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[bookmark: _Toc172554384]The electricity risk management market and risk management products

[bookmark: _Toc172554385]Why does the electricity industry need risk management products?

[bookmark: _Toc172554386]Electricity spot prices are very volatile

In New Zealand, the majority of electricity generated must be sold in the wholesale spot market.[footnoteRef:1] It can’t be sold directly (ie, bilaterally) to electricity retailers or consumers. This is why the New Zealand wholesale market is often referred to as a gross pool. Retailers then purchase the electricity they need to supply their consumers from this gross pool.  [1:  The exception is generation that is less than XMW. ] 


Prices in the spot market for electricity are set every half-hour, based on supply and demand during that half hour. Spot price volatility therefore provides price signals to the market reflecting supply and demand needs. These price signals are important for efficient dispatch of generation to meet demand, and in the longer-term to provide signals for investment in new generation. 

However, the volatility inherent in the spot price presents a risk to market participants. The sellers (generators) of electricity can be exposed to low prices while the buyers (retailers and other large customers) can be exposed to high prices. 

[bookmark: _Toc172554387]Retailers manage spot price risk for consumers

Retailers purchase electricity on this volatile spot market and sell electricity at (usually) a fixed price. Their job is to manage the risk that this entails, so that the consumer doesn’t have to. Non-integrated retailers need to manage their costs of supplying electricity to consumers, which is why they need to hedge their risk (ie, protect against financial loss). 	Comment by Julia Hall: Note: Have not gone into detail about why generators and gentailers need to manage their risk, could add if others think its needed

Retailers have both price and volume risk. Price risk is the risk of facing high prices for purchasing electricity (price volatility and uncertainty) – potentially much higher than what they sell it for. Volume risk is the risk that the volume sold to their customers (traditionally on fixed price variable volume (FPVV) contracts) is higher than forecast (unpredictability in forecast load). This includes short-term uncertainty by a given customer base (eg weather related demand changes, social changes like school holidays), and changes in the size of the customer base in the mid to long term (caused by churn in customer numbers due to internal or external factors, such as customers responding to price and non-price competition between retailers, to alternative forms of energy such as gas and solar power, and to incentives for demand response). Retailers are uncertain about how much electricity their customers will consume at any hour of the day until their customers actually turn switches on. Retailers aim to maximise profitability within risk limits.  

Regardless of how retailers hedge their expected load, they will inevitably be short or long given demand stochasticity. Any corresponding adjustment on the spot market will be made at volatile half-hourly prices. This asymmetry of price patterns combined with demand variability can generate very high losses for retailers who are not efficiently hedged.[footnoteRef:2] [2:  https://eprints.lse.ac.uk/82976/1/Porcher_Hedging%20strategies_2017.pdf] 


[bookmark: _Toc172554388]Risk management can be thought of as a form of insurance

Risk management is an integral part of all businesses. Companies maximise profits within constraints, and risks are one group of constraints. However, due to the non-storable nature of electricity, electricity retailers are exposed to joint volume and price risk (in other commodity markets, retailers generally rely on storage to manage demand/volume uncertainty).

Risks can be dealt with in three ways:

Tolerated and kept

Transferred wholly or partly to another party

Terminating or constraining the activity giving rise to the risk.

The first option above in the context of the electricity market would be selling or purchasing on the spot market, and tolerating all price and volume volatility that arises. That is, not using any risk management products to reduce the price and volume volatility. In this case, the retailer would need a sufficient balance sheet to see out the periods when they make a loss.

The second option above normally means an extra cost – this is why risk management can be thought of as a form of insurance. The party transferring the risk pays a “risk premium” to offload that risk. To buy a perfect risk management product that eliminated all risks would mean the “insurance premium” would be too high. The challenge is therefore to find an acceptable level of risk at acceptable costs.[footnoteRef:3] [3:  Costs include both risk premia and internal administrative costs of managing a complex hedge portfolio. See: https://www.acer.europa.eu/sites/default/files/documents/en/Electricity/MARKET-CODES/CAPACITY-ALLOCATION-AND-CONGESTION-MANAGEMENT/Documents/200406%20DNV%20GL%20report_final.pdf] 


The third option includes such activities as demand response (constraining of demand at times of risk exposure) or pass through of spot prices to customers (ie, effectively constraining the activity at the customer end that gives rise to the risk). 

Participants in the electricity market (retailers, generators, large users, and gentailers) aim to reduce risks from market volatility – not to profit from market volatility. Traders without any direct interest in the physical market (production, supply, or use) also participate in financial contracts markets. Their aim is to profit from market volatility, not reduce risks from market volatility. This includes speculators and financial intermediaries who facilitate transactions between contracting. But these traders play an important role in the financial markets – they increase liquidity, help with price formation, and take on market risk to facilitate transactions.[footnoteRef:4] [4:  https://www.acer.europa.eu/sites/default/files/documents/en/Electricity/MARKET-CODES/CAPACITY-ALLOCATION-AND-CONGESTION-MANAGEMENT/Documents/200406%20DNV%20GL%20report_final.pdf, pg 9] 


[bookmark: _Toc172554389]Risk management products need to be suitable for reducing risk but also efficient at doing so

Risk management products need to be both suitable for reducing risks, and efficient at doing so. This is discussed in the next section. No specific business model should be supported via regulation or government if its risk management practices are not efficient. 

While this review is focussed on risk management for electricity retailers, we also need to keep in mind that they are competing with other types of participants for risk management products, and buying from different types of participants. We therefore ask what risk management products are available for electricity retailers, and what is the degree of substitutability between these products – but also note (when assessing substitutability and availability) demand and competition for these products, and the suppliers of different products. 

[bookmark: _Toc172554390]What products can electricity retailers use to manage their risk?	Comment by Julia Hall: Note: this section addresses the question of whether 2 products are (in theory) substitutes for each other. A later section will address current access and pricing issues

To answer this question, we follow a market definition approach. We use a qualitative approach to market definition (including factual evidence) and quantitative analysis (where possible). According to the Commerce Commission, to establish the relevant market “requires us to judge whether, for example, two products are sufficiently close substitutes as a matter of fact and commercial common sense to fall within the same market”.[footnoteRef:5]  [5:  https://comcom.govt.nz/__data/assets/pdf_file/0020/91019/Mergers-and-acquisitions-Guidelines-May-2022.pdf] 


At its broadest, the options available to electricity retailers to manage their risk could encompass options for all time periods including peak, off-peak and shoulder, for all locations, and for all weather conditions. They could also encompass longer-term options available for example with changes in technology. However, the non-integrated retailers have raised more narrow concerns about the accessibility of OTC hedge contracts. We therefore need to assess whether there are viable substitutes for these OTC hedge contracts. This includes assessing the breadth of the market along other dimensions, for example whether electricity retailers need viable options available to manage risk at peak demand times (ie, substitutes for shaped OTC contracts), or when intermittent generation is low.

We also discuss building our market definition from an alternative angle – that is, looking at substitutes for physical capacity, as the option that reduces risk the most is to have physical capacity that follows your load. This approach also acknowledges that the OTC market does not have as its principal objective the provision of risk management solutions for a particular type of participant. We discuss this approach in the next section.	Comment by Julia Hall: ComCom - note that I haven’t sent this as its not completed yet

The risk management options that we discuss as possible substitutes (for exposure to the spot market) available for retailers to use are:

Financial derivatives:

(i) OTC contracts

(i) ASX hedges – including over-hedging on the ASX

PPAs (PPAs provide similar risk management to vertical integration but through contractual arrangements rather than ownership) 

Vertical integration through generation ownership 

Investing in batteries

Demand response

Virtual power plants (VPPs)

Managing risk directly from balance sheet

Retail options (ie, pass through of spot prices to customers)

Figure 2 shows where risk management and risk management products sit within the overall electricity market. There are a mix of physical and financial (derivative) products within the risk management market. 

In defining the relevant product market (ie, substitutes), there are functional, geographic, customer, and temporal dimensions:[footnoteRef:6] [6:  https://comcom.govt.nz/__data/assets/pdf_file/0014/311360/Misuse-of-Market-Power-Guidelines-March-2023.pdf] 


Functional: this is the level of the supply chain where potential substitutes are located. The functional level of the relevant market is wholesale – although some options involve reaching down into retail (transferring risk onto consumers via TOU or spot price plans)Here we are concerned with the function of managing risk.	Comment by Julia Hall: In electricity market we have defined markets already - wholesale includes the spot market, ancillary services market, and the hedge market. So not sure if technically some options reach ‘up’. Also we don’t have a market called a ‘generation’ market

Geographic: the relevant market for risk management products could be national, regional, or more localised (eg, nodal). As retailers need to manage their risk for all customers spread over the whole country, here we are likely concerned with a national market.

Customer: we may see different competitive dynamics in a market for a product (or a market for a set of substitutable products) for different types of customers, such as firms that both buy and sell the product, and firms that only buy the product. Risk management in the New Zealand electricity market has these different types of customers as well as other distinctions between customers (eg retailer versus large load user versus generators) meaning different customers may have more buying power and therefore have more supply options (substitutes available to them)	Comment by Julia Hall: Also what about different uses of a product - does this fall under “customer”? (eg large load user vs retailer - or are they all using for the same reason ie risk management?) (also what about internal risk management for gentailers - is this still the same “use” of the product?). See ComCom merger acquisition doc

Temporal: this could be driven by weather conditions (eg, intermittent generation that relies on wind or solar or hydro generation that relies on rainfall, higher demand in winter), peak, off-peak or shoulder demand, and short-term versus medium-term versus long-term adaptations of the relevant product market as more substitutes for risk management become viable during the transition. Additionally, different market participants are typically concerned with different timeframes, eg retailers may be more concerned with products for near-term months while generators may be more concerned with products available for longer-term horizons.  

[bookmark: _Toc172554391]The SSNIP test and why we do not use it

A common way of assessing the substitutability of products is to use the Small but Significant Non-transitory Increase in Price (SSNIP) test. The SSNIP test asks whether a hypothetical monopolist in the relevant market (ie, if the market is supplied by one business with 100% market share) could profitably implement a small but significant non-transitory increase in price (usually taken to be a 5 to 10% increase). If the answer is yes, that means the percentage increase in price is higher than the percentage decrease in quantity demanded as a result of the price increase (ie, demand is inelastic on that part of the demand curve), meaning there are no easy substitutes for that good or service. If there were easy substitutes, the price increase would not lead to a profit increase for the monopolist as many buyers would switch to the substitute(s). 

