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The 10 Questions to Ask Series, or the 10Q Series,

is an initiative of the World Resources Institute’s
(WRI) Electricity Governance Initiative (EGI) and
Prayas, Energy Group. It aims to build the capacity of
electricity sector stakeholders—government agencies,
regulators, utilities, the private sector, civil society, and
others —to design and participate in policy making and
implementation processes. Each paper in the series
asks a set of 10 questions relevant to a particular topic
within the broader electricity sector. The series pays
particular attention to public interests—interests in
which society has a stake and that warrant government
recognition, promotion, and protection. These interests
may include decisions concerning public expenditures,
affordability, service quality, and impact on local and
global resources. We consider “good” electricity policy to
be policies designed to improve effectiveness of public

expenditures, reduce unnecessary costs, raise the quality

of service, and minimize social and environmental
impacts while seeking to reach specific policy objectives.
“Good” also references “good governance” as laid out in
EGI’s flagship publication, the “Electricity Governance
Initiative Assessment Toolkit” (EGI Assessment Toolkit)
(see Box 1).
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The questions raised in the 10Q Series are relevant

in a variety of policy making contexts. Individuals in
government, utilities, and planning agencies can use the
10Qs to assess or review electricity policies. Civil society
groups can draw on the 10Qs as a guide to engaging with
policymakers at public hearings or other consultations.
Combinations of these modes of engagement can guide
multi-stakeholder forums to design policy roadmaps
under a common framework. The questions posed are
designed to help readers focus on issues affecting their
country or region. The questions can be used to identify
crucial gaps and challenges within a country’s electricity
sector; query decision-makers on plans to fill those gaps;

Box1 | TAP-C Key Principles of Good Governance

and help ensure that electricity policies represent public
interests by keeping social, economic, and environmental
considerations in mind. Each question is formulated to
emphasize the active role that stakeholders can play in
policy design and review processes, and is accompanied by
an explanation of its relevance to the public interest. Users
should feel free to adapt the questions to the knowledge
level of different types of stakeholders. For example, pilot
tests found that those wanting to build the capacity of
consumers to participate in public hearings needed to
adopt less technical language. Additional resources are
provided for readers who are interested in pursuing each
question in greater detail.

THE ELECTRICITY GOVERNANCE INITIATIVE TOOLKIT

Benchmarking Best Practice and Promoting Accountability in the Electricity Sector

Transparency and Access to Information: Transparency is the process of revealing actions and information so that outsiders can
scrutinize them. Attributes of transparency include the comprehensiveness, timeliness, availability, comprehensibility of information, and
whether efforts are made to make sure information reaches affected and vulnerable groups as appropriate.

Accountability and Redress Mechanisms: Access to justice and redress are necessary to hold governments and actors in the private and
public sector accountable. Accountability includes the extent to which there is clarity about the role of various institutions in sector decision
making; there is systematic monitoring of sector operations and processes; the basis for basic decisions is clear or justified; and legal systems

are in place to uphold public interests.

Participation: Diverse and meaningful public input helps decision-makers consider different issues, perspectives, and options when defining
a problem. Elements of access to participation include formal space for participation in relevant forums, the use of appropriate or sufficient
mechanisms to invite participation, the inclusiveness and openness of such processes, and the extent to which the gathered input is taken into

account.

Capacity: Capacity refers to the government's social, educational, technological, legal, and institutional ability to practice good governance,
and the ability of civil society to engage in decision making. This includes the capacity of government and official institutions to act
autonomously and independently, the availability of resources (both human and financial) to provide access, and the capacity of civil society
(particularly NGOs and the media) to analyze the issues and participate effectively.

Source: Dixit, S., N.K. Dubash, C. Maurer, & S. Nakhooda. 2007. The Electricity Governance Initiative Toolkit: Benchmarking Best Practices and Promoting
Accountability in the Electricity Sector. Washington DC & Pune: WRI & Prayas, Energy Group.
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The 10Q Series builds on the Electricity Governance
Initiative Toolkit (EGI Toolkit), which provides a set of
good governance indicators customized for policy and
regulatory processes in the electricity sector. The EGI
Toolkit highlights the good governance principles of
transparency, participation, and accountability, which
correspond to the principles of access to information,
decision-making, and justice in Principle 10 of the 1992
Rio Declaration on Environment and Development.*
The EGI Toolkit adds a fourth principle of capacity
(see Box 1). Indicators from the EGI Toolkit may be
used to supplement the 10Qs to assess procedural
aspects of governance.

To date, the 10Q Series includes:
10 Questions to Ask about Electricity Tariffs
10 Questions to Ask about Integrated Resources
Planning
10 Questions to Ask about Scaling On-Grid Renewable
Energy

Ensuring an affordable and reliable supply of energy is

a concern of national governments around the world.
Because electricity sector projects are so capital intensive
and can significantly impact the local environment and
society, they must be considered as part of a national plan
that recognizes the connections between the electricity
sector and the broader economic, social, environmental,
and political contexts, as well as other sectors like
manufacturing and transportation.

Many governments have embedded a dedicated electricity
plan into a larger plan, called an Integrated Resources
Plan (IRP). When applied to the power sector, an IRP

is an approach that meets the estimated long term
requirements for electricity services during a specified

period with a least-cost combination of supply and end-
use efficiency measures, while incorporating concerns
such as equity, environmental protection, reliability, and
other country-specific goals.2 The purpose of an IRP is
to minimize present and future costs of meeting energy
requirements while considering impacts on utilities,
government, and society.

