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Tariffs of Tomorrow: 
designing tariffs to enable 
the integration of DERs and 
the transition to a 
competitive wholesale 
market 



• For several decades, utility tariff design has aimed to 
balance several potentially competing objectives (see 
Bonbright 1961) but overall has sought ensure a financially 
viable utility, affordable services, cost-reflective pricing, 
and fair distribution of costs of service across customer 
groups according to cost-causer is cost-payer principle.

• A “bundled” two-part tariff, typically comprising a small 
fixed monthly fee and a flat per-kWh (unit) energy 
charge, while flawed was widely adopted because: 

i. It was simple to understand and administer 

ii. It discouraged wasteful use (efficiency)

iii. It aligned reasonably well with the cost-structure of 
vertically integrated utilities operating as monopolies, 
with generation was dominated by oil, coal or gas-fired 
plants that had variable fuel and  maintenance costs 
that increased with utilisation.  

iv. And, because there were technological limitations  - 
in the absence of advanced metering, smart grids, or 
modern billing systems, it was not feasible to 
implement more sophisticated, unbundled tariffs with 
ToU-based energy or demand-based charges..

Tariffs were traditionally bundled, two-part, flat and volumetric –  why was that the case?

Bonbright’s criteria for sound tariff design1,2

Sources:: 1)   Bonbright, James. 1961. Principles of Public Utility Rates. New York : Columbia 

University Press. 2) Bonbright, J.C., Danielsen, A.L., & Kamerschen, D.R. (1988). 

1. “Practical” attributes of simplicity, understandability, public 

acceptability, and feasibility of application.

2. Freedom from controversies as to the proper interpretation.

3. Recovery of the Revenue Requirement. Tariffs should enable 

the utility to recover total prudent costs, including a fair return on 

capital. This is where cost-reflectivity is anchored.

4. Revenue stability from year to year.

5. Stability of rates themselves, minimum unexpected changes 

seriously adverse to existing customers.

6. Fairness tariffs should fairly apportion costs among different 

classes of customers in line with their cost of service.

7. Avoidance of “undue discrimination” in rate relations.

8. Efficiency of price signals - rates should promote economically 

efficient use of electricity and should ideally reflect marginal cost 

of supply. 



Why is the bundled two-part tariff with volumetric charges flawed (1/2)?

• Bundled “two-part” tariffs rely heavily on flat volumetric (per 

kWh) energy charges, which are usually set at “average cost”. 

Average costs includes fixed costs associated with building 

plant so its usually much higher than the variable costs 

associated with supplying one more unit of electricity in the 

short term. (Short-run marginal cost).

• When the price per unit is much higher than the SRMC to 

supply it, customers may use less electricity than would be 

economically efficient — even when that usage would have 

been beneficial, like running a business longer, using 

appliances during off-peak times, or switching to efficient 

electric heating (like a heat pump) from other sources  (e.g. 

LPG).

• This results in what's called economic inefficiency or 

“deadweight loss” — where both the customer and the utility 

miss out: the customer loses out on useful energy services, 

and the utility loses potential revenue from low-cost supply.
SRMC - cost to supply one additional unit of electricity—usually low, especially for renewables. 

AC - The total average cost (fixed + variable) of energy supplied—usually higher than MC 

because it includes fixed infrastructure costs.
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Provide poor price signals that do not incentivise economically efficient investment in DERs, including 
energy efficiency and storage. Tariffs that fail to reflect the true cost of supply—particularly during peak 
periods—do not incentivise customers to invest in energy-efficient technologies or distributed generation 
storage in ways that can benefit not only the customer but the grid.

Why is the bundled two-part tariff with volumetric charges flawed (2/2)?1&2

1

Do not reflect costs associated with time or location: A flat rate assumes every kWh costs the same to 
supply, but in reality, electricity is more expensive during peak hours and in areas with network constraints.

Mismatch with actual structure of utility’s costs: Most of a power utility’s costs are fixed (like grid 
infrastructure and generation capacity), but these are recovered through charges that vary with consumption. 
This creates revenue instability - revenue fluctuates sharply with sales volumes and there is a disconnect 
between how costs are incurred and how revenue is collected.

Self-generators can avoid paying their fair share of fixed costs. When fixed grid costs are bundled into 
high per-unit charges, customers who install solar but stay connected to the grid can avoid paying their fair 
share of those fixed costs. This shifts the burden to other customers and/or can undermines the financial 
sustainability of the utility. It violates the principles of avoiding undue discrimination between customer classes. 

