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I ntroduction

1. In accordance with the Work Plan (ECE/ENERGY/YWBE.1/2010/3) and the
Project Document on Financing Energy Efficiency &ahewable Energy Investments for
Climate Change Mitigation (FEEI), the capacity Hinb trainings on project development,
finance and business planning will be conductealliparticipating countries.

2. The trainings on measurement and verificatioocgss for energy efficiency and
renewable energy projects are a part of the eneffiggiency business development course
programme. The guiding tool for measurement andieation techniques and common
practices is the International Performance Measargmand Verification Protocol
(IPMVP).

Background
3. In the context of the FEEI project, the trairiran Measurement and Verification of

energy efficiency and renewable energy projects lvélconducted as part of the Business
Development Course Programme, which was developeskd on the results of the
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assessment missions to participating countriesOBB2 The objectives of the assessment
missions wereinter alia, to determine the local capacity and training seafdocal experts

to prepare investment projects and to appraise #mewledge of equity and mezzanine
financing for projects, other types of third pafipancing, energy service companies
(ESCOs), and performance contracting.

4. The international experts participating in ass@nt missions agreed that there is a
need to conduct capacity building trainings on ficial engineering and business planning
skills to develop and prepare bankable project gsafs for energy efficiency and
renewable energy investment projects, businesdalawent skills to prepare equity and/or
mezzanine finance participation of an investmentfin local companies, manufacturers of
energy efficient technology, energy service compamd skills to develop an indicative
project pipeline to a standard project identifioatformat.

M easurement and verification process
Definition

5. Measurement and Verification (M&V) is the prosesf using measurement to
reliably determine actual savings created within iadividual facility by an energy
management, energy conservation or energy effigipngject or programme.

6. The definition of savings includes the reductionenergy use or cost. Physical
savings may be expressed as avoided energy usaroslived savings. Monetary savings
may be expressed similarly as “cost avoidance’narthalized costs savings”. As savings
cannot be directly measured, the savings can berrdeted by comparing measured use
before and after implementation of a project, mgkippropriate adjustments for changes in
conditions. While a retrofit project may reduce mgyeconsumption on a campus, a
thorough M&V process is essential for two reasd)sM&V assesses resource savings in
regards to the performance guarantee; and 2) M&shensure that savings will persist
over time.

7. The expression “what cannot be measured caneotmbnaged” is particularly
relevant in the context of energy efficiency irtities. There is thus an important need to
“measure and verify” savings generated by a proj@dithout such measurement and
veirification one will not be able to value the ults of an investment in energy efficiency
(therefore not inviting recognition, duplicatiomrtinuous investments, etc.); and energy
reduction gains achieved through the initiativepooject will likely disappear in part or
completely over time.

Objectives

8. Facility owners or energy efficiency projectéstors can use M&V techniques to
mitigate various risks that can arise after progmnpletion. Energy efficiency practitioners
are using M&V for the following purposes:

(@) Improve engineering design and project costing: The preparation of a good
M&V plan encourages comprehensive project desigh @sting by including all M&V
activities and costs in the project’s economicso@&d&V also provides feedback for
future project designs.

(b)  Increase energy savings through proactive adjustments in facility operations
and maintenance: After project implementation, a good M&V plan pelmanagers discover
and manage maintenance and operating problemsesoctm run their facilities more
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effectively, improve savings, achieve greater pptesice of savings over time, and lower
variations in savings.

(c) Document financial transactions. For some projects, the energy efficiency
savings are the basis for performance-based fiahpeiyments and/or a guarantee in a
performance contract. A well-defined and implemdnk&V Plan is the recommended
basis for documenting performance in a transpareahner that can be subject to
independent, third party verification.

(d)  Enhance financing for efficiency projects: A good M&V Plan increases the
transparency and credibility of reports on the onte of efficiency investments. It also
increases the credibility of projections for thetamme of efficiency investments. This
credibility can increase the confidence that projeapital providers have in energy
efficiency projects, enhancing the chances of ptsjeeceiving financing under the best
terms possible.

(e) Manage energy budgetss Even where savings are not planned, M&V
techniques help managers evaluate and manage eumgagg to account for variances from
budgets. M&V techniques are used to adjust for ghmanfacility-operating conditions in
order to set proper budgets and account for budg&nces.

) Enhance the value of emission-reduction credits: Accounting for emission
reductions provides additional value to efficiengsojects. Use of an M&V Plan for
determining energy savings improves the accurady refiability of emissions-reduction
reports. Thus documented, those reductions couliiply be sold in carbon markets,
providing an opportunity to recover some portioM#&V and other project costs.

() Support evaluation and development of broader efficiency programmes:
Utility or government programmes for managing tisage of an energy supply system can
use M&V techniques to evaluate the savings at tmleenergy user facilities. Using
statistical techniques and other assumptions, dhings determined by M&V activities at
selected individual facilities can help predict isgg at unmeasured sites in order to
predict/report on the performance of a broader qanogne.