Traditional approaches to electricity sector planning,

in which utility planners project future demand and
expand their supply to meet that anticipated demand,
often result in excess capacity and higher-than-necessary
energy costs. IRP planners evaluate both demand-side
and supply-side options. Using energy efficiency to slow
demand growth avoids additional investments in power
supply and distribution. This is an underexplored, but
emerging dimension of resource planning. Demand-side
options include energy efficiency (EE) measures, demand-
side management (DSM), and conservation measures to
decrease overall and peak electricity demand. Supply-side
options include generation from renewable energy (RE)
and fossil fuels, distributed generation, and integrated
solutions such as combined heat and power. Figure 1
illustrates factors taken into consideration in an IRP.

An IRP also incorporates issues of equity, environment,
reliability, flexibility, and other country specific objectives.
Countries have undertaken different approaches to power
planning or the development of long-term power plans.
For example, 28 states across the U.S. are mandated to
conduct IRPs,? and several developing countries have
electricity plans incorporating key elements of a good IRP,
including South Africa’s Integrated Resource Plan, India’s
Five Year National Electricity Plan, and Thailand’s Power
Development Plan. While none of these documents can
technically be considered IRPs, each displays some of the
key elements of a good IRP (Figure 2). Figure 2 illustrates
the 10 elements of an effective IRP.
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Figure 1 |

IRP - POWER SECTOR

DEMAND FORECAST

1. DEMAND SIDE

Energy Efficiency (EE)
Demand Side Management (DSM)

2. SUPPLY SIDE

Renewables - On-Grid & Off-Grid
Fossil Fuels & Nuclear

“10 Questions to Ask about IRP” attempts to capture
critical features and complexities of resource planning.
Each of the 10 elements essential to integrated resource
planning is presented as a question that can be explored
by decision-makers and stakeholders, and is followed by

a brief explanation of its significance, and a list of key
points. The framework could be used in multiple ways. For
example, it could help develop a vision for the electricity
sector that addresses trade-offs for achieving national
goals. This framework is intended to be used primarily in
countries with regulated or partially regulated electricity
industry structures.
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An IRP is most effective when it is created through a
planning process that is informed by public involvement
and active dialogue with national policymakers, state
agencies, customer and industry advocacy groups, project
developers, civil society, and others. These stakeholders
can use this 10Qs framework to assess the quality and
effectiveness of an existing resource plan, or to help build
a new, exemplary IRP.



10 Questions to Ask About Integrated Resources Planning

Figure 2
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A first step toward understanding a country’s short-,
medium-, and long-term energy resource planning process
is to identify national policies and programs related to
energy and resources, as well as the entities responsible
for developing and implementing the plan. Responsible
entities for energy plans vary. In many countries, regula-
tory commissions mandate that utilities produce medium-
and long-term electricity plans, while in other countries,
national and subnational planning bodies are responsible
for such plans. National energy authorities, ministries,
and government-appointed committees may also be
involved in developing energy plans. For example, India’s
Five Year Plans, which include energy, are developed by

a national agency, the Planning Commission of India. In
South Africa, the Department of Energy develops the IRP,
which is a subset of the Integrated Energy Plan.+

In some countries, multiple bodies and government
agencies at national and subnational levels are involved.
Adequate governance and coordination mechanisms for
harmonizing and managing regulatory roles make the
planning process more efficient. Transparency about the
responsibilities of participating entities can strengthen the
IRP development process, as can the participation of all
parties responsible for implementation.

Figure 3 |

When an IRP is easily accessible to the public and clearly
states its underlying assumptions, data, and methodol-

ogy, opposition during the implementation phase may be
reduced. Moreover, transparency and participation
mechanisms that provide opportunities for public comment
and inputs can increase public awareness of the sector.

An IRP should include mechanisms for periodic
stakeholder review of the plan, including its assumptions.
In South Africa, in 2010, following two rounds of public
stakeholder meetings, significant changes were made

to the assumptions in the country’s national integrated
resource plan (See Figure 3).

Plans can be shaped around short-, medium-, and long-
term objectives. IRP development processes that take

a long-term perspective may be more effective. Even a
plan designed for five years can include a vision of what
it expects to achieve in the long term—over 20 years,
for example. Likewise, a long-term plan can suggest
short- and medium-term objectives as well as provide for
revisions to ensure flexibility and response to changes.
South Africa’s IRP is designed to cover 20 years and is
expected to be revised and updated every two years to
adapt to changing circumstances.5
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10 Questions to Ask About Integrated Resources Planning

Q1. Analysis Highlights—IRP Planning Process

LOOK FOR:
Clear institutional mandate and coordination among the different agencies
Transparency of the planning process
Availability of assumptions, data, and methodology for public scrutiny

Opportunity for public comments and inputs

Feedback and review mechanisms
Long-term vision

Additional Resources Page
India’s 12th Five Year P1an (2012-17) ECONOMIC SECTOTS .......uuieureueeerireeeeeeeeieeeseeseetctseesseese s eessess et sees st ees e ss s essees e essaes s eesaessenssessessansessessac 184
Integrated Resource Planning (IRP) Part 1: Recent Practice fOor the POWET SECLOT..........vveverieerieirririeeseissise sttt sssnes 20

Integrated Resource Planning Initiative Part 2: Options for the Implementation of an Integrated Resource Planning (IRP)

