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MODEL ASSUMPTIONS AND DEFINITIONS 

This model has been generated to explore the financial costs of the ‘additional’ energy efficient (“Green”) and 

renewable energy (“NZC”) elements required by the proposed NZC policy and bylaw. The full model is available to 

download here. 

The model calculates discounted, financed capital (building construction and rooftop PV) and operational 

(electricity) costs of a standard building vs. a green building (energy efficiency only) vs. a net zero carbon building 

(energy efficiency and rooftop PV). A ‘standard building’ assumes that all current building codes, including the SANS 

10400-XA version 1, are adhered to. 

The model is fairly complex and necessarily based on a number of assumptions. These are based on best information 

available and are all open to scrutiny within the model. The model is set up to be able to change input data, should 

this be necessary. Even during the development of this model one of the most critical input assumptions, the GBCSA 

published “green premium”, changed from 8% to 3,8%. Key assumptions in the model include: 

 The ‘green premium’. This refers to the additional cost, or premium, of building a more efficient building 

(excluding any rooftop PV) to an efficiency standard higher than that required by the current NBR efficiency 

standards (SANS 10400-XA). The model assumes a 3.8% ‘green premium’ based on the latest GBCSA 2019 

published figures.  

 Efficiency gains. Representing the proportion of electricity savings when comparing a green building with 

a reference building (so savings above and beyond those achieved through SANS 10400 XA requirements). 

This is set at 30% (figure provided as plausible, based on GBCSA experience). 

 Electricity tariffs. The model is worked for eThekwini and based on eThekwini electricity import and export 

tariffs. The model can be run for all Cities. A sensitivity test indicates that the outcomes should be fairly 

similar (low to medium sensitivity). 

 Electricity tariff increase. This is set at 6.8% based on increase in eThekwini from 2017/18 – 2018/19.  

 Electricity demand charges. A building’s demand charges may drop through greater efficiency and 

renewable energy deployment, however this has not been modelled. Conversely, steeper ramp up curves 

and higher cost to the City and/or Eskom to provide back-up power may raise charges. 

 Demand met by PV. The portion of the buildings’ electricity demand that is met through the net production 

of rooftop PV is assumed to be 100%.  

 PV electricity portion exported. The proportion of electricity that is generated from the PV system that is 

exported vs being used on site. This is assumed to be 50% for residential sector, 20% for commercial 

buildings (i.e. 80% is used on site) and 40% for schools (i.e. 60% used on site).  

 PV capital cost. Installation costs (includes: panels, inverter, labour; excludes VAT and batteries). These are 

set at:  

o Residential and small business: R22 000/kwp 

o Medium business: R18 000/kwp 

o Large business: R15 000/kwp 

 Finance rate and period. The rate at which rooftop PV and building construction costs are financed. This is 

set at 12%. The period over which the financed capital costs are repaid is set at 20 years. 

 Discount rate. Value of future sums of money (money available today is worth more than the same, real 

amount used in future). Private business usually has higher discount rates (8%), while government is lower 

(5%). The model assumes an 8% discount rate. 

MODEL OUTCOMES AND SENSITIVITIES 

1. In the majority of cases, the ‘green building’ premium, and even the additional ‘NZC’ costs (i.e. PV 

installation), results in building costs that are lower than a conventional, or standard building. Note a 

https://drive.google.com/open?id=1R_srIKI8X4QFHyddu-eCxVW99Kf5aiY_
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standard building in the model INCLUDES the current level of legally required energy efficiency – SANS XA 

10400 Version1. THIS MEANS THAT THERE IS A STRONG FINANCIAL CASE FOR THESE POLICY REQUIREMENTS.  

2. The cost impacts are shown to differ per City depending on the SANS limits per climate zone as the 

efficiency savings is measured off the m2 value.  However this is minimal. 

3. The exception to the lower cost outcome is the larger, ‘exclusive’ residential buildings where efficiency 

gains do not outweigh the associated ‘green building’ premium.  

4. The additional costs of installing PV pushes additional residential sectors into a cost burden outcome.  

Table 1: NZC (green premium for EE plus PV installation) building vs Standard building 

 

Blue = lower cost to base case; Red = higher cost against base case. 

5. Factors that would improve the financial case for the NZC new building policy requirements include: rapidly 

increasing electricity costs and declining PV costs. 

6. Dropping the finance rate improves the financial case, with green / NZC buildings being cheaper than 

standard buildings from year 1 in almost all cases. Exceptions: Luxury and exclusive residential housing and 

low income housing. With a lower financing rate (8% rather than 12%) RDP and low-cost housing with solar 

PV are (NZC buildings) are cheaper than conventional after 3 and 6 years respectively. 

