	
	

	Stakeholders and participation
	Are women/gender-focused Ministries, groups, associations or gender units in partner organizations consulted/included in the project?
	
	
	X

	
	Does the project ensure that both women and men can provide input, access, and participate in project activities (e.g., through outreach/inviting female technicians to participate in capacity‑building activities)?
	X
	
	

	Gender capacities
	Has a gender expert been recruited or does project staff have gender knowledge and gender‑related tasks incorporated into their job descriptions?
	
	
	X

	
	Will project staff and stakeholders be sensitized to gender (e.g., through completion of UN Women online training courses)?
	X
	
	

	Implementation arrangement
	Is there gender-balanced recruitment of project personnel and gender-balanced representation in project boards and steering committees?
	
	
	X

	Monitoring and evaluation
	Does the monitoring and evaluation component of the project require specific reporting on gender issues and on progress made to address them, both quantitatively and qualitatively?
	X
	
	



[bookmark: _Toc148935093][bookmark: _Toc148936737][bookmark: _Toc156989381]III.10	Co-financing	
The primary aim of all co-financing efforts within the KIP in the country is to extend the impact of limited funding available but also foster collaboration and shared responsibility among stakeholders by encouraging supported contributions from various stakeholders. Building upon existing initiatives under the HPMP, the KIP will continue and expand co-financing measures to maintain continuity of actions and achieve its objectives. Several key co-financing measures will be implemented as part of the KIP:

Training Institutes Collaboration: Institutes involved with the MAC Centre of Excellence will sign Memorandums of Understanding (MOUs) with the NOU. These MOUs will allow the usage of their facilities at little or no cost for trainings conducted by the NOU. This collaboration will foster knowledge-sharing and skill development within the industry.

Demonstration Projects: In the case of demonstration projects, beneficiaries will be made to support the necessary building plumbing, electrical and civil works. An MOU will be signed between the NOU and the beneficiary, outlining these contributions to ensure successful implementation of the demonstration projects.

Awareness Raising Activities: Existing websites, social media platforms, forums, and newsletters of both government and private stakeholders will be utilized to spread information about the KIP activities, goals, and initiatives. This comprehensive dissemination strategy will ensure a wider reach of the KIP message through multiple channels. Additionally, the NOU will be invited to present the KIP at all relevant forums, both government and private, across the country, enabling uniform knowledge sharing and reducing the need for formal advertising costs.

MAC Garages and Technicians Contribution: An assessment of MAC garages will be done and a number of them will be selected to be used as MAC garages of excellence. These workshops will be assessed on some key provisions in their garages such as good workmanship, provision of right MAC servicing tools, qualification of MAC technicians etc.
The NOU will have an MOU with these garages to be used as Training workshops in leak proofing and containment of refrigerants in the MAC sub-sector. The workshops will be given some financial tokens to them for their assistance. Also these MAC Centres of Excellence can be used in future for any Demonstration project in the MAC sub-sector
As a benefit to the garages they will be designated by the EPA/NOU as MAC Garages of Excellence. This recognition will showcase these garages as good MAC servicing workshops and encourage persons with MAC servicing need to contact them for support, thereby increasing their revenue. They will also become exemplary workshops that other workshops can emulate to also rise to become MAC Centres of Excellence.
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Considering that the approved cost guidelines for the phase-down of HFC in Article 5 countries have been recently released, UNEP did not include the HFC phase-down plan for Sierra Leone in its recent business plans (see Table 30). 

[bookmark: _Toc157498750]Table 30: Business plan	
	BUSINESS PLAN ALLOCATION AND FUNDING

	Funding (US $)
	2024-25
	2026-27
	2028-30
	Total

	Business plan allocation
	
	
	
	

	Proposed amount 
	 88,500.00 
	76,300.00 
	15,200.00 
	180,000

	
	Yes/No/n.a.

	Justification provided if KIP funding is not included in the business plan
	Yes

	Justification provided if KIP value varies from the proposed amount of funding
	N/A

	Funding consistent with HFC phase-down cost guidelines regarding the cut-off date, second stage conversions, and cost-effectiveness thresholds (indicate “n.a.” if the guidelines are not approved yet)
	Yes

	Funding for the last tranche requested in the last year of implementation
	No

	Justification provided on how the proposed funding levels can enable the fulfilment of the required disbursement threshold by the time of the next tranche request
	Yes

	Consideration of policies on individual projects in determining funding levels, i.e., transnational corporations, foreign ownership, unintentional technology upgrade, public domain technologies, incremental operating savings (e.g., alternative energy savings)
	Yes
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[bookmark: _Toc141687893]
The projection coordination and the management team for the HPMP Stage II will be the same team to handle the Kigali Implementation Plan (KIP) monitoring implementation activities. Thus, the Environment Protection Agency through the Environmental Health and Safety National Ozone Unit is responsible for the implementation of the KIP in Sierra Leone. The National Ozone Unit established within the Chemicals Control and Management will coordinate and oversee the implementation of KIP programmes and activities. Relevant Institutions will also be involved in the implementation of the KIP activities, these institutions are but not limited to the following: NOU, National Chemicals Management e Committee, Chambers of Commerce, Ministry of Finance, Ministry of Trade and Industry, National Revenue Authority Customs Department, and other enforcement bodies and the RAC Technicians. 
The responsibility of the NOU will be to ensure effective communications between the partners and monitoring of progress towards achievement of expected results. The National Ozone Unit under the Environment protection Agency is the national lead agency that will coordinate the implementation of the project.