Process in the INAIAN EIECITICITY SBCIOT. ... iueireuriieesieestieesieesse sttt ee st a st s et st s et e st e s ee et ee s ee st nns s e b en s s en s s ntennt s 9-13, 17
The Electricity Governance Initiative Toolkit, Benchmarking Best Practice and Promoting Accountability in the Electricity Sector........ocvvneeneee. 90-91
Tools and Methods for Integrated RESOUICE PIANMING ......vuuvvuiuuieieiiiriieieierei ettt 17-18, 23-24
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http://planningcommission.gov.in/plans/planrel/12thplan/pdf/12fyp_vol2.pdf#page=184
http://www.iei-asia.org/IEI-IRP-RecentPowerSectorPractice.pdf#page=23
http://www.iei-asia.org/IEI-IRP-RecentPowerSectorPractice.pdf#page=23
http://www.iei-asia.org/IEI-IRP-IndiaOptions.pdf#page=12
http://www.iei-asia.org/IEI-IRP-IndiaOptions.pdf#page=12
http://electricitygovernance.wri.org/files/egi/EGI-Toolkit-2007-final_0.pdf#page=90
http://electricitygovernance.wri.org/files/egi/EGI-Toolkit-2007-final_0.pdf#page=90
http://ncsp.undp.org/sites/default/files/486.pdf#page=28
http://ncsp.undp.org/sites/default/files/486.pdf#page=28

Modern resource planning has moved away from solely
supply-side planning to a more holistic and integrated
planning approach that aims to satisfy several economic,
environmental, and social objectives. Implementing an
effective IRP requires that objectives be based on analysis
and stakeholder prioritization and clearly presented.

At times, these objectives can conflict. South Africa
tackled potentially conflicting objectives in its IRP for
the electricity sector (2010—30) by using multi-objective
decision making criteria to choose the plan that best
met its three objectives: reducing water usage, cost, and
portfolio risk or uncertainty; embracing climate change
mitigation; and increasing localized benefits and
regional development.”

Clear and succinct objectives help clarify the key aims of
an IRP and help align the short-, medium-, and long-term
goals. A clear statement of the objectives (and the criteria
by which their achievement is measured) can be used to
hold decision-makers and implementers accountable.
The objectives should be specific, measurable, achievable,
realistic, and time-bound (SMART) and yet be flexible
enough to accommodate changes in the sector. In 2005,
the Chinese government set a target of 30 gigawatts (GW)
of renewable energy by the end of 2015. In 2011, having
far surpassed that target, China intensified its technology-
specific installation targets of grid-connected wind to
100GW and solar photovoltaic to 21GW.3
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Objectives commonly set during the integrated resources
planning process include:

Diversifying supply and ensuring energy security
Increasing electrification rates

Providing reliable electric service

Reducing electricity costs

Minimizing/mitigating social and environmental
impacts of the sector

Reducing sector inefficiencies (financial/technical
losses)

Providing local employment and increasing social
benefits

Increasing end-use efficiency

Because the power sector significantly impacts other
demand sectors (such as transportation, housing, and
industry), it is important to acknowledge these links and
incorporate them into objectives so that electricity sector
plans are aligned with those of other sectors. (Q6).

Finally, the objectives of the energy sector should
complement national, regional, and local development
objectives. For example, a national climate plan might
have future targets that bear on the electricity sector in

a state. By considering the development objectives of all
levels of government during the development of sector
plans (climate mitigation plan, industrial growth plan, and
so on) within the IRP, conflicts in implementation

will be reduced.



10 Questions to Ask About Integrated Resources Planning

Q2. Analysis Highlights—IRP Objectives

LOOK FOR:
m Clearly stated objectives for the IRP
m Well-defined priority areas reflected in the objectives

m Short-, medium-, and long-term goals well aligned with the stated objectives
m |inkages with other sectors and development objectives

Additional Resources Page
Best Practices Guide: Integrated Resource Planning fOr EIBCHTICIY ......c..vureureueeeeeeecieeseeeei et ees et ees et see et see st st ensessessac 5-9
Proposed Power Development Plan (PDP) 2012 and a Framework for Improving Accountability and Performance of Power Sector Planning ................. 7
Philippines Renewable Energy Plans and Programs (2011-2030) ........eereueerrereereereesreeeesseeseeseesseeseessessesseessessessesseessessessasssessesssssessasssessesssessesssesseces All
Thailand’s Renewable and Alternative Energy Development Plan for 25 Percent in 10 Years (AEDP 2012-2021) .....cuvvvvvverieereenesneeeesereesseeesseens 1-2
South Africa’s Integrated Resource Plan for EIECtriCity (2010-2030) ......c.ruuevurerrerreeeeereereereeseeseseeseeseeeesseseesessessessesessessesssesessessessesassessessessessessesssees 26
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http://www.blpc.com.bb/IRP/Images/bestprac.pdf#page=5
http://www.blpc.com.bb/IRP/Images/bestprac.pdf#page=5
http://www.palangthai.org/docs/PDP2012-Eng.pdf#page=8
http://www.palangthai.org/docs/PDP2012-Eng.pdf#page=8
http://www.doe.gov.ph/microsites/nrep/index.php?opt=nrepbook
http://www.dede.go.th/dede/images/stories/dede_aedp_2012_2021.pdf
http://www.energy.gov.za/IRP/irp%20files/IRP2010_2030_Final_Report_20110325.pdf#page=26

To progressively build sector plans within an IRP, it is
important to incorporate lessons learned from a country’s
past plans or other countries’ experiences. Lessons can be
gleaned by analyzing the implementation of past policies,
including the implementing institutions, in terms of
whether the plans met their objectives. The costs incurred,
methodologies used, measurement of impact, and data
sources consulted can also provide insight. By examining
the gap between the expected and actual outcomes of
previous plans, policymakers can determine what worked
and what didn’t to achieve objectives and strengthen
policies. Additionally, to avoid a mismatch among sector
plans, planners should consider recent developments and
growth trends in linked sectors.

