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1. Introduction 

According to the downloadable document of BEAM Plus [BEAM+ New (2013) and BEAM+ Existing (2013)], 
BEAM+ provides building users with a single performance label (BEAM+ grade) that demonstrates the overall 
qualities of a building, be it a new or refurbished building (new buildings) or one that is already in use (existing 
buildings). A BEAM-assessed building is safer, healthier, more comfortable, more functional, and more efficient 
than a similar building that has not achieved the prescribed performance levels. In short, BEAM+ is a 
comprehensive standard and supportive process that covers all building types, including mixed-use complexes. 

 
Four BEAM+ grades (i.e., Platinum, Gold, Silver, and Bronze) are available for labeling buildings according to 

the credit scores gained from six categories (i.e., Site Aspects [SA], Material Aspects, Energy Use [EU], Water Use, 
Indoor Environmental Quality [IEQ], and Innovations and Additions [IA]). Determination of the BEAM+ grade is 
based on the percentage (%) of applicable credits gained under each performance category and its 
accompanying weighting factor. Given the importance of SA, EU, and IEQ, obtaining a minimum % of credits for 
these three categories is necessary to obtain an overall grade. The weighting factor of EU is 35% for new 
buildings (the highest among the categories) and a minimum number of credits must be earned under IA. For 
example, the award classifications for new buildings are: 

 

The latest version of BEAM Plus 1.2 was released in Jul 2012. The BEAM+ website states: 

As of Oct 2009, BEAM provided recognition for improved building performance to nearly 199 landmark 
properties in Hong Kong, comprising over 9 million square metres and 50,000 residential units. These 
account for more than 37% of commercial space, and approximately 28 % of dwellings, comprehensive 
BEAM standard for New and Existing Building Developments will see this number increase significantly.  

The BEAM client base is made up of private developers and landlords (commercial and residential premises), 
government departments (staff quarters, laboratory centre, magistrate and office buildings, technology 
parks and public record storage premises) academic and research institutions (student accommodations 
and campus office buildings), and other corporate clients with their own headquarter buildings (particularly 
banks and utilities). In terms of percentages, private and public sector buildings make up around 75% and 
25% of all buildings assessed, respectively. 
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From the EU award classification system, BEAM+ appears to be a promising tool for reducing electricity 

consumption and peak demand. 

Objective: Many credit score combinations can yield different BEAM+ grades. In this study, we 

concentrate on obtaining credit scores from the EU category to achieve the different grades shown in Tables A1 

and A2 in the Appendix. Using the EU category, we conduct a feasibility study using BEAM+ to determine the 

probability of maintaining Hong Kong’s (HK) 2020 electricity consumption and peak demand levels at 2012 levels. 

2. Electricity consumption reduction analysis 

The key objective of this section is to study whether or not BEAM+ can help HK control its 2020 electricity 
consumption to 2012 levels. We discuss: 

(1) The assumptions of using BEAM+ for achieving the expected % reduction in electricity consumption 
(2) The forecasting of electricity consumption 
(3) The settings of the reduction scenarios 
(4) The calculation steps and example 
(5) The BEAM+ results for the electricity consumption reduction analysis 
(6) The BEAM+ results for reducing Carbon dioxide equivalent (CO2 eq) emission level 

 

2.1 Assumptions 

This subsection describes the assumptions in detail. 

Tables A1 and A2 in the Appendix as well as Table 2.1 show that we can obtain different BEAM+ grades from 

different combinations of scores obtained from the EU category. For example, an existing building can achieve a 

grade of “Platinum” by obtaining the 27 credits shown in Table 2.1 from the combination of (EU1 = 15; EU2 = 3; 

EU_Others = 9), (EU1 = 7; EU2 = 3; EU_Others = 17), or (EU1 = 20; EU2 = 3; EU_Others = 4). Table 2.2 shows the 

maximum credits of the different EU categories; the combination with EU1 = 20 is infeasible. Hence, from Tables 

2.1 and 2.2, we can create different feasible credit combinations of different BEAM+ grades for existing and new 

buildings. Note that the number of feasible combinations here is limited.  

Table 2.1: Summary of credit scores required to achieve different BEAM+ grades 

Grades % of credit score 
Min. credits required 
(38 total) for existing buildings 

Min. credits required 
(42 total) for new buildings 

Platinum 70% 27 30 

Gold 60% 23 26 

Silver 50% 19 21 

Bronze 40% 16 17 
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Table 2.2: Summary of credit scores for different energy performances 

Energy 
performance 

Descriptions Credits for existing 
buildings 

Credits for new 
buildings 

EU1 Reductions in electricity consumption 15 15 

EU2 Reductions in maximum electricity demand 3 3 

EU_Others Reductions in other categories 20 24 

 Total =  38 42 

 

Assumption 1 (Equal chance of every feasible combination score): We assume that every combination has an 

equal chance of being formed. The resulting equal-chance combination scenario provides the expected % 

reduction in electricity consumption via the different BEAM+ grades in Tables 2.3a and 2.3b. Table 2.3c presents 

a calculation example of Table 2.3a. Note that we may have different scenarios with different probability 

distributions for every combination. Tables 2.3a–2.3c present only one feasible distribution scenario and we can 

have many distribution scenarios. Considering that we are conducting a feasibility study, if the scenarios in 

Tables 2.3a–2.3c are feasible, the result of this study is positive. 

Table 2.3a: Expected % reduction in electricity consumption by equal-chance combination scenarios for existing 

buildings 

  % reduction (average) 
 

Grade Target credits Commercial Educational Residential Hotel 

Platinum  27 27.54* 18.53 13.06 28.4 

Gold 23 22.26 14.83 10.90 22.59 

Silver 19 21.33 14.06 10.40 21.33 

Bronze 16 19 13 9.76 19.73 

*See Table 2.3c for calculation example. 

