
Pathways for Essential Action in the NSW Energy Sector 

Thomas Jeffrey1, Anna Bruce1,2, Rob Passey1,2  

1School of Photovoltaic and Renewable Energy Engineering, UNSW, Sydney, Australia 
2Centre for Energy and Environmental Markets, UNSW, Sydney, Australia 

Introduction 

As of 2019, the National Renewable Energy Target (RET) has resulted in 33,000 GWh of renewable 
generation through the LRET and continues to operate (Clean Energy Council , 2020). However, as the 
LRET has now been met, it will not drive further uptake of large-scale renewables. The SRES continues 
to financially support investment in distributed rooftop solar and solar water heaters, with the level of 
support decreasing each year. Both the Australian Capital Territory (ACT) and Victoria have successfully 
implemented state-based RETs with legislated targets. The Victorian Renewable Energy Target (VRET) 
is for 40% of electricity to come from renewables by 2025 and aims to achieve significant growth in the 
energy sector and modernisation of the grid (Victoria State Government, 2018). The ACT has contracted 
640 MW of renewable capacity to achieve their target of 100% renewable energy by 2020 (ACT 
Government, 2016). Additionally, Queensland has an aspirational target of 50% renewable generation 
by 2030 (Queensland Government, 2017). However, no such target has yet been set for NSW. 

This paper explores the possible impacts that a NSW RET (NRET) could have on electricity generation 
from different sources and the associated costs, and compares this to the business as usual (BAU) case 
(that is, no target for NSW to 2050).  

Method 

Modelling was undertaken using OpenCEM, and open-source modelling tool developed by ITP 
Renewables. All data inputs are based on the 2018 AEMO ISP. The NRET modelled here is based on 
the following targets for percentage of generation from renewable sources: 

Table I. Renewable Energy Targets for NRET 

Year 2025 2030 2035 2040 2045 2050 

NRET Target 30% 50% 63% 75% 88% 98% 

Results 

Figures I and II outline the capacity (GW) and generation (TWh) for each of these scenarios. 

Figure I. NSW Capacity and Generation (BAU) 



 

 

Figure II. NSW Capacity and Generation (NRET)  

There is a significant reduction in generation in NSW under the BAU case. Beyond 2030, electricity 
generation significantly decreases after a drastic reduction in coal generation capacity (due to the 
aging coal fleet retiring during this period). This is because OpenCEM solves for the least-cost path to 
meet demand, and with other states in the NEM achieving their respective renewable energy targets, 
NSW increases imports of electricity. Thus, NSW becomes heavily reliant on other states‘ generation 
and interconnectors to meet demand. 

For the NRET case, solar energy dominates generation from 2035 onwards. There is also much more 
pumped hydro. Concentrated Solar Thermal (CST) begins generating at 2050 and generates a similar 
amount of electricity to wind. Biomass makes a consistent but relatively small contribution throughout 
all years modelled. There is also a significant drop in coal generation between 2030 and 2035. 
However, because of the abundance of renewable energy, this does not result in increeased imports.  

Table I compares the total and build costs for each of these scenarios. Note that the repayment cost is 
included in the total cost but the values shown are for each year only; they don’t include a summation 
of costs between years modelled. Rather, these costs are included only in the repayment cost for that 
year.   

Table II. Comparison of Build and Total Cost for NSW for NRET and BAU Scenarios 
(million AUD) 

Year  2025 2030 2035 2040 2045 2050 

Total Cost for BAU  $     4,200   $     4,000   $     4,100   $     4,200   $     5,200   $     6,000   

Total Cost for NRET  $     5,000   $     5,000   $     4,200   $     4,500   $     5,000   $     6,000  

Build Cost for BAU  $        100   $          20   $        900   $        300   $        800   $        400  

Build Cost for NRET  $        600   $        500   $        700   $        500   $        800   $        500  

 

Although the cost of the NRET is higher than the BAU, the difference between the total costs for each 
scenario decreases with time and is ultimately the same in 2050. This indicates that implementing an 
NRET will be more costly in early years (before 2035) but beyond this, the total cost is set to increase 
regardless of the path chosen. 

The higher cost of the NRET is largely due to the higher build cost as shown in Table II. Construction 
of renewable energy plants will bring money into the NSW economy as well as employment, especially 
in regional areas. A consistent build cost indicates a stable level of job creation and security which will 
have a positive flow on effect for the NSW economy. Under the NRET, there is some variability in build 



 
costs for each year modelled but it remains relatively high and consistent. However, under BAU, build 
costs are highly volatile. 

To further illustrate the financial impacts of an NRET, Figures III and IV show the SRMC duration 
curves. Note that SRMC for this paper is defined as the cost to increase generation by 1 MWh. 

 

Figure III. NSW SRMC Duration Curve for Each Year (BAU)   

 
Figure IV. NSW SRMC Duration Curve for Each Year (NRET)  

The biggest difference occurs in 2050, when the NRET SRMC is significantly higher. This is due to the 
98% renewable energy penetration required for this year.  
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Conclusion  

Although the total cost and SRMC may be higher under an NRET, there are regional employment and 
investment benefits associated with such a policy, as well as emission reductions. Without an NRET, or 
an equivalent policy, NSW also imports a significant proportion of electricity from Queensland and 
Victoria, increasing risk of disruption due to interconnector failure. 
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