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PREFACE

This paper, and subsequent papers in the Green Mini-Grid Market Development Programme (GMG MDP) document 
VHULHV��LV�D�PDUNHW�DVVHVVPHQW�IRU�JUHHQ�PLQL�JULGV�IRU�UXUDO�HOHFWUL¿FDWLRQ�LQ�0R]DPELTXH��7KHVH�DUH�PLQL�JULGV�SRZHUHG�
E\�UHQHZDEOH�HQHUJ\�UHVRXUFHV�±�VRODU�UDGLDWLRQ��ZLQG��K\GURSRZHU�RU�ELRPDVV�±�HLWKHU�H[FOXVLYHO\�RU�LQ�FRPELQDWLRQ�
ZLWK�GLHVHO�JHQHUDWLRQ��

0LQL�JULGV�DUH�QRW�D�QHZ�SKHQRPHQRQ�LQ�$IULFD��$OPRVW�DOO�QDWLRQDO�XWLOLWLHV�RZQ�DQG�RSHUDWH�GLHVHO�SRZHUHG�JHQHUDWLQJ�
IDFLOLWLHV�QRW�FRQQHFWHG�WR�WKH�PDLQ�JULG��ZKLFK�VXSSO\�HOHFWULFLW\�WR�VHFRQGDU\�WRZQV�DQG�ODUJHU�YLOODJHV��7KLV�VROXWLRQ�WR�
UXUDO�HOHFWUL¿FDWLRQ�LQHYLWDEO\�UHVXOWV�LQ�VLJQL¿FDQW�¿QDQFLDO�ORVVHV�IRU�WKH�XWLOLW\��DV�LW�LV�UHTXLUHG�WR�VHOO�SRZHU�DW�SULFHV�
PXFK�EHORZ�WKH�FRVW�RI�SURGXFWLRQ�DQG�GHOLYHU\��0RUHRYHU��LW�OHDYHV�WKH�PRVW�UHPRWH�WRZQV�DQG�YLOODJHV�XQHOHFWUL¿HG��
7KH� ODWHVW�6XVWDLQDEOH�(QHUJ\� IRU�$OO� �6(�$//��*OREDO�7UDFNLQJ�)UDPHZRUN�HVWLPDWHV� WKDW� WKH�XUEDQ�UXUDO�GLYLGH� LQ�
DFFHVV�WR�HOHFWULFLW\�LQ�$IULFD�LV�DV�KLJK�DV�����SHUFHQW�����XUEDQ�FRPSDUHG�WR����SHUFHQW�UXUDO�DFFHVV��

7KHUH�DUH�WKUHH�SULQFLSDO�RSWLRQV�IRU�SURYLGLQJ�QHZ�FRQQHFWLRQV�WR�FXUUHQWO\�XQVHUYHG�SRSXODWLRQV�LQ�$IULFD��QDPHO\�L��
H[WHQVLRQ�RI�WKH�QDWLRQDO�JULG��LL��LQVWDOODWLRQ�RI�VHSDUDWH�³PLQL´�JULGV�WR�RSHUDWH�LQGHSHQGHQWO\�IURP�WKH�PDLQ�JULG��DQG�
LLL��VWDQG�DORQH�JHQHUDWLQJ�V\VWHPV�WKDW�VXSSO\�LQGLYLGXDO�FRQVXPHUV���7KH�PRVW�FRVW�HIIHFWLYH�DSSURDFK�IRU�SRZHULQJ�
PLQL�JULGV�LV�WR�XVH�UHQHZDEOH�HQHUJ\�VRXUFHV��ZKLFK�DUH�ZLGHO\�DYDLODEOH�DFURVV�$IULFD���+RZHYHU��WKH�GHYHORSPHQW�RI�
*0*V�LV�QRW�ZLWKRXW�FKDOOHQJHV���%DUULHUV�WR�WKH�JURZWK�RI�SULYDWH�VHFWRU�PLQL�JULGV�LQ�$IULFD�LQFOXGH�JDSV�LQ�WKH�SROLF\�
DQG�UHJXODWRU\�IUDPHZRUN��WKH�ODFN�RI�SURYHQ�EXVLQHVV�PRGHOV��WKH�ODFN�RI�PDUNHW�GDWD�DQG�OLQNDJHV��WKH�ODFN�RI�FDSDFLW\�
RI�NH\�VWDNHKROGHUV��DQG�WKH�ODFN�RI�DFFHVV�WR�¿QDQFH��

,Q�UHVSRQVH�WR�WKHVH�FKDOOHQJHV��WKH�6(�$//�$IULFD�+XE�DW�WKH�$IULFDQ�'HYHORSPHQW�%DQN��$I'%�1  designed and launched 
3KDVH���RI�WKH�*0*�0'3�LQ�������ZLWK�JUDQW�IXQGLQJ�IURP�WKH�$I'%¶V�6XVWDLQDEOH�(QHUJ\�)XQG�IRU�$IULFD��6()$���7KH�
*0*�0'3�LV�D�SDQ�$IULFDQ�SODWIRUP�WKDW�DGGUHVVHV�WKH�WHFKQLFDO��SROLF\��¿QDQFLDO�DQG�PDUNHW�EDUULHUV�FRQIURQWLQJ�WKH�
HPHUJLQJ�*0*�VHFWRU��,W�LV�SDUW�RI�D�ODUJHU�'),'�IXQGHG�*0*�$IULFD�3URJUDPPH��ZKLFK�DOVR�LQFOXGHV�*0*�LQLWLDWLYHV�LQ�
.HQ\D�DQG�7DQ]DQLD��FRXQWU\�VSHFL¿F�*0*�SROLF\�GHYHORSPHQW�WKURXJK�6()$��DQG�DQ�$FWLRQ�/HDUQLQJ�DQG�([FKDQJH�
FRPSRQHQW�EHLQJ�LPSOHPHQWHG�E\�WKH�(QHUJ\�6HFWRU�0DQDJHPHQW�$VVLVWDQFH�3URJUDP��(60$3��DW�WKH�:RUOG�%DQN�

The International Energy Agency (IEA) has predicted (in Africa Energy Outlook 2014��WKDW�E\����������SHUFHQW�RI�QHZ�
UXUDO�HOHFWULFLW\�VXSSO\�LQ�$IULFD�ZLOO�EH�IURP�VWDQG�DORQH�V\VWHPV�DQG�PLQL�JULGV��7KH�*0*�0'3��6(�$//��6()$��(60$3�
DQG�VLPLODU�SURJUDPPHV��ZKLFK�DUH�FRQWULEXWLQJ�WR�IDOOLQJ�FRVWV��WHFKQRORJLFDO�DGYDQFHPHQWV�DQG�PRUH�HI¿FLHQFLHV�LQ�
*0*�GHYHORSPHQW��ZLOO�KHOS�WR�HQVXUH�WKDW�XS�WR�WZR�WKLUGV�RI�WKLV�VXSSO\�ZLOO�EH�SRZHUHG�E\�UHQHZDEOHV��

7KH�JRDOV�RI�WKH�JUHHQ�PLQL�JULGV�SURJUDPPH��LQ�DOO�LWV�DVSHFWV��DUH�FHQWUDO�WR�$I'%¶V�PLVVLRQ�RI�VSXUULQJ�VXVWDLQDEOH�
HFRQRPLF�GHYHORSPHQW��VRFLDO�SURJUHVV�DQG�SRYHUW\�UHGXFWLRQ�LQ�LWV�UHJLRQDO�PHPEHU�FRXQWULHV��50&V���,QGHHG��RII�
JULG�DQG�PLQL�JULG�VROXWLRQV�DUH�D�NH\�FRPSRQHQW�RI�WKH�$I'%¶V�1HZ�'HDO�RQ�(QHUJ\�IRU�$IULFD��ODXQFKHG�E\�WKH�%DQN¶V�
SUHVLGHQW� LQ� -DQXDU\�������7KH�1HZ�'HDO� LV� D� WUDQVIRUPDWLYH�� SDUWQHUVKLS�GULYHQ�HIIRUW�ZLWK� DQ�DVSLUDWLRQDO� JRDO� RI�
DFKLHYLQJ�XQLYHUVDO�DFFHVV�WR�HQHUJ\�LQ�$IULFD�E\������

7KLV�UHSRUW�ZDV�SUHSDUHG�E\�WKH�&DUERQ�7UXVW��81(3�DQG�(&5(((�DW�WKH�UHTXHVW�RI�WKH�$I'%���,W�ZDV�ZULWWHQ�E\�0DUFR�
6DPSDEOR�DQG�/XNH�:DOOH\�RI�WKH�&DUERQ�7UXVW�DQG�'HDQ�&RRSHU�DQG�(XJHQH�2FKLHQJ�RI�81(3��7KH�&DUERQ�7UXVW�LV�
D�PLVVLRQ�GULYHQ�RUJDQL]DWLRQ�KHOSLQJ�EXVLQHVVHV��JRYHUQPHQWV�DQG�WKH�SXEOLF�VHFWRU�WR�DFFHOHUDWH�WKH�PRYH�WR�D�ORZ�
FDUERQ�HFRQRP\��7KH�8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH��81(3��LV�D�OHDGLQJ�JOREDO�HQYLURQPHQWDO�DXWKRULW\��

7KH�FRQWHQW�RI�WKLV�UHSRUW�ZDV�UHYLHZHG�E\�-HII�)HOWHQ�RI�WKH�$I'%¶V�*0*�WHDP�DQG�FOHDUHG�E\�'U��'DQLHO�$OH[DQGHU�
6FKURWK��6(�$OO�$IULFD�+XE�&RRUGLQDWRU�DW�WKH�$I'%��7KH�UHSRUW�ZDV�HGLWHG�E\�.LPEHUOHH�%URZQ��

�� �7KH�6(�$OO�$IULFD�+XE�SDUWQHUVKLS�LQFOXGHV�WKH�$IULFDQ�8QLRQ�&RPPLVVLRQ��WKH�1HZ�3DUWQHUVKLS�IRU�$IULFD¶V�'HYHORSPHQW��1(3$'���WKH�8QLWHG�

1DWLRQV�'HYHORSPHQW�3URJUDPPH��81'3���DQG�WKH�5HJLRQDO�(FRQRPLF�&RPPXQLWLHV��5(&V���ZKLFK�DUH�UHSUHVHQWHG�RQ�D�URWDWLQJ�EDVLV�� 

KWWS���ZZZ�VH�DOO�DIULFD�RUJ



List of Acronyms

$'%� � $VLDQ�'HYHORSPHQW�%DQN
ATP  Ability to Pay
%1()� � %ORRPEHUJ�1HZV�(QHUJ\�)LQDQFH
CDM  Clean Development Mechanism
CEIMAT Centro de Investigaciones Energéticas, Medioambientales y Tecnologicas
(&5(((� (&2:$6�&HQWUH�IRU�5HQHZDEOH�(QHUJ\�DQG�(QHUJ\�(I¿FLHQF\
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15(/� � 1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\
3$*(� � 3RWHQWLDO�$UHD�RI�*ULG�([WHQVLRQ
REE  Red Electrica de Espana
SDG  Sustainable Development Goal
SEFA  Sustainable Energy Fund for Africa
SE4ALL Sustainable Energy for All 
6+6� � 6RODU�+RPH�6\VWHP
81�'(6$� 8QLWHG�1DWLRQV�'HSDUWPHQW�RI�(FRQRPLF�DQG�6RFLDO�$IIDLUV
81(3� � 8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH
WEO  World Economic Outlook
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EXECUTIVE SUMMARY

The African Development Bank has engaged the services of the Carbon Trust, UNEP and ECREEE to assess 
WKH�SRWHQWLDO�IRU�JUHHQ�PLQL�JULGV�LQ�¿YH�$IULFDQ�FRXQWULHV��7KH�HQJDJHPHQW�UHTXLUHPHQWV�LQFOXGHG�WKH�GH¿QLWLRQ�RI�
D�PHWKRGRORJ\�WR�DVVHVV�WKH�SRWHQWLDO�IRU�JUHHQ�PLQL�JULGV��ZLWK�WKDW�PHWKRGRORJ\�WR�EH�VXEVHTXHQWO\�XVHG�WR�SURGXFH�
UHSRUWV� DQDO\VLQJ� WKH�PLQL�JULG� SRWHQWLDO� LQ� WKH� ¿YH� FRXQWULHV��7KRVH� UHSRUWV�ZLOO� IRFXV�RQ� WKH� SK\VLFDO� SRWHQWLDO� IRU�
green mini-grids in each country, and provide important information to local policymakers and to potential local and 
LQWHUQDWLRQDO�LQYHVWRUV�LQ�WKH�*UHHQ�0LQL�*ULG�VHFWRU���

7KH�¿UVW�SKDVH�RI�WKH�HQJDJHPHQW��FRYHUHG�E\�WKLV�UHSRUW��FRQVLVWHG�RI�WKH�LGHQWL¿FDWLRQ�DQG�DQDO\VLV�RI�H[LVWLQJ�
tools and/or research methodologies being used to evaluate, promote and support RE in Africa. The need to promote 
DQG�VXSSRUW�5(�KDV�JDLQHG�VLJQL¿FDQW�DWWHQWLRQ�RYHU�WKH�ODVW�GHFDGH��DQG�KDV�UHVXOWHG�LQ�WKH�GHYHORSPHQW�RI�PXOWLSOH�WRROV�
E\�D�ZLGH�UDQJH�RI�DFWRUV��LQFOXGLQJ�JRYHUQPHQWV��GHYHORSPHQW�LQVWLWXWLRQV��UHVHDUFK�FHQWUHV�DQG�FRUSRUDWLRQV��

7R�LGHQWLI\�DQG�DVVHVV�WKHVH�WRROV�� WKLV�UHSRUW�UHOLHV�RQ�H[SHUWV¶�NQRZOHGJH�� LQWHUYLHZV�ZLWK�SROLF\PDNHUV�DQG�
LQYHVWRUV��UHYLHZV�RI�DFDGHPLF�MRXUQDOV��DQG�RWKHU�GHVN�EDVHG�UHVHDUFK��

• Expert knowledge. 7KH�&DUERQ�7UXVW��81(3�DQG�(&5(((�DQG�WKH�H[SHUWV�ZRUNLQJ�RQ�WKLV�DVVLJQPHQW�KDYH�
FRQVLGHUDEOH�H[SHULHQFH�LQ�SURPRWLQJ�DQG�DVVHVVLQJ�UHQHZDEOH�HQHUJLHV�DQG�HOHFWUL¿FDWLRQ�JOREDOO\��HVSHFLDOO\�
LQ� GHYHORSLQJ� UHJLRQV�� 81(3�� IRU� LQVWDQFH�� KDV� GHYHORSHG� WKH� 6:(5$� �6RODU� DQG� :LQG� (QHUJ\� 5HVRXUFH�
$VVHVVPHQW��LQLWLDWLYH��ZKLOH�VXSSRUWLQJ�PLQL�JULG�GHYHORSPHQW�LQ�$IULFD�DV�D�VHQLRU�SDUWQHU�RI�WKH�6XVWDLQDEOH�
(QHUJ\�IRU�$OO��6(�$//��LQLWLDWLYH��(&5(((�KDV�GHYHORSHG�WKH�(&2:5(;��(&2:$6�2EVHUYDWRU\�IRU�5HQHZDEOH�
(QHUJ\�DQG�(QHUJ\�(I¿FLHQF\��SODWIRUP�WR�PDS�UHQHZDEOH�HQHUJ\�UHVRXUFHV��SURMHFWV�DQG�VWDNHKROGHUV��ZKLOH�
FRQWLQXLQJ�WR�GULYH�GDWD�FROOHFWLRQ�LQ�WKH�(&2:$6�UHJLRQ��7KURXJK�RXU�SURIHVVLRQDO�QHWZRUN�RI�H[SHUWV��ZH�KDYH�
LGHQWL¿HG�VHYHUDO�H[LVWLQJ�WRROV�DQG�PHWKRGRORJLHV��

• Literature review and desk-based research.�$Q�H[WHQVLYH�UHYLHZ�RI�DFDGHPLF�MRXUQDOV�DQG�RWKHU�NQRZOHGJH�
ZDV�FRQGXFWHG�WKURXJK�3UR4XHVW��*RRJOH�6FKRODU��DQG�RWKHU�VRXUFHV��WR�LGHQWLI\�D�EURDG�QXPEHU�RI�WRROV�WKDW�
KDG�EHHQ�DSSOLHG�LQ�$IULFD�DQG�RWKHU�SDUWV�RI�WKH�ZRUOG��

7KH�DQDO\VLV�LGHQWL¿HG�D�QXPEHU�RI�LPSRUWDQW�WRROV�WKDW�DUH�FXUUHQWO\�EHLQJ�XVHG�WR�SURPRWH�5(�LQ�$IULFD��Many 
are decision-support tools, developed by different stakeholders that are useful for practitioners during the planning 
DQG�LPSOHPHQWDWLRQ�RI�PLQL�JULG�SURMHFWV��7KHVH�LQFOXGH�WRROV�IRU�UHVRXUFH�DVVHVVPHQW��WHFKQLFDO�GHVLJQ�DQG�DQDO\VLV��
DQG� ¿QDQFLDO�PRGHOOLQJ��2WKHU� WRROV� DUH�� VWULFWO\� VSHDNLQJ�� QRW� WRROV� EXW�PHWKRGRORJLHV�� DV� WKH\� LQYROYH� FRQGXFWLQJ�
RSSRUWXQLW\�DVVHVVPHQWV�DQG�RWKHU�DQDO\WLFDO�ZRUN�DLPHG�DW�DQVZHULQJ�WKH�TXHVWLRQ��³Given the current conditions, how 

PXFK�RI�WKH�SURVSHFWLYH�HOHFWUL¿FDWLRQ�FDQ�UHO\�RQ�RII�JULG�VROXWLRQV��QRWDEO\�JUHHQ�PLQL�JULGV"´��

This paper focuses on these opportunity assessment methodologies, since they are more directly relevant than 
the decision-support tools for assessing the potential for green mini-grids. 7KH�DQDO\VLV�LGHQWL¿HG�D�WRWDO�RI�WZHOYH�
PHWKRGRORJLHV�WKDW�DUH�EHLQJ�XVHG�WR�SURPRWH�5(��DQG�FODVVL¿HV�WKHP�LQWR�WKUHH�EURDG�JURXSV��7DEOH�����7KH�¿UVW�WZR�
W\SHV�DUH�EDVHG�RQ� VRPH� W\SH�RI� JHRJUDSKLF� LQIRUPDWLRQ� V\VWHP� �*,6���ZKLFK� LV� XVHG� WR� FRQGXFW� VSDWLDO� DQDO\VLV� WR�
HVWLPDWH�WKH�FRVW�RI�HOHFWUL¿FDWLRQ�WKURXJK�DOWHUQDWLYH�VROXWLRQV��L�H���JULG�H[WHQVLRQ��PLQL�JULG�DQG�LQGLYLGXDO�KRPH�V\VWHPV��
7HQ�RI�WKH�WZHOYH�PHWKRGRORJLHV�DUH�EDVHG�RQ�*,6��7KH�WZR�PHWKRGRORJLHV�LQ�WKH�WKLUG�FDWHJRU\�DUH�QRW�EDVHG�RQ�*,6��

GIS-based methodologies are either supply-led or demand-led: 

• Supply-led methodologies assess the suitability of mini-grids through a direct measure of the techno-economic 
FRPSHWLWLYHQHVV�RI�HDFK�RSWLRQ��XVXDOO\�EDVHG�RQ�WKH�OHYHOLVHG�FRVW�RI�HQHUJ\�IRU�HDFK�WHFKQRORJ\��([DPSOHV�
LQFOXGH�WKRVH�GHYHORSHG�E\�WKH�(&�-RLQW�5HVHDUFK�&RPPLVVLRQ�DQG�WKH�.7+�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\�LQ�
6WRFNKROP��7KH�ODWWHU�ZDV�XWLOLVHG�LQ�WKH�QHZO\�SXEOLVKHG�81�'(6$�HOHFWULFLW\�DFFHVV�WRRO�

• Demand-led methodologies focus on the level of energy consumption required by each settlement, taking into 
DFFRXQW�WKH�QHHGV�RI�VHUYLFH�IDFLOLWLHV�VXFK�DV�KRVSLWDOV�DQG�VFKRROV�WR�SULRULWLVH�VHWWOHPHQWV�IRU�HOHFWUL¿FDWLRQ��
([DPSOHV� LQFOXGH� WKRVH� GHYHORSHG� E\� ,QQRYDWLRQ� (QHUJLH� 'HYHORSSHPHQW� DQG� DSSOLHG� WR� QXPHURXV�$IULFDQ�
FRXQWULHV��DQG�E\�WKH�-DSDQ�,QWHUQDWLRQDO�&RRSHUDWLRQ�$JHQF\�DQG�DSSOLHG�LQ�&DPERGLD��
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1RQ�*,6�EDVHG�PHWKRGRORJLHV� UDQN�FRXQWULHV�EDVHG�RQ� WKHLU�VXLWDELOLW\� IRU� UHQHZDEOH�HQHUJLHV�DQG� IRU� UXUDO�
DQG�RII�JULG�HOHFWUL¿FDWLRQ��6XFK�PHWKRGRORJLHV�KDYH�EHHQ�GHYHORSHG�E\�%1()��ZLWK�IXQGLQJ�IURP�'),'�DQG�86$,'��
DQG�E\�WKH�5HLQHU�/HPRLQH�,QVWLWXWH�RI�*HUPDQ\��7KH�REMHFWLYH�RI�WKH�%1()�PHWKRGRORJ\�LV�WR�FRPSDUH�WKH�VWDWXV�RI�
HQHUJ\�SRWHQWLDO�DQG�FRXQWU\�SROLFLHV�LQ�RUGHU�WR�SURPRWH�WKH�DGRSWLRQ�RI�JOREDO�EHVW�SUDFWLFHV��7KH�REMHFWLYH�RI�WKH�5HLQHU�
PHWKRGRORJ\�LV�WR�FRQGXFW�D�SUHOLPLQDU\�¿OWHULQJ�RI�FRXQWULHV�WR�LGHQWLI\�SULRULW\�FRXQWULHV�RQ�ZKLFK�WR�IRFXV�LWV�UHVHDUFK�

Table ES1. List of methodologies examined

Name Author(s)

GIS supported, supply-led methodologies

A GIS-based cost comparison of solar PV, mini-
K\GUR��GLHVHO�DQG�JULG�H[WHQVLRQ�IRU�$IULFD

(&�-RLQW�5HVHDUFK�&RPPLVVLRQ��6]DER�6��HW�DO�

B *,6�EDVHG�FRPSDULVRQ�RI�VRODU��ZLQG��GRPHVWLF�
DQG�FHQWUDOLVHG�GLHVHO�DQG�JULG�H[WHQVLRQ�LQ�WKH�
municipality of Lorca, Spain

Centre for Energy, Environment and Technology 
DQG�3RO\WHFKQLF�8QLYHUVLW\�RI�0DGULG��-��$PDGRU��
-��'RPLQJXH]

C *,6�EDVHG�ORZHVW�FRVW�DVVHVVPHQW�RI�VRODU��ZLQG��
mini-hydro, biogas and diesel technologies against 
JULG�H[WHQVLRQ��FRQVLGHULQJ�ODUJH�PLQHUDO�LQGXVWU\�
demand

.7+�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��'��0HQWLV��)��
)��1HULQL�HW�DO�

D *,6�EDVHG�SODQQLQJ�WRRO�XVLQJ�WKH�1HWZRUN�
Planner tool

&ROXPELD�8QLYHUVLW\��1NUXPDK�8QLYHUVLW\�
of Science and Technology, Kumasi Energy 
&HQWUH��)��.HPDXVXRU�HW�DO�

E *,6�EDVHG�FRPSDULVRQ�RI�VRODU��ZLQG�DQG�JULG�
H[WHQVLRQ�IRU�9LHWQDP

+DQRL�,QVWLWXWH�RI�(QHUJ\��.��4��1JX\HQ

F (&2:5(;�0DSSLQJ�7RRO�DQG�,QWL*,6�3ODQQLQJ�
Tool

(&2:$6�2EVHUYDWRU\�IRU�5HQHZDEOH�(QHUJ\�
DQG�(QHUJ\�(I¿FLHQF\��&,(0$7

GIS supported, demand-led methodologies

G *,6�EDVHG�LQWHJUDWHG�UXUDO�HOHFWUL¿FDWLRQ�SODQQLQJ�
FRQVLGHULQJ�JULG�H[WHQVLRQ��VPDOO�K\GUR�DQG�
biomass

Innovation Energie Developpement (IED)

H 7KH�0DVWHU�3ODQ�6WXG\�RQ�5XUDO�(OHFWUL¿FDWLRQ�E\�
5HQHZDEOH�(QHUJ\�LQ�WKH�.LQJGRP�RI�&DPERGLD

Japan International Cooperation Agency

GIS supported, demand-led, grid-extension focused methodologies

K GIS-based, Demand-Led Rural Electricity 
3ODQQLQJ�7RRO�IRU�8JDQGD

,7�3RZHU��(��.DLMXND

L *,6�EDVHG�(OHFWUL¿FDWLRQ�3ODQQLQJ�'HFLVLRQ�
Support Tool for South Africa

5XUDO�$UHD�3RZHU�6ROXWLRQV�HW�DO���'��,��%DQNV�HW�
DO�
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Name Author(s)

