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Table A: Comparison of Intended Project Outcomes from the Inception Report to Actual Outcomes

Intended Outcomes in April 2010
ProDoc

Actual Outcomes as of March 2017
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Action 1 (to UNDP): For projects that involve building the capacity of an institution, more care is required
in designing the implementation arrangements to minimize delays in the start-up of a project.

Action 2 (to UNDP): Implementation of projects where the primary beneficiary is a public organization
(such as Ministry of Railways or Indian Railways) should adhere to a basic set of principles for capacity
development. C21 * b5t LI2eS00ET GKSNS 1 I- namn 1ISLI2NG 2y dh &ySIEKILE [SIRSIEKIL 1-yR ¢ll-yar20Y 1-ii2yE"
(K16 LN20MRSE I d:&STirt &St 27 aRSTIdzAl LyOILIESEE hy” OLI-ONi@ RSASERLY Sylo ¢KS SPl-izl-i2ua IS 27 (KS
2UyR2y (K10 (KSES Liy0iLtSa R2 LIN2@IRS I- ¢aSTizt NSYIyRSI 27 K2¢ 6Sai (2 02Y'Y'Sy0S I1yR 1Y LESY Syl
O1-LJI-0Mi& RSASE2LY Syl LRS00 200K 14 GKS 199w i22S0i y Hiimme

10i2yA ii2 122 dil) 20 NSyF2008 Iyl 6SySHia FizY (KS LiieS0u:

Action 3 (to Indian Railways): Capacity building should be extended to IRS staff beyond electrical engineers
to other engineers (mechanical and civil) as well as MoR finance and admin personnelt

A ML AN N AL e o AN LA

ti2L241-4 720 TdaldlS RISO2yA dryRSNyIY3 Y Iy 262S0{i@Sa 2 199w tli2eSOdY

Action 4 (to UNDP): Assist the Ministry of Railways to develop a donor-assistance project involving
deployment of other unproven technologies that can be applied to lower the carbon footprint of Indian
Railways.

"www.undp.org/content/dam/aplaws/publication/en/publications/capacity-development/drivers-of-
change/leadership/ownership-leadership-and-transformation-full-text/ownership leadership and transformation-FULL-
TEXT.pdf?download
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Best practice: Sustained and effective engagement by project management personnel is essential in
building capacities of public institutions?

Poor practice: The IEEIRS Project was a climate change mitigation project that did not employ a monitoring
and evaluation officer to carry out Project M&E functions, most importantly, credible estimates of energy
savings and GHG reductions generated from Project activities. 9ySI3& alfly3a I'yR D 1D SY Jaai2yNSRa0ii2y”
Sainy 1-65a IS Y Li2Nk1ya Y Sinoa hy ikS Sl-izl-ii2y 27 1Y 2ai I //a Li2eS0ia ly iKS DIC Li2NiF26120 14 a0:0K!
(KS 1-03Sy0S 27 &k0K I- LISKia2y 2y (iKS 199lw{ ti2¢S0i SiiK KA (SOKyIOIt 1y26tSRIS G2diR 2yt SIR (2
GryNStil-otS Salty 1iSa 2F D 1D SY laai2y NSRa:0di2ya ISy SuI-iSR o8& ti2eS00 1-0idinsa

9fI-zl-ih2y wl-iy 3

mo a2yii2ily3 1yR 901z l-ii2y” wl-ity3 HOLY =91 9ESOhii2y” wl-ity3
a 99 RSa13y I Syfiig p vizliie 27 LY LSY Sylil-ii2y” 13Sy08 n p
'h5t
a9 tilyLYLSY Sylliizy n vizl-iie 2F 9ESOdziiRy 1 9ESOzily3 p
9yfilie oa2wklwy
ha@SlIH 1jazl-iie 27 a9 n h@SNIHE 1jazl-iie 27 LY LESY Syll-ii2y p
9ESOdziizy”
0b 133S38Y Syl 2F hdzli02Y Sa wl-ily3 no {dzaiil-y1-oifliee wl-ily3
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H Evaluation rating indices (except sustainability — see Footnote 2, and relevance — see Footnote 3): 6= 113K {I-01a71-00218 01 {: The
project has no shortcomings in the achievement of its objectives; 5={I-il&F1-0i2i& 0{0: The project has minor shortcomings in the
achievement of its objectives; 4=a2RSNI-iSt {I-i1&F1-0i218 6a{i: The project has moderate shortcomings in the achievement of its
objectives; 3=a2RSlI-iSe ! yal-ilafl-0i208 6a 1Y The project has significant shortcomings in the achievement of its objectives;
2="yal-il&F1-00208 010 The project has major shortcomings in the achievement of its objectives; 1= 113K ! yal-ilafl-0d208 01 1Y The
project has severe shortcomings in the achievement of its objectives.

° Sustainability Dimension Indices: n I' [11$f2 6[0f negligible risks to sustainability; o I' a2RI-iSte [1158 6afif moderate risks to
sustainability; H ' @a2RSII-iSE 1 yH{St 6a iV significant risks to sustainability; and M T 1yH{St 02(Y severe risks to sustainability.
h@3ul-tt 0-Gy3 1a StjindI-Syll (2 (kS t2&Sai adzadl-y1-oMiie Nl-yly3 30203 27 (KS n RiY Syai2ya

" Relevance is evaluated as follows: 2 = Relevant (R); 1 = Not relevant (NR)
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3.1.6 UNDP Comparative Advantage
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3.1.8 Management Arrangements