The National Chemicals Management Committee is an advisory body to the NOU. The committee comprises key stakeholders involved in the ODS phase out activities which include representatives of government Ministries, Agencies and Departments, private sectors, NGOs and civil society. The committee will be the ultimate decision maker on implementation of the project. It will ensure that the KIP Stage I project remains on course to deliver the desired outcomes. It will review and approve Annual Work Plans (AWP) and annual progress achieved by the project based on the approved AWPs. It will further be responsible for reviewing and approving annual import quotas of HFCs. The committee will meet on a quarterly basis and prior to the quarterly meetings; the NOU will duly submit the progress report on the previous period and the plan for the next quarter.
The Chambers of Commerce of Sierra Leone will play a key role in the implementation of KIP Stage I project. They will play a key role in dissemination of information to the RAC industry, importers and the public to enhance successful phase-out of HCFCs and increased adoption of low GWP energy efficiency technologies. It will be working closely with the NOU and enforcement bodies to make sure that policies and standards in the RAC sector are effectively enforced.

The National Revenue Authority Customs Department is the key enforcement agency of regulations on the management of controlled substances under the KIP. The department will continue to enforce the control measures on imports and exports of HFCs and other controlled substances under the KIP. Customs Department in collaboration with the NOU and other relevant enforcement agencies will continue to monitor implementation of the licensing and quota systems to ensure sustainable transitioning from use of HFCs to low GWP alternative technologies.
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[bookmark: _Toc157498751]Table 31: First Tranche Plan of Action
	Activities proposed (2024-2026)
	Other Sub- Sector
	Other Details
	Activity Cost (US$)
	Tranches (US$) 

	
	
	
	UNEP
	UNIDO
	Tranche 1

	1. Legal & regulatory measures to support HFC phase down

	1.1
	Coordinate with EC and other relevant key stakeholder’s whiles banning HCFC based equipment to include the ban of RAC equipment using HFC refrigerants with high GWP in the domestic ref., and commercial standalone ref units to HC refrigerants by January 2025.
	All Sectors
	Seed money of $4,000 will be used to support this activity; assist with meetings and fees to redraft the legislation. 
	
0.00
	     
4,000.00 
	     
  4,000.00 

	1.2
	Support the NOU to establish a national HFC quota system and framework including criteria for quota allocation with provisions for enforcement and monitoring.
	All Sectors
	The $3,000 funding will be used for periodic stakeholder engagement to monitor and address concerns in the use of the quota system.
	       3,000.00 
	
0.00
	   
    3,000.00 

	1.3
	Legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.
	Industrial/  Commercial Ref.
	Seed money of $2,550 will be used to support this activity; legislation to compel commercial and industrial RAC operators to have adequately sized in-house recovery equipment to minimise their purchase of HFCs.
	0.00
	   2,550.00 
	       2,550.00 

	1.4
	Revise ODS regulation to include high GWP HFC refrigerant such as R23 by Jan. 2025. Also allow for the ban of R410A and R404 by 2029.                                                                                                                                                                Also, revise Ozone Depleting and other Chemical Regulations to include the ban on HFC chemical in the Fire suppression, foam, aerosols and solvents sectors in the country by January 2026:                                                                                                                  The survey established that there is no use of HFC in the country excluding the RAC sector. However, it is important to put in the right legislations to prevent any possible import of any HFC based chemicals, for the fire suppression, foam, aerosols and solvents sectors, since they are still globally available. The legislation will clearly spell out that only natural refrigerants or chemicals with no ODS/ GWP can be imported and used.
	All Sectors
	Appointment of local consultant is pegged at $ 6,600 (i.e. $300 per day for specialist for 22 working days) for the revised ODS and other chemical regulation to ban HFC use in Fire suppression, foam, solvent and aerosol.                                                                         A key stakeholder’s workshop engagement to review and validate the revised ODS and other chemical regulation is pegged at $750 (i.e. $50 per person for 15 people for stipend and food. Also $300 for conference room rent).
	       7,650.00 
	
0.00
	     
  7,650.00 

	1.5
	Revise Building codes, MEPS and labels for RAC units:                  a. Building codes will be revised to mention the use of low GWP refrigerants and other technologies that promote the use of relatively less refrigerants such as water chilled systems for buildings.  Low GWP refrigerants that will be promoted will be hydrocarbons, HFO’s and to the extreme R32. This will be by 2025.                                                                                                                                                         b. MEPS will also be revised to mention the kind of Refrigerant that can be used apart from the energy efficiency level. The GWP of Affordable low GWP refrigerants will be proposed as a benchmark to make it affordable for end-users. This will be by 2025.
	All Sectors
	Appointment of international consultant is pegged at $ 5,500 (i.e. $250 per day for specialist for 22 working days) for the revised Building codes, MEPs and Labels for RAC units.                                                                                                  Also, appointment of local consultant is pegged at $ 6,600 (i.e. $300 per day for specialist for 22 working days) for the revised Building codes, MEPs and Labels for RAC units.                                                                                            A key stakeholder’s workshop engagement to review and validate the revised Building codes, MEPs and Labels for RAC units is pegged at $2,500 (i.e. $50 per person for 50 people for stipend and food. Also $300 for conference room rent).
	14,900.00
	0.00
	14,900.00

