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ABBREVIATIONS

AT&C Aggregate Technical and Commercial

CAIDI Consumer Average Interruption Duration Index
CDP Corporate Development Plan
CSF Critical Success Factors

DSCR Debt Service Coverage Ratio
EBIT Earnings before Interest and Tax

EBITDA Earnings before Interest, Tax, Depreciation and Amortization

ERC Electricity Regulatory Commission

ErY Fiscal Year

GoN Government of Nepal

GWh Gigawatt Hour

KPA Key Performance Indicators

KPI Key Performance Indicators

kWh Kilowatt Mour ’
MW Megawatt

MWh Megawatt Hour

NEA Nepal Electricity Authority

NPR Nepalese Rupees

PBR Performance Based Regulation

SAIDI System Average Interruption Duration Index
SAIFI System Average Interruption Frequency Index
SLF System Load Factor

TBD To Be Determined

T&D Transmission and Distribution
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UTILITY PERFORMANCE MEASUREMENT

The basic expectations on performance from electric utilities are safe, reliable, and affordable services
in its area.! Over the years, the expectations of electric utilities have evolved beyond these basic
requirements and now include the need to be a consumer centered, sustainable, and resilient system.
There is a renewed focus on improving the performance of electric utilities in order to enhance
economic perfarmance, improve network performance, and increase consumer satisfaction.

To ensure that a utility is effectively fulfilling its purpose, it is necessary to measure its performance.
Tracking the performance of the utility will not only ensure accountability but will also allow them to
identify areas of improvement. The process of utility performance measurement includes defining
organizational goals and objectives, identifying key performance areas, and defining key performance
indicators. By compiling and benchmarking these indicators, utility can gain valuable insights and make
data-driven decisions to optimize their performance.

MONITORING PERFORMANCE BY REGULATOR

Regulators have a mandate to ensure utilities are performing well-technically and financially—while also
being responsive to consumer needs. The involvement of an independent regulator in the performance
measurement process can help to ensure that the interests of both utilities and consumers are served.
Moreover, independent regulators can incentivize utilities to improve their performance by offering
rewards, while also imposing penalties when necessary. This balance of incentives and penalties, overseen
by independent regulators, can help to drive improvements in utility performance and benefit all
stakeholders involved.

In many countries around the world, regulators set tariffs that allow utilities to recover costs and earn
a return on their investment. In some countries regulators incentivize utilities to improve performance
by tying tariff rates to efficient performance by rewarding good performance and penalizing poor
performance; This is the concept of Performance Based Regulation (PBR). Therefore, for PBR, it is
necessary to identify relevant metrics/indicators to track performance of utilities along key performance
areas (KPAs). By continuously monitoring the performance of utilities and offering incentives for
improvement, regulators can play a key role in promoting the long-term sustainability of the power
sector.

Performance measurement by the regulator, the Electricity Regulatory Commission (ERC), is essential
to ensure that electric utilities in Nepal are performing effectively and efficiently.2 By establishing Key
Performance Indicators (KPls) and monitoring them over time, the ERC can identify areas for
improvement, set targets and get a better understanding of performance of the utilities across different
functions and priority areas.? Examples of relevant KPIs for electric utilities include system losses, profit
margin, number of outages, and consumer satisfaction. By tracking these metrics, utilities can make
informed decisions to improve their overall performance across its various key performance areas.

" Phillips, Charles F. (1993). The Regulation of Public Utilities: Theory and Practice. Arlington, Virginia: Public Utilities Reports, Inc.; p.136.

? See Section 12 of the ERC Act of 2074 (2017 AD.).

? While this document directs requirements to NEA, these requirements shall be applicable to all of Nepal's electricity utilities and successor
companies of the NEA.
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KEY PERFORMANCE AREAS (KPAs) AND KEY PERFORMANCE
INDICATORS (KPIs)

Key Performance Areas (KPAs) are the specific areas or functions of an organization that are important
for its success and that need to be monitored and measured in order to assess the organization's overall
performance.* These areas include day-to-day areas of utility functions such as technical, operational,
and financial performance. Additional KPAs may also include consumer satisfaction, socio-economic
factors, safety, and innovation, among others. The specific KPAs for an organization will depend on its
industry, business model, and goals. By identifying and tracking KPAs, an organization can better
understand its strengths and weaknesses, identify opportunities for improvement, and make informed
decisions about how to optimize its performance. It is not uncommon to see the KPAs as being referred
to as Critical Success Factors (CSF).