¢KS IY'LIESY Syflya LikuiySu 27 iKS Loolw{ 26300 13 (KS auyRaile 27 whitg18a 1yR (KS LyRily whitgl-8a
38a03Y 1y 1002IRIYOS SIiK ! b5ta bl-ii2yl LY LISY Sylil-iizy a2RIie ty2é ISTSISR (2 14 bl-ii2ylf
9ESOwii2y 21 b9- Y2RIIiK b9- Y2RIHiiE 413 a2w giiK ISii2yaioiiie 120 03iiTelya g2u1 Lilya
lyR IILN20SR 6wRISHE NSLI2uiyA 2y Li20iiSY Syl 0220Ry1-iy3 1yR (i-0Tly3 02ily1-yOlyat G5y a 27
1STSUSYDS T2 GRyRIIOiR0 YR (SyRSI Ry Sytliiayt 1yR OKIly3 (kS ti2:800 {iSSNy3 /2Y Y i
oE{/00 ¢KS /K1 27 1KS t{/ &1 2 65 (KS bl-ii2y1 t12:$0( 5MS0i21 0bt50 Ti2Y a2w

¢KS bt5 G2diR 6S adLLI2NISR 68 I- Project Management unit (PMU) Salil-6flaKSR (2 WY'LESY Syl (KS
199Lw{ 1228000 ¢KS ta ! doyRSN iKS RUISOlI2y 27 (iKS bt5 &1 (i2 6S NSaLI2y&I0ES 120 1Y LS Y Syflity3 RI-en
(21R 1 100NiISA dzyRSH UKS fSIR 2F I National Project Coordinator (NPCI ¢Ki& g24R lyOfiRS ta !

SriRlia (2 SyadlS kS 1-g1-l-oiiie 2F SELISHA IyR 02yadtil-yia (Ki2d3K2di ikS Rizil-ii2y 27 iKS ti2eS000
¢KS bt/ &4 182 (2 6S ahLLI2NISR 68 IRY IRy 1yR Ty1-y0S &I 1yR aly1-aSia 120 ¢lil-0lizy
6ewil b2yrell-0ii2y 0bei IyR 9ySIFe ofmoiSy0e 6990 1-aLIS00& 27 iKS L99lw{ ti2eS00 wiiSa [IR &l-a 2 6S
RS&IIYIISR 14 I- LN2GIRSH 27 LN2eS0l Y Iy1-3SY Syt 1yR 02yadtil-y08 aSidoSa Razity3 199lw{ ti2eS0i
WY LESY Sytl-ii2yl odii 2yt i NI-GFSR 6@ iKS t{/0

Ly UKS 25201 } b5t 24 LI2GIRS LIRS0l 1Y LIS Y Sylil-li2y aallLiiii i2 a2w IyR LyRily wligl24 68
LN2060S Y Syl IyR 1Y LIS Y Syfity3 (KS RI-€ni2nRI2 Y IyIESY Syl IyR Y 2yiiily3 2F tii2eS00 2LISI-ii2ya
12650301 GKSIS 1a fiitS Ria0daal2y ly (KS tli2520 27 iKS &ISO0m0a 27 aSiily3 L) (KSaS Y Iy1-3SY Syl
Hl-y3SY Sytiar ty LIHi0deM iKS yhiSTnl-iizy 27 (KS F2& 27 'b5t 2S00 TizyRa lyli2 (KS ta} gKIOK

Terminal Evaluation mMn May 2017



105t ¢ D2GSIyY Syl 27 LyRIl ¢Sy iy 9fHili2y 27 Ly Li2ly3 99 ly'iKS LyRil-y wiHig 24 {2aiSY

would be under the Indian Government financial system. The lack of specific detail on this issue was
carried over into implementation which caused long delays in commencing implementation of the
IEEIRS Project. This issue is discussed in further detail in Para 41.

38. An organogram of the IEEIRS Project implementation arrangements is provided on Figure 1.
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39. The following is a compilation of key events and issues of IEEIRS Project implementation in
chronological order:

e The IEEIRS Project was approved by the GEF CEO on April 10, 2011,

e The ProDoc was signed on September 2, 2011, marking the official start of the Project;

e Between September 2011 and mid-2013, the IEEIRS Project experienced start-up problems
related to the MoR and IR lack of familiarity in working with multilateral agencies such as UNDP,
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3.21 Adaptive Management
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3.2.2 Partnership Arrangements
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3.23 Feedback from M&E Activities Used for Adaptive Management
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Y A part of this fear within IR to implement EE traction measures came from the loss of the authors of the IEEIRS Project who were
committed to other projects by the time the project commenced implementation in September 2011. In the estimation of the
evaluation team, it is likely that these senior IR officers would have mobilized these traction initiatives given their seniority and
familiarity in navigating through various departments and divisions within the IRS. However, with nearly 2 years between the
completion of the IEEIRS design and the commencement of IEEIRS implementation in September 2011, the risk of losing these
key personnel to implement the IEEIRS Project was high.
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Table 1: GEF Project Budget and Expenditures for India IEEIRS Project (in USD as of December 31, 2016)
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Table 2: Co-Financing for India IEEIRS Project (as of December 31, 2016)
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50.

51.

52.

53.

Overall, the cost effectiveness of the IEEIRS Project has been al-il&fI-0i208 in consideration of the
catalytic impacts of the IEEIRS Project, and the replication of proven EE technologies and measures
as further detailed in Sections 3.3.8 and 3.3.9.

ofHlp a9 5333y i oyile IyR LY LESY Syfil-ii2y”

The M&E design as covered in Paras 104 to 115 in the IEEIRS Project ProDoc is robust and thorough.
The design thoroughly covers all M&E activities including:

e the Project inception phase;

e quarterly reviews;

e annual Project reviews and project implementation reports (APRs/PIRs);

e independent evaluations that includes the Midterm Evaluation as well as the Final Evaluation;
and

e dissemination of Project results to encourage learning and knowledge sharing.