	 
	Sub total 
	 
	 
	25,550.00
	6,550.00
	32,100.00

	2. Enforcement of HFC controls 

	2.1
	Revise and upgrade customs training curriculum to include HFCs, HCs, natural refrigerants,  new HS code etc. 
	All Sectors
	Appointment of local consultant is pegged at $ 8,800 (i.e. $400 per day for specialist for 22 working days) for the revised custom training curriculum.                                                                                                                              A key stakeholder’s workshop engagement to review and validate the revised custom training curriculum is pegged at $1,200 (i.e. $50 per person for 20 people for stipend and food. Also $300 for conference room rent).
	      10,100.00 
	
0.00
	    
 10,100.00 

	2.2
	Organizing workshops and training for clearing agents on the new revised curriculum.
	All Sectors
	Workshop for 25 clearing agents is pegged at $ 50 per person for 1st tranche (i.e. for food and stipend).
	   2,500.00 
	0.00
	       2,500.00 

	 
	Sub total 
	 
	 
	12,600.00
	0.00
	12,600.00

	3. Capacity building 

	3.1
	Upgrade training curricula for RAC vocational/technical instructions to include HFCs HCs and natural refrigerants.
	All Sectors
	Appointment of international consultant is pegged at $ 8,800 (i.e. $400 per day for specialist for 22 working days) for the revised draft Legislative regime on the ban of HFC based equipment.                                                                A key stakeholder’s workshop engagement to review and validate the revised Legislative regime is pegged at $1,700 (i.e. $50 per person for 30 people for stipend and food. Also $300 for conference room rent).
	      10,600.00 
	
0.00
	     
10,600.00 

	3.2
	Develop a CO2 training programme at the centre of excellence training centre.
	Commercial /Industrial Ref.
	Appointment of international consultant is pegged at $ 8,800 (i.e. $400 per day for specialist for 22 working days) for the revised draft Legislative regime on the ban of HFC based equipment.                                                                A key stakeholder’s workshop engagement to review and validate the revised Legislative regime is pegged at $1,700 (i.e. $50 per person for 30 people for stipend and food. Also $300 for conference room rent).
	 10,600.00 
	0.00
	     10,600.00 

	3.3
	Awareness creation on HFCs,  HCs, natural refrigerants and Kigali Implementation plan (KIP) among RAC importers, distributors and retailers of refrigerant and equipment’s.
	All Sectors
	Workshop for 25 importers, distributors and retailers (refrigerants and equipment’s) is pegged at $ 50 per person (i.e. for food, stipend). Also, $150 is for conference room rent.
	       1,400.00 
	
0.00
	  
     1,400.00 

	3.4
	Awareness creation for Built Environment professionals and procurement officers on HFCs, HCs, natural refrigerants, design, specify and procure of RAC Units for end-users.
	All Sectors
	Workshop for 25 built environment professionals and procurement officers is pegged at $ 50 per person (i.e. for food and stipend). Also, $150 is for conference room rent.
	    
   1,400 
	
0.00
	     
  1,400.00 

	3.5
	Stakeholder’s engagement with Vehicle importers to frame a National Policy for the Mobile AC sector to shift from use of R134a to HFO’s or any globally acceptable natural refrigerant for vehicle air conditioning.
	Mobile AC
	Workshop for 20 major Vehicle importers is pegged at $ 50 per person (i.e. for food and stipend). Also, $300 is for conference room rent.
	       1,300.00 
	
0.00
	  
     1,300.00 

	3.6
	License of selected MAC garages (support 6 garages) to become MAC centre of excellence  by EPA/NOU
	Mobile AC
	License 2 MAC garages each at the north belt, middle belt and southern belt of the country. This is pegged at  $6,200
	
0.00
	       6,200.00 
	 
      6,200.00 

	 
	Subtotal
	 
	 
	25,300.00
	6,200.00
	31,500.00

	4. Other gender mainstreaming

	4.1
	Awareness creation on the RAC industry for junior level students (50% male, 50% females)
	All Sectors
	Awareness creation for 50 junior level female student on the RAC industry is pegged at $ 30 per person (i.e. for food, water, drink souvenirs and transport). Also, $150 is for Venue related expenses.
	
3,300.00
	
0.00
	
3,300.00

	4.2
	Encouraging women role models presentation in all KIP Implementation workshop.
	All Sectors
	The presentation of women role models in all KIP Implementation workshop   is pegged at $ 2,000 (i.e. accommodation, transport, food and stipend).
	2,000.00
	
0.00
	
2,000.00

	 
	Subtotal 
	 
	 
	5,300.00
	0.00
	5,300.00

	5. Monitoring

	5.1
	Project Monitoring Unit (PMU) support and coordination 
	All Sectors
	The project coordination is pegged at 7,000 for the proposed KIP Stage I activities (i.e. 10% of the project amount).
	
4,000.00
	
3,000.00

	
7,000.00

	 
	Subtotal 
	 
	 
	4,000.00
	3,000.00
	7,000.00

	 
	TOTAL
	 
	 
	72,750.00
	15,750.00
	88,500.00
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ANNEX: AGREEMENT BETWEEN THE GOVERNMENT AND THE EXERCUTIVE COMMITTEE 
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	Row
	Particulars
	2023
	2024
	2025
	2026
	2027
	2028
	2029
	Total