3

2

4

Bundled “two-part” tariffs with flat per-unit energy charges are economically inefficient for several other reasons:

•Unfair cost recovery: Flat tariffs often result in some customers paying more than their cost to serve, while others pay less 

Sources: 1) Costello and Hemphill (2022). 2) Faruqui and Bourbonnais (2020). 



Internationally, the need to reform electricity tariff 

design became more urgent because flaws in 

prevailing tariff design have been amplified by key two 

developments: 

• The rising adoption of distributed energy 

generation and storage by end-users. Which in 

South Africa accelerated sharply in 2023 as load 

shedding worsened and licence thresholds were 

removed.

• The liberalisation of electricity markets  - i.e. 

introduction of competitive wholesale and retail 

markets.  The introduction of a competitive 

wholesale market in South Africa is now imminent… 

Why did the design of electricity tariffs need to be revamped?

Rising adoption of privately procured Solar PV in SA
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174%

Source: Nova Economics based on data from Eskom NTCSA's weekly system status reports 

and Eskom’s Manual Load Reduction data.

17 Jan 2023, Schedule 2 (3) 

of the ERA amended by 

DMRE to remove the licence 

threshold for power 

generation facilities 

completely (after increasing 

it from 1 MW to 100 MW in 

June 2021).
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• Tariffs, particularly for wholesale customers/very large power 

users are on tariffs like Megaflex, have already been 

unbundled into several different charges and  Time of use 

(ToU)-based energy charges have been in place for some 

time.

• While this “unbundled” ToU-based tariff goes some way to 

addressing the flaws associated with “bundled tariffs with flat 

energy charges”, utilities in SA (particularly generation) is still 

recovering the majority (93% in the case of Megaflex)  of its 

costs via volumetric charges. 

• This is at odds with the underlying structure of the electricity 

supply industry’s costs – Eskom previously estimated that 50% 

to 70% of the costs of grid-supply are fixed, demand-related. 

• This high volumetric charge is inefficient because it i) 

discourages efficient power use ii) creates risk of revenue 

instability iii) may results in cross-subsidisation of owners of 

DERs by other customers and/or exposes utility to under 

recovery of costs iv) Does not sufficiently incentivise 

customers to invest in EE and DERS to reduce peak demand 

or smooth consumption.

Tariffs for some customer classes in SA have been unbundled but are still volumetric…

Structure of Megaflex vs cost structure of ESI*

93.2% of 
charges 
are still 
recovered 
via c/kWh
Volumetri
charges 

Note: *This was based on Eskom’s assumption in the 2023/24 RTP that ~40% of Eskom Gx costs are 

variable and 60% are fixed ii) ~95% of Eskom Tx and Dx costs are fixed and iii) 100% of retail/customer 

billing charges are fixed. Eskom. Megaflex is equivalent to Eskom’s wholesale tariff (WEPs).** (based on 

a LPU consuming 103 GWh/annum or 8.3GWh/month)



• With the introduction of the South African Wholesale Electricity 

Market, it will only be costs directly related to the procurement of 

energy from the day-ahead and intraday markets – that will be 

recovered via variable ToU-based energy charges (R/kWh)– which 

are only likely to make up about 30% of the total costs of 

procuring energy (as opposed to .80 to 90% currently).

• Costs that are likely to be recovered via Semi-fixed demand-

based charges in (R/kW or R/kVA), including 

i. Capacity or availability payments under vesting contracts,

ii. Ancillary service charges 

iii. Transmission and Distribution Network Charges

• Costs that are likely to be recovered via Fixed charges in 

(R/PoD/Day include:

i. Customer-related charges

• Costs that are likely to be recovered via variable charges (R/kWh) 

include:

i. Constraint costs, subsidies and legacy IPP energy charge

• In practice these can be consolidated into fewer categories.

•  

Structure of charges Eskom Dx and munics may face in SAWEM
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What the introduction of the SAWEM is likely to mean for tariff design



The tariffs of tomorrow – implications for future tariff design

1

In practice, this will require tariffs to be unbundled into separate components—such as energy, 
network capacity, generation capacity, and subsidy charges. Different cost types should be recovered 
through the most appropriate recovery mechanism: demand-related costs primarily through demand 
charges, and fixed costs primarily through fixed charges, overreliance on volumetric (per kWh) charges.