Table 2.3b: Expected % reduction in in electricity consumption by equal-chance combination scenarios for new 

buildings 

  % reduction (average) 

Grade Target credits Commercial/Hotel Educational Residential 

Platinum  30 26.04 17 12.108 

Gold 26 21.64 14.25 10.525 

Silver 21 21.33 14.06 10.4 

Bronze 17 20.15 13.28 9.93 
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Table 2.3c: Calculation example of a 27.54 % reduction in electricity consumption (existing commercial buildings, 

BEAM+ Platinum) 

 EU1 credit(1) 
% reduction of electricity 
consumption(1) 

# of possible combinations of 
getting 27 credits for Platinum 

 Proportion of 
combinations 

0 0 0  0 

1 3 0  0 

2 5 0  0 

3 7 0  0 

4 9 1 0.0238 

5 11 2 0.0476 

6 14 3 0.0714 

7 17 4 0.0952 

8 20 4 0.0952 

9 23 4 0.0952 

10 26 4 0.0952 

11 29 4 0.0952 

12 33 4 0.0952 

13 37 4 0.0952 

14 41 4 0.0952 

15 45 4 0.0952 

 
 (2)Expected % reduction = 27.54 

(1) From Table A2 
(2) Dot product (or Sumproduct function in EXCEL) of Columns 2 and 4 

 

Assumption 2 (Distribution of BEAM+ buildings): We assume that the grade distribution of BEAM+ buildings, as 

shown in Table 2.4a, can be used to calculate the weighted electricity savings for existing and new buildings. We 

assume that 80% of the buildings have grades of Silver and Bronze and 20% of the buildings have grades of 

Platinum and Gold based on the 80/20 rule. Furthermore, we apply the 80/20 rule to the Platinum and Gold 

grades and the 70/30 rule to the Silver and Bronze grades. 

 

Table 2.4a: Distribution of awarded buildings (Assumption) 

BEAM+ grade 80/20 rule 80/20 70/30 Final distribution 

Platinum 20% 4%  4% 

Gold   16%  16% 

Silver 80%  24% 24% 

Bronze    56% 56% 

Based on the distribution in Table 2.4a, we obtain the following expected % reductions in annual electricity 

consumption for each segment, as shown in Table 2.4b. 
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Table 2.4b: Expected % reduction in annual electricity consumption 

Segment For existing buildings For new building 

Residential 10.23% 10.23% 
Commercial 20.42%* 20.91% 
Education 13.77% 13.77% 
Hotel 20.92% 20.91% 
*Calculation example: Dot product of (Column 5 of Table 2.4a) and (Column 3 of Table 2.3a) 

Using the expected % reductions in Table 2.4b, we can calculate the average expected electricity 

reductions for the different BEAM+ grades based on the forecasted electricity consumption in 2020. Considering 

that we are forecasting the 2020 electricity consumption, the sensitivity analysis is conducted with +/- three 

standard deviations. We can further determine the expected CO2eq reductions based on the same calculations. 

2.2  Forecast results of electricity consumption 

All electricity consumption forecast results are expressed in terajoules (TJ). The electricity consumption 

regression results are based on C&SD data (1984–2011).   

Reduction target: Based on the simple linear regression results (i.e., the electricity consumption 

depends only on the year [intercept =-282487); coefficient=143.6; R2=0.985]), we can obtain the forecasted 

electricity consumption shown in Table 2.5. In this work, we aim to determine whether or not BEAM+ can help 

HK reduce its 2020 electricity consumption from 198111 TJ to 168089.5 TJ (estimated level in 2012), a 

reduction of about 30021.5 TJ (198111 TJ – 168089.5 TJ). 

2.3 Scenarios 

Considering that BEAM+ mainly consists of four categories (commercial, hotel, educational, residential), we 

must estimate the reductions in electricity consumption that may be achieved assuming that some buildings are 

awarded with BEAM+, as shown in Table 2.4b. 

Table 2.5: Overall forecasted electricity consumption (TJ) in 2011–2020 (based on C&SD data) 

Year Low demand Average demand  High demand 

2011 151432 151432 151432 

2012 163112.5 168089.4 173066.2 

2013 166601.3 171842.1 177082.8 

2014 170086.3 175594.7 181103.2 

2015 173568.2 179347.4 185126.7 

2016 177047.4 183100.1 189152.9 

2017 180524.1 186852.8 193181.5 

2018 183998.8 190605.5 197212.2 

2019 187471.7 194358.2 201244.8 

2020 190942.9 198110.9 205278.9 
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The following electricity consumption forecasts for the commercial, hotel, and educational segments are 

based on rough estimations of the Electrical and Mechanical Services Department of HKSAR(EMSD) annual 

energy end-data tables using a simple regression approach (i.e., no other demographic factor is considered). 

Given that the values obtained are rough estimations, we conducted a sensitive analysis for validating the 

results . Tables 2.6a–2.6c summarize the forecasts where Low and High demands are (average - 3 standard 

deviations) and (average + 3 standard deviations), respectively. Details of the forecasted results are shown in 

Tables A3. 

Table 2.6a: Electricity consumption forecasts and scenarios in 2012(TJ) 

 
Scenarios and electricity consumption forecast 

Segment Low demand Average demand High demand 

Residential 43387 45379 47371 

Commercial 101609 103692 105775 

Education 6324 6463 6602 

Hotel 3579 3909 4238 

 

Table 2.6b: Electricity consumption forecasts and scenarios in 2020 (TJ) 

 
Scenarios and electricity consumption forecast 

Segment Low demand Average demand High demand 

Residential 52078 54912 57746 

Commercial 125705 128668 131632 

Education 7415 7612 7810 

Hotel 4048 4517 4986 

 

 

Table 2.6c: Increases in electricity consumption from 2012 to 2020(TJ) 

 
Scenarios and electricity consumption increases 

Segment Low demand Average demand High demand 

Residential 8691 9533 10376 

Commercial 24096 24977 25857 

Education 1090 1149 1208 

Hotel 468 608 747 

 

2.4 Calculation steps and an example 

In Tables 2.6a–2.6c, we have three scenarios with different consumption levels. These demand scenarios 

are used to calculate the reduction targets by the BEAM+ segments. Under each demand scenario, such as the 

Average demand, the total of all of these segmental reductions must equal 30021.5 (198111- 168089.5) TJ 

(reduction target). 
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We used the following equations to describe the calculation of the % of BEAM+ buildings necessary to 

achieve our objective. We assume that the % values of the BEAM+ buildings are the same for both existing and 

new buildings to simplify the calculations. For each demand scenario, 

Electricity consumption reduction (2020)  

= Elec. Consumption (2020) - Elec. Consumption (2012) 

= (Reduction by Existing Buildings + Reduction by New Buildings) × (% of BEAM+ Buildings) 

= ∑                                           (       )         

                         (       )  

 ∑                                      (       )         

                                            (       )  (                   ) 

= [dot product of (Column 2 of Table 4b) and (Column 3 of Table 6a) 

 + dot product of (Column 3 in Table 4b) and (Column 3 of Table 6c)] × (% of BEAM+ Buildings) 

The following expression illustrates the calculation for the average demand scenario. 