	1.1

	Montreal Protocol reduction schedule of Annex F substances (CO2-eq tonnes)*
	 
	351,294
	351,294
	351,294
	351,294
	351,294
	  316,165 
	n/a

	1.2
	Maximum allowable total consumption of Annex F substances (CO2-eq tonnes)*
	 
	351,294
	351,294
	351,294
	351,294
	351,294
	  316,165 
	n/a

	2.1
	Lead IA UNIDO agreed funding (US $)
	 
	         43,809 
	 
	          34,073 
	 
	         19,470 
	 
	                 97,351 

	2.2
	Support costs for Lead IA (US $)
	 
	           4,381 
	 
	             3,407 
	 
	           1,947 
	 
	                   9,735 

	2.3
	Cooperating IA UNEP agreed funding (US $)
	 
	         29,093 
	 
	          22,627 
	 
	         12,930 
	 
	                 64,650 

	2.4
	Support costs for Cooperating IA (US $)
	 
	           3,782 
	 
	             2,942 
	 
	           1,552 
	 
	                   8,275 

	3.1
	Total agreed funding (US $)
	 
	         72,900 
	 
	          56,700 
	 
	         32,400 
	 
	               162,000 

	3.2
	Total support costs (US $)
	 
	           8,160 
	 
	             6,346 
	 
	           3,494 
	 
	                 18,000 

	3.3
	Total agreed costs (US $)
	 
	         81,064 
	 
	          63,048 
	 
	         35,899 
	 
	               180,000 


*Estimated values to be revised once the HFC baseline is established


[bookmark: _Toc148935099][bookmark: _Toc148936743][bookmark: _Toc156989387]Appendix B: SCHEDULE OF PHASE-OUT COMMITMENTS AND FUNDING TRANCHES UNDER THE HPMP
	(VI) PROJECT DATA 
	2021
	2022
	2023
	2024
	2025
	2026
	2027-2029
	2030
	Total

	Montreal Protocol consumption limits
	1.10
	1.10
	1.10
	1.10
	0.55
	0.55
	0.55
	0
	n/a

	Maximum allowable consumption (ODP tonnes)
	0.56
	0.56
	0.56
	0.56
	0.26
	0.26
	0.26
	0
	n/a

	Projects costs requested in principle (US $)
	UNEP
	Project costs
	135,000
	0
	90,000
	0
	0
	70,000
	0
	58,000
	353,000

	
	
	Support costs
	17,550
	0
	11,700
	0
	0
	9,100
	0
	7,540
	45,890

	
	UNIDO
	Project costs
	117,000
	0
	70,000
	0
	0
	0
	0
	0
	187,000

	
	
	Support costs
	10,530
	0
	6,300
	0
	0
	0
	0
	0
	16,830

	Total project costs requested in principle (US $)
	252,000
	0
	160,000
	0
	0
	70,000
	0
	58,000
	540,000

	Total support costs requested in principle (US $)
	28,080
	0
	18,000
	0
	0
	9,100
	0
	7,540
	62,720

	Total funds requested in principle (US $)
	280,080
	0
	178,000
	0
	0
	79,100
	0
	65,540
	602,720
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i. End-user
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ii. Sale and Import
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Appendix D: SUMMARY OF EXISTING REGULATORY FRAMEWORK  	 

	TYPE OF ACTION / LEGISLATION
	Exist (YES/NO/PLAN)
	Since when (Date)
	If yes, provide brief about the legislative requirements
	If No, provide comment and if/when expected

	OVERVIEW OF HCFC RELATED POLICY OPTIONS
	 
	 
	 
	 

	1
	Establishing general guidelines to control import, production, and export of HCFCs
	Yes
	2010
	The guidelines is embedded into the regulations that provide application checklist, who should apply and where to  store and under what conditions
	 

	1.1
	Regulatory procedures for HCFC data collection and reporting in place
	Yes
	2010
	The National Revenue Authority should provide the relevant import/export data on ODS and refrigerant-depending equipment
	 

	1.2
	Registration of HCFC importers/exporters 
	Yes
	2010
	The regulation stipulate that all import/exporter must register with NOU in the Environment Protection Agency
	 

	1.3
	A shared database on import quotas and actual imports/exports between ozone office and customs
	No
	 
	 
	 

	1.4
	Mandatory reporting by HCFC importers/exporters
	Yes
	EPA Act 2008 Part V and EPA act 2022 Part VI  ( Available on Line)
	The Legislation requires all importer/ exporter of HCFCs to report on all their activities 
	 

	2
	Banning/restricting import or placing on the market of bulk quantities of:
	 
	 
	 
	 

	2.1
	HCFC-141b (pure substance and in mixtures)
	Yes
	EPA Act 2008 amended 2010  and the ODS Regulation 2010
	As provided for in the Prohibition Of Ozone Regulation 2010 there is a restriction on the import of HCFC 141b. Hence , such importation follows strictly the quota system  like in the case of R-22 
	 

	2.2
	HCFC-22 (for certain applications or total ban)
	Yes
	EPA Act 2008 amended 2010  and the ODS Regulation 2010
	As provided for in the Prohibition Of Ozone Regulation 2010 there is a restriction on the import of HCFC 141b. Hence , such importation follows strictly the quota system  like in the case of R-23
	 

	3
	Banning/restricting import or placing on the market of equipment/products using high-GWP HFCs and HFC blends
	The regulation do not ban or restrict  import or placing on the market of equipment / product s using high- GWP  HFCs and HFCs blends 
	 
	 
	 

	3.1
	Residential air conditioners
	No
	 
	 
	 

	3.2
	Commercial/Industrial refrigeration units/application (Cold Chain)
	No 
	 
	 
	 

	3.3
	Commercial A/C  (chillers, packaged units, central units)
	No
	 
	 
	 

	3.4
	Refrigerated trucks, marine vessels and off-shore fishing equipment
	No
	 
	 
	 