We have not seen the SSNIP test applied to risk management for electricity. While we do not follow the exact format of a SSNIP test (that is, we do not model the profitability of a hypothetical monopolist with a change in product prices), we do however follow the principles of a SSNIP test approach. Our modelling (explained further below) incorporates the concept of the SSNIP test by allowing us to show the impact on profitability and risk reduction for a non-integrated retailer from a change in product price, within a competitive market. For example, if an increase in a product price would leave the retailer materially worse off compared to another product, the retailer would substitute with the other product. This essentially answers the same question as posed by the SSNIP test – ie, would consumers of the product substitute for another product if the price of that product were to increase. Our modelling allows us to also take into account risk reduction (which is one aim of risk management), while the SSNIP does not look at this.    	Comment by Julia Hall: Should we also note that we are not bound by competition law approach as ComCom is?	Comment by Geoff Parr: I’m sorry but I still don’t understand this point - the idea of the SSNIP test is to ask what the prices (costs) are for different (potentially substitutable) ways of reducing your spot price risk by the same amount, whether you do so by ASX, OTC, DR, whatever? So as such the SSNIP test does look at risk reduction. If that is what you are doing, then you are doing a SSNIP test.	Comment by Julia Hall: These substitutes do not reduce risk by the same amount though (eg a production-following PPA can never reduce risk as much as a FPVV). Luke/Reuben/Jenna - interested in your thoughts on this

[bookmark: _Toc172554392]Our modelling approach

To measure the substitutability of potential risk management alternatives we model the costs involved for different risk management strategies/substitutes and assess their effectiveness in reducing risk.[footnoteRef:7] We use a modelled estimate of Conditional Value at Risk (CVaR) to measure risk reduction across different alternatives.[footnoteRef:8] 	Comment by Geoff Parr: In other words the prices? This is a SSNIP test: comparing the costs between substitutes for a given amount of risk reduction.	Comment by Julia Hall: See above	Comment by Geoff Parr: Ideally you should comment on whether you think this corresponds to the thought process a buyer of risk management products would go through? You could ask the non-integrated retailers whether this is how they see it - which is what the SSNIP test requires - asking buyers whether and why they would switch between alternatives given a change in price (and / or return - ie quality-adjusted price)	Comment by Geoff Parr: Seems like risk reduction varies depending which alternative (substitute) is used? In which case, you have different prices and different levels of risk reduction. How does that produce a comparison of the substitutes for potential  buyers? Is it a matter of subtracting the cost of each option from the value of the risk reduction of each option? If so, you need to report those numbers in the text for different risk management products and/or portfolios of combined products, and then assess which of those are viable, and point to those as your potential substitutes, for inclusion in your market definition.	Comment by Julia Hall: Corey is doing a risk-adjusted profit [7:  Our modelling approach broadly follows that used in: https://www.aemc.gov.au/sites/default/files/content/6c3cdee8-aaa0-44c9-8597-3de9dadebb98/Seed-report.PDF]  [8:  CVaR is a risk assessment measure that quantifies the amount of tail risk. It is derived by taking a weighted average of the “extreme” losses in the tail of the distribution of possible returns.  ] 


[bookmark: _Hlk169695709]We use prevailing market spot prices as our default market state and model the different risk management strategies under different perturbations (or market states) of these realised spot prices.[footnoteRef:9] This allows us to model the impact of price uncertainty on the different hedging strategies. We also use different perturbations of realised volume versus expected volume to model the impact of volume uncertainty. That is, these different perturbations are designed to capture a retailer’s inability to forecast market conditions (prices and volume) that will prevail during the period of the hedge strategy chosen. For our estimated CVaR, we use the 20th percentile profit across the different perturbations. This measures the risk of the profit for a particular hedging strategy being materially higher lower than the expected profit. We also look at two “worst case” market states based on the energy and capacity stress tests to see if the risk of any strategy is underestimated by using the 20th percentile over our perturbations. We also present the simple average of the modelled profits over these perturbations as a representation of a retailer’s expected profits.[footnoteRef:10] Using a simple average assumes that a retailer expects each scenario to occur with equal probability.  [9:  These different scenarios incorporate lower average prices and lower volatility, lower average prices but higher volatility, higher average prices but lower volatility, higher average prices with higher volatility, and higher prices during the super-peak periods. They do not incorporate all possible outcomes in the spot market, but represent elements of a stress test – ie, characteristics a retailer may consider in evaluating a proposed hedging strategy.]  [10:  https://www.aemc.gov.au/sites/default/files/content/6c3cdee8-aaa0-44c9-8597-3de9dadebb98/Seed-report.PDF] 


We compare the expected profit (average over all 25 perturbations/market states) for the different strategies to the expected cost of spot price exposure (ie, no risk management).  

For the revenue side of the profit calculations, we calculate the retail price as the load-weighted average price (LWAP) of the default scenario (ie, historical spot prices). 

We start with narrow risk management strategies (eg, ASX baseload only, OTC shaped contracts only) and then add some mixed strategies such as using ASX baseload hedges alongside owning a battery. This enables us to test different substitutes in isolation but also realises that a central principle of risk management is diversification and aggregation. Firms use a portfolio of options to manage their risk, diversified across location, customer, and timeframes.[footnoteRef:11] As noted by Meridian: “a portfolio approach using different combinations of generation, batteries, demand response options, and contracts can be used to shape a desired profile to reduce retail risk (in the same way that a retailer might consider a portfolio of baseload and peak risk management products rather than a single contract)”. [11:  https://www.oxfordenergy.org/wpcms/wp-content/uploads/2024/04/EL-53-Hedging-and-Tail-Risk-in-Electricity-Markets_FNB-RP-002.pdf] 


For the hedging strategies, we use Electric Kiwi’s load profile in 2023 as an example of a typical smaller retailer load profile. We then match this load profile to the quantity of baseload, peak, and shaped contracts by taking amounts required of each to provide a good hedge for this load profile. We use average baseload demand, average peak demand and average super-peak demand over the year for the quantity to which the retailer hedges. Figure 1 demonstrates this for national demand by quarter, although in our modelling we split out the quantity by island as well.  	Comment by Geoff Parr: Include some comment on how statistically significant your estimates will be given they are based on only one year of data, and for only one buyer?	Comment by Julia Hall: We are considering changing this...but can’t do any statistical significance as such. We can see if the conclusions from our modelling change if we use a different load profile, but we want to use a load profile that is representative of a non-integrated retailer (so not too much we can change it by anyway)	Comment by Julia Hall: We are considering optimisation instead (ie, pruchasing the volume of hedges that maximises expected risk adjusted profit) but results shown here reflect the approach of matching to load profile

For the price of the products under each hedging strategy, we use seven years of historical spot prices (adjusted for inflation) and create contract prices so that they are priced risk neutrally over those seven years (within quarters) and over all market states. That is, the mean payoff (over all market states) for all contracts we look at is zero in each quarter over those seven years. 

We do this to eliminate the possibility that a product is ruled out as a substitute due to unreasonable prices in the market currently. We assess whether current prices of these products in the market are reasonable in a later section. 

In this section we do not add a risk premium (or any other premium) to contract prices (we do this in the next section). Our profit estimates in this section therefore show the theoretical cost/benefit of each strategy as if each contract would have zero expected profit. This also assumes that risk redistribution is costless. That is, we focus on the suitability of each product for risk management, then add risk and shape premiums later to see what impact this has on the profit of these products (so we can see the impact of risk premia independently of any other impacts). We also use contract prices currently in the market at a later stage to assess competitiveness of current prices (see Table 1 for the scenarios we model). 

For battery costs, we use assumptions based on costs that Meridian and Mercury gave us in response to our information request. We have not adjusted for battery size, as we understand that scale efficiencies are minimal. We also use historical (inflation adjusted) spot prices (pre-dispatch PRSS prices) to determine when it is economic to charge and discharge the battery. For demand response, we assume that the cost would be similar to the levelized cost of electricity (LCOE) of a new gas peaking generator – ie, the cost of investing in new generation (or alternatively, demand response) to provide peak capacity. The upfront costs (the premium/option cost for the use of the demand response) can be thought of as being similar to the capital costs of investment, and the ongoing strike price as similar to maintenance and operating expenses. However, these costs are currently very subjective, unknown, and bespoke – it depends very much on the ability of the demand to turn on and off. Enerlytica discuss how the cost of demand response is “more invisible than visible and shows as macro impacts including lower production, export receipts, employment, tax take and ultimately GDP print. There is no clear example of this currently at play than at Methanex where DR (albeit imposed by gas constraints) has shrunk it from its status as a billion-dollar pa [per annum] exporter 5-6 years ago to a new baseline of half that”.	Comment by Julia Hall: Look up if CSIRO has something on this

[bookmark: _Ref168063944]Figure 1: Load profile used to base hedging amounts on
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[bookmark: _Ref172554443]Table 1: Modelling scenarios and assumptions (blank cells = the same as baseline)

		Scenario

		Assumptions

		What the modelling will show us



		

		Product prices

		Spot prices

		Risk management volume purchasing strategy

		Supply

		



		Baseline

		Contract prices are priced risk neutrally (so the mean payoff of all contracts is zero). No risk premia added.

Battery costs assumed to be offset by reserve market in expectation. 

Demand response costs tbc

Revenue calculated to have zero mean profit across the market states

		Equal weight given to 25 market states.	Comment by Julia Hall: Results here based on 25, this will increase to 40 once we include some with increased prices at super-peak times

Demand varies both overall and for peak demand.

There are market states where both the average spot price and spot price volatility are changed, [as well as states which volatility is targeted to the morning and evening peaks]	Comment by Julia Hall: Still to be added

		Contract volumes equal to demand in the default market state

		Current generation

		Used for our market definition analysis. Shows the effectiveness of each hedging strategy (where contract volume matched to expected demand) 



		Maximising risk adjusted profit

		

		

		Contract volumes = the volume which maximises their risk adjusted profit

		

		Shows the additional benefit of optimising the contract volume over a simple volume matching strategy

(allows for more portfolio approach)



		Future state

		

		

		

		Assume more solar and wind in the market	Comment by Julia Hall: Not certain how we will do this yet, as need to model prices (correlated with the wind and solar generation). TBC

		What impact a future market state may have on risk management practices



		Higher volatility

		

		Greater weight given to the increase in price volatility market states

		

		

		What impact higher spot price volatility may have on risk management options



		Higher prices at super-peak times

		

		Higher weight given to the increase in super-peak prices market states

		

		

		Does this increase the attractiveness of shaped contracts?



		Competitive risk management prices

		Contract prices based on our estimates of “reasonable” contract prices – starting with current ASX prices and adding risk premia, shape premia, transactions costs etc

		

		

		

		What impact does this have on the relative attractiveness of the different risk management options?



		Current risk management prices

		Contract prices based on current prices in the market

		

		

		

		Does this result in any substitutes no longer being viable or less attractive?







[bookmark: _Toc172554393]Other evidence we look at

Alongside our modelling, we also look for evidence showing which products customers regard as close substitutes. That is, have they historically used combinations of products or switched between different products. However, if there is no evidence of such switching we can’t rule out a product as being a substitute. Access issues and pricing are explored later in the paper. Additionally, if we see evidence of other products being used currently, this could be due to the exercise of market power – ie, non-competitive prices for another product. We cannot – therefore – conclude that the product now being used is a preferred substitute for electricity retailers (although it is still a substitute), since it may not be used if prices for other products were competitive. Our modelling, however, does not (in this section) use current prices for contracts, so provides evidence of substitutes under competitive outcomes. We also consider:[footnoteRef:12]	Comment by Julia Hall: This was added after the discussion with ComCom - I’m not sure we should include it though as I think it still shows a product is a substitute. Luke/Reuben/Jenna - keen for your thoughts on this [12:  Following the considerations as set out in https://comcom.govt.nz/__data/assets/pdf_file/0020/91019/Mergers-and-acquisitions-Guidelines-May-2022.pdf] 


The products characteristics (including limitations and advantages of using for risk management)

Whether the product has other functions (other than for risk management for electricity retailers)

Who can supply the product, and the behaviour of suppliers of the product

Customer preferences (including whether different types of customers have different preferences)

The costs customers face in switching between suppliers	Comment by Julia Hall: Is this relevant here?	Comment by Geoff Parr: This seems like a generic list of potential considerations, none of which apply here?	Comment by Julia Hall: We do look at these things

This market definition approach must – by necessity – be conducted at a point in time. However, we acknowledge that the market may expand or change in the future as the underlying physical market changes and new technologies become available or more accessible. We have looked at all products that we think are feasible at this time, to manage the risks that currently exist in the market – but discuss limitations with some of the options that exist currently, and whether we see this as changing in the near future. We also run our modelling in a later section under a “future” scenario to see what impact possible future market conditions may have on risk management options. 	Comment by Geoff Parr: No, this isnt so - in general, market definition can be based on a look at the market on a short or a long timeframe, including times of disruptive events in order to see what happened to prices and consumption (so-called natural experiments: NB this could be an ideal case for examining the natural experiment we recently witnessed, when that ASX intermediary exited the market?) The SSNIP test is just one means of defining the market and yes, the assumption is it is based on a snapshot of the market and what the participants say they would do if the price rose...	Comment by Julia Hall: But you are conducting the market definition at a point in time - albeit making assumptions on future market (but you can’t know what the future market will actually look like)	Comment by Julia Hall: Eg new technologies could become available that will add another substitute to the market 

We discuss and model the risk management strategies from the point of view of a relatively small, non-integrated retailer. Larger retailers are better able to manage price and quantity related risks as they have a more diversified load (customer type and geographically) which is inherently less variable. Vertically integrated retailers are even better placed for managing risks as they have a natural hedge (discussed further below). 

