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Abstract
Access to reliable and affordable electricity service remains an ongoing challenge for the majority of households
and businesses in Papua New Guinea (PNG). Low electrification rates, frequent power disruptions and high
electricity tariffs are telling evidence that the sector still encounters problems. This paper reviews the current
economic regulatory regime, government policies and reform proposals affecting the generation, distribution,
transmission and retailing segments of the electricity sector to determine their effectiveness in meeting regulatory
and public policy objectives. It also examines key factors affecting the capacity and performance of PNG Power
Limited (PPL) and Independent Consumer and Competition Commission (ICCC) in accordance with regulatory
principle and requirements; and further highlights the scope for and status of competition in the various segments
of the electricity sector. It is noted that the success of liberalising the electricity sector depends on the quality
and design of the regulatory framework, institutional capacity and the extent of economic development. The
paper then presents suggestions to improve the performance of economic regulation and reforms affecting the
performance of the electricity sector.
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1. Introduction
The paper reviews the current and prospective regulatory and public policy regime for the electricity sector in
PNG and presents suggestions for improving the performance of the sector.
Key components of the paper, as required by the terms of reference, cover:
•

the current regulatory regime, government policies and reform proposals affecting the generation,
distribution, transmission and retailing segments of the electricity sector to determine their effectiveness
in meeting regulatory and public policy objectives;

•

key factors that affect the capacity and performance of PPL and ICCC in meeting regulatory and public
policy objectives;

•

the scope for, and status of, competition in the various segments of the electricity sector; and

•

suggestions to improve the performance of economic regulation and reforms affecting the performance of
the electricity sector in meeting public policy objectives.

There are ongoing debates about how to reform the electricity sector to best support social and economic
development in the country. Experience has shown that success in reforming the electricity sector depends on
the quality and design of the regulatory framework and supporting policies, institutional capacity and the extent
of economic development. In particular, the most important lesson from reforming electricity markets is that
effective reform requires careful consideration of the specific starting conditions for a country. The paper reviews
international experience and applies economic principles in the context of the specific starting conditions that
apply in PNG.
The rest of this paper is structured as follows.
•

•

•

Chapter 2 — The Standard Reform Paradigm for the Electricity Sector — provides a review of the standard
reform paradigm that has emerged in relation to restructuring and reform of the electricity industry. It
discusses:
o

the fundamental characteristics of power systems that affect the scope for reform;

o

the trade-off of coordination benefits versus competition benefits associated with vertical
integration and unbundling respectively;

o

the standard reform paradigm and lessons learned;

o

issues to consider in evaluating regulatory arrangements; and

o

commercial and development objectives.

Chapter 3 — The Electricity Sector in PNG — describes the state of the electricity sector and regulatory
and public policies for the sector in PNG. It discusses:
o

electric power resources and access;

o

key institutions; and

o

the status of planning, governance and regulation.

Chapter 4 — The Reform Program for the Electricity Sector in PNG — discusses the reform program and
the scope for implementing and modifying key components of the standard reform paradigm. It discusses:
o

the National Energy Policy (NEP);
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•
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o

the scope for unbundling the key functions of PPL and the facilitation of competition;

o

commercial and development objectives and responsibilities; and

o

economic regulation arrangements.

Chapter 5 — Conclusions and Recommendations — presents conclusions and suggestions in relation to
improving the performance of the electricity sector in meeting public policy objectives.

2. The standard reform paradigm for the
electricity sector
This chapter discusses the fundamental characteristics of power systems and factors relevant to understanding the
standard reform paradigm for the electricity sector and its relevance for PNG.

2.1 Fundamental characteristics of power systems
In considering the scope for, and the effects of, reform programs for the electricity sector it is important to
have an understanding of key physical and economic interdependencies that characterise power systems. The
physical and economic characteristics of electricity naturally entail a number of features that make it difficult
to implement competitive market features. Joskow (2008a) provides a useful summary of the physical and
economic characteristics of electricity supply that make for a convincing explanation of why vertically integrated
electricity supply systems became the dominant form of supply all over the world. Key points are:
•

Electricity supply follows the laws of physics and has to match demand second-by-second, requiring the
balancing of differences between the planned and actual output of individual generators and individual
distributors.

•

Electricity supply usually cannot be stored economically, and demand varies widely during the day and
typically does not receive or respond to efficient price signals.

•

To achieve balance, an electricity network must be operated to maintain frequency and voltage parameters
(which are constantly changing in Alternating Current systems) within narrow bands and respond nearly
instantaneously to changes in system conditions on the demand and supply sides, otherwise system
stability will be compromised. Failure to maintain balance can lead to the imposition of significant
disruption costs.

•

Thus, there are in effect significant network externalities and public goods1 that are not reflected in prices
and require effective, coordinated management. Transmission interdependencies are in effect externalities
— an increase in load by one customer can threaten the reliability of the system, imposing costs on all
users that are not reflected in prices. The stability of the whole system can also be thought of as a public
good. These are key forces encouraging vertical integration as a means of effectively managing the problem.

•

Although small-scale generation is growing in importance, there were historically significant cost savings
in centralising generation and transporting electricity over long distances.

•

However, network electricity flows have no regard for contractual arrangements — a major problem for
market models with multiple buyers and sellers.

•

A fully decentralised, unbundled and competitive electricity supply system ideally requires prices to reflect
the marginal costs of supplying energy at all generating nodes, adjusted for marginal losses, thermal and
operating constraints (reflected in congestion costs) and transportation costs throughout the network.
The prices would also have to provide signals to ensure efficient investment.

•

A well-functioning financial contracts market would need to be in place to facilitate efficient risk
management (with respect to volume and price volatility) for generators and retailers. A well-functioning
contract market requires an effective spot market, as the spot market is needed to deal with unexpected
shortfalls and excesses efficiently while the contract market evens out fluctuations for large volumes.
An effective contracts market also requires there to be sufficient depth and competition in contract
transactions.

Externalities in economics refer to situations where prices do not reflect the total benefits or costs for a unit of supply while public
goods refer to situations where a service provides benefits irrespective of individual consumption and it is not possible to identify
and price individual consumption.
1
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•

With vertical separation of generation, the system is vulnerable to market power problems in the generation
sector. When there are transmission constraints the marginal generator has market power in the spot
market. In addition, if the contract market is not effective it is difficult to implement retail competition
as retailers find it difficult to hedge against wholesale price volatility. Retailers need long term contracts
for supply, but this is also difficult from their perspective because their customers may be able to readily
switch suppliers with retail competition.

•

Over an investment horizon there are also coordination externalities when making decisions about the
scale, type and location of generation investment versus expansion or upgrading of the network. This is
because generation and transmission investments are both complements (both are typically needed) and
substitutes (generators require different levels of transmission investment depending on their location). In
addition, the trade-offs between generation and transmission investment are complicated by the physical
interdependencies between demand and supply at different locations.

2.2 Vertical integration versus unbundling
Given the features of electricity networks it is not surprising that vertical integration became the dominant supply
model all over the world. In considering this observation it is important to recognise that the seminal economic
theory for distinguishing the efficiency of a firm versus a market, developed by Coase (1937), maintains that a
firm and a market are alternative modes of organisation and that the boundary depends on the most efficient
means to economise on various transaction costs. The vertical integration of production processes in many
industrial situations (for example steel production) recognises that this is the most efficient means of harnessing
certain physical relationships and coordination requirements. In simple terms the problem is the ‘make-or-buy’
decision. Furthermore, in situations where relationship-specific sunk investments must be made, independent
parties can face a ‘hold-up’ problem reflecting exploitation by the other party after sunk costs have been incurred,
and vertical integration can be an efficient means of overcoming the problem. Vertical integration can also be
an effective means of managing and allocating risk across the different functional components of the production
system.
Vertical integration can be the most effective means of minimising transactions costs, internalising potential
externalities, efficiently managing risk and ensuring efficient coordination of operations and investment.
However, a vertically integrated monopoly requires effective economic regulation to ensure its operations and
investments are economically efficient.
In many countries, economic regulation of a vertically integrated electricity supply utility has been in the de facto
form of government ownership, reflecting institutional capacity constraints that preclude effective regulation as
well as the specification of multiple potentially conflicting objectives for the electricity utility (Joskow, 2008a).
However, in these circumstances, there has been a tendency for the vertically integrated utility to have poor
incentives to perform well in terms of cost efficiency and service delivery. In response, there have been worldwide
efforts to “unbundle” the different functions of a vertically integrated electricity utility, introducing competition
into the generation and retail functions and improving the regulation of the natural monopoly2 parts of the
electricity network.
However, “unbundling” of potentially competitive functions of a vertically integrated electricity utility aims to
remove the need for regulation of those functions but comes at the cost of making coordination of the different
functions in electricity supply more difficult (Joskow, 2008a; Gomez-Ibanez, 2003). The problem is further
complicated where the vertically integrated utility still competes in the potentially competitive parts of the
industry because although entry has been allowed, full unbundling has not in effect occurred. Effective economic
regulation in these circumstances may be very complicated. In summary, vertical unbundling involves a trade-off
between the benefits of introducing competition and the costs of increasing coordination.
In economics, a natural monopoly is a situation where a single firm offers the lowest cost supply. This does not necessarily mean
that there are unrealised economies of scale.
2
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The key points of Joskow (2008a) and Gomez-Ibanez (2003) are that the problems of coordination have been
underestimated in the enthusiasm to introduce competition. Furthermore, the coordination problems are likely
to be even more important in a developing country context where electrification penetration is low and costly,
as is the case for PNG.

2.3 The standard reform model
There have been substantial reforms to the electricity sector in many countries over the past 30 years or so. In
higher income countries, the standard reform program has entailed some or all of the following (Joskow, 2008a;
Kessides, 2012a; Guasch & Spiller, 1999):
•

corporatising or privatising state-owned electricity businesses — which entails separation of policy,
regulatory and commercial functions and effective accountability mechanisms;

•

vertical and horizontal restructuring of vertically integrated monopolies — with generation and retail
(metering and billing) functions being potentially competitive, and networks and system operator
functions being natural monopolies requiring regulation;

•

establishing an independent and sufficiently resourced regulatory authority and regulatory rules to
facilitate competition and ensure efficient price signals while continuing to regulate the natural monopoly
transmission and distribution functions;

•

establishing an independent system operator ISO responsible for dispatch, reliability and planning; and

•

facilitating competitive (and deregulated) wholesale spot markets and financial trading markets for risk
management and ancillary services.

In an early World Bank study of Latin American and Caribbean countries, Guasch and Spiller (1999) argued that
the traditional vertically integrated electricity firm was not efficient, and that most importantly, full integration
was no longer justified by economic principles. This reflected the proposition that the various efficiencies
associated with vertical integration do not compensate for the benefits of competition. The main unresolved issue
identified by Guasch and Spiller (1999) was the creation of a sufficiently resourced and effective independent
regulatory agency. They also identified a weakness of the new structures, which was the limited incentives for
investment in necessary network expansion.
In a further World Bank study, Besant-Jones (2006) presented a more qualified view that recognised the limitations
for introducing competition and the importance of starting conditions for designing and implementing reforms.
Besant-Jones identified lessons learned from reforming power markets in developing countries that include:
•

different starting conditions mean that there are no “cookbook” solutions for reform — substantial market
restructuring would be infeasible for small, low-income countries;

•

the case for unbundling is weakest in small systems in countries with undeveloped institutional capacity
and weak economic conditions — economies of scale and scope would be lost without gaining the benefits
of competition;

•

change to commercially oriented governance is fundamental to achieving sustainable reform of power
markets — this requires removal of the management and development of power supply from political and
bureaucratic control to achieve commercial standards in management practices, financial performance
and pricing;

•

the public sector will often, for the medium term, remain the main source for investment where country
and market risks deter investors;

•

credibility for regulation is needed to attract long-term at-risk investment in electricity services — this
requires autonomy, transparency and accountability for the regulator and may require regulation by
contract to sustain private investment;
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•

governments must generate public acceptance and stakeholder consensus for proposed reforms and
maintain their political commitment to reform;

•

extending access to affordable electricity services to low income households is one of the most practicable
ways of improving their welfare.