Based on the ERC’s and electric utility’s mission, and strategic goals, this manual recommends and
identifies KPAs, and Key Performance Indicators (KPls) which represent and measure the performance
areas.

I. Technical and operational indicators provide a clear and measurable way to track progress
and a greater understanding of the utility’s performance. This KPA focuses on the utility's ability
to deliver reliable and uninterrupted electricity supply to consumers.

2. ltis crucial to be aware of the safety performance in order to reduce risks to the employees
and consumers. This KPA measures the utility’s commitment to maintaining a safe working

.environment for employees and consumers. The utility may track safety performance through
the number of accidents that occur within the company’s facilities and operations, safety training
conducted for employees and safety measure awareness for third parties.

3. Tracking and benchmarking financial key performance indicators provide insight into the
overall financial health of the utility. By regularly monitoring financial KPlIs, utilities can identify
trends and provide data driven approach for informed decisions.

4. It is vital for the ERC to propose a KPl-driven approach to regulate the utilities, in order to
enhance reliability and quality on a large scale, where it is most needed. Performance
measurement is a standard practice followed by utilities worldwide; however, data accumulation
can pose a significant challenge. This approach will help identify areas where power reliability
needs improvement and ensure that consumers receive consistent and reliable power supply.

5. Consumer Service indicators help identify and address any issue which will impact on
consumer experience to provide seamless service to the consumers. This KPA measures the
utility's ability to meet consumer needs and expectations.

6. Socio-Economic indicators are essential to track access to electricity which ensures
households can meet their basic needs. Similarly, it will also help to understand the self-reliance
of the country in terms of electricity generation. These indicators are critical to operate in a
sustainable and responsible manner.

The selected six KPAs with relevant KPlIs for utilities are listed in Table | and each performance indicator
is defined in Table 2.

* Asih, la & Purba, Humiras & Sitorus, Tosty. (2020). Key Performance Indtcators A Systemar_lc Literature Review. 8. 142-155.
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Table | Key Performance Areas with identified Key Performance Indicators

I. Technical and Operational i. % of dispatched Energy®
ii. System Loss
iii. System Load Factor (SLF)
A 2 tv. Peak Demand/ Instalied Capacity
2. Safety i. Fatalities and Accidents — Public & Employees
ii. Mandatory Safety Training Employee Days
iii. Awareness Initiatives for Consumers

3. Service Quality and System i. SAIDI
Reliability ii. SAIFI
iii. CAIDI
4. Financial i. Cost Recovery Ratio
ii. Profit/Loss Margin
iii. Return on Capital Employed
iv. Return on Equity
v. Debt Service Coverage Ratio

5. Consumer Service i. Number of Consumer Complaints

6. Socio-Economic ~i. % of electricity available from different sources
- ii. Per capita consumption
__iii. Household access to electricity

® In this document, the term "energy” is interchangeably used with the term “electricity supply” or “electricity” and mean the latter.
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BENCHMARKING MAJOR KPIS

Benchmarking is a valuable tool to compare the performance of the utility with that of other utilities
or to the industry standards. This can be done to identify areas where the utility is performing well
and areas where it could improve.!® However, identifying appropriate utilities to benchmark against
and collecting data for benchmarking key performance indicators (KPIs) can be a significant challenge.
Utilities operate in vastly different regions, with different consumer demographics, climates, and
regulatory environments. These differences can impact the cost of producing and delivering electricity,
making direct comparisons difficult. Electric utilities may generate power from various sources, such
as coal, natural gas, hydroelectricity, solar, or wind. This diversity can make it challenging to find
comparable utilities that generate electricity in the same way. As a result, identifying appropriate
utilities to benchmark against can be a complex and time-consuming process.

Another major challenge for benchmarking is the vast amount of data that must be collected and
analyzed, Utilities will need to gather data from various sources, including their own internal systems,
external vendors, and other stakeholders. Additionally, data collection can be time-consuming and
resource-intensive, requiring significant human resources and investment. There may also be
challenges associated with data quality, accuracy, and consistency, as data may be sourced from
different systems or may have been collected using different methodologies. Furthermore, there may
be challenges associated with defining and standardizing metrics, making it difficult to measure
performance accurately. Despite these challenges, benchmarking KPls remains a critical activity for
utilities to assess their performance, identify areas for improvement, and drive positive change across
the industry.