Cost difference from standard spec (ZAR/m2) Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15

Energy efficiency only

RDP house -20 -40 -61 -82 -103 -125 -147 -169 -192 -214 -237 -259 -282 -305 -328

Low cost house -6 -13 -21 -31 -42 -54 -67 -81 -96 -111 -127 -143 -160 -178 -196

Dwelling house - Standard -32 -65 -100 -136 -173 -212 -251 -291 -332 -374 -416 -458 -501 -544 -588

Dwelling house - Middle Class -25 -52 -81 -112 -145 -179 -214 -250 -287 -326 -365 -404 -445 -486 -527

Dwelling house - Luxury -9 -21 -36 -54 -74 -97 -122 -149 -178 -208 -239 -272 -306 -341 -376

Dwelling house - Exclusive 23 40 52 59 62 60 55 47 35 21 4 -15 -37 -60 -85

Simple low rise apartment block -30 -63 -98 -136 -175 -217 -260 -305 -351 -398 -447 -496 -546 -597 -648

Townhouse duplex -28 -60 -94 -130 -169 -209 -252 -296 -341 -387 -435 -483 -533 -583 -634

Low Rise office park development -43 -88 -136 -186 -238 -291 -346 -402 -460 -518 -577 -637 -698 -759 -820

High Rise tower block -22 -49 -80 -115 -153 -194 -237 -284 -332 -383 -435 -489 -545 -601 -659

Local Convenience stores (<5000m2) -26 -55 -87 -121 -158 -196 -236 -277 -320 -365 -410 -456 -504 -552 -600

Neighbourhood centres (5000-12000m2) -86 -175 -266 -359 -453 -549 -646 -744 -843 -942 -1,042 -1,143 -1,244 -1,345 -1,447

Community Centres (12000-25000m2) -81 -164 -250 -339 -429 -521 -614 -709 -805 -902 -999 -1,098 -1,196 -1,295 -1,395

Minor Regional Centres (25000-50000m2) -77 -157 -240 -326 -413 -503 -594 -687 -781 -876 -972 -1,069 -1,166 -1,264 -1,362

Regional Centres (50000-100000m2) -61 -125 -192 -262 -335 -409 -486 -564 -644 -725 -808 -891 -975 -1,060 -1,146

Super Regional Centres >100000m2) -53 -109 -169 -233 -299 -369 -440 -514 -589 -666 -745 -825 -906 -988 -1,070

Primary school -191 -382 -573 -764 -955 -1,146 -1,336 -1,525 -1,713 -1,901 -2,088 -2,274 -2,459 -2,642 -2,825

Secondary school -187 -375 -563 -752 -940 -1,128 -1,316 -1,503 -1,689 -1,875 -2,061 -2,245 -2,428 -2,610 -2,792

Energy efficient & rooftop PV

RDP house 40 72 95 111 119 122 118 110 96 78 56 30 1 -31 -66

Low cost house 55 99 135 161 181 193 198 198 192 181 166 146 123 96 66

Dwelling house - Standard 23 32 31 19 -3 -34 -73 -119 -172 -232 -296 -366 -440 -518 -600

Dwelling house - Middle Class 29 45 49 42 25 -1 -36 -78 -128 -184 -245 -312 -384 -460 -539

Dwelling house - Luxury 45 77 95 100 95 80 56 23 -18 -66 -120 -180 -245 -315 -389

Dwelling house - Exclusive 77 137 182 213 231 238 233 218 195 163 123 77 25 -34 -97

Simple low rise apartment block 5 -3 -23 -55 -98 -150 -210 -278 -354 -436 -523 -616 -714 -816 -922

Townhouse duplex 7 0 -19 -50 -91 -142 -202 -269 -344 -425 -512 -604 -701 -803 -908

Low Rise office park development -76 -163 -262 -370 -487 -613 -745 -884 -1,029 -1,180 -1,335 -1,494 -1,657 -1,823 -1,992

High Rise tower block -72 -157 -254 -363 -482 -610 -747 -891 -1,042 -1,199 -1,361 -1,528 -1,699 -1,875 -2,053

Local Convenience stores (<5000m2) -25 -63 -113 -173 -244 -323 -411 -505 -607 -714 -827 -945 -1,067 -1,193 -1,323

Neighbourhood centres (5000-12000m2) -137 -290 -458 -641 -835 -1,041 -1,257 -1,482 -1,715 -1,956 -2,203 -2,455 -2,713 -2,975 -3,240

Community Centres (12000-25000m2) -131 -279 -443 -621 -811 -1,013 -1,226 -1,447 -1,678 -1,915 -2,159 -2,410 -2,665 -2,925 -3,189

Minor Regional Centres (25000-50000m2) -127 -272 -433 -608 -796 -995 -1,206 -1,425 -1,654 -1,889 -2,132 -2,381 -2,635 -2,893 -3,156