More specifically in relation to competition, the main issues according to Besant-Jones (2006) are that:
•

many markets are too small to support full competition — effective competition requires adequate supply
capacity to meet all load segments of the power system and sufficient independent generators;

•

the transmission and power control system may not be sufficiently developed to manage the complex
power flows in a competitive market;

•

there may be inadequate protection of property rights and inadequate legal infrastructure for effectively
resolving disputes (including payment) in a rapid manner.

The general absence of necessary conditions to facilitate open competition indicates that competition should be
introduced gradually as follows: (Besant-Jones, 2006)
•

open access to networks for third parties and bilateral trading instead of trading through a single buyer;

•

the system operator must dispatch generation capacity without favouring any particular wholesale supplier;

•

distributors must pay generators fully and promptly;

•

countries that have not achieved substantial household electrification should focus on encouraging
competition to serve those who do not have access instead of on retail competition.

In a relatively more recent review of electricity reforms Kessides (2012a) concludes:3
The standard model notwithstanding, electricity reform in developing and transition economies
has been an incomplete, uneven and irregular process that entails a complex set of interactions
between the state and the market. Reforms have progressed furthest in Australia, Canada, the
United States, most European countries, and parts of Latin America. They have been slow and
unstable in Asia and Eastern Europe and highly problematic in Sub-Saharan Africa. Indeed,
no developing country in Africa and very few outside Latin America have fully adopted the
standard reform model. Moreover, introducing IPPs has been second only to corporatization as
the step most frequently undertaken.
Kessides (2012a) further notes that while the standard model is a sound guide for restructuring electricity
markets, if it is implemented correctly, significant departures from it are likely to lead to performance problems.
Furthermore, he finds that most developing countries lack key institutional prerequisites, including: commitment
to reform; scale of the industry; and legal and financial infrastructure. In response, he notes that a hybrid
model has developed where independent power producers (IPPs) play an important role alongside SOEs but
that the success of IPPs is contingent on a coherent policy framework that pays explicit attention to planning,
procurement and contracting issues. He argues that this requires effective regulatory governance characterised by
independence, accountability, transparency, predictability and capacity.
In relation to unbundling, Kessides (2012a) notes that the coordinated planning that enabled integrated utilities
to adjust generation and transmission capacities and internalise their interdependencies has been replaced by a
series of decentralised decisions based in part by a mix of regulation and market signals. This unbundled structure
has the drawback that often no member of the industry has the combination of incentives and ability needed
for system-wide planning. These findings align with the concerns and predictions expressed by Joskow (2008a).
Kessides (2012a) also notes the liberalised, unbundled electricity markets are poorly designed to encourage largeOther relevant references that Kessides draws on include Eberhard and Gratwick (2011), Gratwick and Eberhard (2008), Jamasb,
Newbery and Pollitt (2004), Nagayama (2007), Zhang, Parker and Kirkpatrick (2008). Xu (2005) is also relevant.
3
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scale investment in renewables.
A relatively new development, that is particularly relevant for PNG, is the growth of embedded or distributed
generation where small-scale generation occurs near the site of use. Traditionally the generation has been based
on diesel fuels but more recently renewable technologies including solar, wind and small-scale hydro power have
been used or considered. The extent to which these technologies are likely to be connected to the existing grids
in PNG is not clear. However, where connection is feasible there may be investment coordination issues.
An example of coordination problems in Australia’s (largely unbundled) national electricity market is the issue
of integrating renewables investment into existing networks. The issue relates to the optimal mix, location and
use of renewables generation and transmission extension investments. In Australia, the market-led approach to
planning has meant that relatively higher cost generators are currently incentivised to locate renewable projects
near existing lower voltage transmission lines without considering congestion and intermittency implications.
Alternatives involving a combination of lower cost and larger scale generators and additional transmission
investment are effectively precluded by the market arrangements where new generation is required to lead
network expansion (Transgrid, 2018).

2.4 Evaluating regulatory systems
Power systems contain monopoly components that require some form of economic regulation (of prices) to
ensure that their activities are of maximum benefit to society. This section outlines the key features for effective
economic regulatory systems.
Economic regulation focuses on key economic aspects of a relationship between investors or owners of service
with market power and consumers (households and firms) of that service. At a high level a sustainable and
effective regulatory system must credibly satisfy the demands of both investors and consumers.
Following the seminal work of Levy and Spiller (1999) there are two fundamental aspects of regulatory systems
— regulatory governance (the institutional framework and mechanisms that constrain the discretion of the
regulator and help resolve conflicts) and regulatory content (specific methods and rules for regulation). Regulatory
content only becomes important if effective regulatory governance is established. This section focuses on best
practice standards for regulatory governance. Regulatory content is considered when discussing specific aspects
of economic regulation in Chapter 4.
The World Bank Handbook for Evaluating Infrastructure Regulatory Systems represents best practice in
evaluation of infrastructure regulatory agencies using a principles approach and case study examples. It also
provides highly relevant principles and frameworks for regulatory design (Brown, et al. 2006).
The Handbook emphasises ‘horses for courses’ in recognising the importance of both how well regulatory
systems deal with current circumstances in the relevant country and sector and whether they provide a route for
improvements in regulatory practices and outcomes.
The benchmark for best practice regulatory governance is considered to be the ‘independent regulator’ model —
encompassing organizational independence, financial independence and management independence. Policy and
regulatory functions should be separated to ensure clarity and accountability, to avoid conflicts of interest and to
ensure equal treatment of private and publicly owned firms. The independent regulator model has been widely
adopted and, although the degree of independence varies, there is empirical evidence to support its positive
impact on overall economic welfare (Estache and Wren-Lewis, 2010).
The principal rationale for the independent regulator model is to avoid ad hoc and unpredictable political
intervention. Obviously, however, the regulator also needs to be independent of the entities that it regulates.
The independent regulator model is most suitable for constitutionally based governments operating under the
rule of law and with separation of powers between the legislative and executive branches. It is not likely to be
suitable in highly centralised, authoritarian states or corrupt regimes. Hybrid models or transitional models may
be necessary in fragile and transitional regimes but should at least incorporate the meta principles set out below.
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On governance, a hierarchy of three meta principles and ten key principles for an independent regulator
model and fifteen critical standards for effective infrastructure regulation are specified. The meta principles are
applicable assuming commercialisation and contract enforcement apply and are:
1. Meta principle 1: Credibility — Investors must have confidence that the regulatory system will honour
its commitments.
2. Meta principle 2: Legitimacy — Consumers must be convinced that the regulatory system will protect
them from the exercise of monopoly power, whether through high prices,
poor service or both.
3. Meta principle 3: Transparency — The regulatory system must operate transparently so that investors
and consumers ‘know the terms of the deal’ or ‘rules of the game’.
Note that the third meta principle is in effect a critical aspect of achieving the first two meta principles.
The independent regulator concept and the above meta principles help to ensure that decisions will be in the
collective interest of the whole community and not the interests of specific groups. The combination of the
independent regulator and the meta principles also encourage confidence in the fairness, impartiality and
stability of regulatory decisions which is important for reducing risk and facilitating investment.
The meta principles are supplemented by ten key principles that include: appropriate autonomy; accountability
(including transparency and public participation); predictability; clarity of roles and rules; requisite powers;
appropriate capacity; and rules to ensure integrity of conduct. The World Bank Handbook of Evaluating
Infrastructure Regulatory Systems also specifies fifteen critical standards that are designed to show how the
principles can be made operational. They constitute a checklist of actions to produce a functioning independent
regulator.
The above principles can be used to evaluate the likely effectiveness of regulatory arrangements.

2.5 Commercial and development objectives
Much of the thinking and advice in relation to the standard reform model for the electricity sector has derived
from reforms in more developed countries where there is generally more market development and institutional
capacity. However, as noted, some authorities (see Section 2.3) have argued that many aspects of the standard
reform model may not be feasible nor appropriate in developing countries and that there are no “cookbook”
solutions.
In a developing country context, there are many “missing” or “incomplete” markets reflecting fundamental
factors that in effect mean there is market failure. These factors include the scope for various externalities and
public goods that mean that some form of government-subsidised monopoly is the only feasible means of
ensuring reasonable access to essential services like electricity.
As discussed in an earlier study:
“Thus, in the early stages of development SOEs can be characterised as public institutions that
are needed to address various market failures (natural monopoly, public goods and externalities
in particular) and achieve certain social objectives, with public ownership providing a default
form of contracting and regulation to help achieve the various economic development objectives.
However, as economies and markets within them develop there is greater scope for private
enterprises to undertake activities that in the past were largely the preserve of many SOEs.
Furthermore, once the main market failure that justified the SOE can be better addressed
because of economic development and improved institutional capability, there can be more
scope to separate the commercial, regulatory and policy functions of public enterprises. This
in turn leads to the SOE focussing more directly and effectively on commercial success. These
factors are reflected in the general consensus on how to improve SOE performance by more
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explicit contracting, autonomy and accountability with international best practices. However,
there is a need to consider how those features should be amended or developed when SOEs in
effect are primarily ‘development’ institutions or responsible for major development functions
rather than just delivering essential services that could be provided under contract by a private
enterprise.”(Fallon, 2017, pp. 9–11)
The level of economic and institutional development in PNG may not be consistent with supporting the
standard reform paradigm for SOE reform generally and electricity reform in particular. In the case of PNG, the
dominant problem for the electricity sector is the small proportion of the population with access to electricity
(see Section 3.1). The situation is complicated by the dispersal of the population, geographic features, low
capacity to pay and low institutional capacity in operations, regulation and policy and investment coordination
and the limited scope for introducing effective competition in the electricity sector. These issues are discussed
further in Section 4.2.

9
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3. The electricity sector in PNG
This chapter provides a brief review of the electricity sector in PNG, covering: resources and access; key
institutions; and planning, governance and regulation.