In order to initiate the benchmarking process effectively, it is vital for the utilities to maintain a
comprehensive record of the indicators and diligently track and monitor them. This proactive
approach will streamline and expedite the benchmarking procedure during the second phase of
implementation. Therefore, realizing the importance and challenges of benchmarking, this manual
proposes 2 phases for implementation of performance measurement of utility where benchmarking
will be undertaken only at the end of Phase 2.

IMPLEMENTATION PLAN

For utilities to manage resources, build momentum and support for implementing the performance
measurement system, this manual divides the implementation plan into 2 phases. The first phase of
implementation includes monitoring KPIs that the utility is already measuring and for which data is
available. The second phase will include data collection, identification of appropriate benchmarks and
identification of additional and relevant KPIs for the utility. The phasing of the implementation plan will
lead to better and sustainable outcomes.

Details of the proposed implementation plan are as follows:

PHASE |I: PROPOSED IMPLEMENTATION PERIOD (FY 2080/81) (FY 2023/24)

I. Establish targets for KPIs which are already recorded.
The Nepal Electricity Authority (NEA) currently tracks and monitors several key performance
indicators (KPIs) on a periodic basis, including technical, operational, and financial performance
indicators. However, these KPIs are not benchmarked, and targeted for performance evaluation

' Mugisha, Silver (201 1). Utility Benchmarking and Regulation in Developing Countries: Practical Application of Performance Monitoring and
Incentives. International Water Association,
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and improvement. To address this, NEA should establish clear targets for all relevant KPls; many
are already outlined in the NEA's Corporate Development Plan (CDP 2019/20-2023/24)."

Some of the KPIs that NEA is currently tracking include:

Table 3 KPis which are currently being tracked by the NEA.

. System Load Factor

65%!2 75% 70% NEA CDP
(SLA)
System Loss - 15.38% - 14.4% 14.12% NEA CDP
% of Electricity 86%!3 100% Long-term 86% The government has a goal
Available from target of adding 5000 MWV to the
Domestic _ national grid by 2023/24,
| Generation which will likely lead to a
significant decrease in the
need for imports. In fact,
there has already been a
45.01% decrease in imports
from 2020/21 to 2021/22.
As domestic generation
increases, imports will be
replaced accordingly.
| Household Access to | 93%4 - 100% (2023/24) | 96% NEA CDP
| Electricity _
| Per Capita 2959115 496 362 NEA Distribution and
Consumption Consumer Services

Directorate FY 2021/22

2. Track and establish goals for indicators that are not regularly recorded.

Financial performance KPls are annually recorded however there is a need #or tracking, monitoring,
and setting targets for each of them. Similarly, safety KPls including safety training employee days,
number of awareness initiatives can easily be measured and monitored with relevant data. Financial
and Safety KPls mentioned in Table | can be tracked and monitored in Phase 1.

3. Reporting indicators

There is a need to analyze the collected data and compare the utility's performance against its past
data until appropriate utility/s are identified to benchmark against. A report should be developed that
highlights areas of strength and weakness and identifies opportunities for improvement. This report
should be shared with stakeholders, including management, regulators, and consumers.

During Phase |, utilities will record, track, and establish targets for the following KPls:

"' NEA Corporate Development Plan 2018/19-2022/23
"2 NEA Annual Report FY 2021/22

'* NIEA Annual Report FY 2021/22
" NEA Annual Report FY 2021/22
'® NEA Annual Distribution and Consumer Services Directorate Report FY 2021/22
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Table 4 KPIs to be recorded, tracked and with established targets in Phase |

Short Medium ' Long
Term Term Term
(I year) (2-3 years) (4-5 years)
(FY 2080/81) (FY 2081/82- (FY 2083/84-
(FY 2023/24) FY 2083/84)  FY 2085/86)
(FY 2024/25- (FY 2026/27-
i AEEOLETY Y S T e e
- Technical and Operational
i % of dispatched N/A N/A =
Ene .
| rgy If the % is less than 100, it indicates the inability of the
_ utility to sell the entire energy produced and/ or
i purchased. A higher % indicates utility’s higher efficiency
i and lower spilled energy.
il System Loss 1375% T12.25% N Historical Trend
I : NEA System Loss reduced from 17.18% in FY 20/21to
15.38% in FY 21/22. V{Historical trend shows average
decrease in 7% per annum for the last 5 years)
_ i CDP AT&C losses|4.4% (22/23)
: ; India’s T&D losses =20.66% (2018/19)'¢
' ' | AT&C losses = 17% (2021/22)
I Bangladesh T&D Loss =10.41% (2021/22)!%
Transmission 4.1% 4% Historical Trend
loss= 4.3% Transmission loss reduced to 4.49% in FY 21/22.
(Average decline by 3%)
' Transmission loss (Bangladesh)=2.89% (2021/22)
r r
Distribution 8.15% 8% Hissrieal Tesnd
 loss= 9.45% Distribution loss reduced to 10.86% in FY 21/22 from
11.69% in FY 20/21. (Average decline by 7%)
Distribution loss (Assam)= 17.75% (2021)
(Bangladesh) = 8.10% (2021/22)
jii. System Load Factor 70% 70% C70% 65% (NEA Annual Report 21/22)
SL
i Al India = 83% (2021)2
Assam= 56%
Uttarakhand =66%
Bihar = 59%