Regional Centres (50000-100000m2) -85 -188 -308 -442 -590 -750 -922 -1,103 -1,294 -1,492 -1,698 -1,910 -2,129 -2,352 -2,580

Super Regional Centres >100000m2) -116 -248 -394 -554 -725 -906 -1,097 -1,297 -1,504 -1,718 -1,938 -2,164 -2,395 -2,629 -2,868

Primary school -123 -276 -457 -663 -893 -1,143 -1,413 -1,699 -2,001 -2,317 -2,646 -2,985 -3,335 -3,693 -4,060

Secondary school -119 -269 -447 -650 -877 -1,125 -1,393 -1,677 -1,977 -2,291 -2,618 -2,956 -3,305 -3,662 -4,027
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7. Current pricing structures ensure that the energy export rate is always lower than the import rate, hence 

higher ‘on site’ consumption would always improve the PV investment. 

8. Decreasing the length of the finance period decreases the financial case for green / NZC buildings, but - 

aside from small retail stores - commercial / institutional buildings can have reasonable payback (<5 years) 

at a 12% finance rate over 10 years, if rooftop PV is included.  

Table 2. Testing the financing rate of 8% over 20 years against the base case of 12% over 20 years. 

 

Blue = lower cost to base case; Red = higher cost against base case. 

 

TESTING THE FINANCIAL CASE 

The commercial sector: With a 3.8% green building premium, the financial case in the non-residential sector is 

strong, in particular when rooftop PV is added.  

The residential sector: the results in this sector are slightly more compled.   

 

  

Cost difference from standard spec (ZAR/m2) Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15

Energy efficiency only

RDP house -23 -45 -68 -92 -115 -139 -162 -186 -210 -234 -257 -281 -305 -329 -352

Low cost house -12 -24 -38 -53 -68 -84 -101 -119 -137 -155 -174 -193 -212 -232 -252

Dwelling house - Standard -39 -80 -121 -163 -206 -250 -294 -339 -384 -429 -475 -521 -567 -613 -659

Dwelling house - Middle Class -34 -70 -107 -145 -185 -225 -266 -307 -350 -393 -436 -480 -524 -568 -612

Dwelling house - Luxury -22 -46 -73 -101 -131 -163 -196 -231 -266 -303 -341 -379 -418 -458 -498

Dwelling house - Exclusive 2 0 -6 -15 -28 -43 -61 -82 -104 -129 -155 -184 -213 -244 -276

Simple low rise apartment block -42 -86 -131 -178 -227 -277 -327 -379 -432 -485 -539 -593 -648 -703 -758

Townhouse duplex -41 -84 -128 -174 -222 -271 -321 -372 -424 -476 -530 -583 -638 -692 -747

Low Rise office park development -54 -111 -168 -227 -288 -349 -411 -474 -538 -602 -666 -731 -796 -862 -927

High Rise tower block -40 -84 -130 -179 -230 -283 -339 -395 -454 -513 -574 -636 -698 -762 -826

Local Convenience stores (<5000m2) -38 -79 -121 -165 -210 -257 -304 -353 -403 -453 -504 -556 -608 -660 -713

Neighbourhood centres (5000-12000m2) -99 -200 -301 -404 -508 -612 -718 -823 -929 -1,035 -1,141 -1,247 -1,353 -1,459 -1,565

Community Centres (12000-25000m2) -95 -191 -290 -389 -490 -591 -694 -797 -900 -1,004 -1,108 -1,212 -1,317 -1,421 -1,525

Minor Regional Centres (25000-50000m2) -92 -186 -282 -379 -478 -578 -678 -780 -882 -984 -1,087 -1,190 -1,294 -1,397 -1,500

Regional Centres (50000-100000m2) -76 -155 -235 -318 -402 -487 -573 -661 -749 -838 -928 -1,018 -1,108 -1,199 -1,290

Super Regional Centres >100000m2) -70 -143 -218 -296 -375 -456 -539 -622 -707 -793 -880 -967 -1,055 -1,144 -1,232

Primary school -200 -399 -598 -796 -994 -1,190 -1,386 -1,580 -1,773 -1,966 -2,156 -2,346 -2,534 -2,721 -2,907

Secondary school -197 -394 -591 -787 -982 -1,177 -1,370 -1,563 -1,755 -1,946 -2,136 -2,324 -2,511 -2,697 -2,882

Energy efficient & rooftop PV

RDP house 8 10 5 -5 -20 -39 -63 -91 -122 -156 -193 -232 -274 -318 -364

Low cost house 19 30 35 34 27 15 -2 -23 -48 -77 -109 -144 -182 -222 -264

Dwelling house - Standard -25 -58 -100 -150 -206 -269 -338 -412 -490 -573 -659 -749 -842 -938 -1,036