3.1 Electric power resources and access
PNG has an extensive and diversified portfolio of energy assets, including substantial natural gas, hydro, geothermal and other renewable resources.
However, PNG is the least energy intensive economy in the APEC region (Lawrence, 2017). According to
the NEP, electrification coverage is only about 13 per cent of the population, with less than 1 per cent of the
population having access to electricity in the outer provinces and 16.4 per cent in the National Capital District.
Grid penetration in rural areas is less than 1 percent (Asian Development Bank (ADB), 2017).
The low electrification coverage reflects a combination of high network cost, as a result of the dispersion of the
population and geographic features; and low capacity to pay for most of the population. A National Electrification
Rollout Plan (NEROP) is a central feature of the recently finalised National Electricity Policy.
PNG currently has 797 Megawatt (MW) of installed generation capacity, including hydropower (432 MW)
diesel (217 MW), gas (85 MW), geo-thermal (56 MW) and biomass (7MW). The hydropower potential is
estimated to be 15,000 MW and there are significant underutilised biomass, natural gas, geothermal and solar
resources (, 2017).
According to ADB (2017), electricity demand is expected to rise strongly as resource, infrastructure and other
economic activity continue to increase. Various hydro, bio-mass, geothermal and gas generation projects are
under construction or feasibility assessment. Smaller-scale generation and investment in networks will be needed
as part of the recently developed NEROP.
The three major grid systems in the country operated by PPL are the Port Moresby System, the Ramu System
and the Gazelle Peninsula System. Parts of the country not covered by the utility grid are powered by mini-grids,
including “C” centres in isolated rural areas, that are predominantly powered by diesel (Asian Development
Bank, 2015c). There are also a number of relatively large isolated industrial developments that generate their
own power (ADB and Department of Petroleum and Energy, 2009). According to ADB (2017), there are 19
geographically isolated independent power grids serving provincial centres.
Table 1 presents the key strategic areas and targets for electrification for 2030. Table 2 presents the targeted
generation capacity as specified in the PNG development strategic plan (Department of National Planning
& Monitoring, 2010, p. 77). The PNG Development Strategic Plan (2010–2030) outlines a broad plan for
a national grid with an electricity transmission super-corridor, that will require significant resources. It is
also relevant to note that approximately 35 per cent of the population resides within PPL’s exclusive territory
and approximately 71 per cent of the population resides within 50 km of the existing high voltage network
(Department of Petroleum and Energy, 2013).
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Table 1: Access and capacity targets for electrification

Key strategic areas
Key indicators

Baseline Information

2030 target/objective

Access to electricity
12.4% of households
Gas, hydro and other renewable Gas: 72 MW
generation capacity
Hydro: 217 MW

At least 70% of households
Gas: 390 MW
Hydro: 1020 MW

Other renewables: 56 MW
Other renewables: 500 MW
Diesel and coal generation capacity 158 MW grid connected diesel Less than 40 MW capacity diesel
generation
generation and 30 MW coal
generation
National grid
Does not exist
All major towns and cities to be in
the national grid which will feed off
an electricity super-corridor
Source: Department of National Planning and Monitoring (2010, p. 77).
Table 2: Targeted generation capacity

Hydro
Diesel thermal
Gas thermal
Coal
Other renewables
Total capacity

2010

2015

2020

2025

2030

MW
215
160
70
0
55
500

MW
430
100
130
30
90
780

MW
580
60
280
30
160
1110

MW
750
40
390
30
280
1490

MW
1020
30
390
30
500
1970

Source: Department of National Planning and Monitoring (2010, p. 79).

3.2 Energy sector institutions
The key institutions that govern the operations of the energy sector are:
1. Department of Petroleum and Energy (DPE). DPE is the overarching agency responsible for energy sector
policy and planning. It also heads the Electricity Management Committee. The recently approved NEP
specifies that DPE will be restructured into a National Energy Authority (NEA) with overall planning
responsibilities, an energy commission (ENERCOM) with responsibility for economic regulation,
competition and technical regulation and a Community Service Obligation (CSO) Company (See
Section 4.1). DPE reports to the Minister for Communications, Information Technology and Energy
with respect to electricity matters.
2. Kumul Consolidated Holdings Limited (KCH), formerly the Independent Public Business Corporation
(IPBC) is a holding company with trustee ownership and wide authority for State owned assets and
enterprises, with respect to their performance. KCH reports to the Minister for Public Enterprises and
State Investments.
3. Independent Consumer and Competition Commission. ICCC is currently the economic regulator for
electricity tariffs but has limited capacity to carry out its mandate and cannot independently take decisions.
ICCC also sets license conditions for market participants, though PPL is the only regulated electricity
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entity at present. The ICCC also issues licenses to IPPs and mining companies that own generation
and distribution facilities. As specified in the NEP, its regulatory responsibilities for electricity are to be
transferred to ENERCOM (see Section 4.1).
4. PPL is a state-owned, vertically integrated electricity utility that provides generation, transmission,
distribution and retail services in most grid connected urban areas. The ICCC has delegated responsibility
for technical regulation to PPL. Structural reforms to PPL are being considered as part of the NEP (see
Section 4.1).

3.3 Independent Power Producers (IPPs)
There are several IPPs which sell or plan to sell some or all of their output to PPL. These include PNG Forest
Products Limited (in Bulolo), Oil Search Limited (Highlands, Lae and Port Moresby), New Britain Palm Oil
(Kimbe) and Hanjung (Kanudi in Port Moresby). However, the ADB has noted that the private sector has not
appeared to be particularly interested in participating in the electricity market and that the private sector is likely
to seek a strong risk mitigation structure to overcome payment and political risks as well as government support
for the procurement of land from local communities (ADB, 2015c).

3.4 Planning, governance and regulation
Various sources have expressed concerns about capacity and outcomes in relation to electricity policy development
and implementation; regulatory arrangements; and the performance of PPL. These problems reflect weaknesses
in planning and governance arrangements and inadequate public finance to support development objectives for
electricity access, reliability and affordability.

3.4.1 Policy development
Government policy for developing the energy sector including electrification is set out in the Development
Strategic Plan, Papua New Guinea Vision 2050, the NEP and the Electricity Industry Policy.
The 2011 Electricity Industry Policy document may be revised given the recent approval of the NEP Policy, but
the strategic objectives are consistent with the NEP and the document usefully highlights a number of key issues
that are or need to be addressed, along with options for reform. These include improving access to electricity
services, improving the reliability of electricity supply and ensuring that power is affordable for consumers.4
Collectively the foregoing plans and policies give prominence to:
•

An emphasis on rural electrification and renewable technologies.

•

Institutional reform.

•

The promotion of competition.

Details or relevant proposed policies are discussed in Section 4.1.

3.4.2 Planning and governance issues
Planning and governance arrangements for the electricity have evolved over a long period of time but with
limited success in achieving access, reliability and affordability objectives. There have been numerous changes
in institutions and responsibilities and there continues to be overlap of functions and inadequate coordination.5
The NEP confirms that the evolution of an energy policy framework in PNG has been somewhat ad hoc
(Department of Public Enterprises and Department of Petroleum & Energy, 2018, p. 20).The emphasis from
the 1960s into the 2000s was on expanding the electricity supply system and seeking ways to place the state
See Independent State of Papua New Guinea (2011, pp. 3–5), and Department of Public Enterprises and Department of Petroleum
and Energy (2018, pp. 12–13).
5
See Department of Public Enterprises and Department of Petroleum and Energy (2018, pp. 19–22) ADB and Department of
Petroleum and Energy (2009, pp. 10–11), and ADB (2017, pp. 49–50).
4
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owned, vertically integrated electricity company (Electricity Commission (ELCOM), now PPL) on a commercial
footing. According to the NEP (2018), various reviews have concluded that the policy and legislative frameworks
for the energy sector have been characterised by lack of clarity and overlap in relation to intent and mechanisms
for implementation. However, most of the recommendations of reviews have not been implemented, reflecting
budgetary and human resource capacity constraints and inadequate political support (Asian Development Bank,
2017).
Weaknesses in coordination and leadership that have been identified include: political interference in the selection
of new generation assets; the absence of a strong centralised agency and coordination; lack of organisational,
financial and technical capacity within the Department of Petroleum & Energy; and other governance issues
including political interference in the appointment of senior management and tariff adjustments (ADB, 2017).
Unexpected changes in policy including in situations where substantial sunk investments have been made have
also been a problem, for example in relation to guarantees to cover the risk of non-payment by PPL.
A particular weakness has been the absence of a comprehensive and co-ordinated energy policy including a
power sector development plan. The NEP has been developed to address these issues (Department of Petroleum
& Energy, 2013). However, there continues to be significant ambiguity and overlap in responsibilities for
developing and implementing plans for the electricity sector in PNG with NEA, KCH and PPL having roles in
planning, policy and accountability mechanisms that need clearer and non-conflicting specification.
Key aspects of the policy and plans for the electricity sector are discussed further in Chapter 4.
Another issue relates to the governance arrangements for PPL and KCH. PPL is a corporatised SOE and formally
reports to KCH as the trustee owner and all-encompassing authority for all State-owned assets.6 The governance
arrangements for SOEs have struggled to achieve a best practice model with respect to clarity of objectives,
commercial focus, management authority and autonomy and accountability over a long period of time (Fallon,
2017). The most recent changes relate to the replacement of the IPBC by KCH and various amendments to the
legislation that governed the IPBC and its functions.
In summary, in terms of Objects, KCH is required to act as trustee of relevant trusts on behalf of the State, to
act as a financial institution for the benefit of SOEs and the State, and to enter into arrangements that advance
the financial interests of SOEs or the development of the State. In terms of functions, the Corporation has
the authority to monitor, plan, coordinate and manage State assets and projects and to determine policies and
organise and manage finance for SOEs.
However, KCH’s decision powers are circumscribed by various provisions in the revised legislation that limit
its independence compared with how the IPBC was originally established (Fallon, 2017). The main device
for controlling the activities of the SOEs is the requirement for them to submit an annual operating plan but
amendments in 2012 require SOEs to submit annual plans to NEC in place of submission to the IPBC (now
KCH) subject to NEC approval. Although KCH still vets the plans the requirement for NEC approval is not
consistent with the corporatisation principle of management autonomy for operational matters and is reported
to have led to unreasonable delays. In addition, in terms of formal powers, some powers relating to the Objects
and Functions were repealed and in particular the powers of the Corporation to set policies and give directions
to SOEs were removed and replaced by provisions to allow the Minister, following approval of the NEC, to set
policies and give directions.7
Another issue that needs more consideration is the apparent overlap and conflict between responsibilities for
KCH, DPE and PPL. This issue is discussed further in Chapter 4.