While the scope of this review is on risk management for electricity retailers, there is overlap of competition for flexible generation (which under-writes financial derivative products and is used for risk management by gentailers) with risk management for generators. We therefore look at the availability of this generation as a whole, but do not discuss whether gentailers are acting in a competitive way for supply of contracts to other generators and developers. In 2023 we commissioned Concept to undertake a survey of developers to look at whether there were any barriers to entry for investment in generation. This survey included questions about obtaining PPAs and firming those PPAs – that is, risk management products for developers of new generation. Concept concluded that “There is no evidence from this survey that major participants are impeding the pace of new supply expansion. Indeed, they are all actively pursuing their own projects, and there are also examples where some have supported independent competitor projects, via offtake agreements, firming contracts or joint ventures etc.” Concept did however point out the need for ongoing monitoring of competition in new investment and offtake agreements. The Authority is progressing work on getting regular information on the investment pipeline, and the new Hedge Disclosure Obligations (HDOs) will include offtake agreements (PPAs) and firming contracts. 

[bookmark: _Ref153265660]Figure 2: Market definition 
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[bookmark: _Toc172554394]Summary of results

Figure 3 shows the expected profit for different hedging strategies across 25 modelled market states (further detail on modelling approach is given below). The highest uncertainty in profit occurs when unhedged, and all hedging strategies analysed help to reduce this uncertainty. 

Comparing all the hedging strategies from worst to best from our modelling (using risk neutral pricing of contracts) we have based on Figure 4:

· C300: This helped to reduce some substantial losses that occurred in the high price and high volatility market states, but were not very useful in the high price and low volatility market states

· Baseload over-hedge:  This helped to ensure that profit remained high in all the high price market states. However, there were some low-cost market states (especially if demand was also low) where contract losses far exceeded any profit on the wholesale market. This shows that there is a limit to the benefit in purchasing baseload contracts alone.

· Solar PPA: Provides some of the benefits as vertical integration. As this is based on generation which is only available during daytime. We expect this to only get less effective at hedging as more solar generation gets commissioned.	Comment by Julia Hall: Still tbc, these results will get updated

· Geothermal PPA: The example generation plant used (Nga Awa Pūrua) was on outage for significant periods of time.

· Wind PPA: With more wind expected to be installed and high wind tending to be associated with lower spot prices, this will also become less effective as a hedging tool over time.

· Baseload contracts: As we don’t have to deal with the uncertainty in generation output like with the PPAs, this is more effective as a hedging tool at a given price.

· Baseload and peak contracts: Including additional shape to the contract provides some additional benefit.

· Shaped contracts: Even more shape to the contract improves the strategy further.

Table 2 summaries both the modelling results and other evidence.

[bookmark: _Ref172548558]Figure 3: Profit in each market state for each hedging strategy
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[bookmark: _Ref172548619]Figure 4: Comparison of Conditional Value at Risk (CVaR) at 20% Profit across various hedging strategies
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Figure 5: Comparison of profit in worst market state across various hedging strategies
	Comment by Julia Hall: Still tbc. This will be the profit for the stress test scenarios (capacity and energy)
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[bookmark: _Ref172547252]Table 2: Summary of assessment for market definition	Comment by Julia Hall: Still to be completed, some examples included

		[bookmark: _Hlk169697085]Risk management strategy*

		Average annual cost

		Level of risk reduction (CVaR)

		Product characteristics

		Suppliers

		Customer preferences

		Current evidence



		

		Avg modelled cost over all market states

		CVaR, worst case cost (ie, stress test market states) 

		Including limitations and advantages for risk management for NIRs 

Additional costs and requirements (such as level of sophistication required – costs of establishing, monitoring and managing the strategy)

Used for anything else/by anyone else? (ie, who are the competitors for demand of this product)

Will limitations or advantages change in the future?

		Eg holders of flexible generation, whether market-made

		Best suited to  

		Eg NIRs are currently using, gentailers selling then buying on ASX

If not currently using (or not as much), we look further into access and pricing later in the document



		Spot price purchases only (managing risk directly from balance sheet)

		

		

		Advantages: Not complex – no knowledge of risk management required

Disadvantages: Prices getting more volatile, exposed to very high prices at times – sometimes could be so high that balance sheet unable to cover.

Figure 11 shows the average cost by month versus revenue for this approach. It shows a few months over the last 7 years where the average wholesale cost was a lot higher than revenue the retailer received.

		Do not need to deal with any suppliers of risk management products

		Retailers able to pass through electricity costs to customers or manage exposure through demand response, retailers with large balance sheets

		Flick?



		ASX baseload hedges up to the baseload volume + residual spot purchases**

		

		

		Disadvantages: does not cover shape, does not cover all volume (ie, spot exposure remains for peak volume), increasing margins, pay risk premium on top of spot price for hedged volume

Also bought and sold by gentailers, large load users, speculators

Advantages: high liquidity, transaction costs low, [can buy smallish vol?], no credit requirements required, sophistication level relatively low, can use brokers easily for intermediary, reduces price uncertainty  



		Market-made product

Speculators can also be suppliers

		Most suited to: Large load customers with baseload load profile, especially if forecast load predictable (although FPVV more desirable if load volume uncertain) 

Retailers who can pass through electricity costs to customers or manage peak exposure through demand response

		NIRs currently use for baseload, not much for peak product or caps



		Over-hedging using ASX baseload hedges (up to average super-peak volumes) 

		

		

		

		

		

		



		ASX baseload hedges + ASX peak hedges up to peak daily load profile (not super-peaks) + residual spot purchases for super-peaks 

		

		

		

		

		

		



		ASX cap hedges + residual spot price purchases

		

		

		Effective cost of electricity not known in advance, although maximum potential cost more certain than using spot price purchases alone.

Still residual exposure to high spot prices (volume risk)

Might not be able to get desired volume on ASX? – which introduces additional costs of trading on OTC

		

		

		[paper says load that is not weather sensitive??]



		OTC shaped hedges (covering super-peaks)

		

		

		Disadvantages: Higher volumes usually required to be traded, higher risk premium paid, credit requirements, still volume risk remaining (“cliff edge” – pricing risk at end of hedge) 

		

		Retailers with proportionally more load at super-peaks than baseload

		



		Battery (discharging at super-peaks, charging at baseload) 

		

		

		Can also use for reserves, which provides additional revenue [Contact said most money will be made from reserves]

Adds operational risk

Hard to forecast tails of distribution

		

		

		



		ASX baseload hedges + battery

		

		

		

		

		

		



		Spot purchases + demand response for super-peaks 

		

		

		

		

		

		



		PPA

		

		

		

		Generators, currently either baseload (geothermal) or intermittent (wind or solar)

		Large users with load that is similar to the generation profile of the PPA

		



		VPP?

		

		

		

		

		

		



		Retail options (TOU pricing)?

		

		

		

		

		

		



		Demand response (assuming…)

		

		

		

		

		

		



		Vertical integration

		N/A

		Reduces risk the most out of all options IF generation profile is similar to the retailers load profile

		Disadvantages: most costly/requires up-front capital investment, must commit to long-term. Still have residual spot-price exposure where generation profile is not the same as load profile. Opens up more risk – fuel price risk, fuel supply risk, outages etc. Available generation options may exceed size required to cover load. 

		

		Retailers who can find generation that is similar to their load profile (eg, retailers investing in baseload generation if they have mainly industrial customers)

		





*For a non-integrated retailer

**Spot purchases to cover load above baseload amount





[bookmark: _Toc172554395]Financial derivatives for electricity can be traded via the ASX or OTC, with OTC providing more flexibility

Financial risk management contracts in the New Zealand electricity market can be traded via the ASX or OTC.[footnoteRef:13] The ASX has a limited number of types of contracts that can be traded – baseload monthly and quarterly contracts for differences (CfDs), peak load CfDs (ie, covering 7am to 10pm) and baseload quarterly options. These products are only available for the Otahuhu and Benmore nodes. The OTC market allows participants to trade bilaterally for bespoke financial contracts – including any location or any profile. Table 3 sets out the differences between OTC and ASX products.   [13:  ASX stands for Australian Securities Exchange. It is an integrated exchange offering listings, trading, clearing, settlement, technical and information services, technology, data and other post-trade services. It acts as a market operator, clearing house and payments system facilitator.] 


[bookmark: _Ref161742970]Financial products are traded by many different types of participants – retailers, intermediaries (eg brokers), gentailers, generators, and large users. As Genesis pointed out, “[the OTC market] does not have as its principal objective the provision of risk management solutions for a particular category of market participants”. Rather, the OTC market is a market where different types of participants can transact bilaterally to obtain financial contracts to reduce risks associated with different business operations. 

[bookmark: _Ref169272572]Table 3: OTC versus exchange traded products

		

		Over-the-Counter (OTC)

		Exchange traded Futures (ASX)



		Pre-requisites

		Signed ISDA

		Clearer (clearing participant?)



		Customisable?

		Yes

		No



		Margin required?

		No

		Yes



		Credit risk?

		Yes (unless lodged under HSA)

		No



		Term

		Any

		Monthly or quarterly



		Volume

		Any

		Minimum 0.1MW



		Nodes

		Any

		OTA2201 or BEN2201



		Profile

		Any

		Baseload



		FM or other clauses

		Any

		None



		Daily Mark-to-Market?*

		No

		Yes





* Mark-to-market (MtM) in futures is a process of revaluing open futures contracts at the end of each trading day to determine the profit or loss that has occurred due to changes in the price of the underlying asset. The mark-to-market process involves calculating the difference between the contract's entry price and the contract's current market price and settling the profit or loss in the trader's account.

[bookmark: _Toc172554396]Some financial derivatives have higher risk reduction, but this comes at a cost

Financial contracts (baseload CfDs, FPFV) reduce price risk for electricity retailers (and large users) by locking in a price for the amount contracted. They also reduce volume risk slightly (as buyers only have volume risk remaining for the unhedged portion of their load), but they still face significant revenue volatility. Shape contracts reduce volume risk to a larger extent as retailers can buy increased volume for times when it is more likely they will need to purchase more volume – ie, at peak times. So at these times the risk their volume is more than what they have hedged for is reduced. However, to eliminate volume risk, retailers would need to obtain FPVV contracts, but this would come at a cost – maybe too high a cost, as the seller would be taking on all the risk of the retailer.