{[

      
      
      
      

]  [

     
      
    
    

]  [

      
      
      
      

]  [

    
     
    
   

]}  (                   )          

   % of BEAM+ Buildings = 88% 

Using the same calculation method, we obtain 84% and 92% reductions in electricity consumptions for 

the Low and High demand scenarios, respectively. The electricity consumption reduction results are summarized 

in Table 2.7. 

2.5 Results 

Table 2.7 shows that the % range of the awarded buildings (including existing and new) ranges from 84% 

to 92%, with an average of 88%. Achieving the objective appears to be very difficult at this point since, even if 

the Government enforces some policies only related to BEAM+, we cannot expect that 88% of the existing and 

new buildings will obtain BEAM+ awards in 2020. Instead, let us consider whether or not BEAM+ can reduce the 

forecasted CO2eq level for 2020 to 2005 levels. 

Table 2.7: Demand scenarios of electricity consumption reduction 

Scenario % of new and existing buildings to be awarded with BEAM+ to achieve 
the corresponding electricity consumption in 2020 

Low demand 84         (163112 TJ in 2020) 
Average demand 88         (168089 TJ in 2020) 
High demand 92           (173066 TJ in 2020) 
Remarks:  
(1) % of existing buildings dominates the contributions of the electricity consumption reduction by BEAM+ 
(2) % of existing and new buildings can be different; the results are simplified to show feasibility 
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2.6 CO2 eq level reductions by BEAM+ 

 In this subsection, we determine whether or not BEAM+ could reduce the forecasted CO2 eq level for 

2020 to 2005 levels. Before the calculations, we make several assumptions: 

(1) The local energy mix will change to 50 gas/50 coal in 2015 from 23 gas/77 coal in 2012 and nuclear power 
importation will remain unchanged. 
(2) The emission factors can be found in Figure A1 (in Appendix). We used factors of 850 g of CO2eq/kWh (Coal) 

and 530 g of CO2eq/kWh (gas), as obtained from http://thinkprogress.org/climate/2008/02/09/202347/about-

those-two-studies-dissing-biofuels/?mobile=nc. 

 By converting CO2eq levels to electricity consumption levels, we can adopt the same calculation method 
in Section 2.2.3 to calculate the corresponding %. 

Table 2.8: Scenario results of CO2eq emission reductions 

Scenario % of new and existing BEAM+ buildings necessary to reduce CO2eq 

emission levels for 2020 to 2005 levels (28600 kt CO2eq) 

Low demand 17%              5715 TJ reduction 

Average demand 38%              12884 TJ reduction 

High demand 57%              20051 TJ reduction 

*The corresponding electricity demand is 51452 million kWh (185227 TJ) in 2020. 

We can see from Table 2.8 that the result is positive, that is, by changing the local energy-mix to 50% 

gas/50% coal in 2015, BEAM+ can help HK decrease estimated 2020 CO2 eq emission levels to 2005 levels. 

  

http://thinkprogress.org/climate/2008/02/09/202347/about-those-two-studies-dissing-biofuels/?mobile=nc
http://thinkprogress.org/climate/2008/02/09/202347/about-those-two-studies-dissing-biofuels/?mobile=nc
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3. Peak demand reduction analysis 

The key objectives of this section are to determine (1) whether or not HK needs to install extra power plants 
by 2020 and, if yes, (2) determine how BEAM+ can prevent HK from adding new power plants. 

 
In HK, CLP Hong Kong (CLP) imports nuclear power from China and exports power to China. Hence, we can 

have two sets of peak demand scenarios: the local peak demand with nuclear power importation and the local 
peak demand without nuclear power importation. 

3.1 Peak Deamand and Capacity in 2006-2011 

3.1.1 No interconnection between CLP and HEC (Hong Kong Electric):  CLP cannot meet the local peak demand 
by maintaining the local capacity (without importing nuclear power). Table 3.1 shows that the largest peak 
demand for CLP in 2010 was 6766 MW. If no nuclear power is imported from China, CLP may be unable to meet 
this peak demand considering that the resulting reserve capacity is 2.1% smaller than CLP’s record (6.9% in 
2006), as shown in Table 3.2. Table 3.2 shows the overall peak demand, capacity, and reserve capacity from 
2006 to 2011 with nuclear electricity power importation from China and electricity power exports to China. 

Table 3.1: Local peak demand and reserve capacity in HK (2006–2011) 

Year 2006 2007 2008 2009 2010 2011 

CLP peak (MW) 6,435 6,284 6,749 6,389 6766 6702 

CLP Capacity (MW) 6908 6908 6908 6908 6908 6908 

CLP Reserve capacity %(1)(2) 7.4 9.9 2.4 8.1 2.1 3.1 

HEC peak (MW) 2597 2552 2589 2537 2510 2498 

HEC Capacity (MW) 3756 3756 3736 3736 3736 3736 

HEC Reserve capacity % (1) 44.6 47.2 44.3 47.3 48.8 49.6 

Hong Kong local peak demand 9032 8836 9338 8926 9276 9200 

Reserve capacity (HK) 18.1 20.7 14.0 19.2 14.7 15.7 
(1) Reserve capacity = (Capacity - Peak)/Peak × 100%; (2) does not include nuclear power importation 

Table 3.2: CLP peak demand and reserve capacity with nuclear power importation 

Year 2006 2007 2008 2009 2010 2011 

CLP Peak (includes China peak) 8,318 7,730 8,199 7,616 7349 7798 

CLP Capacity (includes nuclear) 8,888 8,888 8,888 8,888 8888 8888 

CLP Reserve margin (%) 6.9 15.0 8.4 16.7 20.9 14.0 

 

3.1.2. Interconnection between CLP and HEC: Assuming that no interconnection exists between CLP and HEC, 
we can determine that the corresponding total reserve margin for the highest historical peak demand (9338 MW 
in 2008) is around 14% (last row of Table 3.1). This value is greater than the CLP margin record in 2006 (6.9%), as 
shown in Table 3.2. 