3.4.3 PNG Power Limited
PPL is the State-owned vertically integrated electricity company responsible for supplying electricity through
See Independent Public Business Corporation (Kumul Consolidated Holdings) (Amendment) Act 2015), certified on 12 August 2015.
See Independent Public Business Corporation (Kumul Consolidated Holdings) (Amendment) Act 2015), certified on 12 August 2015,
p. 32.
6
7
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the three major grid systems. As a commercial SOE, it is arguable that the policy intention for over thirty years
has been for PPL to be commercially successful. However, the policy has not been reflected in the specification
of a clear commercial objective for PPL or in the implementation of effective monitoring and accountability
mechanisms. For example, during most of the 1990s corporate objectives were not defined and agreed with
government, there were no performance agreements between boards and chief executives, there were numerous
examples of government interference in public enterprises and there was no systematic performance reporting to
the Department of Treasury and Planning (Fallon, 2017 p. 20).
Several SOEs including ELCOM were considered for privatisation in 2002. According to Fallon (2017, audits
and sales document of these entities were completed in preparation for privatisation but that did not proceed.
For example, Air Niugini was prepared for sale but bids acceptable to the government were not received.
Subsequently the policy of corporatisation has been followed but ADB reviews have identified continuing
deficiencies in the legal and governance framework for SOEs, including the absence of explicit commercial
objectives and transparent and effective monitoring arrangements (ADB, 2015a; ADB, 2014).
The IPBC Act, amended in 2015, provides for KCH to agree on explicit commercial and non-commercial
objectives with SOEs and implement monitoring arrangements (Fallon, 2017). However, according to the
current publicly available Information Handbook for PPL (PPL, 2016, p. 6), its corporate objective is expressed
as follows:
“To enhance the economic and social development of Papua New Guinea through leading the
development and expansion of electricity supply throughout the nation. This will be achieved
through aligning, coordinating and utilising the resources of PNG Power, Government and the
private sector.”
It is reasonable to interpret this objective as a development objective rather than a commercial objective.
Electricity Industry Act (2002, p. 14) also notes that PPL’s formal powers and functions include a requirement:
“To plan and co-ordinate the supply of electricity throughout the country.”
PPL also has responsibility for determining and monitoring technical standards for the electricity industry. This
is a temporary responsibility assigned from the ICCC.
With technical assistance from the World Bank, PPL is currently developing comprehensive, least cost plans to
achieve the goals of ensuring access to electricity for 70 percent of households in PNG by 2030 and 100 percent
renewable generation by 2050, while minimising system losses and maximising system reliability and responding
to the need to reduce tariffs.
PPL has also confirmed that it will be developing an IPP and Major Infrastructure Policy and announced that
it is placing a six-month moratorium on considering any generation or major infrastructure proposals that
are unsolicited or have not been the result of a competitive bidding process (Blacklock, 2018). However, it
is separately reported that the ICCC has raised concerns about PPL plans to halve tariffs given they have not
changed since 2013 and PPL had not met most capital investment objectives in the past five years (The National,
2018). But if the electrification objectives are to be achieved, substantial reductions in the prices that most
rural households pay will be needed, as affordability is considered to be the critical constraint to be overcome in
improving access.
The specification of a development and coordination objective for PPL may be most appropriate given the
development challenges but it conflicts with a policy objective of commercialisation and there appears to be
overlap with the proposed role for the NEA with respect to policy and planning. It would be helpful to confirm
the role of PPL as discussed further in Chapter 4.
There is also a conflict with an objective of introducing competition if PPL is responsible for planning and
coordination of supply. As explained in Section 4.1 the NEP envisages “unbundling” of various functions and
assets of PPL to address potential conflicts and performance issues. However, unbundling introduces other costs
and restructuring by itself is not sufficient to ensure better outcomes. These issues are also discussed further in
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Chapter 4.
The performance of PPL has been a concern for some time. It is reported that many PPL stations require
overhaul, maintenance and upgrading as does the transmission and distribution system (ADB & Department of
Petroleum and Energy, 2009; Lawrence, 2017). There are also reported to be significant system losses associated
with illegal off-take and losses due to non-payment and late payment of bills including by state entities. A recent
ADB review confirmed a lack of organisational, financial management and technical capacity within PPL as well
as political interference in generation and staffing decisions and the absence of a strong centralised agency and
coordination (ADB, 2017, pp. 49–50).
However, the performance of PPL is constrained by limited funds for expansion and maintenance and
expectations that prices will be constrained to help ensure tariffs are affordable. It is not feasible for PPL to
undertake significant investments given the financial constraints it has faced. For example, NEC Decision No.
163/83 required PPL to adopt the National Planning and Development Criteria of an internal rate of return of
10 per cent for any rural electrification project to be funded from PPL’s own budget (Department of Petroleum
& Energy, 2013, p. 84). The Government in any case froze retail tariffs in 2013 and they have remained that
way for past five years.
As suggested, PPL’s objective is best interpreted as a development objective as it does not appear to be effectively
focussed on financial performance. However, if this perspective is accepted and recognising the maintenance
backlog and the clear need to improve management and technical capacity, PPL is clearly in need of substantial
assistance in improving human resources and accessing finance to meet its service obligations. Even with
substantial concessional funding it would still be the case that mechanisms need to be developed to ensure that
PPL develops good commercial discipline with respect to management practices and cost and service delivery
outcomes. At the time of writing this report changes had been made to senior management at PPL and it was
receiving assistance from the World Bank to improve its planning and technical capacity. Continued technical
assistance and substantial concessional funding will be needed to ensure PPL is able to meet the development
objectives with respect to electrification.
A well specified policy for CSOs has been approved for some time but it has not been implemented (Government
of PNG, 2012a; Government of PNG, 2012b). PPL and other SOEs have been delivering CSOs to the extent
possible by the application of a uniform tariff (Fallon, 2017). The uniform tariff is not cost reflective with higher
density urban centres in effect cross subsidising lower density areas. In the regulatory contract (RC) that applied
for the period 2013 to 2017 the ICCC allowed PPL to price differentiate across geographic areas as long as the
relative price between different customer types was maintained.8 However, it is understood there has been
limited use of this provision. It is also reported that PPL has in the past not charged the maximum tariff as set
by the ICCC (ADB & Department of Petroleum and Energy, 2009; Lawrence, 2017) but, without an effective
CSO policy that provides funding from the central government budget or donor support, the maximum tariff
is what is needed given expected demand to ensure the recovery of efficient costs. The problem is that there are
in effect two key objectives — improving access and ensuring cost recovery — but only one policy instrument
in the form of a uniform tariff.

3.4.4 Regulatory arrangements
The ICCC uses ‘regulatory contracts’ to regulate the prices of SOEs that have been declared for regulation. The
regulatory contracts apply for periods of up to 10 years but are often for five years.
Concerns have been expressed in the past about the effectiveness of the regulatory contracts, however reforms
have been undertaken as is evident in reviewing the current regulatory contracts for PNG Ports and for PNG
Power (Fallon, 2017).
The ICCC (2014) has also developed a third-party access code and technical grid code to facilitate the scope for
See Independent Consumer and Competition Commission (2013, p. 54). The customer types are Domestic credit; General supply
credit; Public lighting average; Easipay domestic; and Easipay general supply.
8
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IPPs to access the network of PNG Power in contracting with retailers of electricity. This is consistent with the
policy objective of promoting more competitive generation options as specified in the NEP.9
The regulatory frameworks and tools adopted by the ICCC are conceptually appropriate, but the main problems
are limited capacity, for example to review cost efficiency, and limited independence. It is noted that the ICCC
has not proven to be independent in practice with respect to electricity prices, with a government approved tariff
freeze (in nominal terms) in place since 2013 (The National, 2018, p. 37; ADB, 2014, p. 20).
It is also noted that there are economies of scope in economic regulation functions particularly in small markets
and where there are uneven work programs given regulatory cycles. This has implications in relation to the decision
to transfer the regulatory functions with respect to electricity from the ICCC to the proposed ENERCOM.
More details about the current and prospective regulatory arrangements for PPL are discussed in Chapter 4.

3.4.5 Funding and capacity constraints
Funding for both rural electrification and for maintaining, upgrading and connecting existing networks has
been a longstanding constraint. As noted, PPL lacks adequate resources to make major capital investments and
struggles to maintain and operate existing assets (ADB, 2015c, p. 5; ADB, 2017, pp. 49–50) . Institutional
capacity is also a constraint in both the Department of Petroleum and Energy and the ICCC.
Another problem is that a lot of the district level funding in the form of development grants now goes through
local members of parliament, with PPL undertaking the implementation work. PPL has little control on
determining priorities and ensuring ongoing viability. A more centralised approach would be more efficient but
is likely to be resisted by local members of parliament.
There is also a need to ensure effective access to land particularly for realising small scale opportunities (Lawrence,
2017). It is understood that in rural regions compensation for landowners is a significant component (often onethird) of project development costs. This raises an issue of convincing local communities of the benefits of access
to electricity in return for only modest land compensation payments.
The NEP and the National Electrification Roll-out Plan (NEROP) contain various strategies for ensuring there is
sufficient finance to support announced policies, including: donor funding, public private partnerships (PPPs),
improved CSO policy implementation and tariff mechanisms (ADB & Department of Petroleum and Energy,
2009). The various financing strategies are discussed in Chapter 4.

9

See Department of Public Enterprises and Department of Petroleum and Energy (2018, pp. 8788).
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4. The reform program for the electricity sector
in PNG
4.1 The National Energy Policy overview
The National Energy Policy (NEP) 2018–2028 was passed by the National Executive Council (NEC) on the 1st
February 2018 (Basil, 2018). The policy emphasises the development of renewable energy. The NEP notes that
the State should be actively involved in the development of renewable energy resources to ensure that the Vision
2050 goal of 100 percent electricity supply using renewable energy is achieved as well as ensuring adequate and
equitable returns for investors and the country (Department of Public Enterprise & Department of Petroleum
and Energy, 2018 p. 22, pp. 34–36).
For the electricity sector, the main elements are a National Electrification Rollout Plan (NEROP) and reform of
institutional structures. The NEP and Development Strategic Plan envisages that 70 percent of the country will
have access to electricity by 2030 (Department of Public Enterprise & Department of Petroleum and Energy,
2018).
The NEP envisages the promotion of competition but gives priority to the roll-out of electrification. More
specifically, the policy for competition is described as follows:10
“12.5.1.3 COMPETITIVE ENERGY MARKETS
1. To improve reliability of energy services competition will be promoted and introduced in the
energy sector. Competition in energy supply provides choice to consumers, places downward
pressure on prices and incentivizes efficient investment. However, given the current stage of
development of the energy market, particularly the low rate of electrification, competition
is best introduced to minimise costs once the sector is sufficiently developed and electricity
penetration reach(es) developing country norms. Competition for the opportunity to
develop already occurs so market supply competition is still some years away.
2. The government will push for reforms and initiate programmes for ensuring efficient energy
markets continue to work effectively and competition is promoted.
3. Tariff regulation, as a second-best option to competitive markets would continue to play an
important role in ensuring an affordable and reliable energy to end users.”
The scope for facilitating competition in various parts of the electricity sector is considered in the Electricity
Industry Policy.11 According to the Department of Public Enterprise & Department of Petroleum and Energy
(2018), the NEP notes that the Electricity Industry Policy will be reviewed as a matter of urgency ( pp. 75, 81).
The further development of a policy for specifying and implementing CSOs is recognised as important for
ensuring the electrification roll-out meets affordability objectives.12 Some basic principles and policies are set
out in the NEP. The existing CSO guidelines were developed in 2012 and may need amendment.13 However,
essentially the main problem is that it does not seem feasible at all to finance CSOs from the budget as per the
ideal CSO policy, but this is not recognised in the NEP.
Key institutional reforms that are proposed in the NEP include:14
•

Restructuring the Department of Petroleum and Energy into the following entities, with changed
responsibilities:

See Department of Public Enterprises and Department of Petroleum and Energy (2018, p. 105).
Independent State of Papua New Guinea (2011).
12
See Department of Public Enterprises and Department of Petroleum and Energy (2018, p. 89).
13
The existing CSO policy is set out in Government of PNG Treasury Department (2012a, 2012b).
14
See Department of Public Enterprises and Department of Petroleum and Energy (2018, pp. 135–137).
10
11
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o National Energy Authority (NEA) — Overarching body responsible for all energy related matters
involving the development, conversion and transportation of energy, including the development
and implementation of the NEP, the development of renewable resources, the electrification
roll-out, and the long term use and development of state-of-the-art technology to develop new
energy products. It will report to the Minister for Communications, Information Technology
and Energy.
o Energy Regulatory Commission (ENERCOM) — Responsible for economic and technical
regulation of the electricity sector and for promotion of a competitive energy industry.
These functions are currently undertaken by the ICCC with technical regulation delegated to
PPL. ENERCOM will be housed under the NEA until it assumes all regulatory functions.
o Community Service Obligation Company — The responsibilities have not been specified in the
NEP, but it is expected that the CSO company would have responsibility for implementing the
CSO policy including in the context of NEROP.
According to the Department of Public Enterprise & Department of Petroleum and Energy (2018), for PPL
there is to be consideration of unbundling to establish separate commercially oriented entities for generation,
transmission, distribution and retailing; the establishment by government of companies to be involved in power
generation on their own or through PPPs; and the development of a legal framework for an ISO.
The NEP also discusses the need for ENERCOM to set cost reflective tariffs, particularly in the context of
unbundling of PPL’s functions and differences in costs across regions and the scope for using the tariff to
encourage renewable energy generation (Department of Public Enterprise & Department of Petroleum and
Energy, 2018, pp. 106–112).