Meridian raised an interesting point about providing FPVV contracts to competitors (retailers). It said that if they provided another counterparty (ie, a retailer) with a FPVV contract, that retailer would then be able to arbitrage in the event of clear shifts in spot prices closer to the time of the contract. For example, if a retailer bought an FPVV for $150/MWh and it became clear closer to the contract start date that it was going to be a dry year (so highly likely that average spot prices would exceed $150/MWh for the duration or some of the duration of the contract), the retailer could purchase a higher volume under the FPVV contract and on-sell some of this volume at a higher price to other participants. Conversely, if it turned out to be a wet year with lower spot prices, the retailer could reduce the volume purchased under the FPVV and purchase more on the spot market. However, as Contact point out, long term supply agreements which include re-pricing mechanisms can ensure changes in broader market conditions are captured.[footnoteRef:14]	Comment by Julia Hall: But if they included a clause that they couldn’t on-sell then this would not be able to happen? (or repricing mechanisms)	Comment by Geoff Parr: Probably difficult to police and might in itself be seen as anti-competitive [14:  They have such a long-term supply agreement with Pulse – more details later in the document.] 


[bookmark: _Toc172554397]Hedging on the ASX is used already as part of a portfolio of options for risk management 

Non-integrated retailers can and do use ASX contracts to form part of a portfolio of options for risk management (see Figure 6). 

It is often argued that one of the advantages of the ASX market is that it has better liquidity compared to the OTC market. Liquidity refers to a situation where traders can enter a market at any time to make a transaction – so they can easily trade in or out of a position they currently hold. Bernstein notes that a market with depth and breadth has sufficient interest “on both the sell side and the buy side for traders to be able to execute a large number of transactions in a short period of time.” Liquidity can also be thought of in terms of ‘tightness’ – or the cost of turning around a position over a short period of time.[footnoteRef:15]	Comment by Julia Hall: And the Authority has tried to encourage greater liquidity through market marking, bid-ask spreads, anything else? [15:  Sise et al] 


There are various indicators of liquidity including trading volume, open interest (the number of contracts in existence at any given time, usually at the end of a trading day), and bid-ask spreads (the level to which participants are exposed to transaction costs will be reflected by the degree of tightness in the market, and bid-ask spreads can be considered as one of these costs).

Sise et al found that all three measures of liquidity that they looked at (trading volume, illiquidity ratio, and open interest) have improved over time, although this improvement was more pronounced in front-end futures, with open interest considerably concentrated in the nearest-to-maturity futures contracts. That is, liquidity is lower if a participant enters a contract further in advance of settlement. They found that the introduction of mandatory market making did not have a statistically significant impact on liquidity, but that the reduction of the maximum bid-offer spread from 10% to 5% did have an impact on volume and illiquidity. 	Comment by Julia Hall: Jennifer is updating this 

The four big gentailers are (mandatory) market makers for baseload contracts on the ASX, and the Authority recently introduced a commercial market maker as well. Speculators also buy and sell contracts on the ASX. Each market maker must provide quotes to buy and sell a minimum of 30 monthly (for six months) and 30 quarterly (for 12 quarters) baseload contracts at both Otahuhu and Benmore every day (a total of 3MW for each of the six months and 3MW for each of the 12 quarters). Peak contracts available on the ASX are not market made.	Comment by Julia Hall: I need to check this

Contract size on the ASX is set at 0.1MW – it was reduced to this size in 2015 to encourage greater participation by smaller players. But if any participant wants a smaller volume than this they need to trade via the OTC market. Other restrictions on ASX contracts are set out in Table 3.

Since there are no products available on the ASX that cover the shape of the load that retailers provide to customers, retailers are left exposed to some spot price risk if they use only ASX contracts. To reduce their risk, retailers therefore also need other avenues.

Our baseline modelling found that purchasing baseload ASX hedges results in a higher expected profit in some market states compared to most other risk management strategies (particularly in the market states with higher overall demand and lower spot price volatility, but also when there is lower overall demand with lower spot price volatility – see Figure 3). It also performs as good or better than other options in terms of risk reduction (see Figure 4).  	Comment by Julia Hall: Once we have results from our “future” scenario, and scenarios giving more weight to more volatile spot prices, will add - will most likely worsen the performance of baseload hedging relative to peak and shaped contracts

In exchange traded and OTC derivative markets, in addition to the hedge risk premia, participants must also incur expenses related to margining and collateralisation requirements.[footnoteRef:16] These margins have been getting more expensive.  However this is due to spot prices being higher and more volatile, which will increase the cost of all risk management options (ie, this should not impact on theoretical substitutability of these products). The impact on the use of each product will be determined by the relative increase of each option – discussed in later sections.	Comment by Julia Hall: Not sure if we can show this - to check	Comment by Julia Hall: I guess this is only true IF the increases always or usually follow this rule - if they never have then substitutability is impacted 	Comment by Geoff Parr: This is a great point; however it might not apply to all substitutes, eg batteries, DR? [16:  https://www.oxfordenergy.org/wpcms/wp-content/uploads/2024/04/EL-53-Hedging-and-Tail-Risk-in-Electricity-Markets_FNB-RP-002.pdf] 


[bookmark: _Toc172554398]Over-hedging on the ASX is a viable substitute, but adds additional risk

One such avenue could include over-hedging on the ASX. That is, purchasing a higher amount of volume through contracts compared to their customer baseload. This means they have sufficient volume at peak times but are buying more than what they need at other times. For example, if a retailer has customer load of 10MW during off-peak times but customer load increases to 20MW at peak times, it could purchase baseload ASX hedges up to 20MW to cover all time periods. This would mean the retailer is over-hedged by 10MW in off-peak times. Depending on the ratio of the retailers’ peak load to off-peak load, the difference between spot prices at peak and off-peak, and the price they pay for the baseload hedges, this could result in a lower cost to the retailer than purchasing only on the spot market, or purchasing baseload and super-peak hedges.

But it could also result in higher costs (especially if peak prices are not much different to off-peak prices), as they are purchasing more volume than they need to at off-peak times. This means that over-hedging opens up additional risk to the retailer – the risk that they pay more (perhaps a lot more) for the additional volume than they would paying a higher price for a smaller volume. They also still face the risk that their load at peak times is higher (or lower) than what they have hedged for, so could still end up paying a high price for some volume. 

We know from gentailers responses to our information request that most of them (Contact, Genesis, and Meridian) sometimes sell peak or super-peak OTC products but then buy on the ASX to facilitate these sales. That is, they over-hedge on the ASX to reduce their risk of selling these OTC products. Meridian discusses this in its response: “if a sale would push Meridian beyond its capacity or energy limits, margins may be added to reflect the additional cost to Meridian of obtaining its own instruments necessary to manage the increased risk exposure (for example the risk of ASX price movements between offer and close out of a transaction which would be when Meridian would purchase its own instruments to manage the increased risk exposure)”.	Comment by Julia Hall: Under-write? Contact call it “back-to-back or “backing out”

This suggests that the risk involved in purchasing baseload ASX contracts to cover peaks or super-peaks is not insurmountable (ie, over-hedging at other times) – although the gentailers receive a margin on what they sell to cover this extra risk. With TOU pricing retailers may be able to also charge more at peak times to cover this extra risk.  

We modelled over-hedging as one of our hedging strategies and found that it helped to ensure that profit remained high in the high price market states. However, there were some market states where contract losses far exceeded any profit on the wholesale market. This shows there is a limit to the benefit in purchasing baseload contracts along. That is, it could be expected that in some situations, over-hedging would be very costly to use for risk management. 

Table 4 shows the correlation of baseload and super-peak spot prices for recent years.[footnoteRef:17] If baseload and super-peak spot prices are highly correlated, over-hedging using baseload contracts would be a more attractive option, since the risk of paying a higher price for baseload volume will also be reduced when hedging the risk of high prices at the peaks.[footnoteRef:18] In winter, these correlations tend to be lower in times when hydro storage was higher but peak capacity constraints higher. When hydro storage is lower, baseload prices are higher and therefore more correlated with super-peak prices. Therefore, over the next few years we may expect these correlations to be lower (as we expect capacity issues rather than dry year risk to be the predominant supply risk), making a baseload hedging strategy more risky. However, in summer these correlations continue to remain high (as super-peak prices are not as high as during winter), making baseload hedging more appealing during these months.	Comment by Julia Hall: Still to do: Check what the Authority and MDAG have said previously about this [17:  ‘Baseload’ here refers to all prices that are not captured by the super-peak trading periods of 7am to 9am and 5pm to 9pm. [should I change to not include “peak” between the super-peaks??]]  [18:  https://www.acer.europa.eu/sites/default/files/documents/en/Electricity/MARKET-CODES/CAPACITY-ALLOCATION-AND-CONGESTION-MANAGEMENT/Documents/200406%20DNV%20GL%20report_final.pdf] 


[bookmark: _Ref168990068]Table 4: Correlations of baseload spot prices to super-peak spot prices

		Year

		Season

		Correlation



		2019

		Summer (Q1 and Q4 2018)

		0.94



		

		Winter (Q2 and Q3)

		0.77



		2020

		Summer

		0.90



		

		Winter

		0.90



		2021

		Summer

		0.92



		

		Winter

		0.93



		2022

		Summer

		0.95



		

		Winter

		0.89



		2023

		Summer

		0.93



		

		Winter

		0.64







[bookmark: _Toc172554399]The OTC market has been used by non-integrated retailers while they could not access the ASX

Another avenue to reduce risk is to purchase OTC contracts (assuming that retailers can access these hedges if they want to for a competitive price – we explore access and pricing in later sections). 

While ASX contracts can and do form part of a portfolio of options that retailers use for risk management, there has been a period recently where the ASX was not an option for small retailers. This is shown in Figure 6. For two quarters in 2023 there were no trades on the ASX from non-integrated retailers. 	Comment by Geoff Parr: Perhaps explain this more fully, for readers who don’t know?	Comment by Julia Hall: Will add a footnote	Comment by Geoff Parr: Perhaps explain the charts you include more fully in the text - eg it would be useful to have a rough idea of the relative proportion of total trade hedged rather than just the absolute GWh amounts on the Y axis?	Comment by Julia Hall: Will add later

During this period, OTC contracts were entered into by non-integrated retailers, but not up to the volumes seen in some previous quarters. However, in previous quarters Flick made up a large proportion of trades on the OTC amongst non-integrated retailers. In 2021, Flick signed a large contract with Mercury for a term of 7 years.[footnoteRef:19] 2degrees also bought some longer-term CfDs in 2022 (with terms starting in mid-2023), although not to the volumes that Flick purchased. Pulse entered an option contract with Contact in Q1 2021 for a large volume, with a contract period covering mid-2021 to the end of 2023. In the last quarter of 2021 it also signed three contracts for a relatively large volume covering mid-2023 to 2026. It also made a trade in 2022 for a 4 year contract (starting January 2024), again for a larger volume. 	Comment by Julia Hall: Z Energy was a majority shareholder in Flick since 2018 and upped its stake from 85% to 95% in December 2022. In April 2023 it took full ownership of Flick [19:  This deal was for fixed volumes, but different volumes in each quarter (more in Q2 and Q3). Annual volumes also differ.] 