. Bangladesh = 64.82% (2021/22)

'® KPI: Key Performance Indicators

'7 NEA annual Report 2021/22

'® Central Electricity Authority Report, India 2018/19

'* Annual Report 2021/22, Bangladesh Power Development Board

u Seasonality analysis of load factor in Indian Power System, June 2021
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¢ Penle Dernarid] 75% 65% 60% ' Peak Demand FY 21/22= |747.53 MW?2!
Installed Capacity | Installed Capacity FY 21/22=2190 MW
Peak Demand/ Installed Capacity (21/22) = 79%
India - 207/416=49.7%
Bangladesh - 15.8/22.5=70%
e —————— S R Pakistan - 22.5/43.7=51%
- Safety
i. Fatalities and 0 0 ‘o Recorded separate for Public and Utility employees
Accidents — Public ;
& Employees |
: L. =
*TBD Contract, Norms and Specifications Departments at
P part

ii. Mandatory Safety
Training Employee
Days

wareness
Initiatives for
Consumers

NEA will be responsible for developing standards and
protocols for NEA operations.

#Chaitra 26th marks as Electrical Safety days at NEA:
interaction program with employees, displaying safety
related banners, posters, pamphlets etc. to express NEA
commitment on electrical safety as well as to create
awareness.

Develop and Implement Consumer Safety Awareness
Campaign (CDP). Safety Management Division will be
created as an arm of the Energy Efficiency and Loss
Reduction Department (EELRD). It will be responsible
for increasing public awareness of safety standards.
(CDP).

' Service Quality and System Reliability

""TSAIDl ................ " *TBD *TBD *TBD | Initiate data gathering- process. (Requires Baseline Study
i Data)
TR *TBD *TBD e Initiate data gatheﬂﬂé' Ii;l:;;cess. (Requires Baseline Study
i Data)
ii.iCAIDI *TBD *TBD *TBD Initiate data gathering process. (Requires Baseline Study
Data)
Fma,nqa_] .....................................................................................
i Recoverykatlo T e T
ii. Profit/Loss Margin *TBD *TBD
||| ...... Retum oncapn;a] e E— B
_ Employed . ;
iv. Returnon Equity  *TBl e

2 NEA annual report 21/22
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v. Debt Service =12 >1.3 >4
: Coverage Ratio f

| Consumer Service

Lender's requirement, Industry Norm

Average projected DSCR for FY 23-27 is 2.12.
4.82% (NEA Annual Report 2021/22)
* The ratio only covers interest payments

i. Number of *TBD *TBD *TBD Data to be collected and tracked for major cateégries
Consumar of complaints:
i . s Outages -
Complaints e Voltage
e Billing
! s Safety
. Others
. |
Cii. Complaint 100% 100% 100%
Resolution Rate 2
Socio-Economic
oo Aot e]ectricitym S | The indicator will be tracked, hence no ta;‘get set.
available from Wik o R
: ith government plan to a _ in national gri
different sources by 2023/24, imports can be significantly expected to be
(Domestic | replaced by domestic generation.
generation and .
imports) - The contribution of the total internal generation to the |
| total available energy has increased from 68% in FY
| 2020721 to 86% in FY 2021/22.
= _Er_cajprca___ BT i BE — N ey
consumption ! Annual Distribution report FY21/22)
|
| BudgetFY2080/8| (450kWh by FY 2081/82)
ii. Household access  96% 100% 100% © 92.51% in FY 21/22 (National electrification by
to electricity . household in FY 21/22- NEA Distribution and
: - Consumer Service Directorate) -
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The GoN has set a target to provide electricity access to




PHASE 2: PROPOSED IMPLEMENTATION PERIOD (FY 2081/82) (FY 2024/25)

During Phase 2, utilities will develop and implement a system for consistently collecting, tracking,
monitoring, and benchmarking KPIs along with adding a range of relevant indicators.