4.2 The scope for unbundling and competition
4.2.1 The current industry structure and regulatory controls
The current industry structure and regulatory controls include the following features:15
•

PPL has exclusivity for service areas within a radius of 10 km of its existing distribution networks for loads
of up to 10 MW. However, PPL may (but is not compelled to) enter into agreements with third party
generators to purchase electricity they generate within its exclusive areas and subject to a third-party access
code to the network infrastructure, specified and regulated by the ICCC.

•

PPL must provide access to its networks for third party producers supplying loads larger of 10 MW or
more, subject to the third-party access code and the grid code.

•

Third party investments are allowed in areas outside PPL’s current exclusive areas. There are several IPPs
operating or under construction including the Kanudi Power Plant in Port Moresby and several involving
Oil Search in Port Moresby and other provinces.

•

PPL’s retail prices and access price arrangements are regulated by the ICCC.

4.2.2 NEP proposals
In terms of the reasons for PPL’s “poor performance in the delivery of electricity services”, the NEP states:16
“4. Poor management and political interference and restrictive policies of government with
regard PPL’s operations have been the main reasons for PPL’s poor performance in delivery
of services.
5. PPL not being a fully commercial entity has faced a major challenge over many years
of balancing improvement in its economic returns versus the social obligations of
15
16
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For further information, see Independent State of Papua New Guinea (2011, pp. 6–7), ICCC (2014, pp. 25–26.).
See in Department of Public Enterprises and Department of Petroleum and Energy (2018, p. 87).

providing subsidised electricity to its domestic consumers.
6.

Some seminars and reports recommended “Unbundling” of several State-Owned
Enterprises (SOEs) including PPL as the way forward.”

The NEP also notes that some of the reasons put forward by expert organisations for non-performance of SOEs
include: poor management and lack of appropriate skills; lack of clarity in functions; lack of governance and
accountability; legacy public service employment issues; and regular changes to senior management (Department
of Public Enterprise & Department of Petroleum and Energy, 2018).
As the central response to concerns about the reliability and availability of power supply the NEP states that:
“... it now seems inevitable that separate commercially oriented entities should be established
for generation, transmission, distribution and retailing.” (Department of Public Enterprise &
Department of Petroleum and Energy, 2018, p. 87)

4.2.3 Electricity industry policy proposals
According to the Department of Public Enterprise & Department of Petroleum and Energy (2018), the Electricity
Industry Policy document published in 2011 provides a well thought out approach to the introduction of
competition. Some of the proposals in that document have already been implemented as described in Section
4.2.1 (exclusivity and access arrangements). It is notable that the Electricity Industry Policy document published
in 2011 does not recommend unbundling of the functions of the vertically integrated PPL (except to allow
IPPs to operate as per the 3rd party access code as described) or the reliance on ‘maximum’ competition or full
contestability as has been advocated in other reports.17
The concept of ‘competition for the market’ is a prominent feature in the Electricity Industry Policy document.
‘Competition for the market’ refers to the concept of a competition for the rights to be a monopoly supplier to
a market segment in the form of a competitive tender with the winning tenderer agreeing to provide a defined
service for the lowest price. It contrasts with ‘competition within a market’ where entry of several entities is
allowed within the same market. The concept of ‘competition within the market’ is currently facilitated by the
ICCC-regulated access code for PPL’s exclusive areas.
Competition for the market outside of PPL’s exclusive supply arrangements could be implemented by a reverse
auction tender. The winning bidder would be the one with the lowest price subject to defined service standards
and the government would need to commit to ensuring there was a credible binding contract at the specified
price. It is most likely to be the case that a substantial subsidy will be required for areas where there are small
loads or if retail prices are capped at levels that are not financially viable for an efficient firm. Private investors
are also likely to need some form of guarantee possibly supported by multilateral or bilateral donors to address
sovereignty, foreign exchange control, regulatory and payment risks.
It is important to recognise that competitive tendering for exclusive rights to supply power will not deliver
effective competitive outcomes unless: the tendering process is independent of political intervention; there is
no corruption of the bidding process; and there is sufficient competition in tendering. Substantial institutional
capacity for establishing effective tendering arrangements and for the award of concessions and supervision of
winning bidders would be required. An independent and effectively resourced agency (e.g. the ICCC) would
need to monitor the performance in terms of delivery of supply, as specified in the tender, of all parties with
exclusive rights.
In summary, the key proposals, in the electricity industry policy, are as follows:
•

17

Competition in generation within PPL’s exclusive supply areas would be facilitated by the third-party
access code. As noted the code does not compel PPL to purchase power from a third party in its exclusive
area — it requires non-discriminatory connection when there is a PPA that has been agreed to, and pricing
at a maximum of avoided costs.

For example, ADB (2015a, p. 66).
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•

Competition to supply loads of 10 MW or more would occur through ‘competition for the market’
implemented through a tender process or with the application of a regulated feed-in tariff.

•

For small loads of less than 10 MW outside of PPL’s exclusive areas of supply, where it would be difficult to
attract investment, the main scope for competition would be a reverse auction tender process for the rights
to be an exclusive supplier in a particular market segment for a defined period of time.

4.2.4 Assessment of the scope for unbundling and competition
In a comprehensive World Bank study of the reform of power markets in developing countries, Besant-Jones
(2006, 2007) highlights the importance of taking account of starting conditions in the design and implementation
of reforms and the avoidance of ‘cookbook’ solutions.
These conditions include the size of the country and its power system, its income level, the investment climate
and the capacity of its domestic financial markets and institutions. Key points from the study (Besant-Jones,
2006) are:
•

Empirical analysis indicates that a clear threshold exists among developing countries in relation to size and
income for the composition of power market reform. This threshold is formed by a combination of system
size larger than 1,000 MW and national per capita income above US$900 (as of 2003).

•

Countries in the lower-income group with small power systems typically have the weakest starting
conditions for reforming their power markets.

•

Country income level has a relatively stronger influence than power system size on the roles of the public
and private sectors and on access and affordability to electricity services. It also has a stronger influence on
the regulation of power markets on the basis that institutional capacity increases with income level.

•

Power system size has a relatively stronger influence on market structure.

•

The composition of power market reform should therefore be adapted to starting conditions in countries.

Table 3 reproduced from Besant-Jones (2007) indicates the type of power market reforms associated with
different starting conditions based on empirical analysis of 150 developing countries.
Although PNG is classified as a lower middle-income country, average income levels are misleading given the
highly dualistic nature of the economy and in any case PNG’s power system size is below the critical threshold of
1000 MW identified in the study, particularly when three separate grids are recognised. In addition, PNG does
not perform well in terms of the other specific starting conditions of access to electricity, investment climate,
institutional capacity and governance.
It is considered reasonable to conclude that the reform characteristics of small low-income countries are more
applicable for PNG than the reform characteristics of large middle-income countries. The discussions on the
fundamental characteristics of power systems, vertical integration versus unbundling and lessons learned from
power sector reform in Chapter 2 and the status of planning, governance, regulation and implementation of
CSO and PPP policies (see Sections 4.5 and 4.6), collectively support this conclusion.
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Table 3: Types of power market reforms with different starting conditions

Developing country group
Small low-income
countries

Large middle-income countries

Power system size

Very small

Small to large

Access to electricity

Low

High

Investment climate

Too poor to rate

Low to medium

Institutional capacity

Very weak

Low to good

Governance rating

Poor

Poor to good

Limited vertical unbundling.
Single buyer with some simple
bilateral trading for wholesale
power.
Semi-autonomous regulatory
agency mainly responsible for
oversight of concessions.
Mainly IPPs in generation;
concessions in distribution
under
public-private
partnerships.
Continued ownership of
most power supply facilities.
Primary responsibility for
financing sector development.
Limited to bidding for PPAs by
IPPs and by private operators
for distribution concessions.

Substantial vertical and horizontal
unbundling. Bilateral trading or a central
exchange for wholesale power.

Country Starting Conditions

Initial reform characteristics
Market structure

Regulation

Role of private sector

Role of public sector

Role of competition

Autonomous regulatory agency with
power to issue licenses and approve retail
tariffs and trading arrangements.
Privatized generators and IPPs. Privately
owned and financed distributors under
long-term licenses.
State ownership in sensitive generation
sectors (hydro, nuclear), transmission,
and nonviable distribution service areas.
Competitive bidding for wholesale
power contracts under bilateral trading
or bidding into a power exchange.

Source: Besant-Jones (2006, p. 3).

Thus, the key proposals for introducing competition as per the Electricity Industry Policy approved in 2011
apply rather than the unbundling of major functions as proposed in the recently approved NEP. This means the
focus should be on facilitating involvement of IPPs for enabling access.
Exclusivity would need to be a feature for licences to supply power, where ‘competition for the market’ was
implemented for example in areas not connected to the grid. This would rule out retail competition within
that market segment. However, this exclusivity tendering arrangement is considered to be the least cost means
of introducing retail competition. In this respect, it is noted that most of the cost savings from competition in
the electricity industry come from competition in generation and bilateral arrangements between large suppliers
and large buyers. Retail costs (metering and billing) are a small component of total costs and retail ‘competition
within a market’ may be socially costly (economically inefficient) because of duplication of various customer
acquisition, retention and transactions costs (marketing, advertising, settlement and other costs) (Kessides,
2004).
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It is also relevant to note that there are concerns about increases in retail margins where retail competition has
gone the furthest in Australia and the United Kingdom. For example, in Victoria, the Australian State with the
longest period of retail deregulation, retail margins are now more than double what regulators considered were
fair when retail margins were regulated, marketing costs have increased, price offers have proliferated but are very
confusing, there is limited innovation, and there is widespread price discrimination (Wood and Blowers, 2017).
Excessive retail margins have also been identified in the deregulated electricity market in the United Kingdom
(Helm, 2017).
Over a longer timeframe, it may be possible to have competition and private involvement in part of the
transmission system, for example for interconnection of the Port Moresby and Ramu grids but this is understood
as not likely to be viable for 15 years or more and will require various contractual and regulatory arrangements
to ensure effective operation and efficient supply (Lawrence, 2017). It is not considered relevant in focussing on
the electrification goals to 2030.
An additional consideration in relation to assessing the costs and benefits of unbundling of the transmission and
distribution functions is that such an option would entail significant additional administrative and regulatory
costs associated with regulating several natural monopoly businesses.
Thus, taking account of the circumstances in PNG, the main finding is that the most likely way in which
competition can be introduced is by bidding by IPPs for exclusive concessions. However, it is also suggested
that there is unlikely to be significant private sector interest unless there is a credible, long term commitment
to pricing and supply arrangements. This is because of concerns about the investment climate and various
macroeconomic and governance risks. These risk aspects are considered further in the discussion on PPPs in
Section 4.6.
This paper therefore recommends that:
•

The vertical structure and existing functions of PPL are retained but its role and the roles of NEA and
KCH are clarified (see Section 4.3).