As such, (KS a=9 RS&13y 1 NI-iSR 1-3 al-GiaF1-0i2\e.

The M&E plan implementation was affected by issues raised in Section 3.2.3 over the lack of clarity
between proven and unproven EE technologies and measures. This lack of clarity makes it difficult
to monitor progress of set targets as defined in the PPM of this Project. It was observed in the QPRs
of 2015 and 2016 that the activities and outputs of Outcome 3 were gradually subsumed into
activities of Outcome 2. This resulted in the achievement of the targets of each outcome becoming
blurred. As such, &9 Lifl-y )Y LESY Sylil-ii2y & NI-iSR 14 Y 2RSHI-GSte al-0ia7I-00218. Ratings according
to the GEF Monitoring and Evaluation system?” are as follows:

e a9 RSV I Sydle 1 pr
e az9 LilVIYLUISY Svil-iizyn nT
o h@SHIt lidzI-flie 2T a=9 1 no

otHic  tSIFRUY 1y0S 27 LY LESY Syflily3 YR 9ESOuity3 oytiida

The performance of the implementing partner (formerly known as an Executing Agency) of the IEEIRS

Project, MoR and Indian Railways, can be characterized as follows:

e early stages of the Project were marked by poor engagement of MoR and IR personnel with
Project personnel due to their lack of understanding on the purpose of the IEEIRS Project. As a
result, little progress was made during the 2011 to 2014 period of the Project;

e I 1 20 13K {1-0aF1-0i2ueY eKSNS SSIS y2 k2002 'Y ly3aT
p ' { 20 {I-iam1-00208y ¢KNS SIS Yiy21 aK20i02 Y ty3ar
nT af 2 azRSIIHiSE {I-iarI-0i218Y ¢KSIS GNS Y 2R3NI-IS aK2(02 Y hy3ar
ol a! 2 azRSNIHiSE ! yal-iiafl-0i208Y kSIS GSIS a3yrr0l-yh ak20i02 Y ty3ar
HI T 20 yaLiETIOi218Y ¢KSHS SIS Y 121 aK 2002 Y Iy 34T
M 1Y 20 LK §yaliar-oi2ie
I T 1y1ofS 2 1aasad
bk! T' b2l I-LLH0I-6t5

¢SV iy1 91z 1-ii2y MT ald nanT



1b5t ¢ D20SIyY Syt 27 LyRil ¢SUYly1 9fHil-iiRy 27 LY Lii2dy3 99 1y (KS LyRily wiHig 183 {8aiSY

54.

55.

o%o
56.

personnel changes within MoR and IR during 2014 that had the impact of improving their
interactions with UNDP, especially in the identification of new EE initiatives that had a higher
likelihood of funding under the Project as opposed to Gol funding;

recognition by key members of the Railway Board, MoR and the IRS of the benefits of the UNDP
Project to their organizations that would increase access to funds for implementing innovative
EE technologies and measures that would otherwise not be provided by the Government; with
government agencies seemingly always short of funds, Gol funding for innovative EE measures
and technologies is either highly unlikely or would be subject to a long approval process, due to
perceptions that innovative proposals have a high risk of failure;

Overall performance assessed as being &l-0lfI-00218 (with early stages being moderately
satisfactory to highly satisfactory during the latter stages).

The performance of UNDP (the Implementing Agency) can be characterized as follows:

UNDP struggled during the early phases of the Project from 2011 to 2013 to understand how to
more effectively provide Project assistance to MoR and IR including improving the efficiency of
disbursement of UNDP funds into the Government of India Treasury and implement the Project
under an NEX modality;

UNDP Project managers recruited under the NEX arrangement prior to 2014 were either too
junior or had incompatible personalities to deal with senior IR officials, and assist them in
building IR capacity;

Despite the difficult working relationships developed with MoR and IR up to 2014, UNDP
persevered in its dialogue after 2014 with the key Project stakeholders, and made efforts to
sustain engagement of these stakeholders to meet Project objectives;

As of January 2017, the aforementioned efforts have resulted in catalyzing the development of
non-traction EE initiatives within the IRS;

Overall performance of UNDP on the IEEIRS Project can be assessed as being al-{1i&FI-0i21& (with
early stages being moderately satisfactory to highly satisfactory during the latter stages).

A summary of ratings of the implementing and executing entities of the IEEIRS Project are as follows:

LY LS Y Syiily3 tHiiySi sa2w IR LyRily wlHtg -840 ¢ 5;
LY LIESY Sylly3 9viiie 6} b5t) - 5;

AAAAA

22500 wSadzfia

This section provides an overview of the overall project results and assessment of the relevance,
effectiveness and efficiency, country ownership, mainstreaming, sustainability, and impact of the
IEEIRS Project. In addition, evaluation ratings for overall results, effectiveness, efficiency and
sustainability are also provided against the revised April 2011 Project PRF (as provided in Appendix
F)%. For Tables 6, and 8 to 14, the “status of target achieved” is color-coded according to the
following color coding scheme:

. Sti2aY LyRIOI-i2) &K263
SELISOISR 02 Y LitSizy 68 (KS
oht
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57. A summary of the achievements of IEEIRS at the Project Objective level with evaluation ratings are
provided on Table 3.