New plans should reflect current conditions. The concept
of integrated resource planning arose in response to
inaccurate energy forecasts in the early 1970s, which
predicted high energy demand growth and led to supply
expansions worldwide. However demand did not grow as
expected, which challenged the underlying assumptions
of the demand forecast models. Subsequently, bottom-up

An exchange program between the U.S. Energy North-
west utility and the Thai Energy Regulatory Commission
demonstrates the value of learning from other countries’
experiences. The Thai Energy Regulatory Commission
learned that the cost of conservation measures for Energy
Northwest was several times lower than the cost of install-
ing new power facilities, and that nuclear power was not
necessarily the cheapest source of energy (See Table 1).
After evaluating its applicability to Thailand, the Energy
Regulatory Commission planned to incentivize utilities to
work toward a demand-side management model.

Similarly, World Wildlife Fund Brazil commissioned

a study assessing sustainable alternatives including
policies for reducing power waste during production and
consumption and for promoting new renewable energy.
The study led to the inclusion of energy efficiency aspects
in Brazil’s energy plan.®

forecasting methodology was adopted ( ).

Table 1 |
RESOURCE PROJECT SIZE LEVELIZED COST
Concentrated Solar 30 MW $174/MWh
Biomass Combustion 25 MW $114/MWh
Biomass Gasification 21 MW $106/MWh
Combined Cycle 117 MW $128/MWh
Hybrid Solar Combined Cycle 147 MW $129/MWh
Small Hydro 10 MW $81/MWh
Wind 80-200 MW $100/MWh
Future Nuclear 250-1500 MW $100/MWh
Conservation/ Energy Efficiency Various $30/MWh
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10 Questions to Ask About Integrated Resources Planning

Q3. Analysis Highlights—Lessons Learned

LOOK FOR:
m Clear identification of lessons learned from previous plans (both domestic and international)
m Review of assumptions, policies, and institutional aspects of planning considered in earlier plans

m Analysis of gaps between expected and actual outcomes from earlier plans

Additional Resources Page
Exchange Trip and Follow-up Activities of Thai Energy Delegates on Energy Regulatory and Planning Practices to Washington and Oregon project............ All
South Africa’s Integrated Resource Plan for EIeCtricity (2010-2030) .....vvuvererireierreeiineiieieseeseisessssseiiessssesssssessesssssssssesssessessss s ssesssessessssssesssssssssesssnssnns All

Proposed Power Development Plan (PDP) 2012 and a Framework for Improving Accountability and Performance of Power Sector Planning ...... 27-37
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http://www.palangthai.org/docs/Final reportTPNWenergyexchange2009-5-13.pdf
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A scientific and well-calibrated demand forecast, which
estimates future energy needs and peak loads, lies at

the crux of good electricity planning. An ideal forecast
should be based on three main components: clear
assumptions underlying the forecast, a valid and scientific
methodology, and dependable sources of data. To ensure
transparency, forecasts should be clearly written and
documented and both the forecasts and their assumptions

should be made available for public comment and critique.

Separate forecasts to address short-, medium-, and long-
term objectives should be carried out.

Traditionally, demand forecasts are based on projected
national economic growth rates. This method can often
lead to overestimating demand, resulting in investment
in unnecessary power plants and waste of resources.
Traditional forecasts assume that the relationship
between income, price, and demand that existed in the
past will hold true in the future. Although this method
can shed light on the aggregate nature of energy demand
or electricity sales, it does not acknowledge that energy
demand varies depending on technological and economic
changes, as well as on consumer behavior.

In contrast, methods that use a bottom-up or end-use
projection approach calculate the total national demand
by disaggregating the demand by different sectors and
activities based on the energy services availed. Energy
demand is calculated in terms of energy used (in the
form of electricity or other fuels) to produce a service.
Examples of energy services include the comfort derived
from a heated home, hot water, and the illumination from
a light fixture. End-use energy consumption estimates
are extracted from consumer-use data using engineering
and econometric techniques. The evaluation generally
includes the residential, commercial, industrial, and
agricultural sectors, and factors in technology changes,
as well as increases or decreases in the energy required

12 WORLD RESOURCES INSTITUTE

for the service based on policy incentives. Because the
disaggregated structure of a bottom-up approach makes
it easy to analyze impacts of energy efficiency (EE) and
demand-side management (DSM), it is the preferred
methodology for assessing demand-side options and
planning a good IRP ( ).

A holistic demand forecast using reliable data and
expertise should be completed for a country’s IRP.

It should consider a range of variability in economic
development, population growth, electricity access,
seasonal demand changes, peak and base loads, future
technological improvements, impacts of DSM and

EE programs, and development in other interrelated
economic sectors. Expertise can be sought from local or
regional academic and research institutions regarding the
most appropriate method.

Plans should also be accompanied by sensitivity analyses,
( ) in particular to account for the variability in
predicted future scenarios. For example, if an energy
demand growth forecast assumes a gross domestic
product (GDP) growth rate of 7 percent over 10 years, how
would a 10 percent GDP growth rate change the demand
and supply options? To capture this type of uncertainty,
South Africa’s IRP uses three GDP growth rate scenarios:
high, moderate, and low.