•

Improvements are made in monitoring the performance of PPL with the ICCC to have primary
responsibility for assessing cost efficiency and making pricing recommendations (see Section 4.4) and
KCH to have responsibility for monitoring the performance of PPL with respect to its development
objectives (see Section 4.3).

•

Competition is introduced gradually by continuing to facilitate access to networks for IPPs and allowing
‘competition for the field’ through reverse tenders for exclusive rights to supply loads outside PPL’s exclusive
areas (as per the National Electricity Policy of 2011).

•

The existing, approved CSO policy is implemented (Section 4.5) to finance commitments to winning
tenderers in high cost areas or alternative donor direct funding arrangements are implemented.

•

PPP arrangements recognise the need for public guarantees, potentially supported by multilateral and
bilateral aid partners to mitigate risk, particularly payment risk, for investors (Section 4.6).

4.3 Commercial and development objectives and responsibilities
4.3.1 Defining appropriate objectives
As discussed in Section 2.5 the extent to which it is appropriate and feasible to make public enterprises
providing essential services in developing countries adopt a more commercial, profit-oriented focus depends on
development priorities and the extent of market and institutional development. The scope for missing markets,
market failure, economies from vertical integration of supply, limited capacity to pay and limited institutional
development collectively support a view that a publicly owned, vertically integrated and subsidised monopoly
electricity firm needs to be the central means of development and operation of a power system in situations as
apply in PNG. This has in effect been the default option in PNG, but it has not been implemented effectively.
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However, most reviews have taken a different view reflecting concerns about the performance of PPL and
recommended commercialisation and competition reforms that are based on experiences in countries where
starting conditions are more suitable for supporting the recommended reforms. These views in turn clash with
the default option and have led to some confusion and conflict in policy development. For example, the NEP
notes that:
“8. Policy interventions are required to make SOEs more commercially oriented. In this
regard, commercially oriented organisations or entities should be created to manage
the evolving electricity industry,” (Department of Public Enterprises and
Department of Petroleum and Energy, 2018, p. 87).
And:
“10. To address these concerns raised in NEC Decision No. 357/2104, it now seems inevitable
that separate commercially oriented entities should be established for generation,
transmission, distribution and retailing.” (Department of Public Enterprises and
Department of Petroleum and Energy, 2018, p. 88).
The CSO policy approved in 2013 also states that legislation will be prepared to require that all SOEs operate
on commercial terms (see Section 4.5).
While in contrast, as discussed in Section 3.3.3, PPL’s publicly specified corporate objective is:
“To enhance the economic and social development of Papua New Guinea through leading the
development and expansion of electricity supply throughout the nation.” (PNG Power Limited,
2016, p. 6)
This is clearly a development objective and not a commercial, profit-oriented objective. However, it is relevant
to note that PPL is concerned to achieve successful commercial outcomes, as well, as specified in its Power
Development Plan for the period 2014–2028 (PNG Power Limited, 2014).
In recognition of concerns about PPL’s performance and limited capacity, the tendency has been to recommend
an explicit commercial, profit-oriented objective and restructuring. It is suggested, however, that someone still
needs to pursue the development objective as a priority and that it is clearly premature to pursue substantial
unbundling of PPL’s functions. A development objective can still be pursued subject to cost discipline but the
essential difference with respect to a typical commercial objective is that primacy is not given to maximisation of
profits and the overriding development focus is important for ensuring community acceptance of overall policy
and progress for electricity sector reforms.
The concept of the NEA may have been created with a view to it being responsible for the development objective,
with a view to changing the formal objective for PPL. However, the development objective in relation to electricity
supply requires extensive technical operational and planning capacity which currently is the responsibility of
PPL (PNG Power Ltd, 2014; Blacklock, 2018). In addition, the state of electrification, network penetration
and overall economic and institutional development means that the task is not simply one of providing an
essential service for a network that is already developed but rather the planning and coordination of considerable
investment in situations where there is very limited scope for meaningful competition.
Reviews have been advocating a more explicit commercial objective and appropriate CSO policies for 35 years
and in some cases ( Fallon, 2017), policies have been specified to reflect these views but typically not implemented.
To some extent this may reflect limited political commitment and limited institutional capacity, but it is more
likely it reflects the overriding need to pursue a development objective while recognising the limited capacity to
finance CSOs from the central government budget.
Recognising the starting conditions of limited capacity and limited finance and the development priority for
electrification, it is suggested that the development objective of PPL be confirmed along with a commitment
to retaining its vertical structure, improving its capacity, financing for CSOs supported by donors if possible,
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and also improving the arrangements for monitoring its performance in order to ensure effective cost discipline
and technical efficiency. The recommendations for retention of a vertical structure for PPL, but with access
for IPPs and improving regulation discussed in Sections 4.2 and 4.4 respectively, would complement these
recommendations for PPL.

4.3.2 Defining appropriate responsibilities
There needs to be clarification of the roles and responsibilities of the NEA and PPL with respect to overall
planning of the power system in PNG. There also needs to be clarification of the roles of the NEA, KCH and
the ICCC with respect to monitoring the performance of PPL.
The proposal to establish the NEA has arisen out of the recognition that there was in effect no central power
planning function, including plans to substantially increase access in rural regions. PPL has an extensive 15-year
power development plan for the period 2014-202818 but at the same time the NEROP has been developed and
assigned as a responsibility for the NEA in the NEP.
The implementation of the NEROP is clearly a major development task. It is instructive to note that in the
preparation of the NEROP, the implementation responsibility was identified as a major challenge by the National
Stakeholders Consultation Workshop report but that at the time no single candidate had been designated to
take responsibility for implementation (Department of Petroleum and Energy, 2013, p. 84). The current and
proposed activities and capacity of the Energy Wing of the DPE and PPL suggest that the key responsibilities
for implementation of the NEROP still need to be clarified.
It is also important to recognise that in the process of preparing the NEROP, the National Stakeholders
Consultation Workshop noted that the organisation responsible for implementation would also be responsible
for detailed activity planning.19 It further noted:
“that PPL “certainly has the expertise to carry out this activity although it would need considerably
more resources — both financial and human — to accomplish this task.”
And
“Western Power has demonstrated, albeit on a limited scale, that electrifying rural communities
using distributed generation capacity and mini-grids is feasible provided that such endeavours
are highly subsidised.”
And
“However, designating PPL to take on sole responsibility for implementing NEROP would be
inconsistent with two key elements of the EIP: reliance on competition to ensure electrification
is conducted as efficiently as possible and participation of the private sector to avail of additional
capabilities and resources.” (Department of Petroleum and Energy, 2013, p. 84)
Thus, the National Stakeholders Consultation Workshop recognised that PPL was most suited to planning and
implementing NEROP activities but highlighted the conflict with compromising competition and involving
the private sector. Other options that were considered did not clearly resolve the problem of ensuring adequate
technical capacity and effective planning in conjunction with competition (Department of Petroleum and
Energy, 2013, pp. 84–86).
However, this paper has shown that the scope for introducing competition is very limited and already addressed
with the ICCC supervised third party access code and argues that PPL already has a default development
objective and is best placed in terms of technical skills and planning capacity to develop and implement the
NEROP.
Power system planning is a highly technical exercise and the main capacity for power planning is at PPL,
although as noted that capacity needs strengthening given NEP goals. It is likely to be extremely difficult for
the NEA to develop effective capacity for system wide planning within the time frames envisaged in the NEP.
18
19
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Furthermore, the role of the DPE should be policy development and oversight and not technical planning. But
the NEA seems to be a replacement for the DPE and it is not clear that the NEA offers the best solution to the
need for more effective planning.
However, PPL, which is currently the ‘default planner’, has a potential conflict of interest if it is responsible
for overall planning when the NEP also entails encouraging competition. If PPL had a commercial objective
to maximise profits it would have an incentive to favour planning arrangements that favoured its business over
opportunities to facilitate competition from IPPs.
The access code regulated by the ICCC effectively addresses this problem for large loads but the issue of how
to ensure competition for small loads needs further consideration if PPL was to have overall responsibility
for power system planning and substantial financing for CSOs and competition at this level was considered
important. As discussed in Section 4.2.2 competition for a specified market could be implemented by a reverse
auction tender but in order to avoid a conflict a separate entity to PPL would have to be responsible for the
tender arrangements. It is suggested that ICCC would be best placed to have that responsibility.
However, there can still be conflicts of interest at the planning stage as to whether small grids should be established,
or existing networks expanded. This implies that the NEA or similar entity would need to have oversight
responsibilities if PPL had primary responsibility for overall power system planning. However, establishing the
primacy of a development objective for PPL would also help ameliorate concerns about conflict of interest
between planning and commercial outcomes. It is also important to keep in mind the very limited scope for
effective completion in rural regions and recognise that PPL is likely in any case to need to be the supplier of last
resort in the event that no other companies wish to provide electricity services in specific regions at an acceptable
competitive price.
Furthermore, it is also important to recognise that based on the study’s stakeholder consultation, most of the
objectives for rural electrification entail relatively simple connection to the existing networks without substantial
additional investment. The additional cost would need to be independently verified but according to the
National Stakeholders Consultation Workshop report of 2013,approximately 35 per cent of the population
resides within PPL’s exclusive territory and approximately 71 per cent of the population resides within 50 km of
the existing high voltage network (Department of Petroleum and Energy, 2013, pp. 75, 85). Furthermore, 50
km is considered to be a common limit for how far medium voltage lines can be extended before the voltage at
the end of the line drops below required levels (Department of Petroleum and Energy, 2013 p. 77).
Thus, the main constraint is effectively one of affordability for most rural households, suggesting competition
could be characterised as a third order issue.
It is also important to recognise that the scope for private sector participation in the provision of power in isolated
regions is likely to be very limited, unless they can be convinced that long term pricing agreements are supported
by credible mechanisms to limit investment risk. This issue is discussed further in Section 4.4 on PPPs.
There is also the issue of the role of KCH that has overall responsibility for the performance of SOEs, particularly
from a commercial perspective. Based on the recommendations made in this report KCH would need to recognise
the priority of an overall development objective for PPL and develop and monitor suitable development and cost
performance benchmarks as part of the annual operating plans that it reviews. Although it is considered most
appropriate for PPL to have a development objective, it still needs to achieve good commercial standards for
management, technical delivery and cost discipline. Both KCH and ICCC would have input into setting and
monitoring cost benchmarks and performance for PPL. Both parties should be concerned about cost efficiency.
Taking account of the circumstances and in particular capacity problems and limitations on conflicts of interest
discussed above, the following suggestions are offered:
•

PPL would have a development objective consistent with its current overall objective.

•

PPL would have overall responsibility for power system planning.

•

PPL would also have responsibility for implementation of NEROP.

