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5.3.2	Sensitivity to tariff rates

The PV and wind tariff rates produce the income for these systems. Since these rates are 
fixed by the provincial government, testing the sensitivity to them is not entirely relevant 
to the individual or entity already in the SOP. Results of the sensitivity study are still, 
however, meaningful since they provide a description of the economic returns if the rates 
are changed—a likely event at the time of this writing.

Figures 5.5 to 5.7 illustrate the effect a change in the SOP tariff rate would have on the 
IRR for PV or wind projects. The figure shows that thresholds for positive returns are 
a tariff rate of about $0.3/kWh for wind and $0.6/kWh for PV (compared to $0.11/kWh 
and $0.42/kWh for the reference case). Important to note is that a small change in the 
SOP rate can have a large impact on the IRR of wind projects, while a similar change (in 
absolute terms) for the PV rate will have less of an effect. This difference is due to the 
nonlinearity of the time value of money in the IRR calculation.

5.3.3	Capital grants
As was shown in the reference case, the non-homeowner SWH and SAH cases are made 
profitable by the available provincial and federal grants. Thus, an assessment of the 
impact of grants on the 20 reference case scenarios is presented in Figures 5.8 to 5.10 for 
the different audience types. In these figures, the reference case is illustrated with a black 
diamond. These graphs are useful for understanding what returns can be expected if 
grant funding of a given amount becomes available.

A similar pattern to the other sensitivity analyses is shown by this examination. For 
example, a drastic change in grant amounts is required to achieve an increase in IRR 
for PV compared to wind. Also, it is shown how the grant is somewhat unnecessary for 

Figure 5.4: GSHP IRR sensitivity to electricity prices
The three electricity price cases are those presented in Chapter 5 from the OPA IPSP (OPA, 2007).
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Figure 5.5: Effect of tariff rates on PV and wind homeowner IRRs 

Figure 5.6: Effect of tariff rates on PV and wind small business IRRs
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GSHP scenarios, as these already have a decent IRR. Finally, the impact of the grants on 
the SAH and SWH cases is illustrated and it is shown how a relatively small grant for 
the homeowners in these cases could produce a better IRR, similar to those seen for the 
commercial, institutional and small business audience types.

Figure 5.7: Effect of tariff rates on PV and wind commercial IRRs

Figure 5.8: Effects of capital grants on homeowner IRRs
The reference case is indicated by a , except for the audience technology pairs with a negative 
cumulative cash flow.
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Figure 5.9: Effects of capital grants on commercial/institutional IRRs
The reference case is indicated by a , except for the audience technology pairs with a negative 
cumulative cash flow.

Figure 5.10: Effects of capital grants on small business IRRs
The reference case is indicated by a , except for the audience technology pairs with a negative 
cumulative cash flow.
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5.3.4	 System costs

To test the sensitivity to system cost, the means and standard deviations described in 
Chapter 2 are used to randomly generate a set of log normally-distributed costs and the 
resulting IRRs. As the standard deviations used were all in the area of 40 per cent of 
the reference costs, the resulting variation of IRRs is wide for most cases. Also, in the 
scenarios when the reference case IRR is low, many and sometimes all of the randomly 
generated costs produce a negative IRR. The results of this sensitivity study are presented 
for homeowners in Figure 5.11, for commercial and institutional bodies in Figure 
5.12, and for small business in Figure 5.13. Each point in these graphs represents the 
percentage of time the given return could be expected based on system cost variation. 
The area under the graph represents the percentage of time a positive return could be 
expected based on system cost variation.

Figure 5.11: Homeowner sensitivity to installed system cost

Bulk purchase plans

In section 3.2.1, the savings from neighbourhood-organized bulk purchases of PV 
systems were described. The price under a bulk purchase was approximately $9.50/W, 
while the reference case price was $11/W. The effect of these savings proves negligible as 
the IRR remains negative for the homeowner case under these reduced prices.
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Figure 5.12: Commercial/institutional – Sensitivity to installed system cost

Figure 5.13: Small business – Sensitivity to installed system cost
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5.3.5	 System output

To test sensitivity to system output, e.g., performance, a similar method to that used 
for the cost sensitivity study is employed. In this case, randomly generated output 
values are generated with a normal distribution whose mean is that of the reference 
case and whose standard deviation varies with technology type. The standard deviation 
is 3.85 per cent for PV and SWH, 4.93 per cent for SAH, and 3.00 per cent for wind 
and GSHP. These standard deviations are based on estimated model accuracy from 
RETScreen documentation (NRCan, 2006a). Figure 5.14 shows the result of the study 
for homeowners, Figure 5.15 for commercial and institutional bodies and Figure 5.16 
for small businesses. The output value varies with respect to technology and is indicated 
on the horizontal axis label of each graph. For homeowners, only GSHP offers positive 
returns over the whole range of performance variation, but for commercial/institutional, 
all five technologies offer positive returns.