This meant that Flick and Pulse did not seek as much volume in 2023. Pulse did not send out any RFPs in 2023 for larger volume longer-term contracts (they only sought shorter-term small volume contracts, which they have done through a broker since the ASX access issues started). Flick made one request for a 5-quarter contract at the end of 2022, and one request for an 8.5 year contract during Q1 2023 (which resulted in a signed contract, visible in the OTC chart below for that quarter). Other than that they only sent out 4 other RFPs, for monthly baseload products. 	Comment by Geoff Parr: I may have missed it but have you explained the ASX issue of last year more fully in the text? (As I say in an earlier comment, we could use that as a “natural experiment”)	Comment by Julia Hall: Will add more here (I’ve written elsewhere but will bring up to here)

The evidence of some trades occurring OTC during the period of ASX access issues, suggests that the ASX and OTC products are substitutes for risk management for non-integrated retailers. The lack of increase in OTC trades during this time may indicate one of three things:

they are not perfect substitutes, and/or 

retailers had already purchased the volumes they required prior to those quarters (as discussed above), and/or 

access issues exist for OTC. 

Access issues are explored in later sections.   

[bookmark: _Ref169011749]Figure 6: Non-integrated retailers ASX trades
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Figure 7: Non-integrated retailers OTC trades
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[bookmark: _Toc172554400]Shaped OTC contracts provide the best risk reduction 	Comment by Julia Hall: This title may change once we get results from our modelling from other scenarios

As discussed above, OTC trades allow for more bespoke contracts to be sought and traded. Non-integrated retailers are seeking different products (including super-peak and cap products) as well as baseload products (non-integrated retailers requests and responses to these requests are discussed in later sections), suggesting that different types of financial contracts can and do make up a portfolio of options for non-integrated retailers.

Non-integrated retailers are increasingly seeking shaped contracts – that is, more volume for super-peaks. This is due to their load profile and because spot prices are getting more volatile – much higher prices are occurring at super-peak times since 2018 (see Table 5). Of the 169 requests sent out by non-integrated retailers to buy OTC contracts (between 1 November 2022 and 31 December 2023), 81 of these were for super-peak contracts. 

Our modelling shows that shaped products reduce risk slightly more than all of the other risk management options we modelled, but not by much compared to a hedging strategy of baseload and peak contracts (see Figure 4). However, our market states of higher price volatility do not specifically target increased prices at super-peak times. 	Comment by Julia Hall: This result is probably sensitive to the contract prices used. To add results of other scenarios once we have them	Comment by Julia Hall: We’re going to add this in

[bookmark: _Ref170812422]Table 5: Super-peak to baseload price ratios

		

		

		

		

		



		Profile

		Avg Price ($/MWh)

		Super-peak/baseload prices* 

		Super-peak/baseload prices (Meridian)**



		2014-2018

		Q1

		78.14

		1.04

		1.01



		

		Q2

		67.50

		1.19

		1.07



		

		Q3

		70.47

		1.17

		1.03



		

		Q4

		93.55

		1.06

		1.02



		2019-2023

		Q1

		145.52

		1.16

		1.12



		

		Q2

		152.94

		1.34

		1.25



		

		Q3

		114.25

		1.29

		1.20



		

		Q4

		88.41

		1.22

		1.22





*The average ratio of super-peak spot prices (7am to 9am and 5pm to 9pm) to daily average spot prices

**The ratio of the 55th percentile of daily average super-peak spot prices to daily average spot prices. The average for each quarter is calculated using the current and previous years values (eg, the ratio for Q1 2014 will include prices in Q1 2014 and Q1 2013)



[bookmark: _Toc172554401]Non-integrated retailers are also using OTC cap contracts

Contact said that recently it has seen increasing interest in cap-type products, and recently transacted a 5MW cap product at Whirinaki, with a non-integrated retailer. This type of contract works well for fast-start peaking capacity like Whirinaki, as they make money even when the spot price is low (the premium they receive for the contract) and can start up quickly to cover the times when the spot price will be higher than the strike price. For non-integrated retailers, these products allow them to put a ceiling on what they pay for their customer load, while still allowing them to enjoy the benefits of lower spot prices. They do however still face volatility (price and volume) at prices lower than the cap price, and they have to pay a premium to obtain this product. 

However, only 4 out of the 169 RFPs sent out between 1 November 2022 and 31 December 2023 were for cap products.  

Our modelling suggests that the cap product currently available on the ASX (C300) helps to reduce some substantial losses that could occur in high price and high volatility market states, but were not very useful in the other market states. This hedging strategy had the worst CVaR out of all the hedging strategies we modelled. That is, this strategy could be expected to be very similar to spot price exposure (ie, reduce risk only very slightly) 20% of the time. This makes it unlikely to be a good hedging strategy by itself, but could be used as part of a portfolio for risk management.	Comment by Julia Hall: To add: 2nd scenario findings (ie portfolio approach modelling)

[bookmark: _Toc172554402]But scarcity of flexible generation may be impacting the availability of OTCs

To be able to buy bespoke contracts requires that there are sellers in the market willing to sell such contracts. For shaped contracts, this means finding a seller who either has the relevant generation (ie, flexible generation that can run more at peak times) or demand response capacity or is over-hedged in that respect (which means that at some point, peak products have been purchased from someone with the relevant physical capacity). Meridian state that “Expanding the availability of OTC products requires the expansion of generation / battery / demand response capacity to underwrite those products or alternatively a willingness to be a speculator and put significant capital at risk through contract markets”. Contact also discuss the limitations of generation capacity on selling OTC contracts: “We aim to support requests for risk management products, however, our capacity is not unlimited. Our generation portfolio contains limited flexibility and an increasing wholesale market risk/volatility coupled with ongoing risk of fuel availability.” Contact said that shape contracts are largely provided by them from their natural gas generators, but that while gas is typically contracted on mid-term arrangements, it “is exposed to field performance risk and market re-pricing risk at end of contractual term.” It also said that it is currently difficult to get certainty on any new longer-term gas purchase agreements past 2025. Contact also said that selling products covering only winter morning and/or evening peak products can potentially block it from selling what to them are “more desirable” profiles (such as long-term baseload contracts or long-term FPVV contracts), due to capacity constraints.  

[bookmark: _Toc172554403]PPAs are a substitute for OTCs but do not reduce risk as much as most OTC contracts

PPAs are a potential alternative to acquire generation at a set price, by contracting directly with a developer or generator. PPAs are usually entered into for quite long horizons, eg 5 to 10 years or more. Since they are quite bespoke, the high negotiation costs could be a cost barrier for smaller size long-term PPAs.[footnoteRef:20]  	Comment by Julia Hall: Do we need to back this up?	Comment by Geoff Parr: I would imagine there’s not much to be negotiated, just a request for certain shapes over certain periods, and the answer would be yes or no, or a counter-proposal, so I don’t think we should be suggesting there are high negotiation costs unless this has been raised with us - and this is different to no responses or high price responses being given to an RFP.	Comment by Julia Hall: I need to check if this is something that came out of the investment survey [20:  https://www.acer.europa.eu/sites/default/files/documents/en/Electricity/MARKET-CODES/CAPACITY-ALLOCATION-AND-CONGESTION-MANAGEMENT/Documents/200406%20DNV%20GL%20report_final.pdf] 


While the Generation Investment Survey 2023 was focused on access to PPAs from generation developers, the feedback provided during the survey does give some perspective on the feasibility of retailers accessing PPAs and using them as a risk management product.

Many independent developers said that they were open to working with retailers, especially when the size of their project was a good match for a small retailer. However, many developers required a PPA with a counterparty with high credit quality in order to obtain finance. This meant that developers often focused on arranging PPAs with industrial or commercial customers, or with gentailers.

Most PPA contracts are pay-as-produced, where the buyer purchases the volume produced in each half hour period. However, with most new development being intermittent renewable generation this means that the buyer cannot guarantee enough generation to cover their load or customer’s demands. This can be attractive for buyers with either dispatchable demand or flexible generation, however for a small retailer this still leaves them at significant risk of high energy prices at times when production is low. Therefore, a retailer buying a pay-as-produced PPA would still need to purchase additional risk management products.

One option is for a third party to provide a ‘sleeve’ to cover the mismatch between the output and the buyers’ requirements in each half hour period. However, most dispatchable generation which can provide sleeving is owned by gentailers. The survey heard from some participants that sleeves were easiest to arrange when the buyer of the PPA was an existing load customer of the gentailer.	Comment by Geoff Parr: Perhaps explain briefly how this works as it isnt clear unless you already know what a sleeve is.

There is evidence that some retailers are using PPAs to manage risk. Prime Energy entered a PPA with Lightyears Solar last year. Prime does however specialise in retailing to businesses, so has a load profile that is more suited to solar generation (ie, a load profile that is highest during the day). Since signing the PPA, Prime has now taken a 10% stake in Lightyears Solar, so it is now (at least partially) vertically integrated. Prime also mentioned in their response to us that they have considered wind PPAs as another avenue of risk management. However, (as at mid-June 2024) it has been unsuccessful in seeking a wind PPA. It said that for wind PPAs, “the field is limited as the majority of the new developments are being undertaken by the gentailers at the moment. Smaller operators are hard to find and often have high expectations for the price under an offtake agreement”. Octopus and 2degrees also told us they are considering PPAs as an alternative risk management avenue. 2degrees said it is “talking to wind farms for long term PPAs”. 	Comment by Julia Hall: Hopefully will get an update on this in the next data request (if not, will ask them)

The Warehouse Group’s (TWG) 20 year deal is, according to EVA Marketplace, “a new innovation for a supply agreement, and similar to PPA sleeving”.[footnoteRef:21] Lodestone Energy will supply TWG with solar volume and green products from three different solar farms, and also the firming (non-solar) volume. Reconciliation and billing is to be provided by Pulse Energy under a separate service agreement. Pulse told us they are “constantly looking into PPAs” and already have PPAs with run-of-river hydro and wind (see Table 6).	Comment by Julia Hall: I asked Pulse about this and they said they have a separate agreement with Lodestone (so it’s a 3-way commercial deal). I might follow up with them with more questions about this [21:  EVA Marketplace Renewables market report: Q3 2023 https://mcusercontent.com/c9a12d86b5572def4fd465de4/files/677eebfa-c790-54fd-1869-587216423e52/EVA_renewables_market_report_Q3_2023.pdf] 


Manawa has large volumes of generation contracted to Mercury under long-term PPA arrangements, implemented when it sold its retail book to Mercury. From October this year, these contracted volumes will start to reduce. Manawa have reported that they are now in discussions with a number of other parties who “have a strong interest in long-tenure, large volume offtake agreements from our existing and future portfolio.”[footnoteRef:22]	Comment by Julia Hall: Worth asking Manawa who these other parties are? [22:  https://www.energynews.co.nz/news/hydro-generation/159226/manawa-lifts-earnings-eyes-development] 


Contact has a long-term energy supply agreement (ESA) with Pulse, where Pulse nominate baseload volume at 5 locations every quarter, 3 months in advance, for the next 21 months. Pricing for this ESA is derived from 90 day average ASX settlement prices and agreed location factors. Contact said this deal has had essentially the same structure since 2015.  

[bookmark: _Ref169251255]Table 6: PPAs signed in 2023 and 2024 (to June)

		[bookmark: _Hlk169087678]Date

		Buyer

		Seller

		Technology

		Term

		Volume (approx.)