3.1.3. Reserve capacity considerations: In Figure 3.1, CLP indicates that its acceptable system reserve 
requirement is 31.4%. However, Table 3.2 shows that CLP worked safely within the reserve margin of only 6.9% 
in 2006. Normal reserve margins were between 6.9% and 20.9% in 2006–2011. Such a reserve margin range is 
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significantly lower than that claimed by CLP. According to the International Energy Agency, the recommended 
reserve margin ranges from 20% to 35%. In fact, the levels required by different nations and regions differ. 
Hence, we can assume that the efficiency of HK’s power plants is excellent and the reserve capacity for HK’s 

power plants can be around 20%. This value may be used as the target reserve capacity for both utility 

companies of Hong Kong. 

3.2 Peak demand and reserve capacity forecast 2020 

3.2.1 Peak demand forecast :  By conducting simple regression analysis, we forecasted the peak demand of HK 

in 2020 (not including the exports for China’s peak period), as shown below. 

Year Low peak* Average peak High peak* 

2020 10947 11350 11753 

* Low peak = (Average peak - 3 standard deviations); High peak = (Average peak + 3 standard deviations) 

Figure 3.1: CLP’s Demand Profile and Installed Capacity (Source: LegCo 2012) 
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Table 3.3: Peak demands (MW) addressed by different required reserve capacities 

  Peak demand 

 Reserve  CLP (local) HEC  CLP (Local + nuclear) HK(local) HK(local+nuclear) 

capacity (%) 6908 3736 8888 10644 12624 

40 
 

4934 2669 6349 7603 9017 

35 
 

5117 2767 6584 7884 9351 

30 
 

5314 2874 6837 8188 9711 

25 
 

5526 2989 7110 8515 10099 

20 
 

5757 3113 7407 8870 10520 

15   6007 3249 7729 9256 10977 

11 
 

6223 3366 8007 9589 11373 

7 
 

6456 3492 8307 9948 11798 

 

3.2.2. Capacity shortage: Obviously, HK’s power companies cannot handle the forecasted peak demand in 

2020 because all of the peak demand levels in Table 3.3 are lower than the Average peak demand forecast of 

11350 MW. In particular, with an assumed acceptable reserve margin of 20%, the shortage in capacity would be 

incurred due to the fact that 11350 MW > 10520 MW. 

3.2.3. Discussion: Assuming that HK maintains 20% reserve margins, HK needs extra power plants if HK 

does not intend to reduce its peak demand. However, if the acceptable reserve margin is 11% (or 7%), new 

power plants are not necessary to meet the Average peak demand forecast of 11350 MW (or 11753 MW High 

peak demand forecast). 

3.2.4. Summary : If HK does not intend to do address the interconnection between HEC and CLP or 

implement policies to reduce peak demands, HK must add new power plants by 2020 to meet the proper 

reserve margin of 20%. If HK implements an interconnection between HEC and CLP with the corresponding 

trading scheme, HK may not need to add new power plants in 2020 to satisfy the reserve margin of 11% 

(Average forecast) or 7% (upper limit). Note that from Table 3.2, the lowest reserve margin of CLP is 6.9% in 

2006. Based on this record, HK probably does not need to add new power plants. 

3.3 No interconnection scenarios 

In this subsection, we determine whether or not CLP and HEC can handle their peak demands in 2020 

individually (no interconnection). 

3.3.1. CLP: The CLP local peak demand forecast (MW) obtained using simple regression is shown below. 

Year Low peak Average peak High peak 

2020 7966 8205 8444 

From Table 3.2, in 2006, CLP can handle the peak demand of 8318 MW (CLP in HK + China), which is 

higher than the Average peak demand forecast of 8205 MW (CLP in HK only) in 2020, but not the High peak 

demand forecast of 8444 MW. On the average, CLP does not need to add new power plants if CLP keeps 
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importing nuclear power from China and does not export to China. The case for the High peak demand scenario 

or the 20% reserve margin is discussed in Section 3.3. 

3.3.2. HEC: The HEC peak demand forecast (MW) obtained using simple regression is shown below. 

Year Low peak Average peak High peak 

2020 2952 3145 3338 

 

HEC, having an 18% reserve capacity, can handle the 3166 MW peak demand, which is greater than the 

Average peak demand forecast in 2020. Therefore, when the reserve capacity is smaller than 18%, HEC does not 

need new power plants in 2020. The case for the High peak demand scenario and/or 20% reserve capacity is 

discussed in Section 3.3. 

3.3.3 Summary:  Based on the historical performance of 15% reserve capacity, on the average, CLP and 

HEC do not need extra generators in 2020. However, for the appropriate 20% reserve capacity level, we may 

need further investigations. Moreover, considering that we are studying reserve capacities, the High peak 

demand scenarios would be used to achieve more conservative conclusions because electricity security is the 

most important energy policy in HK. In the next section, we determine whether or not BEAM+ can help HK under 

the conditions of 20% reserve capacity and High peak demand forecast. 

 

3.3 BEAM+ for reducing the High peak demand 

For the High peak demand scenario, both CLP and HEC show a capacity less than the recommended 20% 

reserve capacity. In this subsection, we determine whether or not BEAM+ can help reduce the High peak 

demand so that HK does not need new power plants in 2020. Note that BEAM+ is not implied as the unique 

solution here. 

Considering that the peak demand is obtained from the different segments of the urban city activities, we 

have the following assumptions for using BEAM+: 

(1) The segmental (of BEAM+) proportion of the peak demand contribution follows the proportion of the 

segmental electricity consumption. We use all of the HK electricity consumption data to obtain these 

segment proportions because we do not have separate data from CLP and HEC. 

(2) According to the EMSD statistics, 90% of the peak demand is contributed by the Building segment and 

10% is contributed by the Industrial and Transport segments. 