Dwelling house - Middle Class -19 -48 -86 -132 -185 -244 -310 -380 -456 -536 -620 -708 -799 -893 -989

Dwelling house - Luxury -7 -25 -52 -88 -131 -182 -240 -304 -373 -447 -525 -607 -693 -783 -875

Dwelling house - Exclusive 17 22 15 -2 -28 -63 -105 -155 -211 -273 -340 -412 -488 -569 -653

Simple low rise apartment block -46 -102 -166 -239 -319 -406 -499 -597 -700 -808 -919 -1,034 -1,152 -1,273 -1,397

Townhouse duplex -45 -99 -163 -235 -314 -400 -492 -590 -692 -799 -910 -1,025 -1,143 -1,263 -1,386

Low Rise office park development -124 -257 -397 -543 -696 -854 -1,018 -1,185 -1,356 -1,531 -1,708 -1,888 -2,070 -2,254 -2,439

High Rise tower block -126 -262 -406 -558 -717 -882 -1,053 -1,229 -1,409 -1,593 -1,781 -1,971 -2,164 -2,360 -2,557

Local Convenience stores (<5000m2) -75 -160 -253 -353 -460 -574 -693 -817 -946 -1,078 -1,214 -1,354 -1,496 -1,640 -1,787

Neighbourhood centres (5000-12000m2) -206 -423 -651 -888 -1,134 -1,387 -1,646 -1,912 -2,182 -2,457 -2,736 -3,018 -3,304 -3,591 -3,880

Community Centres (12000-25000m2) -202 -415 -639 -873 -1,115 -1,365 -1,622 -1,885 -2,153 -2,426 -2,703 -2,984 -3,267 -3,553 -3,841

Minor Regional Centres (25000-50000m2) -199 -410 -632 -863 -1,104 -1,352 -1,607 -1,868 -2,135 -2,407 -2,682 -2,962 -3,244 -3,529 -3,816

Regional Centres (50000-100000m2) -157 -327 -508 -700 -901 -1,110 -1,327 -1,550 -1,779 -2,014 -2,253 -2,497 -2,743 -2,993 -3,245

Super Regional Centres >100000m2) -181 -373 -574 -785 -1,003 -1,228 -1,460 -1,697 -1,939 -2,186 -2,436 -2,690 -2,946 -3,204 -3,464

Primary school -244 -510 -795 -1,098 -1,416 -1,750 -2,096 -2,453 -2,821 -3,198 -3,582 -3,974 -4,372 -4,775 -5,183

Secondary school -241 -504 -787 -1,088 -1,405 -1,736 -2,080 -2,436 -2,803 -3,178 -3,562 -3,952 -4,349 -4,751 -5,158
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 At a 3.8% green premium, there is a strong financial case for green buildings. 

 Exception: Highest end of the market (exclusive house), because green building premiums add a higher burden 

to the expensive housing, because it assumes a percentage cost increase off a higher cost base. 

 Green building premiums could be lowered through simplifying compliance procedure and requirements, e.g. 

compliance check-list (deemed to satisfy) rather than modelling (rational design). 

 New data indicates that the premiums are decreasing (previously 8.4%; recently 3.8%). 

 PV adds a cost burden, in particular to the opposite ends of the housing market (low-cost and high-cost houses). 

 Decreasing the finance rate to 10% decreases the cost burden on the middle-income market, while the finance 

rate needs to drop to 8% to decrease the cost burden to an acceptable level in the low-income market. 

 

Innovative models should be considered that will: 

 Reduce the upfront capital costs. The PACE model being developed by the City of Cape Town offers a 

potential solution. In this model the City raises the capital through a third party and recoups the costs via 

the rates bill, giving customers access to cheaper capital. 

 Reduce the lending rate. Cities may be able to make a case for climate financing to reduce the lending rate 

of banks. 

 

Model constraints for discussion: 

 No BAU for residential and small retail/office (extrapolated SANS v2 back to v1)/could use EDGE tool 

 Tariff type shifts – hugely complex 

 Government delivered housing – totally different funding model (not financed model) 

 Developer/owner/occupier – separation of all the costs 

 Assumption re rooftop PV limited: can’t supply large commercial, high-rise, so in reality a range of solutions 

for this that may have different cost implications. 

 

 

 

 

Building type Premium Finance rate

Green 3.8% 12% 1 1 1 1 1 11 1 1

NZC 3.8% 12% 13 16 5 6 9 13 2 2

NZC 3.8% 10% 8 12 1 2 5 9 1 1

NZC 3.8% 8% 4 7 1 1 1 4 1 1

Green 3.8% 12% 1 1 1 1 1 11 1 1

Green 5.0% 12% 1 4 1 1 5 20 1 1

Finance rates

Green premium

Year when building is cheaper than 

standard Townhouse 

duplux

Apartment 

block

House - 
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House - 
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