AAAAAA

opIfizl-ii2y”
/2YYSyflia

YESYRSR haoays  TVEYRYOS - eehe ¢ 13S0 {ikidza 27 ¢1HESH 10KISOSR wiiiy3r

LyRIOI-i210

2050 D2y gz(\éi/\zfgiﬁs niumTkEN 68 9ht
Reduction of GHG SREB2VEen 2l momcy a6
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VALY BYit2y i /h,g
126500 hoeSogSY
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barriers that prevent | SySii38 20w (S5 LM
the wide adoption of | &l-flydao 6@ n SO S 2080 S H
energy efficiency 9ht ¢olffi2y” - wdSHI Lii2Rs
technologies and 1=K
measures in the IRS
Overall Rating — Project-Level Targets 2

58. The IEEIRS Project target for energy savings reductions was set at 1.42 billion kWh by the EOP with
savings commencing in Year 3 of the Project. The direct GHG reductions were to be generated mainly
from a suite of pilot projects comprising EE technologies and measures outlined in the ProDoc on
pages 29 to 31 (Component 2 covering measures proven in India, and Component 3 covering
measures proven abroad). Pilot projects implemented with the support of the IEEIRS Project are
listed with estimates of energy savings and GHG emission reductions on Table 4.

59. Theimplementation of these pilot EE technologies and measures has generated direct energy savings
and GHG emission reductions for the Indian Railways of 0.593 GWh per year and 455 tonnes CO; per
year respectively. This is far below the targets of 142 GWh per year and 117,000 tonnes of CO, per
year by the EOP, primarily due to the absence of pilot {lI-0di2yilStIiISR EE measures and technologies
(with traction comprising more than 85% of the IRS energy consumption).

60. Further to traction-related EE measures, the attainability of these energy savings and GHG emission
targets has been a challenge considering that senior IRS personnel (notably those who authored the
IEEIRS ProDoc) who could initiate and undertake traction-related EE technologies and measures were
unavailable, as mentioned in Para 41. However, successful demonstration of substantial energy
savings from pilot projects in non-traction applications implemented during the IEEIRS Project has
catalyzed the interest of a number of key entities within IRS including the Delhi and Northern
Divisions of IRS. Their interest in EE issues has secured funds from IRS and the Government of India
to replicate several EE measures and technologies within their respective divisions. This has likely or
will likely generate indirect GHG emission reductions, both top-down and bottom-up. These are also
estimated in Table 4.
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61.

For indirect GHG emission reductions, bottom-up reductions using any replication factor was

assumed to be negligible in comparison with the magnitude of top-down indirect emission
reductions. The bottom-up indirect emission reductions in Table 4 are from actual replications that
took place within the IRS in other divisions.

62. These top-down emission reductions are small in comparison to the estimate for top-down indirect
emission reductions which was derived as 9.6 million tonnes CO; over a 10-year period based on the

following assumptions:

e from Para 15, total electricity consumption by the IRS in FY 2013-14 was 17,665, rising 3% in FY

2014-15 to 18,250 GWh;

e 14% of this electricity consumption was for non-traction purposes since only non-traction pilots
completed on the IEEIRS Project;
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66.

e asteady 3% increase of non-traction purposes electricity consumption within the IRS between
the EOP of 2017 and the end of the 10-year GEF influence period ending in 2027 leading to a
total electricity consumption cumulative between 2017 and 2027 of 31.9 million MWh,;

e grid emissions factor for India of 0.82 tonnes CO,/MWh leading to a cumulative GHG emissions
from non-traction purposes in the IRS to be 26.2 million tonnes CO,. The evaluation team then
assumes only 12 million tonnes of CO; (46% of this 26.2 million tonnes of CO,) could be saved
through various energy efficient measures®;

e a GEF causality factor of 0.8 was applied against the 10-year market potential for CO, reductions
12 million tonnes of CO; (indicating very strong effect of the Project works on the actual
incremental emission reductions) for a top-down emission reduction estimate of 9.6 million
tonnes of CO,.

Based on the implementation of non-traction-related EE pilots and the absence of traction-related
EE pilots, the IEEIRS Project-Level targets are rated as Y 2RSII-iSte al-ii&F1-0i218¢ Details of the GHG
emission reductions from the IEEIRS Project are summarized on the GEF Tracking Tool as provided in
Appendix E.

ol /2YLiySylui Lyaiiidiiayif OO RSGSEAIY SyT IyR (SOKyIOK dilyly3

Activities under Component 1 were intended to “strengthen IR institutional capacity” and “improve

EE management and technical capacity of the IR staff”. Project resources were to be used to:

e strengthen IR institutional capacity through the establishment of a functioning EE Centre of
excellence, a technology information resource facilitation desk, the setup of an EE technology
website specifically for the railway sector, and building the capacity of a number of training and
testing institutes for training and testing EE measures and equipment; and

e improve EE management and technical capacity of IR staff through training of managers and staff
members on EE best practices and technologies, and facilitating the implementation of
successful EE projects by these trainees.

A summary of the actual achievements of the Component 1 with evaluation ratings are provided on
Table 5.

The Railsaver website (https://www.railsaver.gov.in/en con initiatives.html) provides an update of
all EE measures implemented in the IR system and is updated on a monthly basis. All the zones also
report their monthly energy consumption and EE activities on this portal. Energy performance of the
IRS is monitored centrally through this web based system set up by CRIS**. A gap analysis study was
conducted by KPMG in early 2015 to how to improve IRS energy performance by adopting the latest
technology on both traction and non-traction sides.