	3.5
	Used products/equipment containing any HCFC or HCFC blends
	No
	 
	 
	 

	3.6
	Use of HCFC or HCFC Blends in production of some or all types of foam
	No
	 
	 
	 

	3.7
	Use of HCFC or HCFC Blends as solvent
	No
	 
	 
	 

	4
	Record keeping
	 
	 
	 
	 

	4.1
	Mandatory HCFC logbooks
	There is a provision within the ODS Regulation 2010 for record Keeping  HCFC Logbooks and Equipment Logbooks 
	It is mandatory for keeping records and reporting annually on HCFC equipment and HCFC logbooks Section 8  (sub section 11)
	 
	 

	4.2
	Mandatory HCFC equipment logbooks
	There is a provision within the ODS Regulation 2010 for record Keeping  HCFC Logbooks and Equipment Logbooks 
	It is mandatory for keeping records and reporting annually on HCFC equipment and HCFC logbooks Section 8  (sub section 11)
	 
	 

	5
	Training and certification programmes
	 
	 
	 
	 

	5.1
	Legislative basis for training of customs officers
	YES
	2008 and 2010
	The EPA Act 2008 and 2022 Part VII and the Prohibition of the ODS regulation  2010
	 

	5.2
	Legislative basis for training of refrigeration service technicians on HCFCs
	YES 
	2008 and 2010
	 
	 

	5.3
	Legislative basis for certification of refrigeration service technicians
	YES
	2008 and 2010
	 
	 

	5.4
	Legislative basis for system for monitoring and evaluation of training programmes
	YES
	2008 and 2010
	The EPA Act 2022 Part VII and the Prohibition of the ODS regulation  2010 ( Attached is the soft copy of the EPA Act 2022 and ODS Regulation 2010
	 

	6
	Preventing HCFC emissions
	 
	 
	 
	 

	6.1
	Mandatory recovery and recycling of HCFCs during equipment maintenance 
	No
	 
	 
	 

	6.2
	Monitoring system for reporting on recovered and recycled HCFCs
	No
	 
	 
	 

	6.3
	Ban on venting of HCFCs
	No
	 
	 
	 

	6.4
	Mandatory leak checks for large capacity equipment
	No
	 
	 
	 

	6.5
	Mandatory recovery of refrigerants from the equipment at the end-of-life
	No
	 
	 
	 

	7
	Other policies
	 
	 
	 
	 

	7.1
	 Fiscal incentive/disincentive (Tax subsidies)
	No
	 
	 
	 

	7.2
	Labelling of HCFC cylinders and containers
	No
	 
	 
	 

	7.3
	Ban on non-refillable HCFC containers
	No
	 
	 
	 

	7.4
	Penalties for not conforming to Regulations
	Yes 
	There are Penalties in the ODS regulation 2010 for defaulter
	 
	 

	 
	OVERVIEW OF HFC RELATED POLICY OPTIONS
	 
	 
	 
	 

	1
	Establishing general guidelines to control import, production, and export of HFCs
	 
	 
	 
	 

	1.1
	HFC import/export licensing system in place for import of bulk HFCs
	No
	 
	 
	 

	1.2
	Regulatory procedures for HFC data collection and reporting in place
	No
	 
	 
	 

	1.3
	Requiring permits for import/export or sale of bulk HFCs
	No
	 
	 
	 

	1.4
	Quota system in place for import of HFCs (in tons of CO2 equivalent)
	No
	 
	 
	 

	1.5
	Registration of HFC importers/exporters 
	No
	 
	 
	 

	1.6
	A shared database on import quotas and actual imports/exports between ozone office and customs or other relevant agencies
	No
	 
	 
	 

	1.7
	Mandatory reporting by HFC importers/exporters
	No
	 
	 
	 

	2
	Banning/restricting import or placing on the market of bulk quantities of:
	 
	 
	 
	 

	2.1
	High GWP HFCs
	No
	 
	 
	 

	3
	Banning/restricting import or placing on the market of equipment/products using high-GWP HFCs and HFC blends
	 
	 
	 
	 

	3.1
	Domestic refrigerators/freezers/coolers
	No
	 
	 
	 

	3.2
	Residential air conditioners
	No
	 
	 
	 

	3.3
	MAC systems
	No
	 
	 
	 

	3.4
	Commercial refrigeration units/application (Cold Chain)
	No
	 
	 
	 

	3.5
	Industrial refrigeration units/application (Cold Chain)
	Noh
	 
	 
	 

	3.6
	Commercial A/C  (chillers, packaged units, central units)
	No
	 
	 
	 

	3.7
	Refrigerated trucks, marine vessels and off-shore fishing equipment
	No
	 
	 
	 

	3.8
	Used products/equipment containing any HFC or HFC blends
	No
	 
	 
	 

	3.9
	Use of HFC or HFC Blends in production of some or all types of foam
	No
	 
	 
	 

	3.1
	Use of HFC or HFC Blends as solvent
	No
	 
	 
	 

	3.11
	Use of HFC or HFC Blends for firefighting
	No
	 
	 
	 

	4
	Record keeping
	 
	 
	 
	 

	4.1
	Mandatory HFC logbooks
	No
	 
	 
	 

	4.2
	Mandatory HFC equipment logbooks
	No
	 
	 
	 

	5
	Training and certification programmes
	 
	 
	 
	 