Previously popular deterministic demand forecasts did
not consider the possibility of error or flexibility in the
forecast. Now the need for frequent revision of demand
forecasts is increasingly recognized. ( ). In Australia,
annual forecast reviews showed lower growth in demand
in 2012 as compared to the projections in 2011. This led

to significant avoidance of new generation and network
investment requirements.t



10 Questions to Ask About Integrated Resources Planning

Q4. Analysis Highlights—Demand Forecast Methodology

LOOK FOR:
m Clearly defined and publicly available data, assumptions, and methodologies
m End-use projection approach

m Consideration of variability that impacts demand

Periodic revision of demand forecasts

Additional Resources Page
An Introduction to INtegrated RESOUICES PIANMING .....vuuuuriveumririieeeieeeiesseeiseseeessesesssessssssessss s eess s ss s s 3-5
Best Practices Guide: Integrated Resource Planning fOr EIECHICIY ... reeureerreeeeeeseeeiseeees e seceseeeieees e seesseess s seess st ssesssssss s sesssessssnns 9-13
India’s Integrated Energy Policy- Report of the EXDErt COMMIIEE. .......ovuevurvr ettt 18-33
Integrated Resource Planning Initiative Part 2: Options for the Implementation of an Integrated Resource Planning (IRP)
Process iN the INGIaN EIECIICITY SBOIOT. ... ittt s R R sttt 18
Pakistan Integrated Energy Model (Pak-IEM)- Final Report Volume Il Policy ANalySiS REPOTT........ceuiueeieeiiieicisiciseesee s ssnenaes All
Brazil's Plano Nacional de ENergia 2030.........eieuiriririririsrieisise ettt 86-102, 191-236

Proposed Power Development Plan (PDP) 2012 and a Framework for Improving Accountability and Performance of Power Sector Planning......... 9-14

Tools and Methods for Integrated Resource Planning
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http://www.iei-asia.org/IEI-IRP-IndiaOptions.pdf#page=18
http://www.iei-asia.org/IEI-IRP-IndiaOptions.pdf#page=18
http://www2.adb.org/Documents/Produced-under-TA/41129/41129-01-pak-dpta-02.pdf
http://www.mme.gov.br/mme/galerias/arquivos/publicacoes/pne_2030/PlanoNacionalDeEnergia2030.pdf#page=86
http://www.mme.gov.br/mme/galerias/arquivos/publicacoes/pne_2030/PlanoNacionalDeEnergia2030.pdf#page=86
http://www.palangthai.org/docs/PDP2012-Eng.pdf#page=10
http://ncsp.undp.org/sites/default/files/486.pdf#page=39

Assessing all potential options—both demand-side and
supply-side options—for meeting future energy demand
can help planners develop the optimal energy resource
plan ( ). Such an assessment can help policymakers
efficiently allocate resources as well as set realistic targets
as the plan progresses.

The following assessments—conducted on all available
types of energy resources—can help gauge the feasibility
and cost of demand- and supply-side energy

resource options:

Technical potential, an estimate of commercially
available technology, regardless of economic cost or
achievability of developing the resource

Economic potential, the fraction of technical
potential that can be achieved in a cost-effective manner

Achievable potential, the fraction of the economic
potential that can be achieved, keeping market and
consumer behavior and other constraints in mind

On the demand side, the technical potential of different
DSM and EE options is assessed through multiple scenario
analysis compared with a baseline scenario. To justify the
demand-side options chosen, the IRP should clearly state:

Sectors considered (industries, infrastructure, consumer
appliances)

Methodology used for estimating the savings

Savings measures introduced (reducing standby power,
replacing incandescent bulbs with CFLs, reducing
transmission and distribution losses, and so on)

Data sources used

Sensitivity of results to the assumptions

The California Utilities Commission, for instance, uses
five cost-benefit tests to select its DSM and EE programs:
participant test, ratepayer impact measure test, total
resource cost test, societal test, and utility cost test.*

On the supply side, a thorough feasibility assessment
of on-grid and off-grid renewable energy and clean
fossil-fuel-based thermal generation is instructive.

An assessment should consider any transmission and
distribution bottlenecks that may inhibit the successful
integration of new power generation to the grid (Q10).
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It is also pertinent to examine the assumptions made about
the technologies, the methodology used to arrive at the
supporting data, and the sources of data used. Specifically
useful for off-grid renewable energy is identifying the
supply potential of possible off-grid, mini-grid, and home-
systems as well as tariff structures and interconnection and
distribution systems.

Although completely negating the use of fossil fuels

or thermal generation in capacity expansion is not yet
possible, substituting cleaner technologies through fuel-
switching programs (such as natural gas vs. coal) or
technological advancements (such as supercritical, ultra
supercritical, and integrated gasification technology based
thermal power plants) are important considerations in
an IRP. For example, India has adopted cleaner thermal
power generation in its national plans. The Central
Electricity Authority of India has set an ambitious goal
to build 50 percent of its new coal-fired plants using
supercritical technology during its 12th Five Year Plan
(2012-16).

Furthermore, the sizable potential in supply-side
efficiency (i.e., energy savings from more efficient power
plants and reduction in transmission and distribution
losses) should not be overlooked. Initiatives by the Minis-
try of Energy in Kyrgyzstan led to a 5.7 percent decrease
in distribution losses.®3

Once the demand-side and supply-side resource options
are laid out clearly, expansion planning analysis should
identify the least-cost optimal investment mix. To achieve
the optimal mix of resources in an IRP, the demand- and
supply-side resources should have a common basis for
comparison. The traditional least-cost-based supply
calculation is expanded in integrated resource planning to
include environmental and societal impacts and objectives
(Q9). This expansion creates a more favorable economic
environment for the deployment of cleaner and less
centralized supply technologies including DSM, EE, and
RE. The California Energy Commission’s IRP follows a
specific loading order as a foundation for its recommended
energy policies and decisions. The order recommends

first decreasing electricity demand by employing energy
efficiency and conservation to meet customer demand.
New generation needs are then met first with renewable
and distributed generation options, and second with clean
fossil fuel generation.



10 Questions to Ask About Integrated Resources Planning

Q5. Analysis Highlights—Potential Resource Options Assessment

LOOK FOR:
m Consideration for all demand and supply options meeting demand
m Technical, economic, and achievable potentials assessment of all options

m Environmental and social impacts and objectives integrated into least-cost calculations
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Well-designed policy instruments can help realize the
underlying policy objectives of an IRP ( ). For example,
if a country’s objective is to meet a substantial portion of
future electricity demand through aggressive increases in
end-use energy efficiency, policymakers should consider
“demand-pull” policy instruments that create programs to
increase consumer awareness and incentivize electric utili-
ties to promote DSM and EE practices. If the objective is to
significantly increase job creation in the clean energy sector,
policymakers should consider “supply-push” policy instru-
ments, such as investing in research and development (R&D
for clean energy technology) and vocational training. Existing
policies also can be amended to incorporate the new plan.