•

NEA would have responsibility for oversight of overall long-term planning for the electricity sector.
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•

KCH would need to recognise the development objective of PPL and develop and monitor appropriate
development and cost performance objectives.

•

The ICCC should retain responsibility for setting tariffs but would need to do more work establishing
performance benchmarks and providing incentives to help achieve cost efficiency.

•

The ICCC could also have responsibility for managing tender processes for the supply of electricity outside
PPL’s exclusive areas.

These are pragmatic recommendations recognising the difficulties in undertaking substantial institutional
restructuring.

4.4 Economic regulation
4.4.1 ICCC functions
The ICCC is formally the economic and technical regulator for the electricity sector. Key components of the
regulatory regime for PPL are:
•

The ICCC has issued PPL with four licences for the generation, transmission, distribution and retailing
of energy.

•

PPL has an exclusive licence to sell electricity in 35 designated service areas where demand is less than 10
MW.

•

The ICCC has approved a 3rd party access code that requires PPL to provide access to its networks to third
parties on non-discriminatory terms.

•

The ICCC regulates the prices and services of PPL through the mechanism of a regulatory contract (RC).

The current RC was approved in 2013 to apply for the period ending 31 December 2017 (ICCC, 2013).
However, the government froze tariffs in 2013. The existing RC has been extended until a new RC is put in
place.
The ICCC regulates the prices of PPL using a building blocks-based methodology similar to what is used
in Australia and New Zealand. The building blocks are the various cost components covering generation,
transmission, distribution and retail costs, including an allowance for profit in the form of a benchmark maximum
rate of return. Maximum prices are set to help ensure recovery of approved costs given forecast demand. Price
paths are set to recover costs over a specified time horizon with provision for annual or more frequent adjustment
to non-fuel costs to reflect changes in the CPI, currency movements and taxes and quarterly adjustment to reflect
changes in fuel prices. The freezing of the tariff in 2013 has meant that revenues would not have been sufficient
to cover the costs approved by the ICCC.

4.4.2 Review of ICCC performance
In an earlier review of SOEs, reference was made to an ADB assessment of RC approved by the ICCC as
follows.20
“Regulatory contracts are oblivious to efficiency considerations. The Independent Consumer and
Competition Commission (ICCC)-agreed regulatory contracts for monopoly service providers
militate against realizing productivity gains. The ICCC regulates all nonfinancial enterprises,
except the telecommunications sector. Regulatory contracts of up to 10 years establish a largely
cost-plus price path tied to agreed performance standards and investment plans. They have no
productivity performance requirements or other incentives to save costs. Frustration at SOEs’
slow improvement in services has encouraged changes in market regulation, such as enhanced
performance monitoring. However, this is likely to be ineffective without fundamentally
restructuring regulatory contracts. The best approach is greater contestability through increased
private sector participation, backed by hard SOE budget constraints.”
20
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Although there may be some aspects of these contracts that could be improved they do represent application
of a building blocks model leading to a price cap that does allow for efficiency considerations and incentives to
reduce costs and expand. Setting a price cap provides incentives to reduce costs provided the regulated entity
has a commercial incentive to increase profits. In addition, in contrast to a revenue cap or full cost pass through
form of regulation, a price cap or price path for a regulatory period provides incentives to reduce prices to expand
demand if it is profitable to do so. However, the strength of the profit incentive is reduced in government entities
compared with private entities as non-commercial or development objectives are given priority.
The building blocks model also first requires a view of efficient costs over the regulatory period, before setting
prices, and it may be very difficult to determine an appropriate benchmark for efficient costs that should apply
to PPL. If efficient costs are allowed in the cost base, then productivity improvements are already reflected in
allowed prices without a further need for an efficiency adjustment.
As noted in Fallon (2017), the ICCC undertook some benchmarking of operational costs for PNG Ports in
its most recent regulatory review but was unable to do so for PNG Power given difficulties in finding relevant
comparators. Instead, it used its judgement in assessing forecast spending for PNG Power. It also found that the
current set of performance measures laid out in the Electricity Regulatory Contract were not adequate and set
new targets in relation to electricity reliability.
The ICCC also made some changes to the regulatory principles as they were considered difficult to interpret
and too prescriptive in terms of methodology. The new principles emphasise the need to ensure revenues are
sufficient to facilitate efficient investment, service performance is efficient, and costs are economically efficient.
In addition, the principles allow the regulatory contract to be adjusted for changing circumstances and require it
to be consistent with relevant government policy and regulatory requirements. The ICCC also signalled that new
principles would be developed for the next regulatory period. At the time of writing this report the ICCC had not
made any information about the next RC (being prepared at the time of writing this report) publicly available.
However, it is understood that, with respect to cost efficiency, the ICCC will be considering arrangements that
provide incentives for PPL to replace diesel generators in 14 loss making centres with lower cost solar power.
One fundamental weakness is that the form of regulation that has been adopted assumes that the regulated entity
has market power and the incentive to use it to maximise profits. But as discussed in Section 4.3 it seems as
if PPL has a development objective and this has been the case for a very long time. As also noted, recognising
the priority for rural electrification and electricity penetration generally, a development object seems to be
appropriate. This needs further consideration and if a development objective is approved then the economic
regulator will need to develop a form of regulation that is more suited to a development objective. Maximum
tariffs would still need to be set but there should be a focus on providing information and incentives to achieve
greater cost efficiency in meeting the development objective.
In terms of governance, the ICCC has constraints on its discretion given the existence of an appeals body,
and formal changes to its powers require changes in legislation. In the past, it has been transparent with
respect to making its decisions publicly available. It has also adopted regulatory approaches that help assure
credible regulatory commitment to ensuring revenue is sufficient to fund efficient investment (to help achieve
dynamic efficiency). It is also aware of the importance of productive efficiency in reviewing allowed costs and in
implementing price cap regulation. However, it is not fully independent in performing its functions as witnessed
by the government decision to freeze electricity prices since 2013 and delay in establishing the next RC. Freezing
tariffs in the circumstances means PPL is substantially weakened from a financing perspective, limiting scope for
further investment and creating payment risks for IPPs and other suppliers.

4.4.3 Proposals for transferring regulatory functions
Another issue is the proposal to transfer responsibility for economic and technical regulation of the electricity
sector from the ICCC to ENERCOM. This seems to be mainly a response to concerns about the capacity of the
ICCC. However, creating a separate new entity does not by itself effectively address such a capacity constraint,
which largely reflects a funding constraint.
Furthermore, it is important to recognise that there are typically strong economies of scope from having a multi-
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sector economic regulator in a small developing country market (Beato and Laffont, 2002). Economies of scope
refer to the situation where the total costs of having a multi-sector regulator cover several sectors are lower than
the total cost of having individual regulators for each sector. A concrete example is where regulatory cycles are
typically for around five years and the intense workload normally occurs over a two-year period. As a result,
when there are single sector regulators, teams are smaller but also underutilised for long periods whereas with a
multi-sector regulator, staff can be more fully utilised. There is also significant common knowledge required in
economic regulation that leads to the economies of scope.
Given these considerations and recognising the long lags and cost in establishing ENERCOM it is suggested
that it would be preferable to retain responsibility for economic and technical regulation of the electricity sector
with the ICCC while ensuring it has more funding to strengthen its capacity.

4.5 Community service obligations
Successful implementation of public policies for the electricity sector will depend on the development and
implementation of an effective policy for CSOs.
A CSO is defined as a government requirement for an SOE to undertake activities that it would not elect to
do on a commercial basis. In order to ensure effective clarity of objectives and accountability for performance
for SOEs, CSOs ideally should be separately identified, separately costed and transparently funded. To date
various SOEs in PNG (and other countries) have in effect delivered CSOs by cross subsidies in their commercial
activities through uniform pricing.
A formal CSO policy for SOEs was most recently approved by the NEC in December 2013. The approved
policy document notes that to implement and give effect to the CSO policy, legislation will be prepared to
require that all SOEs operate on commercial terms and that:
“This will be done by establishing that the principal objective for all SOEs is to operate as a
successful business and to that end to be as profitable as comparable businesses not owned by
the state.” Government of PNG Treasury Department, 2012a, p. 6)
The policy document states that when the government directs an SOE to provide a CSO the government and
the SOE will enter in to a binding CSO contract that will specify the goods and services to be provided and the
amount payable by the government. The policy document also states that no SOE shall provide a CSO unless it
has been specifically directed to do so by the NEC and subject to an agreement that has been documented in a
CSO Contract (Government of PNG Treasury Department, 2012a, p. 7).
The CSO Guidelines provide details on requirements for applying for a CSO. These include requirements for
costing, for a cost benefit analysis to be undertaken for the CSO, for proposals to show how the cost of the
CSO will be reduced over time, and for performance monitoring arrangements. It was intended that the IPBC
(now KCH) would review CSO applications which would then be assessed by the Departments of Treasury and
National Planning and Monitoring. The IPBC would be required to maintain a register of CSOs that would
be publicly available. The preferred funding method would be through the national budget but there is scope
in the CSO policy for the government to decide on a different funding method (Government of PNG Treasury
Department, 2012a, p. 7).
According to ADB (2015a), the approved CSO policy reflects international best practice on CSOs but it has not
been implemented. The specific CSO policy reflected in the referenced documents is not referred to in the latest
NEP. However, it is consistent with broad directions provided in relation to CSOs in the NEP (Department of
Public Enterprises and Department of Petroleum and Energy (2018, pp. 89–92).
The CSO policy elements as outlined above have been recognised in policy documents as far back as 1983 when
the PNG Finance Department and the National Planning office developed and implemented a commercialisation
policy based on an International Monetary Fund framework (Whitworth, 1992). The policy also included
various other elements of best practice with respect to commercialisation of SOEs, but key elements were not
implemented (Fallon, 2017).
If the key elements of best practice with respect to CSO policy have been recognised in PNG for 35 years but
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not implemented, it is natural to try to identify the key reason why that is the case. One fundamental factor that
has been identified generally for the effectiveness of regulation in developing countries is ‘limited fiscal efficiency’
(Estache and Wren-Lewis, 2010). This refers to the severe constraints in developing countries to collect adequate
revenue when capacity to pay for services is limited. Limited commitment to reform is another key factor that
reinforces the problem of limited fiscal efficiency (Fallon, 2017).
It is very costly from an economic perspective to raise public funds in developing countries, but this factor is
typically overlooked when providing advice on international best practice. Jean-Jacques Laffont, a leading figure
on the topic of economic regulation and development, has highlighted the very high cost of public funds as a
key constraint in implementing best practice regulation. The marginal cost from raising funds is described as a
‘deadweight’ or economic efficiency loss – it reflects the lost value to the economy from a specific tax considered
by itself. The deadweight loss in developed countries is typically 0.3 cents in the dollar meaning that it costs
the economy 1.3 cents for every cent raised by taxation. In developing countries, the deadweight loss has been
estimated to be much higher for example 1.2 to 2.5 meaning that it costs the economy 2.2 to 3.5 cents for every
cent raised by taxation.21 The benefits from spending the revenue need to exceed these costs to realise an overall
net benefit for a country.
This in turn means that for developing countries public utilities are unlikely to be able to fund or receive
adequate subsidies to fund network expansion required for widening access to essential services. This proposition
seems particularly apt for PNG. It also explains the tendency to fall back on uniform pricing as the default action
to finance some limited cross subsidies. The problem is essentially the conflict between the cost of expanding
access and the capacity of the community to pay for access either through direct charges or indirectly through
the taxation system.
Separating responsibility for funding CSOs from supply functions that entail the recovery of cost for PPL, as
proposed in the NEP, will only work if there is a credible commitment by the government to fund CSOs from
the central government budget or from donor funding.
The essential problem is raising public finance. Government borrowing capacity is highly constrained and as
highlighted raising taxation revenue is a longstanding fundamental problem. To help address the financing issue
the NEP makes reference to encouraging private sector investment through PPPs and taxation incentives.22
However, the private sector is likely to require a subsidy or taxation incentives that still mean budgetary pressures
and the constraint of ‘limited fiscal efficiency’. Thus, substantial concessional funding from multilateral and
bilateral donors is likely to be needed to ensure success in meeting electrification objectives.
The NEROP financing provisions for the first five years of the electrification roll out plan are for a financing
split of 64 percent from donor grants and loans, 22 percent from national government commitments and 14
percent from connection charges (Energy Wing, 2018). For NEROP the plan is that PPL will be responsible for
extension of the existing grid and the private sector will provide off grid or mini-grid solutions through the NEA.
A total of $US 3.2 billion will be required to fund a total of an additional 300MW of capacity and network
expansion to achieve 100 percent access by 2030.The NEROP is still to be approved by the NEC.
It is beyond the scope of this study to assess the feasibility and prospects of ensuring there is adequate finance for
NEROP. The problem of the high economic cost of raising taxation revenue has already been noted. Donors may
be able to effectively assist with grants and highly concessional loans. As noted a decision also has to be made on
whether PPL should have a development objective subject to a budget constraint, given its role in planning, or
an explicit commercial objective as has been advocated for the past 35 years. The problem is the conflict between
a commercial objective and a development objective.
The other factor to consider in facilitation of private investment is the policy for PPPs.