	5.1
	Legislative basis for training of customs officers
	YES
	As provided for in the Prohibition of ODS Regulation and the EPA Act of 2022 it is a requirement  for customs and other law enforcement officers to be trained regularly on the provisions of the Montreal protocol
	 
	 

	5.2
	Legislative basis for training of refrigeration service technicians on HFCs
	YES
	As provided for in the Prohibition of ODS Regulation and the EPA Act of 2022 it is a requirement  for customs and other law enforcement officers to be trained regularly on the provisions of the Montreal protocol
	 
	 

	5.3
	Legislative basis for training of refrigeration service technicians in alternative technologies (with safety, toxicity and high-pressure considerations) 
	YES
	As provided for in the Prohibition of ODS Regulation and the EPA Act of 2022 it is a requirement  for customs and other law enforcement officers to be trained regularly on the provisions of the Montreal protocol
	 
	 

	5.4
	Legislative basis for certification of refrigeration service technicians
	YES
	As provided for in the Prohibition of ODS Regulation and the EPA Act of 2022 it is a requirement  for customs and other law enforcement officers to be trained regularly on the provisions of the Montreal protocol
	 
	 

	5.5
	Legislative basis for system for monitoring and evaluation of training programmes
	YES
	As provided for in the Prohibition of ODS Regulation and the EPA Act of 2022 it is a requirement  for customs and other law enforcement officers to be trained regularly on the provisions of the Montreal protocol
	 
	 

	6
	Preventing HFC emissions
	 
	 
	 
	 

	6.1
	Mandatory recovery and recycling of HFCs during equipment maintenance 
	No
	 
	 
	 

	6.2
	Monitoring system for reporting on recovered and recycled HFCs
	No
	 
	 
	 

	6.3
	Ban on venting of HFCs
	No
	 
	 
	 

	6.4
	Mandatory leak checks for large capacity equipment
	No
	 
	 
	 

	6.5
	Mandatory recovery of refrigerants from the equipment at the end-of-life
	No
	 
	 
	 

	7
	Other regulations
	 
	 
	 
	 

	7.1
	Fiscal incentive/disincentive (Tax subsidies)
	No
	 
	 
	 

	7.2
	Labelling of HFC cylinders and containers
	No
	 
	 
	 

	7.3
	Ban on non-refillable HFC containers
	No
	 
	 
	 

	7.4
	Penalties for not conforming to Regulations
	No
	 
	 
	 

	 
	Other regulations, (please specify - Environment, Chemicals, Firefighting, Public Procurement, Consumer Protection, Labour, Gender, etc.)
	YES

	The EPA Act of 2022 encourage incentive for proponents who are taking actions to minimize impact on the environment of which the control of consumption of ODSs are part of such compliance benefits 
	
	




Refrigerant Prices from 2016 to 20222

2016	R-32	R-134A	R‑404A	R‑407A	R‑407C	R‑410A	R-507A	R‑290 	R-600a	R-22	0	12	13	14	13	15	20	0	19	17	2017	R-32	R-134A	R‑404A	R‑407A	R‑407C	R‑410A	R-507A	R‑290 	R-600a	R-22	0	12	14.5	16	14	16	20	0	20	17	2018	R-32	R-134A	R‑404A	R‑407A	R‑407C	R‑410A	R-507A	R‑290 	R-600a	R-22	0	12	14.5	16	14	16	20	19	0	20	2019	R-32	R-134A	R‑404A	R‑407A	R‑407C	R‑410A	R-507A	R‑290 	R-600a	R-22	20	13.5	17	17	17.5	18	32	20	23	20	2020	R-32	R-134A	R‑404A	R‑407A	R‑407C	R‑410A	R-507A	R‑290 	R-600a	R-22	19	13.5	17	17	17.5	18	30	24	25	23	2021	R-32	R-134A	R‑404A	R‑407A	R‑407C	R‑410A	R-507A	R‑290 	R-600a	R-22	18	17	25	24	21	25	33	33	25	25	2022	R-32	R-134A	R‑404A	R‑407A	R‑407C	R‑410A	R-507A	R‑290 	R-600a	R-22	18	18	25	25	22	25	34	33	27	25	Refrigerant


US $/kg





HFC Use and CO₂eq. Emissions across Sectors as of 2022 

% HFC Use	
Domestic Refrigeration 	Domestic Air Conditioning 	Commercial Air Conditioning	Commercial Refrigeration 	Industrial Refrigeration 	Marine Refrigeration 	Transport Refrigeration	Mobile Air Conditioning	0.21726592975560674	9.9771604315033943E-2	0.21478160126211321	0.10258937390125906	0.13356965473294891	1.3098155751910914E-2	1.673327214505203E-2	0.20219040813607525	% CO₂eq. Emissions	
Domestic Refrigeration 	Domestic Air Conditioning 	Commercial Air Conditioning	Commercial Refrigeration 	Industrial Refrigeration 	Marine Refrigeration 	Transport Refrigeration	Mobile Air Conditioning	0.13877459250585022	5.469481150445353E-2	0.19109400520086445	0.21690594905461497	0.21769713077123543	2.3126971984331352E-2	2.8561156961148994E-2	0.12914538201750109	



Comparison of HFC use and TCO₂eq. Emissions as of 2022

% HFC Use	R32	R410A	R134a	R404A	R407C	R407A	R507A	R508B	6.0769916162720553E-2	0.11081005946980653	0.46340225261481122	0.12601621779432076	4.6308359523918929E-2	8.680547393111078E-2	6.2491361929163783E-2	4.3396358574147496E-2	% CO₂eq.	R32	R410A	R134a	R404A	R407C	R407A	R507A	R508B	1.8322075671191981E-2	0.10334558898458997	0.29598959228934579	0.22075791950767765	3.6694018391110632E-2	8.1694705322045022E-2	0.11123221304289142	0.13196388679114771	Refrigerants