The evaluators observed in January 2017 training facilities and testing venues for various EE
equipment that were set up with the support of the IEEIRS Project at the COE at Nashik. The testing
venues were set up for testing the energy performance of air conditioners, compressors, pumps and
electric motors. The presence of these testing venues significantly enhances the value of IRIEEN as a
training facility.
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In conclusion, the results of Component 4 can be assessed as &l-0laFI-0i2l@ in consideration of the
setup of the rail saver website complete with a plethora of information on EE issues with the railways,
and the completion of numerous EE awareness raising campaigns within the various railway
divisions, and the high level of awareness amongst many IR personnel of the importance of energy
efficiency to the competitiveness and sustainability of IR operations.

o%otc wStS@1-y0S

The IEEIRS Project is IStS@1i to the development priorities of India, notably the Integrated Energy
Policy (IEP) of 2006 and the National Action Plan on Climate Change (NAPCC). The objective of the
IEEIRS Project of reducing GHG emissions from the operations of the Indian Railways is in line with
the Government’s strategy to increase India’s energy security, and to undertake and implement key
strategies and actions to mitigate the impacts of climate change.

0000T o11S0iNdSySad I-yR 9THI0NSY08

The effectiveness of the IEEIRS Project has been al-il&fl-0{i218, despite the Project not reaching its
GHG emission reduction targets, most notably from the lack of implemented traction-related EE
measures. However, considering the difficulties experienced by UNDP in working with the Ministry
of Railways during the early stages of the Project, and working with a government ministry with no
prior experience working with donor agencies, UNDP adapted its working relationship with MoR in
a manner to effectively and efficiently provide technical assistance for energy efficiency-related
issues. To some extent, however, it is unfortunate that the authors of the IEEIRS ProDoc were
unavailable to the Project which likely would have resulted in traction-related EE measures being
undertaken.

Firstly, UNDP built a strong working relationship with members of the Railway Board who acted as
the primary decision-makers in determining activities to be supported by the IEEIRS Project. This
required working very closely with senior railway personnel to obtain a strong understanding of their
needs, and to prepare plans for technical assistance in implementation. This included measures
undertaken by UNDP to accelerate progress of the Project including adapting the NEX modality
through “cost-sharing” by channeling the UNDP-GEF Project funds through UNDPs accounting
system with sign-off of expenditures through the NPD and using the UNDP system for procuring
goods and services, thereby avoiding Gol’s procurement system which is more complex and less
responsive.

Secondly, both UNDP and the Railway Board worked towards agreements that IEEIRS Project funds
would be utilized to demonstrate EE measures and technologies (already proven in India), prepare
energy audits and business plans for government support and funding, and supporting pilot projects
consisting of EE measures and technologies (which have been proven outside of India); all these EE
measures and technologies were piloted and demonstrated with IEEIRS Project funds which would
not have received funding from Gol allocations. These pilot projects and demonstrations were all
implemented in a manner using procurement systems under UNDP to obtain the best value for EE
technologies.

The efficiency of the IEEIRS Project has been &l-i1afI-00218 despite the slow progress between 2010
and 2013 period during a familiarization period for MoR and IR personnel becoming familiar working
with multilateral funding agencies. The original Project duration specified in the ProDoc was 3 years.
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99.

As such, it is unfortunate that the Project took 3 years to properly mobilize IEEIRS resources, leaving
one to ponder if the Project could have actually been implemented within 3 years with better
preparations and improved readiness of IR personnel.

oboty /2uy0e haySIakil I-yR SI@SyySaa

During the early stages of the IEEIRS Project, the Ministry of Railways and Indian Railways had initially
not understood the purpose of this Project or UNDPs assistance to the railway sector. However, due
to the perseverance of UNDP to continually engage MoR and IR on this project, both MoR and IR
took stronger ownership of the Project, utilizing its funds for efforts to advance energy efficiency
measures and technologies within the IRS. Moreover, there is strong evidence within the IRS of the
higher level of awareness of energy efficiency, especially considering the desire of various divisions
and zones within the IRS to participate in competitions involving national energy conservation
awards. In 2016, 127 entities within Indian Railways were rewarded awarded for their efforts on
energy conservation within the IRS.

The drivenness of the Government of India to conserve energy is highlighted in their:

e Energy Conservation Act of 2001 which allowed for the establishment of the Bureau of Energy
Efficiency (BEE), the National Electricity Policy of 2005 which provided emphasis on energy
conservation aspects and mandating BEE to initiate energy efficiency actions;

e the Integrated Energy Policy (IEP) of 2006 which placed an emphasis on improving India's energy
security (amongst other measures) by reducing its dependence on imported fossil fuels through
improving energy efficiency and shifting freight traffic to Railways, and expanding electrification
of railways to reduce diesel demand; and

e the National Action Plan on Climate Change (NAPCC) of 2008 that is organized within the
framework of 8 priority programs or “national missions” which includes the National Mission for
Energy Efficiency (NMEEE) with the goal of achieving reduction in carbon emissions of 98 million
tonnes per year by 2014-15. Within the NMEEE, there is a "perform, achieve and trade” (PAT)
scheme designed as a market-based mechanism to enhance the energy efficiency of designated
consumers or DCs to meet goals of reducing energy intensity and allowing those who exceed
these goals to receive permits that can be traded to other DCs. The IRS now has 8 DCs which fall
under the PAT scheme.

The Government of India also has a strong commitment towards energy efficiency and climate
change as articulated in their Second National Communications to UNFCCC to reduce its emissions
intensity by 20 to 25% from 2005 levels by 2020. The IEEIRS Project serves to advance energy
efficiency and reduce energy intensity of its largest industrial sector, the railways.