(3) Given that we are studying capacity issues, we need more conservative results. Hence, we further seek 

to determine the lowest score scenario (BEAM+ buildings that obtained the least scores from the EU2 

section), as summarized in Table 3.4. 
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Table 3.4: Summary of the lowest BEAM+ scores from Tables A1 and A2 

Segment New building (Eu2 = 1) Existing (Eu2 = 1) 

Residential 0.08 0.08 
Commercial 0.15 0.15 
Hotel 0.15 0.1 
Education 0.08 0.08 

 

(4) About 90% of the peak demand is assumed to be contributed by the four segments above. The 

contributions of the non-residential (Commercial, Hotel, and Education) and residential segment are 

most likely swapped with each other. Hence, we consider four peak demand contribution scenarios, as 

described in Table 3.5. 

Table 3.5: Summary of the peak demand contribution scenarios 

Scenario Residential (%) Non-Residential (%) 

R10/90 10 90 
R20/80 20 80 
R30/70 30 70 
R40/60 40 60 

 

(5) Table 3.6 lists the results of a calculation example of the expected % reduction in peak demand based on 

the different peak demand contribution scenarios. In this table, 40% of the peak demand is contributed 

by the residential segment. Based on these data, we can calculate the % peak demand of the non-

residential segments and the corresponding expected % reduction in peak demand, as shown in Table 

3.6. About 40% of the contribution by the residential segment must be changed to obtain different 

scenario settings and the expected % reduction for further calculations. 

Table 3.6: Expected % reduction in peak demand based on the peak demand contribution scenarios 

Segments 
2020 energy 
consumption

(1)
 

Peak demand 
contribution (%) 

 
New building 
Eu2 = 1 

Existing building 
Eu2 = 1 

Residential (R ) 54912.319 40
(2)

  0.08 0.08 

Commercial (C ) 128668.527 54.831
(3)

  0.15 0.15 

Hotel (H) 4516.708 1.925
(3)

  0.15 0.1 

Education (E) 7612.458 3.244
(3)

  0.08 0.08 

Sum of C, H, and 
E 

140797.693 60 
expected % 
reduction 

0.120
(4)

 0.119
(4)

 

(1) From Table A3b;  
(2) To be changed according to Table 3.5 for the different scenarios;  
(3) Calculation example (E): (7612.458/140797.693)x 60% 
(4) Dot product of the corresponding columns and the third column divided by 100 
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3.3.1 Scenario of CLP with nuclear import (no interconnection) 

In this subsection, we calculate the % of new and existing buildings that should obtain a BEAM+ award 

with EU2 = 1 to achieve the peak demand reduction target according to a reserve margin of 15% or 20% for the 

forecasted CLP local peak demand of 8444 MW. 

For a 15% reserve margin, CLP can handle a peak demand of 7729 MW. About 8.5% of 8444 MW (1 -

7729 MW/8444 MW) will be contributed by new buildings and the remaining 91.5% (100% - 8.5%) will be 

contributed by existing buildings. Hence, we can calculate the expected demand reduction considering the 90% 

peak demand contributed by the buildings. The details and the results are shown in Table 3.7. In the calculation 

example, we need to solve 8444 MW – 8444 MW × 90% × (expected peak demand reduction with different % of 

BEAM+ buildings) = 7729 MW. For the 40/60 scenario, the “expected peak demand reduction with different % of 

the BEAM+ buildings” = [91.5% × 0.119 × (% of BEAM+ existing buildings) + 8.5% × 0.120 × (% of BEAM+ new 

buildings)]. The values “0.119” and “0.120” are calculated in Table 3.6. The resulting % of the BEAM+ buildings is 

79%.  

Table 3.7: % of the buildings with a BEAM+ with EU2 = 1 necessary to reduce the 2020 forecasted high 
peak demand of 8444 MW to the corresponding reserve capacity with the existing capacity (8888 MW of 
CLP) 

Scenarios in Table 3.5 15% reserve margin (7729 MW 
peak demand capacity) 

20% reserve margin (7407 MW) 

R10/90 68 98.6 
R20/80 71.4 Infeasible 
R30/70 75 Infeasible 
R40/60 79* infeasible 

 

Based on the results in Table 3.7, CLP does not need to add more turbines to meet the 15% reserve margin if 

the % of e BEAM+ buildings in 2020 is between 68% and 79%. However, new turbines are necessary to meet 

the 20% reserve margin. The historical reserve margins should be range from 6.9% to 20.9%. 

3.3.2. Scenario of HEC (no interconnection) 

Similarly, we can obtain the following values for HEC. 

Table 3.8: % of the buildings with a BEAM+ with EU2 = 1 necessary to reduce the 2020 forecasted peak 
demand of 3338 MW to the corresponding reserve margins with the existing capacity (3736 MW of HEC) 

Scenarios in Table 3.5 15% reserve margin (3249 MW 
peak demand capacity) 

20% reserve margin (3113 MW) 

R10/90 21.4 54.2 
R20/80 22.5 56.8 
R30/70 23.6 59.8 
R40/60 24.9 63.0 
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HEC does not need to add more turbines if the % of the BEAM+ buildings in 2020 is between 21.4% and 

24.9%. 

3.3.3. Scenario of using BEAM+ and interconnection (no nuclear power) 

 Infeasible 

3.3.4. Scenario of using BEAM+ and interconnection with nuclear power importation 

In this subsection, we determine whether or not BEAM+ can help reduce the peak demand such that HK 

does not need new power plants in 2020 when using nuclear power. Again, BEAM+ is not implied to be the 

unique solution here. Following the same procedure in Section 3.3.1, we obtain the results shown in Table 3.9. 

Table 3.9: % of the buildings with a BEAM+ with EU2 = 1  necessary to reduce the 2020 forecasted peak demand 
of 11752 MW to the corresponding reserve margins with the existing capacity (12624 MW of HEC + CLP with 
nuclear power importation) 

Scenarios in Table 3.5 15% reserve margin (10978 MW 
peak demand capacity) 

20% reserve margin 
(10520 MW) 

R10/90 53.0 84.2 
R20/80 55.6 88.4 
R30/70 58.5 93 
R40/60 61.7 98 

 
3.3.5. Summary 
 
 At the 20% reserve capacity level, on the average, the result of applying BEAM+ is negative. However, at 
the 15% reserve capacity level, the result is positive. HK’s historical reserve capacity level was around 15% in 
2010 and 2011. 
 