(h)  Increase public and marketplace understanding of energy management as a
public policy tool: Improving the credibility of energy managemertdjects provides proof
that such projects yield real reductions in enargg. One of the benefits of such proof is
increased marketplace acceptance of such proj¢dtserefore encourages investments in
energy efficiency.

9. Any of the parties involved in a project canigasand implement an M&V Plan. In
the specific case of a performance contractingeptojthe beneficiary of a project (the
client), the project implementer (the ESCO), a covation of both of these parties, and/or a
third party, are all good and acceptable optiomscfeation and implementation of a solid
M&V Plan.

Main principles

10.  There are some fundamental principles of measemnt and verification:

(a) M&V reports should be as accurate as the M&\ddmt will allow. M&V
costs should normally be small relative to the ntarye value of the savings being
evaluated. M&V expenditures should also be consistéth the financial implications of
over-or under-reporting a project’s performancecuxacy tradeoffs should be accompanied
by increased conservativeness in any estimategidgdments.
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(b)  The reporting of energy savings should considlegffects of a project. M&V
activities should use measurements to quantifyhallsignificant measurable effects, while
estimating all others.

(c) Where judgements are made about uncertain gavguantities, M&V
procedures should be designed to underestimategsavi

(d)  The reporting of a project’s energy effectivenshould be consistent among:

- different types of energy efficiency projects;

- different energy management professionals for areygroject;
- different periods of time for the same project; and

- energy efficiency projects and new energy suppbysgts.

(e) “Consistent” does not mean “identical,” sindeid recognized that any
empirically derived report involves judgments whiotay not be made identical by all
reporters. By identifying key areas of judgmentjsitpossible to avoid inconsistencies
arising from lack of consideration of important dinsions.

(f) The determination of savings should measurepformance parameters of
concern, or least well known, while other lessicait or predictable parameters may be
estimated.

(@ All M&V activities should be clearly and fullglisclosed. Full disclosure
should include presentation in the M&V Plan and M&@dvings reports of all of the
elements defined in chapters 5 and 6 of the IPMVP.

(h)  The balance of these principles enable an M&yeet to present a flexible
framework of basic procedures for achieving M&V &ergy efficiency projects.

The International performance measurement and verification
Protocol

11.  The International Performance Measurement agrifivation Protocol (IPMVP)is

a guidance document describing common practiceansuring, computing and reporting
savings achieved by energy or water efficiencyquiyj at end-user facilities. The IPMVP
presents a framework and four M&V Options for tqeenently, reliably and consistently
reporting a project’s saving. M&V activities incledsite surveys, metering of energy or
water flows, monitoring of independent variabledcalation, and reporting.

12. The IPMVP promotes efficiency investments bygwdoenting common terms and
methods to evaluate performance of efficiency mtgjéor buyers, sellers and financiers. It
provides methods, with different levels of costd ancuracy, for determining savings either
for the whole facility or for individual energy cearvation measures. IPMVP specifies the
contents of the M&V Plan and applies to a wide efgriof facilities including existing and
new buildings and industrial processes.

! The IPMVP is supported by the Efficiency ValuatiGmganization (EVO), a non-profit private
organization, which mission is to develop and prtabe use of standardized protocols, methods and
tools to quantify and manage the performance rakd benefits associated with end-use energy
efficiency, renewable energy, and water efficiefimsiness transactions. EVO envisions a global
marketplace that correctly values the efficient o6aatural resources and utilizes end-use effajien
options as a viable alternative to supply optideO’s Mission is carried out by many volunteers,
affiliates and “in-kind” supporters.
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13. The IPMVP is intended to be used by profesdsoas a basis for preparing savings
reports. Each user must establish its own spebi/ Plan that addresses the unique
characteristics of the project. The IPMVP providesgsers guide to helps different types of
readers to understand common ways of its applicatiefines M&V techniques, underlying
the principles of good M&V, presents basic method@s and adjustments to energy or
water measurements needed to properly report saving

14. The implementation of the IPMVP will help inase energy savings, document
financial transactions and enhance financing foergy efficiency projects. Using this

protocol will increase the confidence level of ist@rs and project sponsor knowing that
projects performance will be measured, monitoredl arerified according to an

internationally recognized protocol.

15. The IPMVP use brings the following benefits:

(a) Substantiation of payments for performance. WHaancial payments are
based on demonstrated energy or water savingsteatdee to IPMVP ensures that savings
follow good practice. An IPMVP-adherent savingsa@llows a customer, an energy user
or a utility, to readily accept reported performan&nergy service companies whose
invoices are supported by IPMVP-adherent savingsorts, usually receive prompt
payments.

(b)  Lower transaction costs in an enenrgy perfoenaantract. Specification of
IPMVP as the basis for designing a project’'s M&Whcsimplify the negotiations for an
enegry performance contract.

(c) International credibility for energy savingspeets, thereby increasing the
value to buyer of the associated energy savings.

(d)  Help national and industry organizations progn@nd achieve resource
efficiency and environmental objectives. The IPM\éPwidely adopted by national and
regional govertment agencies and by industry omgins to help manage their
programmes and enhance the credibility of theiorel results.