% 





R‑134A	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	38.299999999999997	40.299999999999997	65.959999999999994	70.58	80.099999999999994	83.37681818181818	86.787688016528932	90.338093435386938	94.03374271228914	97.880577641428246	101.88478309039577	106.05279694409379	110.39132045544309	114.90732901952941	119.60808338851017	124.50114134531287	129.59436985489387	134.89595771259408	140.41442870992748	146.15865533896999	152.13787305738242	158.36169513700261	164.84012811988001	171.58358790660239	178.6029165027816	185.90939945062269	193.51478397360273	201.43129786343195	209.67166913966327	218.2491465135586	227.17752068911329	236.47114653548613	246.1449661664833	R‑410A	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	7.4	7.9	8.9	14.5	18.34	19.149999999999999	19.933409090909091	20.748866735537192	21.597684011081896	22.481225629717066	23.40091213275095	24.358222174545308	25.354694899867617	26.391932418498566	27.471602381073509	28.595440660299246	29.765254141856946	30.982923629478371	32.250406868866129	33.569741695319749	34.943049310128288	36.372537690997177	37.860505141992519	39.409343988710397	41.021544424612188	42.699698514709965	44.446504363039011	46.264770450617881	48.157420150870436	50.127496429769685	52.178166738260266	54.312728104825467	56.534612436386517	58.847392036056881	R‑404A	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	10.3	12.3	12	14.65	17.579999999999998	21.78	22.671000000000003	23.598450000000007	24.563841136363646	25.568725546487617	26.614718864298474	27.703502817837961	28.836827933113153	30.016516348558692	31.244464744636097	32.522647393280302	33.85311933209632	35.238019668409358	36.679575018480655	38.180103087418502	39.742016395540169	41.367826157175905	43.06014631815129	44.821697758439299	46.655312666739093	48.563939094014785	50.550645693315396	52.618626653496484	54.771206834775889	57.011847114380359	59.344149950877743	61.771865176140928	64.298896024255797	66.929305407066266	R-507A	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	6.23	7.23	10.8	11.241818181818184	11.701710743801657	12.180417092411727	12.678706882555844	13.197381255024039	13.737274124547751	14.299253520551979	14.884222982756379	15.493123013869141	16.126932591709245	16.78667074318826	17.473398182682327	18.188219017428423	18.932282522686862	19.706784989524053	20.512971648186401	21.352138670157665	22.225635252118661	23.134865785159882	24.081292112734605	25.066435880982841	26.091880985204867	27.159276116417796	28.270337412089436	29.426851215311281	30.630676946846744	31.883750094672298	33.188085325817987	R‑407A	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	4.9000000000000004	5	6.3	6.5	10.5	15	15.613636363636365	16.252376033057853	16.917245961682948	17.609315114660888	18.329696187533379	19.0795473952052	19.860074334099959	20.672531920494958	21.518226408151573	22.398517488485048	23.314820476650347	24.268608587058772	25.261415301983906	26.29483683706507	27.370534707672281	28.490238400258878	29.655748152996743	30.868937850164794	32.131758034944269	33.446239045464722	34.814494279142828	36.238723590562309	37.721216828358045	39.264357516790881	40.870626687932329	42.542606870620475	44.282986242600408	46.094562952524974	R‑32	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	10.5	10.929545454545455	11.376663223140497	11.842072173178064	12.326520580262622	12.830787331273367	13.355683176643643	13.902052033869975	14.470772344346475	15.062758485706105	15.678962241939539	16.320374333655248	16.988026010941148	17.682990711388744	18.406385785945556	19.159374295370604	19.94316688018122	20.759023707097725	21.608256495115363	22.492230624460994	23.412367331825308	24.370145995399984	25.367106513393622	26.404851779850638	27.485050261753621	28.609438681552636	29.779824809434338	30.998090369820289	32.266194066767483	R508B	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0.2	3.05	5.2	7.5	7.8068181818181825	8.1261880165289266	8.4586229808414739	8.8046575573304438	9.1648480937666896	9.5397736976026	9.9300371670499796	10.336265960247479	10.759113204075787	11.199258744242524	11.657410238325173	12.134304293529386	12.630707650991953	13.147418418532535	13.68526735383614	14.245119200129439	14.827874076498372	15.434468925082397	16.065879017472135	16.723119522732361	17.407247139571414	18.119361795281154	18.860608414179023	19.63217875839544	20.435313343966165	21.271303435310237	22.141493121300204	23.047281476262487	R‑407C	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	6.1	3.2	4.4000000000000004	5.7	5.0999999999999996	7.16	8	8.327272727272728	8.667933884297522	9.0225311795642398	9.3916347278191417	9.7758379666844704	10.175758610776109	10.592039644853314	11.025350357597313	11.47638741768084	11.945875993858694	12.434570920880187	12.943257913098014	13.472754827724753	14.02391297976804	14.597618510758553	15.194793813471405	15.8163990149316	16.463433520087893	17.136937618636946	17.837994157581186	18.56773028220951	19.327319248299901	20.117982308457627	20.940990675621805	21.797667566897246	22.68939033099759	23.61759266272022	24.583766908013324	
Metric Tonne