3.4 BEAM+ for reducing the Average peak demand 
 
 Given that the results in Table 3.9 are obtained for the High peak demand forecast and HK’s historical 
reserve capacity levels were around 15% in 2010 and 2011, determining the BEAM+ results for Average peak 
demand forecast is worthwhile. Here, we determine whether or not BEAM+ can help reduce the Average peak 
demand (forecast) so that HK does not need to implement new power plants in 2020. 
Following the same procedures in Section 3.2, we obtain the following results shown in Table 3.10. 
 

Table 3.10: Required % of BEAM+ buildings for the different scenarios 

 CLP (with nuclear) HEC CLP (with nuclear) + HEC 

Scenario 15% RC* 20% RC 15% RC 20% RC 15% RC 20% RC 

R10/90 47% 78% n.a. 8.2% 26% 58% 
R20/80 49% 82% n.a. 8.6% 27% 61% 
R30/70 51% 86% n.a. 9.0% 29% 65% 
R40/60 54% 91% n.a. 9.5% 30% 68% 

* RC = reserve capacity; n.a. = not applicable 

3.5 Summary and discussions 
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 Based on the results shown in Tables 3.7–3.10, BEAM+ would be a feasible solution for improving 
electricity consumption when (1) the reserve capacity is between 15% and 20%, which is the historical record in 
HK, and (2) the peak demand forecast is between the Average and High peak demand forecasts. If we take the 
average of the scenario results of each table (Tables 3.7–3.10), we obtain the summary shown in Table 3.11. 
 
Table 3.11: Summary of the required BEAM+ building for reducing peak demand 

 15% RC 20% RC 

 Average Peak High Peak Average Peak High Peak 

CLP (with nuclear) 50%  73.5% 84.5% Infeasible 

HEC n.a. 23% 8.8% 58.6% 

CLP (with nuclear) + HEC 28% 57% 72% 91% 

 

4. Concluding Remarks 
 

The BEAM+ website mentions that private and public sector buildings make up around 75% and 25% of all 
buildings assessed, respectively. BEAM awards over 199 landmark properties in HK, accounting for more 
than 37% of all commercial spaces and around 28% of all dwellings. 
 
From the BEAM+ for peak demand analyses, if HK retains its existing reserve capacity level (15%), BEAM+ 
would be a promising tool for reducing the peak demand and no additional power plants will be required in 
2020. The overall required % of BEAM+ buildings would be between 28% and 57%. Here, we must 
emphasize that all BEAM+ buildings must obtain scores from EU2. 
 
Based on the scenario assumptions, we need to ensure that adequate interconnections exist between CLP 
and HEC and that CLP and HEC will cooperate with each other during the peak demand period. 
 
In terms of CO2 eq emissions reductions, on the average, only 38% BEAM+ buildings is required to reduce 
CO2eq emission levels in 2020 to 2005 levels. 
 
And because the study is using the most conservative assumptions, it is very likely that the targets suggested 
above will achieve higher CO2 eq emissions reduction. The following policies can be considered to achieve 
the above positive results: 
(a) Set 40% and 80% as the green building target by 2020 and 2030. 
(b) All government buildings shall achieve BEAM+ Silver reward or above by 2020. 
(c) The property tax reduction and GFA concession for BEAM+ buildings in a progressive rate. 
(d) Lower stamp duty when BEAM+ property transactions are made.  
(e) Introduce Energy Efficiency Obligation in the Scheme of Control Agreement, which require power 

companies provide energy-saving measures to their customers. 
(f) Improve the interconnectivity between CLP and HEC. 

There are many different advocacies to boost Hong Kong green building development. Our suggestions 

share some similarities to others. The key of the study is actually to ask for a holistic plan which combined 

the green building development together with our energy plan. BEAM+ was a missing puzzle in Hong Kong 

electricity market. We truly wish this study will inspire our society to explore the role of green building in our 

electricity market.  
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5. Reference EXCEL files 

 20121226 Electricity Forecast for BEAM analysis.xlsx (forecast results) 

 20121226 Beam (CO2 emissions level).xlsx (key results in Average(new+exist), LowerBound(new+exist), 
and Upperbound(new+exist) worksheets). 

 20121226 Beam (consumption, Sensitivity).xlsx (key results in …(new+existing) worksheets)  

 20121226 Beam (consumption).xlsx (key results in …(new+existing) worksheets)  

 20121231 BEAM+ for peak demand.xlsx 

 20121231 peak demand forecast.xlsx 
 

5.1 Remarks for EXCEL files 

We used the worksheet Scenario (CLP local D, nuclear) for Table 3.7 and Scenario (HEC) for Table 3.8 to 

obtain the results in the fifth columns of Tables 3.7 and 3.8, respectively. We used the “Goal seek” function to 

find the results reported in cell J13 by changing the following input cells accordingly. 

(1)  Cell B14 for different reserve margin capacity (checked with “reserved margin” worksheet) 

(2) Cell C4 for different % of residential contribution 
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Table A1: BEAM+ for existing buildings

 
 

4 ENERGY USE (EU)    38+2B 

EU P1 MINIMUM ENERGY PERFORMANCE Demonstrate compliance with the Building Energy Codes (BEC). None. Required

1 to 15 credits for a reduction of CO2 emissions or annual energy consumptionby 

3%, 5%, 7%, 9%, 11%, 14%, 17%, 20%, 23%, 26%, 29%, 33%, 37%, 41%and 45% 

respectively for Commercial and Hotel Buildings. 

 

1 to 15 credits for reduction of CO2 emissions or annual energy consumption 

by3%, 4%, 5%, 6%, 7%, 9%, 11%, 13%, 15%, 17%, 19%, 21%, 24% and 27% and30% 

respectively for Educational Buildings. 

 15

EU 1 REDUCTION OF CO2 EMISSIONS 1 to 15 credits for reduction of CO2emissions or annual energy consumption by 

3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 16% and 18% and20% 

respectively for Residential Buildings

Alternatively, 1 or 2 credits for compliance with the Energy Efficiency codesUp to 4 

credits based on energy consumption benchmarks. 