Figure 5.14: Homeowner sensitivity to output
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Figure 5.15: Commercial/institutional sensitivity to output

Figure 5.16: Small business sensitivity to output
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5.3.6	 Salvage value

As a final test of sensitivity, salvage value is examined. Figure 5.17 shows the result of 
this test for the homeowner PV case. The figure shows that if the salvage value were 
to increase to nearly 30 per cent of the total installed cost, or roughly eight times the 
annual revenue, a positive return would result. This could occur if the lifetime of the 
project is about 30 years, as opposed to 20, or if there is an added real estate or marketing 
value (for the other audience types) resulting from the installation of the PV system. 
Similar impacts to the IRR could be expected for all the audience technology pairs. 
Thus, the impact of a non-zero salvage value should be considered in feasibility studies 
for specific projects.

Figure 5.17: Homeowner sensitivity to salvage value

5.4	 Investor case

To establish the business case for investors, an uncertainty analysis is completed that 
allows for the quantification of risk. The investor case also includes an analysis of the 
impact of carbon trading, as this could be a useful means of increasing the profitability 
of investing in alternative energy projects once Canada’s cap and trade system is started.

5.4.1	 Carbon offset trading

Under proposed federal regulations, a carbon offset trading program may be available 
in the next year. Thus, using the preliminary information from the government on 
carbon prices and the structure of the offset market, the effects of trading carbon offsets 
can be tested. The primary elements of the test include trading fees, price projection of 



41 The Business Case for Alternative 
Energy Technologies in Ontario

carbon and the calculation of the tradable offset value. For this study, the trading fees 
are ignored as these values are not yet available. A carbon price projection is shown in 
Figure 5.18 and is derived from data provided by Environment Canada (2008b). The 
offset value is awarded by multiplying the annual GHG emission reductions of the 
project by eight years.

Figure 5.18: Carbon price projection
Adapted from Environment Canada (2008b)

Figure 5.19: Effect of carbon offsetting on IRR

The above data are used in the test to determine the best year to sell the offsets from 
a given project. This revenue is incorporated into the project cash flows, and then the 
IRR is recalculated. The test was performed against each technology audience pair. The 
results of this test are shown in Figure 5.19. Essentially, about a one per cent increase in 
IRR is realized with the inclusion of offset trading. 
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5.4.2	Risk and uncertainty analysis

The risk analysis consists of a Monte Carlo analysis involving the randomization of 
system cost, system output, and natural gas and electricity prices for these technologies 
whose business case is directly impacted by such commodities. The results are presented 
for all homeowners, commercial and institutional buildings, and small businesses in 
Figure 5.20, Figure 5.21 and Figure 5.22 respectively. Here, the commodity prices are 
generated using a random walk procedure.

Figure 5.20: Homeowner uncertainty analysis results
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Figure 5.21: Commercial/institutional uncertainty analysis results

Figure 5.22: Small business uncertainty analysis results
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5.4.3	Outcomes

Using the distributions resulting from the uncertainty analysis, coefficients of variation 
can be calculated (Table 5.2), plotted against average IRR (Figure 5.23) and compared to 
other common investments (Figure 5.24). Only those investments that show a probability 
of positive return around 100 per cent are included in the calculation, as the calculation 
breaks down when a large proportion of the returns is negative. For these cases the 
coefficient of variation would be much higher than those calculated for the 100 per cent 
positive return cases. This comparison shows that the investments considered here are 
less risky than the more common investments and investments in Energy Star buildings. 
The alternative energy investments also offer larger returns in many cases. This indicates 
that there is a business case for investors to establish co-ops or similarly structured 
distributed means of installing alternative energy technologies.

Table 5.2: Coefficient of variation of investment pairs

Homeowner Commercial/institutional Small business

PV -- -- --

SAH -- 0.21 0.22

SWH -- 0.63 0.26

Wind -- 0.13 --

GSHP -- 0.11 0.09

Figure 5.23: IRR vs risk for alternative energy investments
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5.5	 Conclusions

This chapter has presented the primary findings resulting from the analysis of the data 
presented in the preceding chapters. Overall, there is a wide variation in economic 
viability of the different audience technology pairs. The GSHP systems offer the best 
returns and pay-back periods for all audience types, while solar thermal technologies 
offer the next best returns and pay-back periods for non-homeowner audience types due 
to the available grants. These options also seem likely to provide positive returns in the 
face of several future natural gas price scenarios. The alternative energy investments 
perform better than the other common investment opportunities explored here. There 
are, however, instances where investment in the alternative energy sources considered do 
not make sense in the context of this baseline study, such as with PV, wind in the non-
commercial and institutional cases, and homeowner SAH and SWH cases.

With the completion of this baseline, further studies could attempt to quantify and 
incorporate the other important factors relevant to these investment possibilities. These 
factors include: the marketing value from the use of alternative energy, the possible 
change in real estate value from incorporating alternative energy, and the impact of 
different financing techniques. Finally, aspects of this analysis have shown how changes 
to government policies, such as with grants and tariff rates, could impact the viability 
of these projects. Although this report is not intended as a policy analysis, these results 
could be useful for such work. This fact is especially relevant when issues of full life 
cycle costing , as performed here for alternative energies, are considered in planning for 
centralized grid electricity production.

Figure 5.24: Return vs risk for common investments
Adapted from Romm (1999)
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