0000 altyalis-yty3

The IEEIRS Project has successfully mainstreamed with the UNDAF for India (2013 to 2017)". This
includes Project activities that work towards the UNDAF’s Outcome 6: Sustainable Development,
specifically India’s aim to reduce GHG emissions, and support its mission on enhanced energy
efficiency. To this end, the contribution of the IEEIRS Project includes the enabling and subsequent
strengthening of one of India’s largest ministries, the Ministry of Railways, to introduce and
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100.
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implement energy efficiency technologies and measures at an accelerated rate in comparison with
the business as usual scenario. Moreover, the Project has contributed towards the strengthening of
IREEN near Nashik as the Centre of Excellence for energy efficiency in the railway sector, as a means
of ensuring the dissemination of EE best practices to the more than 3 million employees of Indian
Railways.

ototmn  {dzalIy1-oiie 27 12800 hdzi02'Y Sa

In assessing sustainability of the IEEIRS Project, the evaluators asked “how likely will the Project
outcomes be sustained beyond Project termination?” Sustainability of these objectives was
evaluated in the dimensions of financial resources, socio-political risks, institutional framework and
governance, and environmental factors, using a simple ranking scheme:

e T [1{5 6[if negligible risks to sustainability;

« ol a2RINI-iSt [115 ta[il moderate risks to sustainability;

e HT azRSII-iSte *yHqSte 6a ! significant risks to sustainability; and
o mT 'yH{SE 61 0f severe risks to sustainability; and

e I T dy1-ofS (2 143834

Overall rating is equivalent to the lowest sustainability ranking score of the 4 dimensions!

¢KS 20501t L99Lw{ 22500 adzadl-y1-6tlie l-ity3 18 1St 6[10 This is primarily due to:

e Financial resources being in place to continue several EE related activities for all outcomes of this
Project;

e Strong support amongst all MoR and IR personnel on implementing energy efficiency projects
within the IRS, especially with more widespread knowledge of the benefits of EE to the entire
IRS, and the fact that these EE activities strongly support the NMEEE;

e the sustaining of all outcomes through personnel within various divisions within the Indian
Railways, the Centre of Excellence at IREEN in Nashik, and the Centre for Railway Information
Systems (CRIS).

Details of sustainability ratings for the IEEIRS Project are provided on Table 9.

0foIMM LY L0

The impact of the IEEIRS Project has been significant as it has catalyzed interest in energy efficiency
within the IRS on a more widespread scale, and increased the availability of Gol funding and related
information for EE initiatives within the IRS. Previously, energy efficiency proposals were made by a
small group of dynamic IR officers with poor access to appropriate levels of funding for implementing
EE initiatives. With the IEEIRS Project, IR personnel now have improved access to funds for proposing
and implementing pilot EE technologies and measures that would not have received funding from
Gol budgetary allocations. In addition, with the completion of pilot projects under the IEEIRS Project,
Gol budgetary allocations for replication of these pilot projects now receive quicker approvals.
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Table 9: Assessment of Sustainability of Outcomes

Actual Outcomes

Assessment of Sustainability

Dimensions of

(as of December 2016) Sustainability
Actual Outcome 1Y ¢KS lyAilidzii2y14 Ciy1-yOuI-f wSE240SAY Chy1-yOnl- 1Sa24005a 1S hy LIfI-0S 2 dzadl-y”Y Iy1-3SY Syl a1tta 2F 99 &l n
0110 27 Lw KI-a 5SSy ailliSy3iKSySR I (KS Y208 iK1-y"y (N1-hyry3 0SyiSa ahikiy kS Lw{ Raziity3 (Kia ti22S000 Ly I-RRIdN2Y1 (KI&
01-0ldz1£ hezli02YS ml-) 024LIESR ShiK ly0fizRSE 1 (1Saiity3 0SyiNSa (K I-0 1-4z3Y Sy iKS dSOKyA0I- O1-LII-0Mi@ 2F (KS Lw{ T2 SljzLIY Syl
IYLIi20SR 99 Y 1yI-ASY Sy IyR 02Y Lit\l-y0S (Salityd 720 GlHii2dza 99 lil-yRMIRET
USOKY10I-£ OMII-0MG& 2F Lw &dI-FF 61-0ldzl€ {20120t 20001 wialar /2yGyaSR 10000Sa T2y (KSaS 2602y Sa ali2y3te ailili21i (KS bagoor m
hizi02Y'S mou (iKdz& Syadiy3 dKSNS 1S y2 a20i2nL2601-€ 1a1a b2 (KS adall-tySR 2030102y 27 il-yly3 IyR
(1Saiity3 0SyiSa (K10 &SNS aSi dzL) Rzity3 1KS 199Lw{ 28Ol
LyAihidzii2y1-£ Cil-Y Sg207 IyR D2SIy1-y0SY ¢KS dlil-yly3 I-yR (Sadly3 0SyiiSa asi dl) Razity3 iKS n
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UNDP — Government of the Indian Federation Terminal Evaluation of Improving EE in the Indian Railways System

APPENDIX E — COMPLETED TRACKING TOOL

g Tracking Tool for Climate Change Mitigation Projects
gef (For Terminal Evaluation)

Special Notes: reporting on lifetime emissions avoided

Lifetime direct GHG emissions avoided: Lifetime direct GHG emissions avoided are the emissions reductions attribdtable to the investments made during the project's supervised
implementation period, totaled over the respective lifetime of the investments. |

Lifetime direct post-project emissions avoided: Lifetime direct post-projectemissions avoided are the emissions réductions attributable to the investments made outside the project's
supervised implementation period, but supported by financial faciliies putin place by the GEF project, totaled overthe regpective lifetime of the investments. These financial facilities will still be
operational after the projectends, such as partial credit guarantee facilities, risk mitigation facilities, or revolving funds. |

Lifetime indirect GHG emissions avoided (top-down and bottom-up): indirectemissions reductions are those attIHbuta ble to the long-term outcomes of the GEF activities thatremove
barriers, such as capacity building, innovation, catalytic action for replication.
Please referto the Manual for Calculating GHG Benefits of GEF Projects.