4.6 Public-Private Partnerships
Public–private partnerships (PPPs) refer to arrangements where the government and the private sector are
21
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involved in joint ventures that share risks primarily based on the premise that risk should be allocated to the
party best able to manage the risk. Generally, with PPPs, the private sector bears financing, operation and
project completion risks while the government bears risks associated with land acquisition and ensuring there is
minimum revenue to ensure financial viability of the project.23
The government passed legislation in August 2014 (the Public-Private Partnership Act 2014) to facilitate PPPs.
The Act also included provisions to create a PPP centre (secretariat), PPP Steering Group (oversight by relevant
departmental heads) and PPP Forum (for stakeholder involvement). According to the ADB (2014), PNG’s PPP
policy reflects best practice. The PPP Policy was endorsed in 2008 and re-indorsed in 2013 with the PPP Law
passed on 26 August 2014. However, it is understood that like CSO policy, PPP policy is not being implemented
as set out in the legislation and there is in effect no PPP centre.
Although the PPP policy provides clarity in terms of process for assessing a PPP project, it is effectively a basic
framework for assessing tenders for specified projects and, given the administrative requirements, is considered
to be only suitable for large projects. For an effective competitive tender, numerous bidders are required but
unless there are many projects and bid documents can be readily modified for other tenders, bidders will likely
incur significant costs but with limited prospect of success. In addition, there is no consideration of issues with
respect to ongoing operation of a facility, associated maintenance to maintain specified asset conditions, the need
for tendering for replacement or expansion capital expenditure or to the length of concessions and what to do in
relation to sunk costs when concessions expire.
The success of the PPP policy will also depend critically on the general governance and policy environment,
confidence in the legal system to enforce contracts, foreign investment policy and measures to address payment
risk. ADB and World Bank studies and indicators have highlighted major problems in contract enforcement in
PNG. In the most recent World Bank survey on Doing Business, PNG was ranked 181 out of 191 countries
for contract enforcement compared with a ranking of 181 in 2014 and 163 in 2011 (World Bank, 2017, p. 110;
Fallon, 2017, p. 36). It took 591 days to enforce a contract in all three periods.
In addition, the policies documented in the White Paper on Principles of State Ownership and Participation in
Commercial Activities, indicate there will be significant restrictions on foreign ownership (Ministry of Public
Enterprises and State Investments, 2014).
There are also payment and foreign exchange control risks as well as regulatory risks for private sector investors.
Examples where there are risks for the electricity sector include lack of credibility of commitments to take-or-pay
contracts and other payment risks, unexpected changes in policy, for example, for government guarantees, and
uncertain subsidy and pricing arrangements, as well as security of access to the electricity network. These factors
plus bidding costs are most likely to reduce the pool of entities that are likely to be interested in bidding for
contracts. It is likely to be necessary for some of these risks to be insured through multilateral and bilateral donor
agencies (ADB, 2015c, p. 67). All of these factors make it difficult to ensure an effective competitive tendering
process for the NEROP.
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5. Conclusions and Recommendations
5.1 Conclusions
5.1.1 Applicability of the standard reform program
The program for reform of the electricity sector in any country needs to recognise that the standard reform
paradigm that is advocated by many studies needs to be adjusted to take account of the starting conditions in the
country and in particular the extent of economic development, the size of the network and institutional capacity.
The conditions in PNG mean that there is very limited scope for introducing competition in the separate
electricity functions of generation, transmission, distribution and retailing. This reflects the small scale of the
electricity market, including three separate grids, highly limited capacity to pay and limited institutional capacity
in planning, coordination and economic regulation.
The priority now and until at least 2030 is to increase access to electricity for the population from around the
current level of 13 per cent to 70 per cent. This is an ambitious and important economic development objective
and the main constraint is one of affordability given the challenging physical environment.
Although there is some scope to continue to facilitate the supply of electricity by IPPs in PNG, which should
be pursued, it is considered to be unrealistic and counter-productive to pursue substantial ‘unbundling’ of the
main functions of PPL. This proposition reflects the view of two leading experts in the field (Joskow, 2008b
and Gomez-Ibanez, 2003) who highlight that the problems of coordination at the operational level and in
investment decisions for transmission and generation have typically been underestimated in the enthusiasm to
introduce competition.
To summarise, the physical and economic characteristics of electricity supply make it very difficult to establish
and sustain effective competition. The demand and supply for power have to be balanced instantaneously with
frequency and voltage parameters controlled within narrow bands. It is difficult to achieve this with high reliance
on prices and a vertically integrated entity generation, transmission and system control entity has more flexibility
then typically provided by dispatch rules in an unbundled market.
There are also important investment coordination efficiencies that are better realised in a vertically integrated
entity. Vertical integration also overcomes the ‘hold-up’ problem when relationship-specific investments (for
generation and networks) must be made. And finally, vertical integration offers an effective means of managing
price risk for generators and retailers which would otherwise require effective spot and contract markets which
are not likely to be feasible in small markets.

5.1.2 Commercial versus development objectives
The standard reform paradigm emphases that it is critical to specify explicit overall commercial, that is, profit
objectives for SOEs undertaking business functions. Many reviews have argued this should apply to PPL given
its poor commercial performance and capacity. However, the dominating problem for the electricity sector in
PNG is the need to greatly improve access to electricity and the main constraint is affordability. In addition,
the access targets set in the NEP require considerable work to be undertaken in planning and coordinating
investments and connections. Furthermore, PPL is currently the default planner and has the most capacity to
undertake planning and implement the NEROP and currently has a formal economic development objective.
Thus, for PPL it is reasonable to conclude that its primary objective should be to continue to have a development
objective similar to what is already in place but that it be made more accountable for achieving commercial
standards in managing costs and the delivery of NEP objectives for the electricity sector.

5.1.3 The scope for competition
There is limited scope for increasing competition in the electricity sector in PNG. The small market, level of
economic development and capacity to pay, degree of institutional development and the physical and economic
circumstances that PPL faces mean that ‘maximising competition’ is not likely to be effective in improving the
performance of PPL or meeting electrification objectives. But this does not preclude facilitating competition
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where it is beneficial.
It is considered to be sensible to continue with the existing approach to competition that entails:
•

Facilitating competition in generation within PPL’s exclusive supply areas using the third-party access
code.

•

Facilitating competition to supply loads of 10 MW or more through ‘competition for the market’
implemented through a tender process or regulated feed-in tariff.

•

For small loads of less than 10 MW outside of PPL’s exclusive areas of supply, where it would be difficult to
attract investment, implementing a reverse auction tender process for the rights to be an exclusive supplier
in a particular market segment for a defined period of time.

However, it is also suggested that there is unlikely to be significant private sector interest unless there is a credible,
long term commitment to pricing and supply arrangements. This is because of concerns about the investment
climate and various macroeconomic and governance risks. There also needs to be a credible commitment to
ensure that state entities are not sponsoring particular private sector entities to avoid undermining the competitive
framework. Effective supporting policies will also be needed in relation to CSOs and PPPs if there is to be more
scope for private sector involvement and effective competition.
It is also important to recognise that competitive tendering for exclusive rights to supply power will not deliver
effective competitive outcomes unless: the tendering process is independent of political intervention; ensures
there is no corruption of the bidding process; and there is sufficient competition in tendering. Substantial
institutional capacity for establishing effective tendering arrangements and for the award of concessions and
supervision of winning bidders would be required.

5.1.4 Clarifying roles
As explained in the body of this report, there is considerable ambiguity, duplication and conflict of objectives
and roles in relation to the electricity industry in PNG. The issue of development versus commercial objectives
for PPL needs to be resolved as discussed above. The responsibilities of NEA, PPL, KCH and the ICCC also
need to be clarified with respect to planning and coordination of electricity industry policy and monitoring the
performance of PPL. Duplication and conflicts with respect to roles is costly and reduces accountability.

5.1.5 Supporting policies
There are two dominating constraints with respect to achieving the objectives of improving electrification and
facilitating competition – affordability with respect to electricity supply and various governance and payment
risks for the private sector.

5.2 Recommendations
Consistent with the conclusions set out above the following recommendations are made for improving the
performance of the electricity sector in meeting public policy objectives.
•
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The vertical structure and existing functions of PPL are retained but its role and the roles of NEA, KCH
and ICCC are clarified as follows:
o

PPL’s primary objective should be a development objective similar to what is already in place.

o

PPL should be strengthened in terms of financial support and technical capacity and made more
accountable for achieving commercial standards in managing costs and the delivery of NEP
objectives for the electricity sector.

o

PPL should have overall responsibility for power system planning.

o

PPL should also have responsibility for implementation of NEROP.

o

NEA would have responsibility for oversight of overall long-term planning for the electricity sector.

o

KCH would need to recognise a development objective for PPL and have oversight of annual

operating plans from a shareholder perspective.
o

The ICCC should retain responsibility for setting tariffs but would need to do more work providing
incentives to help achieve cost efficiency.

o

The ICCC could also have responsibility for managing tender processes for the supply of electricity
outside PPL’s exclusive areas.

•

Competition is introduced gradually by continuing to facilitate access to networks for IPPs and allowing
‘competition for the field’ through reverse tenders for exclusive rights to supply loads outside PPL’s exclusive.

•

The existing, approved CSO policy is implemented to finance commitments to winning tenderers in high
cost areas or alternative donor direct funding arrangements are implemented.

•

PPP arrangements recognise the need for public guarantees, potentially supported by multilateral and
bilateral aid partners to mitigate risk, particularly payment risk, for investors.
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