 6

Alternatively, 1 or 2 credits for compliance with the Energy Efficiency codes. Up to 

3 credits for reduced energy use based on billing/metering data.

 5

Eu 2 PEAK ELECTRICITY DEMAND 

REDUCTION

1 to 3 credits for a reduction in the maximum electricity demand by 15%, 23%and 

30% respectively for Commercial Buildings. 

 

1 to 2 credits for a reduction in the maximum electricity demand by 10% and20% 

respectively for Hotel Buildings. 

 3

1 to 2 credits for a reduction in the maximum electricity demand by 8% and 

15%respectively for Educational and Residential Buildings. 

 

Alternatively, 1 credit for a reduction in electricity maximum demand of 10%, as 

demonstratedby billing/metering data. 2 credits for a reduction of electricity 

maximum demand of 20%, asdemonstrated by billing/metering data. 

 2

Eu 3 Ventilated systems in car parks 1 credit for ventilation systems that will consume less electricity than 

thosemeeting the zero credit requirements (baseline) by 20% or more. 2 credits 

where the consumption is reduced by 25% or more. 

Buildings without carpark or 

carparkarea less than 10% CFA.

2

Eu 4 LIGHTING SYSTEM IN CAR PARKS 1 credit for using lamps and, where applicable, ballasts that will consume 

lesselectricity than those meeting the zero-credit requirements by 20% or more. 2 

credits where the consumption is reduced by 25% or more. 

Buildings without carpark or 

carpark area less than 10% 

CFA. 

2

Eu 5 RENEWABLE ENERGY SYSTEMS 1 to 5 credits where 0.5% to 2.5% or more of building energy consumption 

isobtained from renewable energy sources.

None. 5

Alternatively, 1 to 5 credits where the minimum percentage of 20% to 100%of the 

building footprint is being covered/used by PV panels respectively and/or 

otherrenewable power facility generation equivalent renewable power output. 

Eu 6 AIR-CONDITIONING UNITS 1 credit for complying with the recommended installation positions for air-

conditioning units with regard to internal spaces; complying with the minimum 

width of any external recess with regard to heat rejection; and complying withthe 

items listed in the assessment check-list. 

Buildings not using window 

and/or split-type air-

conditioners. 

1

Eu 7 ENERGY EFFICIENT APPLIANCES 1 credit when 60% of total rated power of appliances and equipment are certified 

energy efficient products. 2 credits when 80% of total rated power of appliances 

and equipment arecertified energy efficient products. 

Buildings where appliances 

are not provided by the 

developer. 

2

Eu 8 TESTING AND COMMISSIONING 1 credit for ongoing programme of commissioning of water side equipment 

ofcentral air-conditioning system. 1 credit for ongoing programme of 

commissioning of air side equipment ofcentral air-conditioning system. 

All 3 credits applicable to 

buildings with central HVAC 

services.  

2

Alternatively, 1 credit for ongoing programme of commissioning of all HVAC 

equipment. 

For residential and similar 

buildings only the last 2 

credits apply.

1

1 credit for ongoing programme of commissioning of all non-HVAC equipment.  1

Eu 9 METERING AND MONITORING 1 credit for ability to measure and monitor all major electrical loads in thebuilding. Residential buildings. 1

1 additional credit where central chiller plant is provided with adequate 

instrumentation to determine operating performance. 

1 credit for conducting Category 3 energy audit (EMSD’s guidelines on 

EnergyAudit) with evidence. 

 1 + 1B

1 BONUS credit for conducting carbon audit or GHG emission audit 

anddemonstrating that an action plan of GHG reduction is in progress. 

Eu 10 ENERGY MANAGEMENT 1 credit for an effective energy monitoring and targeting system. 1

1 credit for demonstrating an approved budget to improve the energy 

performance of the building with management plan. 

1

1 credit for maintaining a comprehensive energy management manual. 1

1 BONUS credit where separate charges are made for energy use. 1B
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Table A2: BEAM+ for new buildings

 

4 ENERGY USE (EU)    42+2B 

EU P1 MINIMUM ENERGY PERFORMANCE Demonstrate compliance with the latest edition of Building Energy Codes (BEC). None. Required

For Commercial and Hotel Buildings, 1 to 15 credits for a reduction of CO2 emissions or annual energy 

consumption by 3%, 5%, 7%, 9%, 11%, 14%, 17%,20%, 23%, 26%, 29%, 33%, 37%, 41% and 45% respectively.

 

For Educational Buildings, 1 to 15 credits for reduction of CO2 emissions or annual energy consumption by 

3%, 4%, 5%, 6%, 7%, 9%, 11%, 13%, 15%,17%, 19%, 21%, 24%, 27% and 30% respectively.

None. 15

EU 1 REDUCTION OF CO2 EMISSIONS For Residential Buildings, 1 to 15 credits for reduction of CO2 emissions or annual energy consumption by 

3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 16%, 18% and 20% respectively.

For All Building Types using Performance-based BEC method,1 to 15 credits for reduction of CO2 

emissions or annual energy consumption by 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 12%, 14%, 16%, 18% 

and 20% respectively.

 

Eu 2 PEAK ELECTRICITY DEMAND 

REDUCTION

For Commercial and Hotel Buildings,1 to 3 credits for a reduction in the

maximum electricity demand by 15%, 23% and 30% respectively.

 

For Educational and Residential Buildings,1 to 3 credits for a reduction in themaximum electricity demand 

by 8%, 12% and 15% respectively.

 3

Eu 3 EMBODIED ENERGY IN BUILDING 

STRUCTURAL ELEMENTS

1 credit for demonstrating the embodied energy in the major elements of the building structure of the 

assessed building has been studied through a Life Cycle Assessment (LCA).

None. 1

1 BONUS credit for demonstrating the major materials with low embodied energy are used in the project 

utilizing the LCA results.

1B

Eu 4 Ventilated systems in car parks 1 credit for ventilation systems that will consume less electricity than those meeting the zero credit 

requirements (baseline) by 20% or more. 2 credits where the consumption is reduced by 25% or more.

Buildings without 

carpark or carparkarea 

less than 10% CFA.