As the electricity sector transitions to a competitive wholesale market, it will be essential for both 
wholesale and retail tariff structures to more accurately reflect the costs that Eskom Distribution and 
municipal distributors will incur when procuring energy and ancillary services in the day-ahead and 
intraday markets, as well as capacity and other services through vesting contracts..

At the wholesale tariff level, the energy charge will need to be more responsive to market dynamics, 
particularly the hourly prices emerging from the day-ahead and intraday markets. Relying on a single, 
annually fixed energy price in the wholesale tariff would create a significant mismatch between costs and 
revenues, exposing Eskom Distribution and municipal distributors to undue financial risk, and weakening 
the price signals needed for efficient consumption and investment decisions.

4

Alignment of 
tariffs with 
market cost 
structure

Aligning cost 
recovery with 
cost drivers

Ideally, these changes should be phased in progressively—but not too slowly—to avoid further distortion.
Phasing-in of 
change

Dynamic 
Energy Pricing 
at the 
Wholesale Level More dynamic pricing approaches—such as Time-of-Use (ToU) tariffs that are periodically recalibrated 

based on market prices, or energy charges indexed directly to day-ahead market prices—will be 
necessary to enable timely cost pass-through and reduce the risk of arbitrage or revenue shortfalls.



The tariffs of tomorrow – implications for future tariff design (2/2)

1
Self-generating customers should face unbundled tariffs including variable time-of-use based energy 
charges for both consumption and export. Export charges should be set at short-run marginal cost of 
supply and if so prosumers should be credited for all energy exported to the grid.

Tariffs for self-
generating 
customers 



Prerequisites for the successful introduction of the Tariffs of Tomorrow

Billing system capability: billing platforms must be capable of handling time-differentiated pricing for energy 
and distinct import and export charges. Applying different rates to unbundled tariff components (e.g. energy, 
network, capacity), applying export credits for prosumers. Generating accurate, understandable bills.

1

Advanced metering infrastructure (AMI) appropriate to use case (e.g. bilateral with multi-register capability) 
must be in place when introducing more sophisticated unbundled tariffs with ToU-based energy charges  - 
only for relevant  customers classes (e.g. not low-income residential) .  Should be financed by 
government/utilities, bulk procured, costs recovered gradually via customer charge. 

Cost of Supply Studies as the basis for design of efficient, cost-reflective tariffs. Conduct or update a cost-
of-supply study to identify cost drivers (e.g. demand, fixed, energy)Allocate costs appropriately to unbundled 
components. Use this to inform tariff structures that are cost-reflective and defensible

Customer Communication and Education. Information and education are key elements for making more 
sophisticated tariffs with demand charges and ToU based energy charges work, especially for smaller power 
users (e.g. residential customers  Utilities will need to take these undertakings seriously  providing clear bill 
explanations, tools or portals to track usage, education campaigns on how to shift usage and save money.
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The revenue requirement represents the 

total cost of providing service – the “size 

of the pie.” 

What portion of the total required 

revenue can be attributed to a particular 

customer or customer class based on 3 

principles:

• Cost-causation – cost responsibility

• Fairness – equitable allocation 

• Revenue sufficiency – utility can 

recover its full costs incl. return on 

capital. 

• Tariffs are designed so that the utility 

can recover its required revenue with 

each customer class contributing fairly 

to the utility’s cost recovery as per costs 

allocated in the CoS study. 

• It should not however be viewed as a 

precise and inflexible blueprint for the 

design wholesale and retail electricity 

tariffs.

• Tariff design is balancing act of 

competing objectives, seeking well-

informed, fair, and evidence-based 

decisions that serve the public interest

Approval processes

• Electricity Retail Tariff Structural Adjustment 

(ERTSA) process for Eskom

• Municipal Tariff Approval Process for 

municipal re-distributors.

• Rate case filing, revenue application, 

tariff application

• Cost-of-service study (CoSS), Cost 

allocation study 

• Rate Design study, Tariff design 

report, 

• Tariff Schedule or Rate Schedule

• Eskom’s Multi-Year Price 

Determination application 

• Eskom cost-to-serve (CTS) study

• Municipal Cost of Supply (CoS) Studies

• Eskom retail tariff plan 

• Municipal tariff applications 

• Eskom Schedule of standard prices and fees

• Municipal schedules of electricity tariffs and 

charges

Overview tariff-setting under “Cost of Service” approach to economic regulation

1. Determination of the revenue 

requirement
2. Allocation of costs 3. Tariff design Approval & implementation



Thank you for your time.
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