17

Data Collection: It is critical to establish a clear plan for collecting the data required for identified
and new KPIs. This may involve integrating data from different sources or establishing new data
collection processes by the utilities. It is also essential to ensure the accuracy and reliability of the
data collected.

Additional KPIs: Utilities can get a better picture of their performance across various areas by
using a range of KPIs. Additional KPIs should be specific, measurable, and aligned with utility’s
vision and goals and that are most relevant across its different functions. Furthermore, tracking
and benchmarking additional KPIs will require planning, system, and data in order to be effectively
monitored. Additional KPIs may also be included in the reporting. Some of the additional
KPIs which may be tracked and benchmarked in the second phase are included in Annexure . It
is not an exhaustive list and other indicators may be included as required.

Benchmarking: Benchmarking KPls for a utility will involve identifying relevant KPIs and
appropriate utility or indexes of a group of utilities in terms of demographic and geographic
differences, diverse generation mix, size, and structure of the utility. It will be followed by gathering
and analyzing data, setting targets, and monitoring progress over time. Benchmarking will require
planning, development of performance measurement systems, and data in order to be effectively
monitored. In addition to that, utilities should monitor and update the benchmarking process
regularly and make updates as necessary to ensure that it remains relevant and effective.

By the end of Phase 2, all the KPls mentioned in Table | will have adequate, reliable,
and relevant data for benchmarking including service quality and system reliability
KPIs- SAIDI, SAIFI and CAIDI. Benchmarking will be done after Phase 2 ends.

Table 5. Key Indicators from Table 2 to be recorded and tracked in Phase 2

sewme Quahty o sYstem Re||ab|||ty i A : -

| I SA|D| N/A Date to be recorded and tracked. T
T i T T S Ly
TR — R oy e e S
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CONCLUSION

Performance measurement by ERC can help utilities improve their operational efficiency and financial
performance. By tracking key performance indicators and setting targets for improvement, the utilities
can identify areas for improvement and take necessary actions to enhance its performance. In addition,
performance measurement can help utilities align their activities and efforts with their strategic goals,
such as improving consumer service, access to electricity, and reliability of the power grid.

Itis important for ERC and the electric utilities to regularly review and update the KPIs to ensure that
they are still relevant and accurately reflect the performance of the utility. The review process should
involve stakeholders such as consumers, employees, and other industry experts to ensure that all
relevant perspectives are considered. In addition to tracking the KPlIs, it is also important to analyze
the data and use it for decision making and to identify areas for improvement. By regularly measuring
and analyzing performance, the utilities and ERC can work towards continuous improvement and
ensure that the power sector in Nepal is providing reliable, affordable, and sustainable services to its
citizens. Overall, performance measurement can play a vital role in the development and success of
Nepal's power sector by helping to ensure that all stakeholders are working towards common goals
and objectives.
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ANNEXURE |

Technical and Operational i. Revenue per employee (NPR)
| . Operations And Maintenance Expense Per Consumer (Transmission
| and Distribution) (NPR/consumer)
| iii. Operation And Maintenance Expense Per MWh22 (Generation)
r 5 | iv. Technical and commercial losses (%) in distribution (compare energy
’ sold to energy supplied to distribution)

month)
o | ii.  Mon-fatal public contact incidents rate
3. Service Quality and System i Scheduled outage duration (Minutes)
Reliability . li. Supply restoration after sudden outage affecting one consumer or
group of consumers (Minutes)
iii. % of unplanned outages/ total outages
iv. Variation in voltage magnitude

4. Financial 1. Operating Expenditure/ Revenue (Cost Efficiency) (%)
ii. Revenue per kWh (under different consumer category)??
iii. Revenue per Connection — Category (NPR)
iv. Per unit cost by consumer category (NPR/KkVWh)
S v. GearingRatio(%) .. ...
Consumer Service i. Average Response time for complaints (category wise)
i, Service Restoration Time (% within different time slots) [
iii. Lead time to provide new connection (based on nature of request)
(Days) |
iv. Average Response time to permanently disconnect the supply (Days)

* Pacific Power Association & Asion Development Bank Manual of .. (2002) Manual of Performance Benchmarking. Awailable at:
https:/fwww.ppa.org filwp-content/uploads2/2013/03/01 -Manual-of-Performance-Benchmarking-July-2002.pdf

* Financial and operating ratios of Public Power Utilities, American Public Power Association on financial and operating ratios
* Concept Paper: Performance Benchmarks for Electricity Distribution Companies in South Asia