Plans should be accompanied by a sensitivity analysis with
clearly presented and accessible data to guarantee accuracy
and validity of underlying assumptions. Sensitivity analysis
can ensure that policymakers are prepared for scenarios

that might alter the course of the IRP, and equip plan-

ners to make policies flexible enough to address potential
changes. Sufficient flexibility is necessary so that the IRP can
be cost-effectively modified even if the demand is higher or
lower than anticipated. A flexible IRP may involve extra cost
associated with accommodating several scenarios, but given
future uncertainty, it is less risky to invest in a flexible plan
than to contend with a large unforeseen change.

Thailand’s Electricity Generating Authority (EGAT) and
Ministry of Energy agreed to make explicit in their Power
Development Plan 2010 (PDP) assumptions underlying
the dependable capacity of renewable energy technologies,

Table 2 |

and to monitor this dependability over time.* Although
the values chosen were lower than those proposed by,

for example, the independent Healthy Public Policy
Foundation (HPPF), acceptance of the concept of transpar-
ent monitoring was a breakthrough and demonstrates flex-
ibility in the planning process (see Table 2).

A good IRP is not developed in isolation, and an electric-
ity plan should be integrated with other sectors, such as oil
and gas, agriculture, water, manufacturing, infrastructure,
finance, and social welfare. Policy instruments should be
designed such that multiple policy objectives that cut across
multiple sectors can be achieved and, therefore, designed
in coordination with affected and relevant sectors, and in a
way that integrates and considers pre-existing policy instru-
ments. Linking with policy instruments from other sectors
from the beginning makes it easier to align electricity sector
plans with overall national and regional growth plans. To
reap the benefits of a well-coordinated plan, the Planning
Commission of India—while building the National Five-
Year Plan for the power sector—consults with representa-
tives from governmental entities related to the energy sec-
tor, such as the Ministry of New and Renewable Sources of
Energy, the Department of Atomic Energy, the Ministry of
Coal, the Ministry of Petroleum and Natural Gas, the Min-
istry of Environment and Forest, the Department of Science
and Technology, and the Central Electricity Authority (see
Qiand Q4in “

”). The involvement of representatives
from other Ministries is aimed at aligning electricity sector
plans with relevant sector plans and vice versa.

DEPENDABLE CAPACITY (AS % OF INSTALLED

DEPENDABLE CAPACITY (AS % OF INSTALLED

CAPACITY) PROPOSED BY HPPF

Biomass 75
Biogas 50
Solar 40
Municipal Solid Waste 40
Small and Mini Hydro 30
Wind 20
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CAPACITY) USED IN PDP2010
g8

21
21
40
20
5
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10 Questions to Ask About Integrated Resources Planning

Q6. Analysis Highlights—Policy Instrument to Achieve IRP Objectives

LOOK FOR:

Clearly articulated policy instruments to achieve stated objectives
Sensitivity analysis

Clear indication of the assumptions and underlying data used in policy analyses
Flexibility of policies and ability to be modified
Policies interlinked with affected and relevant sectors
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The IRP should include provisions to support its stated
objectives. If the plan aims at increasing household electrifi-
cation then it should clearly articulate what regulatory mea-
sures would be undertaken to achieve this goal, what will be
the tariff structure to encourage electrification by poor fami-
lies, and how increased demand will be met, for example.

A clearly designated network of institutions responsible for
different parts of implementation will also help advance
the IRP’s objectives. These institutions should have clearly
defined responsibilities and operate in coordination. Addi-
tionally, institutions require human capacity to carry out
their responsibilities (See Q8). For example, if the national
plan aims to achieve DSM and EE goals, it should under-
take a detailed assessment of the appropriate institutional
set-up to carry out the evaluation of demand-side options
and ensure its implementation, estimate the financial and
human resources requirements, design specific programs,
and put forward program timelines. South Africa’s IRP
details the National Energy Efficiency Strategy to be
implemented by the South African Department of Energy’s
Energy Efficiency Directorate. While the plan includes

certain details about the strategy, including the formation
of a technical team with reporting mechanisms on the
progress of EE programs, and comprehensive plans to fund
EE interventions, it does not include information details
about the strategy’s implementation.*

Providing an institutional framework to address the
grievances of electricity sector stakeholders can increase
transparency and accountability. India, among other
countries, has provided such a framework. Through its
Electricity Act of 2003, the Indian government established
the Appellate Tribunal for Electricity, which allows aggrieved
customers to file a legal appeal against state and national
electricity regulators.

A monitoring mechanism is equally vital to ensure
transparency and accountability in the implementation
of an IRP. Like any other sector, an IRP may face barriers
in the form of powerful market players, lack of political
will, and corruption. A well-built IRP—that has effective
transparency, monitoring, and feedback mechanisms—
can effectively overcome such challenges.

LOOK FOR:
m Regulatory provisions to support objectives

m (Clearly designated network of institutions responsible for implementation

m  Monitoring mechanism to ensure transparency and accountability of IRP implementation

India’s Integrated Energy Policy- Report of the Expert Committee.....................

Integrated Resource Planning (IRP) Part 1: Recent Practice for the Power Sector.