		Oct-2022

		Pulse (retailer)

		Omanawa Falls Hydro Ltd

		Run-of-river hydro

		2 years

		0.2MW



		Jan-2024

		Pulse (retailer)

		Xtream Energy Piopio

		Run-of-river hydro

		2 years

		0.1MW



		Jan-2024

		Pulse (retailer)

		Xtream Energy Marokopa

		Run-of-river hydro

		2 years

		<0.1MW



		Jan-2024

		Pulse (retailer)

		Inchbonnie Hydro Ltd

		Run-of-river hydro

		1 year

		1MW



		Aug-2023

		Pulse (retailer)

		Energy 3

		Wind

		5 years

		0.4MW



		Oct-2022

		Pulse (retailer)

		Lodestone Energy

		Solar

		5 years

		19MW



		Sep- 2023

		Prime Energy (retailer)

		Lightyears solar

		Solar

		5-7 years?

		2.4MW



		May-2024

		Spark (large user)

		Genesis

		Solar

		10 years

		63MW



		

		Mercury (gentailer)

		Manawa

		

		

		



		Sep-2023

		Warehouse Group (large user)

		Lodestone Energy

		Solar

		20 years

		Undisclosed [do we know it now? – same as Pulse/Lodestone?]



		May-2023

		Microsoft (large user)

		Contact

		Geothermal

		10 years

		51.4MW



		May-2023

		NZ Steel (large user)

		Contact

		Undisclosed

		10 years

		30MW



		Apr-2023

		Amazon (large user)

		Mercury

		Wind

		15 years

		51.5MW



		Mar-2023

		Ryman Healthcare (large user)

		Mercury

		Solar

		10 years

		20MW







We agree with Meridian that PPAs may enable access to the benefits of vertical integration while being an easier alternative to developing or partnering in new generation build, as they do not require any capital investment or a high level of development expertise. Although as Meridian also pointed out, the challenges associated with intermittent generation profiles would need to be overcome through a portfolio approach.

We asked gentailers for their opinions on what risk management options non-integrated retailers have available to them beyond ASX and OTC contracts. Three of the gentailers (one did not list this explicitly) mentioned investing in generation as a viable option to support ASX and/or OTC products. Meridian said:    

“The cost of generation and battery technologies is also generally falling over time, and there are many willing investors that could enable PPAs, or partnerships with retailers to help overcome capital or expertise limitations”. Meridian also said: “An interest in generation could be arrived at via, for example: partnerships with new entrant or existing generators; acquiring shareholdings in such generators (or some other arrangement giving the retailer access to some of the benefits of vertical integration); or power purchase agreements with such generators (we are aware of a number of potential counterparties offering PPAs).  All of these initiatives could be designed or included as part of a portfolio to manage a retailer’s spot price exposure.” 

Overall, while it appears that there is space in the PPA market for small retailers to enter contracts with independent developers and some are already doing so, there are challenges that small retailers face in obtaining these contracts and they do not fully meet retailers risk management needs. For this reason they are not a full substitute for ASX and OTC contracts, but can and do make up a portfolio of options available for risk management.

[bookmark: _Toc172554404]Vertical integration is an expensive substitute but may become more accessible 

Vertical integration can allow an entity to efficiently manage its exposure to price volatility because it provides a natural hedge. In addition, vertical integration can also reduce the transaction costs that would otherwise be required to procure energy from other sources. However, the capital requirements for electricity generation are substantial and, to-date, these have required investors in large scale new generation to have an investment grade credit rating. “Small retailers do not have the financial resources of larger retailers and so tend not to possess the investment grade credit rating required to finance large capital assets, this is evident in the reported difficulties they have had meeting clearing participant requirements and the prudential requirements to participate in exchange trading.” 	Comment by Julia Hall: This is what frontier economics said, is this the case in NZ?	Comment by Julia Hall: Again, this is from frontier economics - is this the case in NZ? Or is there other evidence to suggest small retailers don’t possess the investment grade credit rating?	Comment by Geoff Parr: Differs by retailer, eg EK yes, but Octopus NO, they are huge globally.

However, as discussed in a Frontier Economics report for the ACCC, technological changes may be improving these capital barriers for smaller retailers.[footnoteRef:23] Frontier Economics state that technological changes in renewable generation and battery storage have reduced the scale at which the unit cost of production is minimised. They further argue that over time it is expected that plant economies of scale will fall further and this will open the hedging possibilities for small retailers. However, they qualify this statement by saying that it may take time for this to become a realistic option for small retailers.	Comment by Julia Hall: I need to check the doc they reference for this (footnote 48 in the frontier paper)	Comment by Julia Hall: Any other references that say this? [23:  https://www.accc.gov.au/system/files/appendix-d-future-financial-risk-management-nem-frontier-economics-inquiry-national-electricity-market-december-2023-report.pdf] 


When asked about whether they are considering alternative avenues for risk management, only one non-integrated retailer mentioned that it is “looking for generation investment opportunities”. 	Comment by Julia Hall: 2degrees said this - should we ask them more about this?

Only two gentailers responded explicitly to the question of what other risk management options they thought non-integrated retailers have beyond ASX and OTC. Both of these gentailers listed investing in new renewable generation as a potential substitute for non-integrated retailers.

A useful metric when analysing new generation is the LCOE. This compares lifetime costs and generation output across different technologies. Most LCOE calculations are the sum of the costs (including initial investment expenses such as buying land and equipment, operation, maintenance, and fuel costs) over the lifetime of the asset divided by the sum of electrical production over time. If ASX and OTC prices are forecast to be higher than the LCOE of a project over the expected life of the asset, then investing in this project is expected to be a cheaper option for risk management.  

Concept Consulting estimated a range for the LCOE of new generation to be between $86-$104/MWh as at the end of 2023.[footnoteRef:24]  They also showed that this estimated cost of new supply has been significantly below expected spot prices since 2019. This suggests that it is currently profitable to invest in new generation. 	Comment by Julia Hall: Is this firmed LCOE?? Need to discuss if it is or isn’t	Comment by Geoff Parr: Probably not, as that would make the cost a lot higher...	Comment by Julia Hall: Yes I think Geoff is right - though I think Concept included something (need to check the investment survey) [24:  https://www.ea.govt.nz/documents/4414/Generation_Investment_Survey_-_2023_update.pdf] 


We are seeing an increasing proportion of investment in generation by independent developers – in the 2022 survey, only 1.6% of committed projects were being developed by New Zealand independent investors, but this increased to 28% in the 2023 survey. This increase further validates the profitability of such a decision, and also suggests that the difficulties associated with such investment by smaller entities are not insurmountable. Other examples of smaller businesses investing in generation to manage risk include Norske Skog and NZ Steel (large users of electricity). This also shows it is possible for smaller players to develop generation. 

However, the cheapest investment opportunities currently are for wind or solar generation (and the technological improvements referred to above by Frontier Economics relate to this intermittent generation). All of the independent investors are investing only in wind and solar generation currently. These intermittent generation sources do not match the demand profile faced by retailers, so retailers would still face substantial risk (as discussed for PPAs). Investors could combine intermittent generation with investing in batteries. However, battery costs are currently higher than for solar and wind – there were record high lithium costs in 2022, which led to some battery projects being delayed or shelved. However, falling lithium costs in 2023 (down ~60% on 2022 costs) “may rekindle interest”.[footnoteRef:25] Additionally, batteries are unsuitable for firming intermittent generation for longer periods of time.  	Comment by Julia Hall: Need to check this [25:  https://www.ea.govt.nz/documents/4414/Generation_Investment_Survey_-_2023_update.pdf] 


There are also other costs involved in investing in generation that are not considered in LCOE calculations – for example costs involved in regulatory compliance.	Comment by Julia Hall: Is staff time for risk management another cost? Any others?	Comment by Geoff Parr: Opex probably excluded

Meridian discusses in its response to our information request that generation investments are inherently long-term, so a retailer making such an investment would need to be committed to ongoing operations in New Zealand (or willing to find a purchaser to exit). ASX and OTC contracts can cover shorter periods of time and avoid commitment of capital. Investment in generation also adds other types of risk that the retailer would then face (operational risk of the generation asset eg, plant failure or fuel availability). 

Lodestone told us that they need to become a gentailer to make investing in a larger quantity of generation viable. It is trying to close a new solar farm every quarter, and said that it could not do this if it were just selling the output of these solar farms to gentailers. Its business model currently is to gain large commercial customers, but it will take on mass market customers if it discovers demand for solar contracts from these customers (but are not looking to do this for quite some time). This suggests that vertical integration is a viable business model for new entrants, and that having the expertise and experience to do both generation and retailing is possible. 

Pulse has also recently become an entirely vertically integrated business (prior to this it had a part-owner who is not a generator).[footnoteRef:26] The firm “expects it will create more generation offtake opportunities as well as further retail growth potential”. This suggests that vertical integration is a viable option for smaller retailers to manage their risk.  [26:  https://www.energynews.co.nz/news/electricity-generation/161988/pioneer-brings-pulse-generation-together] 


Octopus already invests in renewable generation projects internationally.[footnoteRef:27] However, it has recently stated that problems with the New Zealand market (concerns about competition and a lack of mature trading mechanisms) are inhibiting its investment in generation here.[footnoteRef:28] This suggests it does not see vertical integration as a viable option for risk management in the New Zealand market. However, it also said these same concerns are inhibiting its investment in retail, but since entering in mid-2021 has acquired around 7,000 ICPs (0.3% of the market). Their growth in the retail market has however plateaued. [27:  Spanning 15 countries in Europe, Asia and Australia, see: https://octopus.energy/press/COP28-Octopus-Sherbro-Sierra-Leone-Partnership/]  [28:  https://www.energynews.co.nz/news/margins/161203/retailers-absorbed-some-cost-increases-2023-ea] 


In its complaint to the Commerce Commission, Electric Kiwi stated that it would not be realistic for a non-vertically integrated retailer to build generation to manage its risk, as there are “significant barriers to entry which include resource management consenting and limited availability of generation sites - especially for the types of assets required for peak load.” They go on further to say that – just like supermarkets and hardware stores have done - gentailers have “locked up some of the best generation sites”. However, our generation investment survey found no evidence that gentailers are impeding the pace of new supply expansion, and are all actively pursuing projects. Prior to 2019, demand was not increasing year-on-year, making investment in new generation unprofitable (see the LRMC versus futures prices chart on slide 6 of the 2023 generation investment survey). We will however continue to monitor competition in new investment and offtake agreements.

It also points out that there is an inability to build large-scale hydro or thermal generation that can be used to meet peak demand. We agree this is currently the case in New Zealand, although in future it may become an option to build thermal generators that run on biomass. 

To add: Meridian argues that there are significant overlaps in the knowledge and expertise required to operate a retail business and a generation business “particularly as smaller scale aggregation of generation and demand response options increasingly blurs the line between generation and retail”. What do NIRs say? What do we think? [also ask Lodestone]

[bookmark: _Toc172554405]Investing in batteries may not yet be an efficient substitute for risk management alone

The pros and cons of investing in batteries for risk management are similar to vertical integration. However, batteries can be smaller and provide more flexibility. They are not, however, suitable for running for longer periods of time (to firm solar or wind generation). There are also costs to charge them (spot price purchases in off-peak times), and limitations on running it to minimise battery degradation. 