Business-as-Usual	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	10821.4	71848.900000000009	137845.40000000002	148023.70000000001	250389.94999999998	307210.56999999995	386931.86000000004	402760.89063636371	419237.47252603312	436388.09640209808	454240.33670945681	472822.89593847998	492165.65077232703	512299.70012210403	533257.41512709914	555072.49120048061	577780.00220413669	601416.45683976042	626019.85734684172	651629.76060193987	678287.34171747381	706035.46024227946	734918.72907037288	764983.58616870642	796278.36923924449	828853.39343539544	862761.03225775261	898055.80175920622	934794.44819481019	973036.03925732523	1012842.0590451251	1054276.506915153	1097406.0003798639	1142299.8822135858	1189030.3319405052	Kigali Amendment	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	351294.12661666668	351294.12661666668	351294.12661666668	351294.12661666668	351294.12661666668	316164.71395500004	316164.71395500004	316164.71395500004	316164.71395500004	316164.71395500004	245905.88863166666	245905.88863166666	245905.88863166666	245905.88863166666	245905.88863166666	245905.88863166666	175647.06330833334	175647.06330833334	175647.06330833334	175647.06330833334	175647.06330833334	70258.825323333338	70258.825323333338	70258.825323333338	70258.825323333338	70258.825323333338	70258.825323333338	
Metric Tonne of CO2eq
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Ref: EPA-SL/DA/29/9001/P00 15" sanuary 2024.

Chief Officer
Huliaieral Fund Secretariat
Hontzeal

Canada

Dear Sir/Madam,

LETTER OF TRANSMITTAL — STERRA LEONE KIGALT
IMPLEMENTATION PLAN PROJECT REQUEST

On benalf of the Government of Sierra Leane, I wish fo request the.
transmittal of the attached document- Kigall Implementation Plan (KIP)
for Slerra Leane Stage 1 for the consideration of the Executive Committee
of the Multiateral Fund. The United Nations Environment Programme
(UNEP) wil lead the Iniplementation of the KIP, with United Nations
Industrial Development Organization (UNIDO) a5 3 cooperating
implomenting Agency.

On the othr hand, as a Party, we wish to reaffirm our commitment (o the
objectives of te Montreal Protacol, and its amendments as evident in our
elentiess efforts i the implementations of programs and actviies of the
Protocol. Kindly, accept our gratitude in advance as we look forward to a
positive response.

Kindly accept the assurance of our highest esteem.

Yours fathtul,

oreegy

Ao 5. eskauot (710)
Exeautive chajimian

Cc The Chief Director, EPA-SL
The Director, Environmental Health & Safety, EPA-SL
The Deputy Director, Legal Afairs, Compiiance and Enforcement,
The Principal Zone Officer, National Ozone Unit, EPA-SL
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SEYCHELLES- KIGALI IMPLEMENTATION PLAN (KIP) HFC SURVEY

TATIONARY AC

Name of company:

Email

Street address:

Respondent [Rank:

L Please provide the following information about your facility
Type of faciity’ ] [No. of fciltes datais reported on. I |
1 example of facility - Homes, Fotels, offces etc

Annval elesticity consumtion, KWhiyr |

. Provide Technical specification of UNITARY AC units in facilify
System types: Slf-contained Single spit non-ducted / Single split ducted  Roof top ducted)

fndes. Cooliggcapaity, CC | Rommine | 2 | Yewof | Typeof

Sysemtype | Quy” | Model Brand | oo, [ S| VDO
G | var ] eyt | B | el frigerant

kgorth

*2: Only uaits of same Brand, CC and refrgerant may be entersd on one row and (he quantity stated; el use differen fow for Gifferent Daits,
3 Unit of CC s sither Brwh or KW, If unknown but bp ating of system is known, enter "hp” under unit and the hp value under "Value'.

4 For Qty > 1, valuzs entered in these columns are average value for the units and not the sum for all units. (Enrey use = anmual enrey consumption).
NB:
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SEYCHELLES- KIGALI IMPLEMENTATION PLAN (KIP) HFC SURVEY
SALES DISTRIBUTORS-IMPORTERS: STATIONARY AIR CONDITIONERS

ame of company: Esland: [District:
Email address: Street address: Business type*l:
Respondent Name: [Rank: Tel. no.: [Date:
*1- business type - Importer, reseller, et
A. Import/sales: type and capacity distribution for 2022
AL Self-contained, single split and rooftop ducted units
Cooling Capacity, CC Self-contained Single split
o Units non-ducted ducted i el
bp Bruw/h (k=1000)
<8k
8.0k=CC <10k
10k=CC< 153k
155k = CC <20k
20k < CC <25k
25k < CC <30k <
30k<CC<40k | 88<CC<117
40k=CC<50k | 117=CC<146
50k<CC<63k | 146=CC<185
7<CC<11 | 63k=CC<9%k | 185<CC<281
11=CC<20 | 96k=CC <180k | 281<CC <527
20<CC <33 | 180k CC< 300k < CC<879
33 CC <80 | 300ks CC<720k | 879<CC<211
CC>80 CC>720k ccx211
A2. Mulfi-split VRV/VRF unit A3, Chiller AC unit
bp Bruw/h (k=1000) W Tnits TR W Tnits
12=CC 108=CC 316=CC cc<16 CC<30
cc>12 cc>108 cC>316 16=CC<32 | 50=CC<100
32<CC<80 | 100=CC<250
80<CC <160 | 250 CC <500
160 < CC <222 | 500 < CC < 700
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