Integrated Resource Planning Initiative Part 2: Options for the Implementation of an Integrated Resource Planning (IRP)

Process in the Indian ElCtriCity SECIOT.....c.vvvveveireirereieieeeeeieiseisninas

Philippines Renewable Energy Plans and Programs (2011-2030) ........c.c.....
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10 Questions to Ask About Integrated Resources Planning

In addition to policy instruments and institutions, a good
IRP should also discuss the financing necessary to achieve
objectives. Electricity sector projects are capital inten-

sive, and often have a slow rate of return. They are funded
through public funding, loans from commercial or multi-
lateral banks, public-private partnerships, or private sector
investments. Transparent and accountable management of
these funds will ensure that projects are delivered effectively.

Financing plays a crucial role in ensuring that policies are
implemented and targets are met in a timely manner. Eval-
uating the scale of investment necessary for the IRP and
identifying mechanisms to obtain financing is crucial. For
example, the Philippines Department of Energy realized
that high upfront and technology costs, non-competitive-
ness, and inaccessible financial markets were barriers to
the development of renewables. To promote private sector
investment in renewable energy, policymakers put forth
legislation such as the Renewable Energy Act of 2008 and
the Biofuels Act of 2008, which provided fiscal and non-
fiscal incentives to investors, equipment manufacturers,
and suppliers.”

Transparency and accountability can be enhanced through
a clear budget plan made accessible to the public. If a
project is financed by multiple sources, policy mechanisms
promoting coordination can help ensure an uncorrupted
flow of funds.

Electricity consumers should be informed of the financ-
ing structure of an electricity plan and how electricity
tariffs (rates) will be affected (see “10 Questions to Ask
about Electricity Tariffs”). If policy measures are financed
through tariff hikes for consumers, a tariff impact report
that shows how various categories of consumers are being
impacted should be made publicly available.

Many developing countries offer significant subsidies for
conventional fuel sources such as oil and gas. An IRP that
promotes clean energy can include provisions that phase
out subsidies for fossil fuels and redirect financing toward
clean technology such as renewables and energy efficiency.
The Integrated Energy Policy Report by the Planning Com-
mission of India (2006) suggested that “the environmental
subsidy for renewables could be financed by a cess*® on
nonrenewables and fuels causing environmental damage.”*

LOOK FOR:
Evaluation of scale of investment
Mechanisms to obtain financing

Clear budget plan available to the public
Clearly communicated and publicly available tariff impact report
Potential to phase out fossil fuel subsidies

South Africa’s Integrated Resource Plan for Electricity (2010-2030)..................

Integrated Resource Planning Initiative Part 2: Options for the Implementation of an Integrated Resource Planning (IRP)

Process in the Indian Electricity SECIOT ......vveverreeeeereeerereecre s
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Once supply- and demand-side energy resource options
have been assessed as economically and technically
viable, the selected options should be assessed to
determine possible environmental and social impacts.
Where negative impacts may arise, plans for impact
mitigation should be in place and stakeholders should
discuss whether particular demand or supply options
are acceptable to society. Social and environmental
considerations usually make EE, DSM, and RE options
relatively attractive compared with conventional supply
options (See Q10 in “

”)‘

IRPs can mandate that resource project proposals identify,
address, and mitigate environmental and social risks.
Impacts can be determined through assessments such

as environmental and/or social impact assessments.
Assessments should weigh impacts caused by land-

use change, impacts on flora and fauna, community
dislocation, and health impacts on water resources and
air quality from emissions such as SO,, NOX, and CO,. A
clear framework for impact mitigation can determine, for
example, how equipment or technology will be disposed
of at the end of its lifetime. Regulatory bodies such as
pollution control boards can be put in charge of setting
appropriate and consistent environmental standards to
ensure that the negative impacts of resource projects are
within tolerance limits.

Assessments should be made publicly available

for scrutiny before decisions are final. Considering
stakeholder priorities and concerns can help foster
widespread acceptance. Both conventional and
renewable energy projects often have negative social and
environmental impacts. Hence, it is important to address
and clearly communicate these impacts to those the

plan will affect.
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Thailand presents an example of taking environmental
and social impacts seriously. The country’s biomass
sector has a large potential for energy generation.
However, poorly planned projects have resulted in
adverse environmental and health effects, including
contamination of water supply, air pollution, and
respiratory illness from airborne particulate matter and
carbon monoxide. Until recently, only projects 10MW
and larger were subjected to impact assessments; the
government now enforces a new code of practice for
biomass power plants smaller than 10MW, which now
undergo analyses to determine the environmental

and social impacts throughout their lifecycles.2°

Measures to mitigate impacts on marginalized
communities can help assure those communities that the
plan will not be harmful to their interests. Such measures
can include livelihood protection and mitigating tariff
impacts (see “

”). It is important to consider the gender impacts
of electricity planning. Because men and women play
different roles within households and communities,
access to electricity can have disparate gender impacts.
In some situations, women pay the bills or are the main
consumers of electricity within the household. When there
is no electricity, or when electricity becomes inaccessible
because of higher tariffs, women are often responsible for
substituting electricity with other forms of energy, which
can increase the unpaid labor burden of women and girls.
In Lao PDR, where nearly half of rural households are
female headed, up-front electricity connection costs have
led to low levels of electrification. The Rural Electrification
project, managed by the World Bank and which provides
subsidies designed with gender sensitive criteria, has led
to increases in connection rates among female-headed
households from 67 percent to 95 percent.2!
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10 Questions to Ask About Integrated Resources Planning

Q9. Analysis Highlights—Social and Environmental Considerations

LOOK FOR:
m Comprehensive and publicly available social and environmental impact assessments

m Mitigation strategies, including protecting livelihoods and mitigating tariff impacts
m Consideration of gender impacts and other social issues
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Because ongoing improvements in technologies and strat-
egies can enable a sector to thrive over the long term, it

is important to develop an IRP that promotes innovation
and anticipates challenges. New and innovative strate-
gies for improving energy efficiency, new technologies for
renewables, expanded potential assessment programs,
R&D programs for more efficient and environmentally
benign generation, and transmission and distribution
technologies should be encouraged, as should strategies
for improving human and technical capacity.