Our modelling shows that adding a battery for risk management alone (that is, not including revenue from participating in the reserves market), does not appear to increase expected profit or reduce risk. We do however assume a relatively small battery (XMW). Our results show that increased price volatility to a larger extent than what we have included in our market states would be needed to make a battery worthwhile for risk management. If participants plan on using a battery for participation in the reserves market in addition to using it for risk management then it may be more profitable, but currently a battery is not a good substitute for risk management alone.    	Comment by Julia Hall: I think we can test how much difference this makes to the results	Comment by Julia Hall: To check once we add more market states/scenarios

Investigating whether to invest in a battery is more complicated than for generation, as it requires predicting the tails of spot price distribution (to calculate revenue the battery could earn from energy). Predicting the tails of a distribution is notoriously difficult. That is, the potential investor needs to look not just at LCOE but also at price differentials – what price differential would the investor need to recoup the costs of the battery. Meridian told us it thought investing in a battery is a far riskier investment proposition than other options in the market currently. Lodestone told us that a market-made peak product would provide the visibility and liquidity (to provide fidality in future peak prices) needed to make investing in a battery a viable option – currently, there would be a lot of risk involved. It said that the market is not seeing investment in batteries from independent players currently because the market lacks this visibility and revenue certainty.  

Batteries have a finite storage capacity over their lifetime. Current warranty conditions for batteries restrict the number of cycles the battery can run in total  (although Meridian expects warranty requirements to improve over time as real-world examples of battery usage and degradation are seen). This means that every time the battery is run, it limits its future optionality. Depreciation of the battery is also a big factor.  

The Authority is investigating the introduction of bidirectional offers for BESS – this would make them a more viable alternative to other risk management options as it would improve costs.

There are also emerging opportunities for “virtual batteries” along the same lines as PPAs – Contact has told us has had discussions about doing this, although its first battery it will use for its own portfolio (Contact recently announced it has reached FID for its first battery, expected completion date of mid-2026). Contact will look to offer contracts for subsequent batteries (Contact has a resource consent for another battery at Stratford), with the contract counterparty nominating when it will buy from the battery (ie discharge), and when it will release (ie charge). Contact are thinking about how to develop this product.

When asked what alternatives to ASX and OTC hedging they are considering, no non-integrated retailers said they are looking into investing in batteries. However, Table 7 shows that there are a mix of different participants (three gentailers, one lines company (WEL), one independent generator (NZ Clean Energy), and one non-integrated retailer (Electric Kiwi)) who have built or have plans to build batteries (from the 2023 Concept Consulting generation investment survey).   	Comment by Julia Hall: Ask EK about this? Is from transpower connection data

[bookmark: _Ref169871075]Table 7: Batteries in the pipeline

		Company

		Project Name

		MW

		Source

		Estimated earliest completion date



		Contact

		Battery 1

		100

		Interview

		2026



		Contact

		Battery 2

		100

		Interview

		2028



		Meridian

		Ruakaka battery

		100

		Interview

		2024



		Meridian

		Manawatu battery

		100

		Interview

		2028



		WEL

		Huntly battery

		35

		Interview

		2023



		Genesis

		Huntly battery

		100*

		Interview

		2026



		Electric Kiwi

		BESS at Hamilton / Auckland

		50

		Transpower connection data

		2028



		NZ Clean Energy

		Bunnythorpe BESS

		250

		Transpower connection data

		2028



		NZ Clean Energy

		Glenbrook BESS

		350

		Transpower connection data

		2028





*their HFO doc talks about up to 400MW



[bookmark: _Toc172554406]Demand response is already being used as a substitute for risk management 

Both non-integrated retailers and gentailers are considering or have implemented demand response options. However, when asked if they are considering other avenues for risk management that are not covered by their RFP and ROI requests for contracts, no non-integrated retailers mentioned demand response specifically as another potential avenue (Electric Kiwi said it was investigating other avenues but did not specify what, Flick said it was not investigating any other avenues).

Even if a retailer is hedged for a certain (higher) volume during the time the retailer enacts demand response, they still benefit from the demand response (they get paid out for the volume that is hedged, but consume less – ie spot purchases are lower). As with over-hedging, this does however expose the retailer to additional risk at peak times – the risk that they pay a higher price for peak electricity under their hedging contracts than the spot price that is realised due to lower demand. This is an important difference compared to a FPVV contract.	Comment by Julia Hall: Is this correct?

For non-integrated retailers, demand response may be available for peaks but not for longer periods (eg dry years), as they have a smaller proportion of industrial load. Gentailers are in a better position to be able to hedge for dry years due to their existing contracts with large industrial customers. 

In May Octopus launched its Saving Sessions demand response offer. Participating customers are paid $2/KWh ($2000/MWh) if they reduce their demand if called on during peak demand periods (Octopus will announce a “Saving Session event” when “extra high demand” is forecast).[footnoteRef:29] For measuring how much the customer saves in demand, Octopus will benchmark a customers’ electricity usage during the corresponding period over the previous 10 weekdays. There seems to be at least some demand from consumers for demand response, as Octopus received a “strong response” to their $2/KWh offer.[footnoteRef:30] However, once signed up to the scheme, it is entirely optional whether the customer reduces demand or not when called on.  [29:  https://octopusenergy.nz/saving-sessions]  [30:  https://www.energynews.co.nz/news/demand-response/160383/strong-demand-octopus-2kwh-response-offer?utm_source=newsletter&utm_medium=email&utm_campaign=energy-news-newsletter] 


Octopus conducted a trial for hot water management, and in May announced that it was opening this up to all customers with eligible meters.[footnoteRef:31] It has six control levels that its customers can choose from, with savings of up to $100 per year for a customer.[footnoteRef:32] However, it said that while some networks have been receptive to retailers using hot water control alongside their traditional ripple controls to manage network loads, others have had differing views. Octopus said “it requires being clear about the hierarchy of control, because the last thing we want to do is compromise security”. These issues need to be worked through as an industry.	Comment by Julia Hall: Check with Octopus how many they got signed up?	Comment by Julia Hall: Check with Policy what is happening in this space [31:  https://www.energynews.co.nz/news/demand-management/157663/strong-frameworks-needed-controlled-hot-water-octopus?utm_source=newsletter&utm_medium=email&utm_campaign=energy-news-newsletter ]  [32:  https://octopusenergy.nz/hot-water-control] 


Contact recently signed a long-term contract with NZ Steel which excludes electricity supply to NZ Steel during morning and evening peaks during the winter. Contact are also “actively building on our demand response capability” through its Simple Energy business – EVA Marketplace[footnoteRef:33] reported in its Q1 2024 report that Simply Energy has ~70MW of industrial demand response in operation or contracted (with plans to create a ~270MW portfolio by 2027). Contact has also recently launched a “Hot Water Sorter” product.[footnoteRef:34] This will see Contact switch off hot water cylinders during times of the day when there is high demand. It is aiming to have more than 10,000 households on this product by the middle of 2024. It states that – unlike network company’s turning off hot water – it will “be doing it more often to hopefully save customers a little bit of money and reduce reliance on fossil fuels”.[footnoteRef:35]   [33:  EVA_renewables_market_report_Q1_2024]  [34:  https://contact.co.nz/aboutus/media-centre/2024/04/10/contact-empowers-kiwis]  [35:  https://contact.co.nz/support/hotwatersorter#Isn-t-hot-water-already-controlled] 


Meridian announced in its half-year results in February 2024 that it has stood up a new energy-solutions team as it moves forward on a new customer approach, including focusing on demand flexibility. 	Comment by Julia Hall: I need to check this	Comment by Julia Hall: https://www.energynews.co.nz/news/harapaki-wind/154581/meridian-planning-mass-market-demand-response-products?utm_source=newsletter&utm_medium=email&utm_campaign=energy-news-newsletter

In its 2023 annual results presentation, it said that it has 40MW of committed demand flexibility. In a presentation to investors in June 2024, it said that it aims to have 1,000GWh of demand response under contract by 2030 (approx. 100MW?).  	Comment by Julia Hall: Also need to check this

Meridian has agreed contracts with NZAS to provide demand response over different timeframes:[footnoteRef:36] [36:  https://www.meridianenergy.co.nz/about-us/investors/reports/nzas-contract] 


250GWh reduction over 130 days subject to lake level triggers (ie, when hydro storage gets low)

50MW of demand response over up to 60 days with 2 or 3 days notice

20MW of demand response over up to 2 hours with no less than 2 hours’ notice

Meridian has also signed a contract with Open Country Dairy to enable demand to be reduced by up to 27MW when required to reduce Meridian’s risk such as in winter peaks or periods of low hydro storage. Meridian said it is also investigating demand response agreements with several other large industrial consumers, including other diary processors, hospitals, and breweries. 

Meridian argues that demand response options are readily substitutable for ASX and OTC products designed to manage peak price risk and for OTC contracts designed to manage dry year risk (such as swaption agreements with other generators). Meridian has entered demand response agreements where it makes sense commercially (ie, it is lower cost than the alternatives).

So far, Meridian has focussed on demand response agreements with commercial and industrial customers due to having long-term relationships with those customers.[footnoteRef:37] Its average contract length with industrial customers is 57 months. But it is now investigating aggregated mass market demand response as a risk management option. It has trials underway and development underway for behind-the-meter controlled electric vehicle charging. It is also investigating whether it can expand this to enable consumer demand response from hot water heating (over and above network ripple control uses) and any other device with data feed and connectivity that enables control. It expects “scale to quickly become meaningful, for example 1000 chargers could enable up to 7MW of flexibility that Meridian could use to manage wholesale price risk over peaks”. [37:  https://www.energynews.co.nz/news/electricity-generation/161516/meridian-planning-compete-disruptors?utm_source=newsletter&utm_medium=email&utm_campaign=energy-news-newsletter] 


Genesis and Mercury did not mention demand response when asked what other risk management options it has been investigating or implementing beyond ASX or OTC options.

Electric Kiwi mentioned in the complaint letter it sent to the Commerce Commission that it has been trialling a hot water cylinder demand response option:

“We are working on digital tools to give all eligible customers more control over existing hot water technology (e.g. multiple settings provided in the Orion network) and also a digital tool to scale our hot water control using smart meter controls. The vision is that customers can choose modes for hot water control, and change these as they need to.”

Demand response is also used for other functions – other risk management (dry year risk, large users – dispatchable demand or demand notification), peak capacity issues (the System Operator can (and has in the past) called for demand reduction for WRN’s or GEN’s), by distributors to manage transmission constraints.

To add something on this: DR portfolio growth will be partially reliant on conversion of process heat from coal/gas to electricity. Contact noted in their half-yearly presentation that, post GIDI, economic conversion requires a carbon price of $130/tCO2. Current prices recently dropped to $55/tCO2 (see Energy markets). It’s therefore little surprise that Meridian’s additional process heat demand of 900 GWh per year from 2025 (under contract or MoU) has reduced since their results presentation. The gentailers appeared upbeat about demand growth in their half-yearly results, although Contact noted the importance of carbon prices rises.[footnoteRef:38] [38:  EVA_renewables_market_report_Q1_2024] 


[bookmark: _Toc172554407]Virtual power plants may become an option once market settings are improved

A VPP is a network of small-scale generation (currently roof-top solar) and smart batteries that can be collectively controlled. Currently there is about 440MW of installed solar (around 40MW of which also has an installed battery)[footnoteRef:39], which is more than double what was installed at the end of 2021. 280MW of this is residential rooftop solar.	Comment by Julia Hall: I’ve got data from Guy split out by trader, to add chart for some small retailers [39:  Due to the way distributors classify batteries, this figure may be slightly higher (note: EMI chart batteries used to be classified under “other” – looks like Orion still does this).] 


Figure 8: Installed distributed solar generation
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VPPs have many of the same attributes as the vertical integration option discussed above, but may enable access to the benefits of vertical integration with smaller capital investments, less challenges to set up (such as resource consenting), and can be done incrementally. 