Manual for Energy Efficiency and Renewable Energy Projects

|
|
|
|
Manual for Transportation Projects |

I
For LULUCF projects, the definitions of "lifetime directand indirect" apply. Lifetime length is defined to be 20 years, unless d differentnumber of years is deemed appropriate. For emission or
removal factors (tonnes of CO2eq per hectare peryear), use IPCC defaults or country specific factors. :
|
General Data Results iNotes
at Terminal Evaluation |

Project Title Improving Energy Efficiency in Ihe Indian Railway System

GEF ID 3554
Agency Project D 40441
Country India |
Region SAR |
GEF Agency UNDP |
Date of Council/CEO Approval April 20,2011|Month DD, YYYY (e.g., May 12,2010)
GEF Grant (US$) 5,200,000!
Date of submission of the tracking tool April 30, 2017iMonIh DD,YYYY (e.g., May 12,2010)

Is the project consistent with the priorities identified in National Communications, ] |
Technology Needs Assessment, or other Enabling Activities underthe UNFCCC? 1Yes=1,No=0

Is the projectlinked to carbon finance? 0 !Yes:1,No:0
Cumulative cofinancing realized (US$) 19980000 1

ladditional resources means beyond the cofinancing commitied at CEO
Cumulative additional resources mobilized (US$) jendorsement
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Objective 2: Energy Efficiency

Please specify if the projecttargets any of the following areas

Lighting 1 1Yes=1,No =0
Appliances (white goods) 0 IYes=1,No=0
Equipment 1 1Yes=1,No=0
Cook stoves 0 1Yes=1,No =0
Existing building 1 Iyes=1,No=0
New building 0 |Yes=1,No =0
Industrial processes 0 lYes=1,No=0
Synergy with phase-out of ozone depleting substances 0 :Yes =1,No=0
Other (please specify) Railway EE 1
!
10: not an objective/component
:1: no policy/regulation/strategy in place
Policy and regulatory framework 2 :2 pol!cy/regulat!on/strategy discussed and proposed
|3. policy/regulation/strategy proposed but notadopted
14: policy/regulation/strategy adopted but notenforced
!5: policy/regulation/strategy enforced
iO: notan objective/component
:1: no facility in place
. . . s . . 2:facilities discussed and proposed
Establishment of financial facilites (e.g., creditlines, risk guarantees, revolving funds) 0 :3: facilities proposed but not operationalized/funded
:4: facilities operationalized/funded but have no demand
15: facilities operationalized/funded and have sufficientdemand
10: not an objective/component
:1: no capacity built
. o 12: information disseminated/awareness raised
Capacity building 3

:3: training delivered
14: institutional/human capacity strengthened

:5: institutional/human capacity utilized and sustained

Lifetime energy saved

iM.] (Million Joule, IEA unit converter: http://www.iea.org/stats/unitasp)
|Fuel savings should be converted to energy savings by using the net
I calorific value ofthe specific fuel. End-use electricity savings should be
|converted to energy savings by using the conversion factor for the
Ispecific supply and distribution system. These energy savings are then
21,369,600 | totaled over the respective lifetime of the investments.

Lifetime direct GHG emissions avoided

4,850 !tonnes CO2eq (see Special Notes above)

Lifetime direct post-project GHG emissions avoided

- Jtonnes CO2eq (see Special Notes above)

Lifetime indirect GHG emissions avoided (bottom-up)

11,940 ltonnes CO2eq (see Special Notes above)

Lifetime indirect GHG emissions avoided (top-down)

9,600,000 itonnes CO2eq (see Special Notes above)
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by EOP for EE technology / measure application projects

ho2SO0dS k hdzi02Y SY 5Sa0LIl2Y 2F 5S300LIi2y 27 LyRi0I-i24 . 1-aStyS [SaSt ¢HESH [SASE I SyR 27
hoeS0idS k hdzi02Y'S LN2eS0i
126500 D21 Reduction of GHG emissions in Cumulative emission reductionsP™ achieved in the IRS by EOPPP 0 0.117
the Indian Railways System (IRS) (million t CO2) :
22800 h6eS0lidS Removal of key barriers that
prevent the wide adoption of energy efficiency Total direct energy savingsP® by EOP (billion kwWh) 0 0.142
technologies and measures in the IRS
/2YLI2ySyl MY Lyliltzii2y1£ O1LI1-01@ RSASE2LIY Sy 1-yR (1SOKyIO0H dll-yty3
Status report of targeted EE technologies / measures, its
availability in India/abroad andgap analysis for its 0 1
implementation
Established and functioning of EE Centre of Excellence (COE) in 0 1
IRS by EOP
Outcome 1.1: Strengthened IR institutional TIRFAD established and functioning by EOP 0 1
capacity COE website established and operational by EO 0 1
Number of training and testing institutes with capacity to
provide trainings and test EE measures/equipment respectively 0 8
by year 3
Number of training courses conducted by the training institutes 0 64
each year starting from year 3
Number of managers and staff memberstrained on EE best 0 At least 325 managers and
Outcome 1.2: Improved EE management & practices and technologies by EOP 675 staff
technical capacity of IR staff Number of successful EE projectsimplemented by the trained
0 45
managers and staff members by EOP
/ QYLJQYQW HY LYLstYS)/le'G}\Z)/QT LJNJZQJS)/S)/@NEI@ sﬁi\()i\é)/Oé ﬁSOK)/EfQEII\Sé I')/R Y SI-adSa
Potential energy savings from the implementation of EE 0 1.58 (for traction)
Outcome 2: Proven EE technologies and technologies and/or measures by EoP, million kWh/yr 110.40 (for non-traction)
measures in traction and non- traction Percentage of savings derived from EE measures implemented
. . . . . NA At least 10%
operations are implemented and energy allocated as incentives to EE implementers by EOP
savings realized Number of project proposals (technical and financial) prepared 0 45