2

Eu 5 LIGHTING SYSTEM IN CAR PARKS 1 credit for using lamps and, where applicable, ballasts that will consume lesselectricity than those 

meeting the zero-credit requirements by 20% or more. 2 credits where the consumption is reduced by 

25% or more. 

Buildings without 

carpark or carpark area 

less than 10% CFA. 

2

Eu 6 RENEWABLE ENERGY SYSTEMS 1 to 5 credits where 0.5% to 2.5% or more of building energy consumption isobtained from renewable 

energy sources.

None. 5

Alternatively, 1 to 5 credits where the minimum percentage of 20% to 100%of the building footprint is 

being covered/used by PV panels respectively and/or otherrenewable power facility generation 

equivalent renewable power output. 

Eu 7 AIR-CONDITIONING UNITS 1 credit for complying with the recommended installation positions for air-conditioning units with regard 

to internal spaces; complying with the minimum width of any external recess with regard to heat 

rejection; and complying withthe items listed in the assessment check-list. 

Buildings not using 

window and/or split-

type air-conditioners. 

1

Eu 8 CLOTHES DRYING FACILITIES 1 credit for providing suitable clothes drying facilities which utilise the natural

environment for all residential units.

Buildings other than 

residential buildings.

1

Eu 9 ENERGY EFFICIENT APPLIANCES 1 credit when 60% of total rated power of appliances and equipment are certified energy efficient 

products. 2 credits when 80% of total rated power of appliances and equipment arecertified energy 

efficient products. 

Buildings where 

appliances are not 

provided by the 

developer. 

2

Eu 10 TESTING AND COMMISSIONING 1 credit for provision of appropriate specifications and cost provisions in contractdocuments detailing the 

commissioning requirements for all systems and

equipment that impact on energy use and indoor environmental quality.

1

1 credit for the appointment of a commissioning authority and provision of a detailed commissioning plan 

that embraces all specified commissioning work.

1

1 credit for ensuring full and complete commissioning of all systems, equipment

and components that impact on energy use and indoor environmental quality.

none 1

1 credit for providing fully detailed commissioning reports for all systems,equipment and components 

that impact on energy use and indoor

environmental quality.

1

1 BOUNS credit for engagement of an independent commissioning authority in the Testing and 

Commissioning process.

 1B

Eu 11 OPERATION AND MAINTENANCE 1 credit for providing afully documented operations and maintenance manual to the minimum specified. 1

1 credit for providing fully documented instructions that enable systems to

operate at a high level of energy efficiency.

None 1

1 credit for providing training for operations and maintenance staff to the

minimum specified; and demonstrating that adequate maintenance facilities are provided for operations 

and maintenance work.

1

Eu 12 METERING AND MONITORING 1 credit for installation of: metering that allows monitoring of electricity use by the main chiller plant and 

auxiliaries; instruments for monitoring building cooling load and operating parameters central chiller 

plant; metering that allows separatemonitoring of electricity use by the air side of the HVAC system; and 

metering for landlord’s electricity consumption in common space/public areas.

None 1

1 credit for demonstrating the fulfillment of at least 3 items out of the following

strategies.

 

2 credits for demonstrating the fulfillment of all of the following strategies.

Eu 13 ENERGY EFFICIENT BUILDING LAYOUT (a) Consideration of built form and building orientation to enhance energyconservation; 2

(b) Consideration of optimum spatial planning to enhance energy conservation;

(c) Consideration of building permeability provisions of building features to enhance the use of natural 

ventilation;

(d) Provision of fixed or movable horizontal/vertical external shading devices;and

(e) Provision of movable external shading devices for major atrium facadewindows or skylights.
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Table A3a: Electricity forecasts by BEAM+ segments in 2011–2020, Low demand 

Year Residential Commercial Educational Hotel Total 

2012 43386.98 101609.069 6324.52885 3579.158 154899.7 

2013 44475.57 104623.328 6460.95412 3638.081 159197.9 

2014 45563.36 107636.748 6597.32342 3696.871 163494.3 

2015 46650.46 110649.443 6733.64433 3755.546 167789.1 

2016 47736.95 113661.507 6869.92314 3814.122 172082.5 

2017 48822.91 116673.02 7006.16514 3872.61 176374.7 

2018 49908.41 119684.047 7142.37478 3931.021 180665.9 

2019 50993.5 122694.646 7278.55585 3989.365 184956.1 

2020 52078.23 125704.866 7414.71157 4047.649 189245.5 

 
 
Table A3b: Electricity forecasts by BEAM+ segments in 2011–2020, Average demand 

Year Residential Commercial Educational Hotel Total 

2012 45378.841 103691.993 6463.5091 3908.822 159443.2 

2013 46570.525 106814.059 6607.1277 3984.808 163976.5 

2014 47762.21 109936.126 6750.7463 4060.794 168509.9 

2015 48953.895 113058.193 6894.36489 4136.78 173043.2 

2016 50145.58 116180.26 7037.98349 4212.765 177576.6 

2017 51337.264 119302.327 7181.60209 4288.751 182109.9 

2018 52528.949 122424.394 7325.22068 4364.737 186643.3 

2019 53720.634 125546.46 7468.83928 4440.722 191176.7 

2020 54912.319 128668.527 7612.45788 4516.708 195710 

 

Table A3c: Electricity forecasts by BEAM+ segments in 2011–2020, High demand 

Year Residential Commercial Educational Hotel Total 

2012 47370.7 105774.916 6602.48935 4238.487 163986.6 

2013 48665.48 109004.791 6753.30127 4331.536 168755.1 

2014 49961.06 112235.504 6904.16917 4424.717 173525.4 

2015 51257.33 115466.943 7055.08546 4518.013 178297.4 

2016 52554.21 118699.012 7206.04384 4611.409 183070.7 

2017 53851.62 121931.634 7357.03904 4704.892 187845.2 

2018 55149.49 125164.74 7508.06658 4798.452 192620.7 

2019 56447.77 128398.274 7659.12271 4892.079 197397.2 

2020 57746.41 131632.189 7810.20418 4985.767 202174.6 
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Figure A1: CO2 eq emission factors of different electricity generation technologies. (Source: IPCC) 

 

 

 

 