SolarZero has 15,000 (and growing) rooftop solar and battery systems across New Zealand. These systems are managed as a VPP, which can provide up to 30MW. SolarZero was the first to trade energy grid stability services from their VPP into the New Zealand electricity reserves market. SolarZero shares revenue from trading in the market with its customers through a monthly eco-bonus credit. Its customers lend their batteries and rooftop solar to take part in SolarZero’s VPP, which also reduces their power bills. 

SolarZero decided to stop offering their VPP into the market after the trial ended, as they think the incentives are not in place to make this option viable. 

SolarZero said in a recent submission "Through the Ara Ake-funded pilot we have proved it is technically possible to bring tens of megawatts of distributed energy resources into the market. But there is no real and effective mechanism for doing so on a routine basis in a way that fits with the market."[footnoteRef:40] [40:  https://www.ea.govt.nz/documents/4681/Solar_Zero_EA_submission_winter_peak_SZ.pdf] 


It said that there is no option for distributed energy resources (distributed batteries) to be made visible to the market and dispatched – for the trial it had to offer in this resource via dispatch notification light (DNL), which is not designed for distributed energy resources. 

SolarZero told us that there is a very steep learning curve to set up a VPP, and things are changing all the time (technology, data, market settings). It told us that to make VPPs more viable a change in mindset from the industry is needed. In the past, the industry has been focussed on building to meet new demand, but this needs to change to have a more efficient system (ie, incorporating demand flexibility and VPPs). This change in mindset needs to incorporate changes to market settings – pricing at a lower level (distribution networks) is critical to realise the benefits of VPPs. Currently, VPPs cannot respond to pricing (currently prices do not provide as much of a signal to incentivise the behaviour change needed). 

VPPs have relatively high set-up costs (equipment and installation, but at a much lower scale than generation investment) but the marginal cost of running it is low – just data and software, which is infinitely scalable.  	Comment by Julia Hall: Mention Electrifying Aotearoa report? (electrification tipping point reached)

Meridian has customers participating in a VPP.  It is intending to build a new digital platform that will enable an at-home charger installation proposition to grow the scale of flexibility.

In May, Octopus launched its “OctopusPeaker Plan”. This plan rewards customers who own batteries by paying them $200/MWh (20 cents per KWh) for exporting electricity at peak times. It may also require demand response by these customers so that they are a net exporter. In late May, it increased the amount it pays consumers selling power back into the system during winter peak demand – from 20 cents to 40 cents (between 7am to 11am, and 5pm to 9pm, during week days). At this time it was reported that it currently had 30 customers participating in this plan.[footnoteRef:41]   	Comment by Julia Hall: Does Octopus already do this overseas?	Comment by Julia Hall: Is this tecnically “VPP” since Octopus are not controlling when/if its used? Or put this under “Retail pricing”?	Comment by Julia Hall: Maybe ask Octopus in a little while if they have had uptake of this product and by how much	Comment by Julia Hall: Ask Octopus for an update? [41:  https://www.energynews.co.nz/news/control-peak-demand/159366/households-offered-twice-much-during-peaks?utm_source=newsletter&utm_medium=email&utm_campaign=energy-news-newsletter] 


Deloitte point out that this will require a more personalised, hands-on approach to customer relations by retailers.[footnoteRef:42] So it is likely to increase costs for retailers, in keeping with risk management as insurance. [42:  https://www.utilitydive.com/news/residential-ders-could-compensate-for-rise-in-peak-energy-demand-by-2035-d/718677/] 


Rural Energy[footnoteRef:43] entered the market in late 2023, providing solar as a service (same as what SolarZero do). It is looking to add batteries to its offer longer term.[footnoteRef:44] As both a solar installer and energy retailer, it offers a “one stop shop solution”. It provides both solar generation and grid generation – ie, Rural Energy “firms” the solar generation for the farmers. It enters PPAs with diary farms, so the farmers have no upfront cash commitment.[footnoteRef:45] Rural Energy maintain ownership of the hardware. It sells the energy generated by the solar panels back to the farmers at up to 30% lower than market rate. So Rural Energy is both a generator (from small-scale solar installations) and a retailer. The entry of such a gentailer is indicative that VPP’s are a viable option for risk management for smaller retailers.   [43:  https://www.ruralenergy.nz/]  [44:  https://www.energynews.co.nz/news/solar/160926/rural-energy-nearing-200-installations?utm_source=newsletter&utm_medium=email&utm_campaign=energy-news-newsletter]  [45:  https://www.nzgif.co.nz/news-and-events/nzgifs-investment-in-rural-energy-boosting-uptake-of-solar-on-dairy-farms/] 


Frontier Economics argues that a large retailer (ie, the gentailers) are more able to take advantage of their customer base in ways that small retailers will find very hard to compete with.[footnoteRef:46] They discuss how a larger retailer, with customers spread over the country, is more likely to have more uniform generation from customer PV systems compared to a small retailer with customers located in a smaller number of areas. This means the larger retailer can more accurately predict its load, and therefore more accurately predict what generation it will need to cover its load, making risk management even easier for the larger retailer. Frontier Economics state that “it is difficult to see how small retailers will be able to compete with this highly integrated model on a cost basis…”.	Comment by Julia Hall: I’m not sure about this argument - isn’t solar highly correlated? Check Paulo’s work	Comment by Geoff Parr: In Aussie the vast north to south distances in the NEM can make it true, but not so much in NZ [46:  https://www.accc.gov.au/system/files/appendix-d-future-financial-risk-management-nem-frontier-economics-inquiry-national-electricity-market-december-2023-report.pdf] 


[bookmark: _Toc172554408]Retailers are beginning to use retail tariffs as an option for risk management	Comment by Julia Hall: Also not acquiring new customers - this can be thought of as a risk management approach?

Retailers can choose to pass through spot prices directly to their customers or offer time of use tariffs (including periods of free power to encourage load shifting). This passes some or all of the retailer’s spot price risks to consumers. In the extreme example, a retailer that only offered spot contracts would have no need for other risk management products. However, the viability of this option depends on customer willingness to take on this risk – with the customer managing the risk by either riding through the volatility of spot prices (the same as a retailer would with a balance sheet) or alter their behaviour to avoid high price periods. Spot price residential options used to be more commonplace but with increasing spot price volatility may be becoming less attractive, or only suitable for larger industrial customers who have a large balance sheet. 	Comment by Julia Hall: Meridian said “used to be commonplace” but I only know of Flick who used to offer this - now no longer offer it?

Pulse mentioned that it currently does a spot product for some customers and has trialled a fixed price TOU product with staff, which they will be offering to their customers soon. It mentioned however that TOU pricing really needs savvy customers – most will not know when to reduce demand or go back to previous behaviour after a few months.	Comment by Julia Hall: They said these are all for SolarZero, I probably need to add this is for customers with solar generation 	Comment by Julia Hall: They said they are currently in the process of updating their billing system

Electric Kiwi has launched a time-of-use plan called “Movemaster”, that offers half-price power overnight. It said that they have developed this product to “provide customer incentive to shift load to overnight when there is less demand on the grid”. 

Contact have stated that almost 100,000 NZ households have opted for one of its TOU plans, which offer free or discounted energy to reward off-peak power use.[footnoteRef:47] It launched its first TOU plan in 2021. They have a “good nights” plan (with three hours of free power between 9pm to midnight every night) and a “good weekend” plan, with free power between 9am and 5pm on weekend days. Contact report that some “good nights” customers have moved more than a third of their daily energy usage to the free period.    [47:  https://contact.co.nz/aboutus/media-centre/2024/04/10/contact-empowers-kiwis] 


Mercury told us it is investigating more granular mass market TOU pricing structures. 	Comment by Julia Hall: Should we ask them more about this?

Meridian has “commenced a project to reimagine our retail offering”.[footnoteRef:48] Its intention is to build a digital platform that will enable: [48:  Meridian Q13 response.] 


A more individualised core energy proposition for customers (ie, individual time-of-use tariffs to match household consumption patterns)

Type-of-use tariffs (specific tariffs for electric vehicle charging, hot water heating, or any other devices with a data feed)

In November last year, Genesis unveiled its “Gen 35” strategy. As part of this strategy, it is investing around $60-$90m each year for the next 5 years in technology and digital projects, one of the aims of which is to offer more dynamic pricing to its customers to encourage demand shifts. Figure 9 is taken from Genesis’ November 2023 investor day slides, showing that they are experiencing different demand profiles for customers on EV plans. It stated that “Demand flexibility will improve our management of peak load while delivering value”. It has a long-term target of 100MW of assets with demand flexibility.

[bookmark: _Ref169608190]Figure 9: Genesis' chart of customer demand profiles

[image: ]

Error! Reference source not found. shows the different types of plans available on Powerswitch (as at April 2024). These are the plans that were available at that time, not the stock of plans that consumers are on now. It is also important to note that not all retailers are on Powerswitch. The plans have been split between those that reward customers for shifing demand, or allowing control of their hot water, and those that don’t. The data suggests that about two thirds of the plans available on Powerswitch in April had some element of rewarding consumers for either control or time of use. 

Figure 10: Snapshot of Powerswitch plans for April	Comment by Julia Hall: Gus gets this data monthly (also has some historical - worth looking at historical to compare?), need to check with Powerswitch whether we can publish this chart	Comment by Julia Hall: This needs to be improved (to be more robust) if we want to include it in final paper (supposed to be being put on EMI)

[image: ]

[bookmark: _Toc172554409]Managing risk through a large balance sheet is becoming more difficult

Retailers have the option to simply manage spot price volatility risks through the strength of their balance sheet. With enough capital in reserve a retailer could remain viable through periods of higher prices while enjoying increased profitability in periods of lower prices. Over the long run, average spot prices are similar to average contract prices (this is explored further in a later section). However, spot prices are becoming more volatile, with some very high prices compared to historical peaks.

Flick is one example of a small retailer that has a large balance sheet (as it is owned by Z Energy). When we talked to Pulse, they mentioned Flick as an example of a retailer who does not need to create a margin due to this strong balance sheet. Flick said in their response to our information request that they had not considered any other avenues for risk management outside of OTC contracts between 1 November 2022 and 31 December 2023. For their OTC requests, between 1 November 2022 and 31 December 2023 Flick only requested to buy 13 products, 11 of which were for baseload contracts (none for super-peak products). Flick had the lowest retail gross margin (RGM) in 2022 out of the non-integrated retailers that are required to report their RGMs, but had a higher margin than Electric Kiwi in 2023. [footnoteRef:49] [49:  Flick, Electric Kiwi, Switch, Pulse, Manawa, Nova, and the 4 large gentailers currently meet the threshold required to report RGM data.] 


Figure 11 shows that if a retailer the size of Electric Kiwi (ie, using Electric Kiwi’s load profile in 2023) had only bought off the spot market, in some months the average cost of electricity for that load would have been a lot higher than estimated average revenue. Figure 12 shows the cumulative revenue based on this cost and revenue (and also using lines and metering costs from QSDEP). It shows sharp losses during the Pohokura outage, the first half of 2021 when hydro storage was low, and – to a slightly lesser extent – at the beginning of 2022 when the Ukraine war began and thermal fuel prices were high. While there is an overall increasing trend to this cumulative profit, if a retailer this size had relied on spot price purchases only from mid-2018 to mid-2022, their overall balance sheet would have been about the same in mid-2022 as it had been in mid-2018. 

[bookmark: _Ref169012984]Figure 11: Average monthly spot price cost and revenue (based on QSDEP)

[image: A graph with lines and numbers

Description automatically generated]

[bookmark: _Ref169013190]Figure 12: Estimated gross profit

[image: A graph showing the growth of a stock market
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