P Total direct emission reductions (from year 3 of

the project i.e. final year)

PP The use of words “End of Project (EOP)” and “Year 3” are interchangeably used, which means the same
P¢ Total direct energy savings (from year 3 of the project i.e. final year)
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hoeS0idS k hdzi02Y SY 5Sa0NLIi2y 27 5S&00LId2y 27 LyRIOI-i21 - 1-aStyS [SoSt ¢S [SESE 14 SyR 2F
hoeSOUMS K hdzi02Y'S LIi2eSO0u
/ QYLJQ)/S)/G oY tif2 RSYQYéﬁNJI'ﬁAZ)/Q? SyéNElé S?W)ASY()@ ﬁSéK)/QfQEIISé I'yR Y SI-ad0S4
Number of energy audits conducted in IRS units above 0.5 MW
NA 50
load by year 3
Number of pilot demonstrations designed and implemented by NA At least 8
year 3
Outcome 3: Increased confidence in the Total energy savings achieved from pilot project by EOP, million
L . . 0 30.40
application of piloted EE technologies and kWh
practices in the IRS Percentage of successful p.||ot.demonstrat|ons adopted by IRS NA At least 25%
for replication by EOP, %
Based on energy audits, number of EE technologies and
measures identified asfeasible for implementation (planned and NA At least 5
budgeted) by year 3
/72YL2ySya nY Lyr20Y 12y 1yR 1y26tSR3S aKHity3
Average number of visitors Y|S|t|ng the web portal each year NA 24,000
starting year 2
Number of sets of knowledge sharing products (KSPs) developed NA 13
Outcome 4: Information and knowledge on EE and disseminated by EOP
technologies and measures are widely available Number of IRS divisions that are actively participating in IRS EE 0 68
and accessible for IRS divisions and their programs by EOP
affiliates Number of vendors registering with TIRFAD each year starting NA About 3
year 3
Cumulative number of vendors attending TIRFA campaigns by
0 39
the EOP
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14 iKS LN22S0i L& (KS L2eS00 O2dzyTNenRuGSYK .99 1 I- &ll-(dzi2ie 62Re dyRSI | -99 IR Lw{ t{/ Y'SSily3 5200Y Syl Iy1-8a1a
NSESAI-yi 2 alyriig 27 t26S5i1 D20SlyY Syl 27 LyRil Li &1-4 450 L) ty'aSl |02yliodiizya 14 | YiyaiSa I'yR lYiSIgIS & siliK
bl-ii2y14 dzL) y HAnHE 18 NSALIR2YEIES F20 Y LIES Y Syll-iizy 27 (1KS t{/ Y SSity3a t{/ YSY oSl
LI2NNiASA 1-yR 9ySI3e /2yaSigl-ii2y 100 nnm Sk GKS LINY 1@ 262S0013S 27
02Y YIiY Syf L2y 2dly3 SySii3e al-dty3 Y Sl-aiiSa 1-yR ly ddaly ISRdz0ly3
dzyRSN SySI3e lylSyalies . 99 02n2Riy1-i53 ik RS&i3y1-iSR
lyiSiy1-ii2y1- 02yairY SUar RSai3y1-iSR 1-3Sy01Sa I-yR 20KSH 203 1yiTI-ii2ya IyR
02yPSyli2yaK NS023yATST IRSYTE I-yR dzlitiTS (KS SEraiity 1Sa242105 1-yR

Ty Fil-aiNdz0060SE Ry LISIF20Y 1y (KS FlzyOii2ya I-4a13ySR {2 i
dzyRSI iKS 9ySliae /2yasSigl-iizy 100 21K .99 14 iKS
0221Ry1-i21 27 dzY olSEEl- LI2N-Y'Y'S 2y atli2AN1-Y Y 110
ClIFY' Sa 211 1126800 721 99¢ dzyRSN GKIOK L99Lw{ 1 2y5 2F (KS
LRS00 I-yR .99 1a 2yS 27 iKS t{/ Y'SY 6Sli

o 5284 (KS Li2eS00 1-RSIjdz1-05t8 1-1S lyi2 1002dzy/l (KS y1ii2y1€ | =99 IyR lw{ t{/ Y'SSiy3 5200Y Syl I-y148a1a
NSIHI01SAr 620K ly Sy a 2F yallidiizy1f 1yR L2608 M-y Sg2i1 | 02ylliodii2ya 14 | YiyiiSa I'yR yiSIgIS & giliK
Iy ia RS&3Y 1yR Hig Ny LESY Syfilii2yK /2yaiaisyl glik ikS | t{/ Y SSily3a t{/ YSYodla
bl-ii2y1 10012y tily 2y /8Y 1S /7K1y3S 6rnnyit 1yR
LIHIi0dEHIE SliK (KS bl-ii2y1t aladi2y 121 9ySiae omoiSy0e:
GKIOK 014 721 ailSy3iKSyrya {531 Y I-yRI-iS 27 Hnnm 9716
122500 14 fly1SR &K (1KS 99/t 1Y LIESY Sylil-iizy IyR &K
NSESAI-VA &l1-{SK2fRSNE BK2 G2dR 0S tyP2ISR SliK
IYLSY Syflity3 IyR I-R2Lty3 99 (1S0Ky2(231S IyR Y SI-adziSa

PT Various sources, but not limited to project document, project reports, national policies & strategies, key project partners & stakeholders, needs assessment studies, data
collected throughout monitoring and evaluation, data reported in project annual & quarterly reports etc
PY Various methodologies, but not limited to Data analysis, Documents analysis, Interviews with project team, Interviews with relevant stakeholders etc.
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