Renewables face a particular challenge in the transmission
and distribution systems including grid connectivity,
scheduling and transmission infrastructure, and reserves
planning. Because of their intermittent nature, some
renewables require ancillary supports such as voltage
control, ramping requirements, load following reserves,
and real-time system operations. These requirements need
to be identified and addressed in electricity plans within
IRPs. The German Energy Agency, DENA, identified and
anticipated changes required in its transmission grid
system in order to integrate high levels of renewables

(see Table 3). To facilitate integration, the government

is promoting coordination among different transmission
service operators and encouraging interdisciplinary

Table 3 |

research in this area. It is also reforming existing policies
(see Q8 and Q9 in
”).22

Developing skilled human capacity to deploy, operate,
progress, and maintain new projects is integral to realizing
successful implementation of the plan. Technology
advances rapidly in many sectors and to make the best of
the available resources and technology, human know-how
should be strengthened through academic research, and
by governmental institutions. Furthermore, by facilitating
a strong push toward research and development in

these fields, a country can benefit from a long-term
technological advantage.

Government and regulatory institutions that are involved
in developing plans for each resource sector also benefit
from increased human capacity. Measures to regularly
educate and share global technological and policy
advancements with decision-makers through workshops,
exchange programs, and conferences can be integrated
into IRPs. These trainings prepare decision-makers to face
technological and implementation challenges, and help
them create more fitting policies.

VARIANT

NEED FOR CONSTRUCTION
OF ADDITIONAL ROUTES IN

TRANSMISSION GRID

ROUTE LENGTH TO BE
MODIFIED WITH AND WITHOUT
ANCILLARY SUPPORTS

Basic 3,600 km
Flexible Line Management 3,500 km
(FLMY'

High Temperature 1,700 km
Conductors (TAL)?

0 km EUR 0.946 billion pa

3,100 km EUR 0.985 billion pa

5,700 km EUR 1.617 billion pa

! Flexible Line Management can increase current carrying capacity of overhead lines near costs by up to 50%
2 High Temperature Conductors are designed for operating temperatures of 150°C or higher, which means that load capacities can be 50% higher than the standard conductor currency used

with a limited operating temperature of 80°C
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10 Questions to Ask About Integrated Resources Planning

Q10. Analysis Highlights—Measures for Emerging Challenges

LOOK FOR:
m Promotes innovation and strategies for technology improvements
m  Measures to address technological advancements (including energy efficiency, transmission, renewable energy, pollution reduction)

m Human capacity building (technical, policy, and regulatory)
m |nstitutional capacity building for decision-makers and implementers
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- QUESTIONS ANALYSIS HIGHLIGHTS: WHAT TO LOOK FOR

Q1 What is the process for establishing ® (Clear institutional mandate and coordination among the different agencies
the IRP? ® Transparency of the planning process

= Availability of assumptions, data, and methodology for public scrutiny

® Qpportunity for public comments and inputs

® Feedback and review mechanisms

® | ong-term vision

Q2 What are the objectives of the IRP? ® Clearly stated objectives for the IRP
® Well-defined priority areas reflected in the objectives
® Short-, medium-, and long-term goals well aligned with the stated objectives
® | inkages with other sectors and development objectives

Q3 How does the IRP incorporate lessons ® (Clear identification of lessons learned from previous plans (both domestic and
learned? international)

® Review of assumptions, policies, and institutional aspects of planning considered in
garlier plans

® Analysis of gaps between expected and actual outcomes from earlier plans

Q4 What is an appropriate demand forecast = (Clearly defined and publicly available data, assumptions, and methodologies
methodology? ® End-use projection approach
® Consideration of variability that impacts demand

= Periodic revision of demand forecasts

Q5 How are potential energy resource options ® Consideration for all demand and supply options meeting demand
selected for the IRP? ® Technical, economic, and achievable potentials assessment of all options

® Environmental and social impacts and objectives integrated into least-cost calculations
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- QUESTIONS ANALYSIS HIGHLIGHTS: WHAT TO LOOK FOR

Q6

Q7

Q8

Q9

Q10

What policy instruments are necessary to
achieve the objectives of the IRP?

What regulatory and institutional
frameworks can be proposed in the IRP
to achieve objectives and targets ?

How are necessary investments for the
IRP financed?

How are social and environmental impacts
addressed in the IRP?

How does the IRP promote innovation
and anticipate emerging challenges in
the sector?

Clearly articulated policy instruments to achieve stated objectives

Sensitivity analysis

Clear indication of the assumptions and underlying data used in policy analyses
Flexibility of policies/ability to be cost-effectively modified

Policies interlinked with affected and relevant sectors

Regulatory provisions to support objectives
Clearly designated network of institutions responsible for implementation
Monitoring mechanism to ensure transparency and accountability of IRP implementation

Evaluation of scale of investment

Mechanisms to obtain financing

Clear budget plan available to the public

Clearly communicated and publicly available tariff impact report
Potential plan to phase out fossil fuel subsidies

Comprehensive and publicly available social and environmental impact assessments
Mitigation strategies, including protecting livelihoods and mitigating tariff impacts
Consideration of gender impacts and other social issues

Promotes innovation and strategies for technology improvements

Measures to address technological advancements (including energy efficiency,
transmission, renewable energy, and pollution reduction)

Human capacity building (technical, policy, and regulatory)
Institutional capacity building for decision-makers and implementers
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