Non-GIS methodologies

I ClimateScope - Global Clean Energy Country 
&RPSHWLWLYHQHVV�,QGH[

0XOWLODWHUDO�,QYHVWPHQW�)XQG��8.�'HSDUWPHQW�
IRU�,QWHUQDWLRQDO�'HYHORSPHQW��3RZHU�$IULFD�DQG�
%ORRPEHUJ�1HZ�(QHUJ\�)LQDQFH

J *OREDO�&RXQWU\�5DQNLQJ�%DVHG�RQ�6XLWDELOLW\�IRU�
5XUDO�(OHFWUL¿FDWLRQ

5HLQHU�/HPRLQH�,QVWLWXW�J*PE+��$QQ�.DWULQ�
*HUODFK�HW�DO�

The analysis considered a range of input parameters to identify the common factors utilised by most 
methodologies. 7KHVH�SDUDPHWHUV�ZHUH�FDWHJRULVHG�LQWR�¿YH�JURXSV��5HQHZDEOH��1HWZRUN�DQG�(QHUJ\��'HPRJUDSKLF��
3ROLF\�3ROLWLFDO�DQG�)LQDQFLDO��(FRQRPLF��

• )RU�UHQHZDEOH�HQHUJ\�GDWD��VRODU�LUUDGLDWLRQ�ZDV�PRVW�FRPPRQO\�XVHG��RZLQJ�WR�WKH�DFFXUDF\�DQG�DEXQGDQFH�
RI�JOREDO�VDWHOOLWH�GDWD��:LQG�VSHHG�ZDV�XWLOLVHG�E\�¿YH�PHWKRGRORJLHV��WKURXJK�VDWHOOLWH�GDWD�RU�H[LVWLQJ�VWXGLHV�
such as SWERA2�� 2QO\� WZR� PHWKRGRORJLHV� XVHG� ULYHU� ÀRZ� UDWHV� WR� HVWLPDWH� PLQL�K\GUR� SRWHQWLDO�� RQH� ZDV�
YHU\�KLJK�OHYHO��WKDW�LV�WR�VD\�WKDW�LW�GLG�QRW�PHDVXUH�K\GUR�UHVRXUFHV�DW�VSHFL¿F�VLWHV��DQG�WKH�RWKHU�ZDV�RQO\�
SRVVLEOH�WKURXJK�D�WZR�\HDU�¿HOG�VWXG\�DV�SDUW�RI�WKH�GHYHORSPHQW�RI�DQ�HOHFWUL¿FDWLRQ�PDVWHU�SODQ��%LRPDVV�ZDV�
FRQVLGHUHG�E\�¿YH�PHWKRGRORJLHV��EXW�WKH�LGHQWL¿FDWLRQ�RI�SRWHQWLDO�ZDV�OLPLWHG�

• )RU�QHWZRUN�DQG�HQHUJ\�GDWD��WKHUH�ZDV�OLPLWHG�DYDLODELOLW\�RI�DFWLRQDEOH�GDWD��DQG�PDQ\�PHWKRGRORJLHV�UHOLHG�
RQ�RXW�RI�GDWH�VRXUFHV�VXFK�DV�WKH�$IULFD�,QIUDVWUXFWXUH�.QRZOHGJH�3URJUDP���$I'%��������DQG�LWV�SUHGHFHVVRU��
the Africa Infrastructure Country Diagnostic4��:RUOG�%DQN���������

• 3ROLF\�SROLWLFDO�DQG�¿QDQFLDO�HFRQRPLF�IDFWRUV²L�H���QRQ�SK\VLFDO�IDFWRUV²ZHUH�XVHG�SULPDULO\�E\�WKH�QRQ�
*,6�PHWKRGRORJLHV�WR�UDQN�FRXQWULHV�RQ�VXLWDELOLW\�IRU�5(�DQG�PLQL�JULG�GHYHORSPHQW��+RZHYHU��WZR�VXSSO\�OHG�
*,6�PHWKRGRORJLHV�DOVR�XVHG�LQWHUHVW�DQG�LQÀDWLRQ�UDWHV�LQ�WKH�SURMHFWLRQ�RI�VFHQDULRV�RYHU�SURMHFW�SHULRGV�

The analysis found no real convergence on the approaches of these opportunity assessment methodologies. 
$�ZLGH�YDULDWLRQ�ZDV�IRXQG�LQ�WKH�DSSURDFK�DQG�TXDOLW\�RI�WKH�PHWKRGRORJLHV�H[DPLQHG��ZLWK�GLIIHUHQW�DSSURDFKHV�DQG�
FRQVLGHUDWLRQV�EHLQJ�WULDOOHG�RU�GHPRQVWUDWHG��)RU�H[DPSOH��IRXU�PDLQ�PHWKRGV�ZHUH�XVHG�WR�PLWLJDWH�WKH�NH\�LVVXH�RI�
GDWD�SDXFLW\���D��GHVLJQLQJ�WKH�PHWKRGRORJ\�DURXQG�DYDLODEOH�GDWD�VRXUFHV���E��XVLQJ�ROGHU�GDWD�VRXUFHV���F��HVWLPDWLQJ�
RU�H[WUDSRODWLQJ�GDWD�IURP�RWKHU�FRXQWULHV�VWXGLHV�RU�WKHRUHWLFDO�YDOXHV��DQG��G��VWDNHKROGHU�FRQVXOWDWLRQV��0RVW�FRPPRQ�
ZDV�WR�XVH�DSSUR[LPDWH�YDOXHV�VXFK�DV�FRVW�HVWLPDWHV��VRPHWLPHV�XWLOLVLQJ�VWDNHKROGHU�FRQVXOWDWLRQV��RU� WR�XVH�ROG�
GDWD�IRU�GDWDVHWV��RU�WR�GHVLJQ�DURXQG�WKHVH�VRXUFHV��L�H��FRQGXFW�WKH�DVVHVVPHQW�ZLWKRXW�WKH�SDUWLFXODU�GDWD���$QRWKHU�
PHWKRG��XWLOLVHG�E\�WKH�+DQRL�,QVWLWXWH�RI�(QHUJ\��ZDV�WR�XVH�PLVVLQJ�JULG�LQIUDVWUXFWXUH�DQG�SRSXODWLRQ�GDWD�SDUDPHWHUV�
DV� YDULDEOHV��7KH� OHYHOLVHG� FRVWV�RI� HQHUJ\�RI� WKH�GLIIHUHQW� HOHFWUL¿FDWLRQ�RSWLRQV�ZHUH� WKHQ� VKRZQ�RYHU� D� VHOHFWHG�
UDQJH�RI�SRSXODWLRQ�GHQVLW\�DQG�GLVWDQFH�WR�WKH�JULG�YDOXHV��7KLV�DOORZHG�WKH�FRVWV�WR�EH�IRXQG�GHVSLWH�WKH�ODFN�RI�GDWD��
DOWKRXJK�WKH�PLVVLQJ�VSDWLDO�LQSXWV�PHDQW�WKDW�WKH�PDSSLQJ�RI�WKH�RXWSXW�ZDV�QRW�SRVVLEOH�

The second deliverable of this project is the “creation or choice of an opportunity assessment methodology 
in order to generate comparable data across countries”. 7KH�VHFRQG�SKDVH�ZLOO�EXLOG�KHDYLO\�RQ�WKH�¿QGLQJV�RI�WKLV�
UHSRUW��7KH�DQDO\VLV�LQGLFDWHV�WKDW�WKHUH�LV�FOHDU�VFRSH�IRU�FRPELQLQJ�YDULRXV�DVSHFWV�RI�WKH�PHWKRGRORJLHV�H[DPLQHG�
WR�GHYHORS�D�WHPSODWH�PHWKRGRORJ\�WKDW�FDQ�EH�XVHG�WR�DVVHVV�WKH�SRWHQWLDO�RI�PLQL�JULGV�LQ�UXUDO�DUHDV�DFURVV�$IULFD�

�� 7KH�6RODU�DQG�:LQG�$VVHVVPHQW�7RRO�GHYHORSHG�E\�81(3��KRVWHG�RQ�2SHQ(,�DQG�PDLQWDLQHG�E\�15(�

�� KWWS���LQIUDVWUXFWXUHDIULFD�RSHQGDWDIRUDIULFD�RUJ�

4 KWWS���GDWD�ZRUOGEDQN�RUJ�GDWD�FDWDORJ�DIULFD�LQIUDVWUXFWXUH
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1. INTRODUCTION TO THE GREEN MINI GRID MARKET 
DEVELOPMENT PROGRAMME

1.1 PROJECT CONTEXT

7KH�$IULFDQ�'HYHORSPHQW�%DQN¶V�*UHHQ�0LQL�*ULGV�0DUNHW�'HYHORSPHQW�3URJUDPPH��*0*�0'3��aims to foster 
DFFHVV�WR�HOHFWULFLW\�DFURVV�$IULFD�E\�SURPRWLQJ�WKH�GHYHORSPHQW�RI�JUHHQ�PLQL�JULGV��*0*V��ZKHUH�WKH\�DUH�WHFKQLFDOO\�
DQG�HFRQRPLFDOO\�D�EHWWHU�RSWLRQ�WKDQ�H[WHQVLRQ�RI�WKH�PDLQ�JULG��

7R�DVVHVV�WKH�SRWHQWLDO�IRU�JUHHQ�PLQL�JULGV�LQ�¿YH�$IULFDQ�FRXQWULHV��WKH�%DQN�KDV�HQJDJHG�WKH�VHUYLFHV�RI�
the Carbon Trust, UNEP and ECREEE to (a) develop, based on best practices, a methodology to assess the physical 
SRWHQWLDO�IRU�*0*V�DW�WKH�FRXQWU\�OHYHO�WKDW�FDQ�EH�DSSOLHG�DFURVV�$IULFD��DQG��E��DSSO\�WKH�PHWKRGRORJ\�LQ�¿YH�SLORW�
FRXQWULHV��OHDGLQJ�WR�WKH�SURGXFWLRQ�RI�¿YH�FRXQWU\�OHYHO�UHSRUWV�DQDO\VLQJ�WKH�SK\VLFDO�SRWHQWLDO�IRU�JUHHQ�PLQL�JULGV�LQ�
HDFK�FRXQWU\��7KH�DQDO\WLFDO�ZRUN�DQG�SLORWV�IRFXV�RQO\�RQ�WKH�SK\VLFDO�SRWHQWLDO�IRU�*0*V��DQG�H[FOXGH�RWKHU�IDFWRUV�
VXFK�DV�WKH�UHJXODWRU\�DQG�¿QDQFLDO�HQYLURQPHQWV��ZKLFK�DUH�HTXDOO\�LPSRUWDQW�LQ�GHWHUPLQLQJ�WKH�XOWLPDWH�IHDVLELOLW\�RI�
PLQL�JULGV�

7KH� LPPHGLDWH� EHQH¿FLDU\� RI� WKHVH�PDUNHW� DVVHVVPHQWV�ZLOO� EH� WKH�$IULFDQ�'HYHORSPHQW� %DQN��ZKLFK�ZLOO� KDYH� D�
WRRO�WR�DVVHVV�*0*�SRWHQWLDO�DFURVV�$IULFD��DQG�DOORZ�LW�WR�FRPSDUH�DQG�SULRULWL]H�FRXQWULHV�DQG�LQWHUYHQWLRQV�LQ�WKLV�
VHFWRU�DFURVV�WKH�FRQWLQHQW�� ,Q�DGGLWLRQ�� WKH�SURMHFW�ZLOO�SURYLGH�QDWLRQDO�JRYHUQPHQWV�DQG�XWLOLWLHV�ZLWK�DQ�HQKDQFHG�
methodology to assess the potential for mini-grid technologies in their countries, and inform their planning process 
DQG� HOHFWUL¿FDWLRQ� VWUDWHJLHV�� 7KH� SURMHFW� ZLOO� DOVR� EHQH¿W� SURMHFW� GHYHORSHUV� DQG� LQYHVWRUV� E\� SURYLGLQJ� WKHP�ZLWK�
UHOHYDQW�LQIRUPDWLRQ�RQ�HQHUJ\�VXSSO\�SRWHQWLDO�DQG�FRQVXPSWLRQ�FHQWUHV�DQG�PDUNHWV��,Q�WKH�ORQJ�WHUP��WKH�SURMHFW�ZLOO�
EHQH¿W�WKH�SHRSOHV�RI�$IULFD��ZKR�ZLOO�JDLQ�DFFHVV�WR�HOHFWULFLW\²DQG�WKH�DVVRFLDWHG�KHDOWK��HGXFDWLRQ�DQG�SURGXFWLYLW\�
EHQH¿WV²WKURXJK�WKH�GHYHORSPHQW�RI�JUHHQ�PLQL�JULGV��

7KLV�UHSRUW�FRQVWLWXWHV�WKH�¿UVW�GHOLYHUDEOH�RI�WKH�SURMHFW��,W�LGHQWL¿HV�DQG�HYDOXDWHV�WKH�PHWKRGRORJLHV�FXUUHQWO\�
EHLQJ�XVHG�WR�PDNH�UXUDO�HOHFWUL¿FDWLRQ�SODQQLQJ�GHFLVLRQV��$Q�XQGHUVWDQGLQJ�RI�WKHVH�PHWKRGRORJLHV�ZLOO�DOORZ�WKH�IXOO�
FRQWH[WXDOLVDWLRQ�RI�WKH�SURMHFW��DQG�IDFLOLWDWH�WKH�HVWDEOLVKPHQW�RI�D�EHVW�SUDFWLFH��$IULFD�FHQWULF�PHWKRGRORJ\�

1.2 GMG AND AFRICA CONTEXT

The Sustainable Development Goals mandate universal access to affordable, reliable and modern energy 
services by 2030��6'*�����+RZHYHU��DURXQG�����PLOOLRQ�SHRSOH�LQ�$IULFD�GR�QRW�KDYH�DFFHVV�WR�HOHFWULFLW\��,QWHUQDWLRQDO�
(QHUJ\�$JHQF\�HVWLPDWH�IRU��������DQG�ZLWKRXW�D�VLJQL¿FDQW�LQFUHDVH�LQ�LQYHVWPHQW��WKLV�QXPEHU�LV�H[SHFWHG�WR�LQFUHDVH�
WR�DOPRVW�����PLOOLRQ�E\�������&RQQHFWLRQ�WR�PLQL�JULGV�LV�OLNHO\�WR�EH�WKH�PRVW�HIIHFWLYH�RSWLRQ�IRU�XS�WR����SHUFHQW�RI�
WKRVH�SHRSOH�FXUUHQWO\�ZLWKRXW�DQ\�FRQQHFWLRQ��:RUOG�(FRQRPLF�2XWORRN��������5

7KH�HOHFWUL¿FDWLRQ�RI�LVRODWHG�FRPPXQLWLHV�FDQ�KDYH�EURDG�LPSDFWV�RQ�TXDOLW\�RI�OLIH��EULQJLQJ�ZLGHVSUHDG�VRFLDO�
EHQH¿WV�DQG�RSSRUWXQLWLHV�IRU�HFRQRPLF�GHYHORSPHQW���/LJKWLQJ�FDQ�EULQJ�KHDOWK��HGXFDWLRQ�DQG�VDIHW\�EHQH¿WV��DOORZLQJ�
people to study at night, reducing complications from childbirth at home in the dark, and illuminating public spaces and 
SDWKV�LQ�WKH�FRPPXQLW\��79�DOORZV�DFFHVV�WR�LQIRUPDWLRQ�DV�ZHOO�DV�HQWHUWDLQPHQW�DIWHU�ZRUN��RIWHQ�KHOSLQJ�WR�UHGXFH�
FULPH�LQ�UXUDO�DUHDV��VLQFH�SRWHQWLDO�FULPLQDOV�DUH�RWKHUZLVH�RFFXSLHG��

0RUHRYHU��WKH�HOHFWUL¿FDWLRQ�RI�UXUDO�KRXVHKROGV�XVXDOO\�UHGXFHV�WKH�LQGRRU�EXUQLQJ�RI�NHURVHQH�DQG�ZRRG��
ZKLFK�FDQ�FDXVH�UHVSLUDWRU\�GLVHDVH���7KH�:RUOG�%DQN�KDV�VKRZQ�WKDW�WKH�SRVLWLYH�LPSDFW�RI�JUHDWHU�UHQHZDEOH�HQHUJ\�
XVH�RQ�LQGRRU�DLU�TXDOLW\��KHDOWK��NQRZOHGJH��DQG�IHUWLOLW\�UHGXFWLRQ�LV�TXDQWL¿DEOH�DQG�VLJQL¿FDQW���2II�JULG�UHQHZDEOH�
HQHUJ\�VROXWLRQV�KDYH�GHPRQVWUDEOH�HQYLURQPHQWDO�EHQH¿WV�DQG�FDQ�KDYH�D�ORQJ�WHUP�DGYDQWDJH�IRU�KRPH�EXVLQHVVHV��

5 World Energy Outlook 2011, Organisation for Economic Co-operation and Development (OECD) / International Energy Agency (IEA), 2011
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'XH�WR�WKHVH�EHQH¿WV��WKH�ZLOOLQJQHVV�RI�SRWHQWLDO�FXVWRPHUV�LQ�LVRODWHG�DUHDV�WR�SD\�IRU�DFFHVV�WR�HOHFWULFLW\�LV�XVXDOO\�
KLJK��DOORZLQJ�¿QDQFLHUV�WR�FKDUJH�UDWHV�WKDW�FDQ�SURYLGH�D�UHWXUQ�RQ�LQYHVWPHQW��HYHQ�LI�WKHVH�WDULIIV�DUH�DERYH�WKRVH�
OHYLHG�E\�WKH�QDWLRQDO�JULG�

7KHVH� EHQH¿WV� IURP� UXUDO� HOHFWUL¿FDWLRQ� �5(�� VKRZ� WKDW� HIIRUWV� WR� GHWHUPLQH� DSSURSULDWH� RSSRUWXQLWLHV� DUH�
ZHOO�SODFHG��7KHUH�LV�D�FOHDU�GHPDQG�IURP�FXUUHQWO\�XQVHUYHG�FRPPXQLWLHV��7KH�FKDOOHQJH�IRU�SROLF\PDNHUV��VHUYLFH�
SURYLGHUV�DQG�SRWHQWLDO�¿QDQFLHUV�LV�WR�LGHQWLI\�ZKLFK�HOHFWUL¿FDWLRQ�RSWLRQ�ZLOO�EH�PRVW�HIIHFWLYH�LQ�HDFK�ORFDWLRQ��DQG�
GHWHUPLQH�ZKLFK�PHWKRGRORJ\�VKRXOG�EH�XVHG�WR�DVVHVV�WKH�IXOO�SRWHQWLDO�RI�WKH�ORFDO�UHVRXUFHV�DYDLODEOH�

1.3 RURAL ELECTRIFICATION PLANNING

African countries understand the importance of access to electricity in rural areas, and are putting together 
DFWLRQ�SODQV�IRU�UXUDO�HOHFWUL¿FDWLRQ��0DQ\�FRXQWULHV�KDYH�VHW�WKHLU�RZQ�DPELWLRXV�WDUJHWV��DORQJVLGH�WKH�6'*���DQG�
6XVWDLQDEOH�(QHUJ\�IRU�$OO��6(�$//��WDUJHWV�RI�����SHUFHQW�HOHFWUL¿FDWLRQ�E\�������7KH����0HPEHU�6WDWHV�RI�(&2:$6��
IRU�LQVWDQFH��DGRSWHG�WKH�(&2:$6�5HQHZDEOH�(QHUJ\�3ROLF\�LQ�-XO\�������ZKLFK�LQFOXGHV�WKH�IROORZLQJ�WDUJHWV�

• ,QVWDOODWLRQ�RI��������PLQL�JULGV�EHWZHHQ������DQG�������IRU�D�WRWDO�FDSDFLW\�RI�������0:��LQ�RUGHU�WR�VHUYH������
PLOOLRQ�SHRSOH��WRWDO�LQYHVWPHQW�RI�¼�����ELOOLRQ�RYHU�VL[�\HDUV��

• 'LVWULEXWLRQ�RI�����PLOOLRQ�VWDQG�DORQH�DSSOLDQFHV�E\�������LQ�RUGHU�WR�VHUYH����PLOOLRQ�SHRSOH��WRWDO�LQYHVWPHQW�RI�
¼����PLOOLRQ�RYHU�VL[�\HDUV��

Yet despite these polices and targets, the high costs of RE and the lack of National and state-level planning 
DQG�VXSSRUW�KDYH�OHIW�KXQGUHGV�RI�WKRXVDQGV�RI�FRPPXQLWLHV�XQHOHFWUL¿HG��To address these challenges, some 
FRXQWULHV�DUH�GHYHORSLQJ�UXUDO�HOHFWUL¿FDWLRQ�YLVLRQV�DQG�PDVWHU�SODQV��&RXQWULHV�VXFK�DV�.HQ\D��6HQHJDO�DQG�0DOL�KDYH�
DOVR�FUHDWHG�GHGLFDWHG�UXUDO�HOHFWUL¿FDWLRQ�DJHQFLHV�DQG�UHJXODWRUV��DQG�DUH�LQWURGXFLQJ�WD[�UHOLHI��WDULIIV�DQG�LQFHQWLYH�
VFKHPHV�UHODWLQJ�WR�GHFHQWUDOLVHG�HQHUJ\�

1.4 ELECTRIFICATION OPTIONS

Provision of the most cost-effective supply of electricity to remote areas depends on a comparative assessment 
RI�WKH�WKUHH�PDLQ�HOHFWULFLW\�VXSSO\�RSWLRQV��H[WHQVLRQ�RI�WKH�QDWLRQDO�JULG��PLQL�JULGV��DQG�VWDQG�DORQH�V\VWHPV��(DFK�
KDV�LWV�DGYDQWDJHV��GHSHQGLQJ�RQ�ORFDO�FRQGLWLRQV��7KH�EHVW�RSWLRQ�ZLOO�GHSHQG�RQ�WKH�QHHGV�RI�WKH�FXVWRPHUV�WR�EH�
FRQQHFWHG��7KH�SRWHQWLDO�PDUNHW�GHPDQG�PXVW�EH�D�NH\�GULYHU�LQ�GHWHUPLQLQJ�WKH�PHDQV�RI�HOHFWUL¿FDWLRQ�

2QH�RI� WKH�PRVW�VLJQL¿FDQW� IDFWRUV� LV�DIIRUGDELOLW\²ZLOO� WKH� WDULIIV� FKDUJHG�PDWFK� WKH�GLVSRVDEOH� LQFRPH�RI� WKH�
FXVWRPHUV"��$QRWKHU�IDFWRU�LV�WKH�TXDOLW\�RI�VHUYLFH�UHTXLUHG��IRU�D�FXUUHQWO\�XQHOHFWUL¿HG�FRPPXQLW\��D�FRQVWDQW������
VXSSO\�PD\�QRW�EH�HVVHQWLDO��7KH�OLNHO\�GHPDQG�IRU�SRZHU��DW�WKH�WLPH�RI�FRQQHFWLRQ�DQG�LQ�WKH�IXWXUH��ZLOO�GHSHQG�RQ�WKH�
W\SH�RI�FRQVXPHUV²ZLOO�WKH�FRQQHFWLRQV�JR�RQO\�WR�KRXVHKROGV��RU�ZLOO�WKHUH�EH�ODUJHU�GHPDQG�IURP�VFKRROV��KRVSLWDOV��
JRYHUQPHQW�EXLOGLQJV�RU�FRPPHUFLDO�DFWLYLWLHV"��$QRWKHU�FULWLFDO�IDFWRU�LV�WKH�GLVWULEXWLRQ�RI�WKH�SRSXODWLRQ��*ULG�H[WHQVLRQ�
DQG�PLQL�JULGV�ERWK�UHTXLUH�D�FRQFHQWUDWLRQ�RI�XVHUV�WR�MXVWLI\�WKH�VWUXFWXUDO�QHWZRUN�FRVWV��'HGLFDWHG�LQIUDVWUXFWXUH�LV�
XQOLNHO\�WR�EH�WKH�EHVW�DOWHUQDWLYH�IRU�UHPRWH��ORZ�GHPDQG�LQGLYLGXDO�XVHUV�LQ�UHPRWH�DUHDV���

6HOHFWLQJ� WKH�PRVW� DSSURSULDWH� HOHFWUL¿FDWLRQ�RSWLRQ� VKRXOG�QRW�� KRZHYHU�� EH� OLPLWHG� WR� D� SXUHO\� HFRQRPLF�
assessment.�7KH� VLJQL¿FDQW� VRFLDO� EHQH¿WV� DVVRFLDWHG�ZLWK� HQHUJ\� DFFHVV�PDNH� LW� D� EDVLF� SXEOLF� VHUYLFH�� HYHQ� D�
SXEOLF� JRRG�� DQG� WKLV� FDQ� MXVWLI\� WDULII� DQG� FRQQHFWLRQ� VXEVLGLHV� WR�PDNH� WKLV� DFFHVV� DIIRUGDEOH��7KH� DYDLODELOLW\� RI�
SXEOLF�IXQGLQJ��ZKHWKHU�WKURXJK�JRYHUQPHQW�RU�LQWHUQDWLRQDO�GRQRUV��LV�WKHUHIRUH�DQRWKHU�IDFWRU�LQ�GHWHUPLQLQJ�WKH�PRVW�
DSSURSULDWH�HOHFWUL¿FDWLRQ�RSWLRQ�IRU�UHPRWH�DUHDV�

,Q�DGGLWLRQ�WR�WKH�HFRQRPLF�DQG�VRFLDO�FRVWV�DQG�EHQH¿WV��HOHFWUL¿FDWLRQ�ZLOO�DOVR�GHSHQG�RQ�WKH�SROLF\�HQYLURQPHQW�
WKDW�JRYHUQV�WKH�RSHUDWLRQ�RI�HOHFWULFLW\�SURYLGHUV��IURP�WKH�QDWLRQDO�XWLOLW\�WR�PLQL�JULG�RSHUDWRUV��7KH�DELOLW\�RI�VXSSOLHUV�
WR� FKDUJH� FRVW�UHÀHFWLYH� WDULIIV�� DQG� WKH� SRWHQWLDO� LPSDFW� RI� DQ\� LQFHQWLYHV� RU� UHJXODWRU\� UHVWULFWLRQV��PXVW� EH� JLYHQ�
FDUHIXO�FRQVLGHUDWLRQ�
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GRID EXTENSION

([WHQGLQJ�WKH�QDWLRQDO�JULG�LQYROYHV�LQFUHDVLQJ�WKH�FRYHUDJH�RI�WKH�H[LVWLQJ�HOHFWULFLW\�QHWZRUN�to supply currently 
XQHOHFWUL¿HG�VHWWOHPHQWV��*ULG�H[WHQVLRQ�FDQ�EH�FDWHJRULVHG�LQWR�WKH�WZR�FRPSRQHQWV��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ��

• Transmission refers to long-distance, high-voltage lines� WKDW�FDUU\�HOHFWULFLW\�IURP�ODUJH�FHQWUDOLVHG�SRZHU�
VWDWLRQV�WR�D�VLJQL¿FDQW�SRSXODWLRQ�FHQWUH�RU�FRPPHUFLDO�RSHUDWLRQ��7KH�KLJK�YROWDJH�OLQHV�JR�WR�ORFDO�WUDQVIRUPHU�
VWDWLRQV��ZKHUH�WKH�YROWDJH�LV�ORZHUHG�DQG�WKHQ�FDUULHG�E\�D�GLVWULEXWLRQ�QHWZRUN�WR�HQG�XVHUV��

• *ULG� H[WHQVLRQ� WR� UXUDO� SRSXODWLRQV� LV� XVXDOO\� IRFXVHG� RQ� GLVWULEXWLRQ� QHWZRUN� H[WHQVLRQV� involving 
PHGLXP�YROWDJH� OLQHV��7KHVH�DUH�YHU\�H[SHQVLYH� WR�FRQVWUXFW�DQG�RSHUDWH��DQG�ZLOO�QRUPDOO\�EH�HFRQRPLFDOO\�
YLDEOH�RQO\�LI�WKHUH�LV�FRQVWDQW�DQG�KLJK�GHPDQG��

$UHDV�ZLWK� ORZ�SRSXODWLRQ�GHQVLW\�RU� ORZ�GHPDQG�ZLOO�PRVW� OLNHO\�EH�EHVW� VHUYHG�E\�D�PLQL�JULG�RU� VWDQG�DORQH�
V\VWHPV��*HRJUDSKLF�IDFWRUV�DIIHFWLQJ�WKH�WHFKQLFDO�IHDVLELOLW\�RI�H[WHQGLQJ�WKH�JULG�PD\�DOVR�FDXVH�D�UHOLDQFH�RQ�QRQ�
JULG�VROXWLRQV�IRU�UXUDO�SRSXODWLRQV��

MINI-GRIDS

A mini-grid is a relatively small, decentralised grid built to supply a group of end-users in a remote or isolated 
ORFDWLRQ��VXFK�DQ�LVODQG�RU�PRXQWDLQ�FRPPXQLW\���0LQL�JULGV�FDQ�KDYH�D�FDSDFLW\�UDQJLQJ�IURP�D�IHZ�N:�WR�VHYHUDO�0:��
DOWKRXJK�WKHUH�LV�FXUUHQWO\�QR�XQLYHUVDOO\�UHFRJQLVHG�GH¿QLWLRQ�RI�VFDOH�IRU�D�PLQL�JULG���6PDOOHU�DSSOLFDWLRQV��OHVV�WKDQ�
DERXW���N:��DUH�JHQHUDOO\�UHIHUUHG�WR�DV�PLFUR��RU�SLFR�JULGV�

0LQL�JULGV�FDQ�EH�EXLOW�XVLQJ�UHQHZDEOH�HQHUJ\�VRXUFHV��K\GUR��VRODU��ELRPDVV��JHRWKHUPDO�RU�ZLQG���RU�GLHVHO�
generators, RU�EH�D�K\EULG� RI� WKHVH�RSWLRQV��)RU� JULGV�ZLWKRXW� GLHVHO� JHQHUDWRUV�� D� EDWWHU\� V\VWHP�ZLOO� W\SLFDOO\� EH�
LQFOXGHG�WR�VWRUH�HQHUJ\�IRU�WLPHV�ZKHQ�WKH�UHQHZDEOH�HQHUJ\�VRXUFH��W\SLFDOO\�VRODU��LV�QRW�DYDLODEOH��+RZHYHU��EDWWHULHV�
LQFUHDVH�WKH�FRVW�RI�D�PLQL�JULG�VLJQL¿FDQWO\��VR�WKH�QHHG�IRU�WKHP�PXVW�EH�ZHLJKHG�DJDLQVW�WKHLU�DIIRUGDELOLW\�IRU�WKH�
WDUJHW�FXVWRPHUV���7KH�GHVLJQ�RI�D�PLQL�JULG�FDQ�YDU\�FRQVLGHUDEO\��GHSHQGLQJ�RQ�WKH�VRXUFHV�RI�HQHUJ\�DYDLODEOH�DQG�
WKH�OHYHO�RI�GHPDQG��

0LQL�JULGV�FDQ�SURYLGH�D�VXSSO\�RI�HOHFWULFLW\�WR�UHPRWH�FRPPXQLWLHV�WKDW�DOORZV�WKH�RSHUDWLRQ�RI�PRVW�KRXVHKROG�
appliances, DQG�FDQ�RIIHU�VXI¿FLHQW�FDSDFLW\�WR�SRZHU�VPDOO�FRPSDQLHV��WKHUHE\�HQDEOLQJ�WKH�JURZWK�RI�SURGXFWLYH�DFWLYLW\��
The operation of a mini-grid usually involves support services such as maintenance and customer account management, 
ZKLFK�FDQ�FUHDWH�ORFDO�MREV���7KHUH�PD\�DOVR�EH�KHDOWK��HGXFDWLRQ�DQG�VDIHW\�EHQH¿WV�IURP�HOHFWULFLW\�VXSSOLHG�WR�KRVSLWDOV�
�LQFOXGLQJ�YDFFLQH�UHIULJHUDWLRQ���WR�VFKRROV��LQFOXGLQJ�FRPSXWHUV���DQG�IRU�OLJKWLQJ�SXEOLF�DUHDV�DQG�URDGV��

7KHUH�DUH��KRZHYHU��VHYHUDO�EDUULHUV�WR�WKH�ZLGHU�LQVWDOODWLRQ�RI�PLQL�JULGV��The supply may not be as stable as 
WKDW�RI�WKH�QDWLRQDO�JULG��ZLWK�PRUH�IUHTXHQW�SRZHU�RXWDJHV�RU�VXUJHV�WKDW�FDQ�GDPDJH�DSSOLDQFHV��,Q�DGGLWLRQ��WKHUH�LV�
D�KLJK�LQLWLDO�FDSLWDO�FRVW��DQG�SRWHQWLDO�GHYHORSHUV�PD\�KDYH�GLI¿FXOWO\�DFFHVVLQJ�FUHGLW�IURP�UHJXODU�EDQNV��7KH�ODFN�RI�
HDUO\�¿QDQFH�DQG�DVVRFLDWHG�ORQJ�WHUP�UHSD\PHQW�DUUDQJHPHQWV�DUH�RIWHQ�NH\�FRQFHUQV�WKDW�SUHYHQW� LQYHVWRUV�IURP�
VXSSRUWLQJ�WKH�WDNH�XS�RI�PLQL�JULGV�LQ�$IULFD��6RPH�LQVWLWXWLRQV��VXFK�DV�WKH�81�DQG�WKH�(8�UHFRJQL]H�WKH�LPSRUWDQFH�
RI�WKLV�LVVXH�DQG�KDYH�HVWDEOLVKHG�JUDQW�SURJUDPV�WR�FRYHU�PRVW�RU�DOO�RI�WKH�LQLWLDO�LQYHVWPHQW�FRVW���

$QRWKHU�EDUULHU�LV�WKDW�LQ�PRVW�$IULFDQ�FRXQWULHV��WKHUH�LV�D�FRPPLWPHQW�WR�WKH�H[SDQVLRQ�RI�WKH�QDWLRQDO�JULG� 
7KLV�UDLVHV�WKH�TXHVWLRQ�IRU�SRWHQWLDO� LQYHVWRUV�DQG�RSHUDWRUV�RI�ZKDW�ZLOO�KDSSHQ� LI�ZKHQ�WKH�PDLQ�JULG�DUULYHV��7KH�
FRQQHFWLRQ�RI�PLQL�JULGV�WR�WKH�QDWLRQDO�JULG�PD\�EH�SRVVLEOH��WKURXJK�DUUDQJHPHQWV�WKDW��IRU�H[DPSOH��DOORZ�WKH�VDOH�RI�
additional generation using feed-in-tariffs already established for the main grid, or supplementing generation shortfalls 
ZKHQ�UHTXLUHG��+RZHYHU��VXFK�D�FRPELQHG�JULG�FDQ�EULQJ�QHZ�HFRQRPLF�DQG�FRQWUDFWXDO�FKDOOHQJHV��7KH�*RYHUQPHQW�
RI�&DSH�9HUGH� LV�FXUUHQWO\�GLVFXVVLQJ� WKLV� LVVXH��DV� WKH�QDWLRQDO�JULG�KDV� UHDFKHG�D�VHWWOHPHQW�SRZHUHG�E\�D�VRODU�
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PLQL�JULG��,W�ZLOO�EH�LQWHUHVWLQJ�WR�VHH�KRZ�WKLV�SRWHQWLDO�FRQÀLFW�LV�UHVROYHG��DQG�KRZ�RWKHU�$IULFDQ�FRXQWULHV�FDQ�OHDUQ�
IURP�WKH�H[SHULHQFH��7KH�SRVVLELOLW\�RI�IXWXUH�FRQQHFWLRQ�WR�WKH�QDWLRQDO�JULG�VKRXOG�EH�D�SULRULW\�FRQVLGHUDWLRQ�IRU�WKH�
GHYHORSPHQW�RI�PLQL�JULGV�LQ�DUHDV�WKDW�DUH�OLNHO\�WR�EH�FRQQHFWHG�WR�WKH�QDWLRQDO�JULG�LQ�WKH�IRUHVHHDEOH�IXWXUH��

STAND-ALONE SYSTEMS

$OWKRXJK�GH¿QLWLRQV�YDU\�VOLJKWO\��VWDQG�DORQH�V\VWHPV�XVXDOO\�UHIHU�WR�WKH�ORFDOLVHG�XVH�RI�D�JHQHUDWLRQ�VRXUFH 
IRU�D�VLQJOH�EXLOGLQJ�RU�D�VPDOO�JURXS�RI�EXLOGLQJV��([DPSOHV�RI�VWDQG�DORQH�DSSOLFDWLRQV�LQFOXGH�D�39�V\VWHP�LQVWDOOHG�
RQ�WKH�URRI�RI�D�EXLOGLQJ��D�GLHVHO�JHQHUDWRU��RU�D�SLFR�K\GUR�WXUELQH�IHG�IURP�D�GLYHUWHG�VWUHDP�ÀRZ��7KHVH�DUH�XVXDOO\�
LQVWDOOHG�DW�WKH�HQG�XVHU¶V�SUHPLVHV�DQG�VR�LQFXU�QR�QHWZRUN�RU�GLVWULEXWLRQ�FRVWV��7KHUH�LV�DOVR�JUHDW�YDOXH�IURP�WKH�
GLUHFW�RZQHUVKLS�RI�D�VWDQG�DORQH�V\VWHP��VLQFH�WKH�FXVWRPHU�SD\V�IRU�WKH�V\VWHP�GLUHFWO\�DQG�KDV�UHVSRQVLELOLW\�IRU�LWV�
RSHUDWLRQ�DQG�PDLQWHQDQFH�

$�NH\�OLPLWDWLRQ�RI�VWDQG�DORQH�V\VWHPV�LV�WKHLU�ORZ�FDSDFLW\��ZKLFK�DOORZV�IRU�RQO\�OLPLWHG�XVH�RI�KRXVHKROG�DSSOLDQFHV�
DQG�OLWWOH�VFRSH�IRU�DQ\�FRPPHUFLDO�RU�SURGXFWLYH�XVH���7KH�ODFN�RI�D�VHUYLFH�SURYLGHU�DOVR�PHDQV�WKDW�FXVWRPHUV�PD\�EH�
XQDZDUH�RI�WKH�V\VWHP¶V�RSHUDWLRQ��PDLQWHQDQFH�UHTXLUHPHQWV�RU�WKH�EHVW�ZD\�WR�XVH�RI�WKH�V\VWHP�WR�OLPLW�GHJUDGDWLRQ�
�SDUWLFXODUO\�RI�EDWWHU\�OLIH��LI�EDWWHU\�LV�LQFOXGHG���$QRWKHU�EDUULHU�IRU�VXFK�VWDQG�DORQH�V\VWHPV�LV�WKH�FDSLWDO�FRVW��ZKLFK�
LV�W\SLFDOO\�ERUQH�LQ�IXOO�E\�WKH�XVHU�DV�DQ�XSIURQW�SXUFKDVH���7KHUH�PD\�EH�VRPH�ORFDO�FUHGLW�DUUDQJHPHQWV�DYDLODEOH�IURP�
ORFDO�YHQGRUV��EXW�WKHVH�DUH�XVXDOO\�DVVRFLDWHG�ZLWK�YHU\�KLJK�LQWHUHVW�UDWHV��ZKLFK�XQGHUPLQH�WKH�FRVW�HIIHFWLYHQHVV�RI�
WKH�V\VWHP��6RPH�JUDQWV�DUH�DOVR�DYDLODEOH�WR�OHVVHQ�WKH�LQLWLDO�FRVW�EDUULHU�

'HVSLWH� WKHVH� EDUULHUV� DQG� OLPLWDWLRQV�� WKH� LPPHGLDF\� RI� WKH� EHQH¿WV� IURP� HOHFWULFLW\� DFFHVV� PDNHV� WKLV�
approach attractive in Africa. &RQVXPHU�DZDUHQHVV�RI�WKH�EHQH¿WV�RI�VXFK�V\VWHPV�LV�LQFUHDVLQJ�DV�JUHDWHU�QXPEHUV�
FRPH� LQWR�RSHUDWLRQ��PDQ\�ZLWK� WKH�VXSSRUW�RI� LQWHUQDWLRQDO�GRQRU�SURJUDPPHV��3DUWLFXODUO\� IRU�DUHDV�ZLWK�YHU\� ORZ�
FRQVXPHU�GHQVLWLHV�ZKHUH�DQ\�W\SH�RI�JULG�V\VWHP�ZLOO�QRW�EH�DIIRUGDEOH��VWDQG�DORQH�V\VWHPV�DUH�WKH�EHVW�HOHFWUL¿FDWLRQ�
DOWHUQDWLYH�
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2. METHODOLOGIES

2.1 IDENTIFICATION OF METHODOLOGIES 

$�ZLGH�UDQJH�RI�PHWKRGRORJLHV�DQG�SODQQLQJ�WRROV�KDYH�EHHQ�GHYHORSHG�IRU�YDULRXV�DVSHFWV�RI�HOHFWUL¿FDWLRQ�
and green mini-grids. 7KLV�UHSRUW�LV�FRQFHUQHG�RQO\�ZLWK�WKRVH�PHWKRGRORJLHV�WKDW�DVVHVV�WKH�opportunity for mini-grid 

development,�DQG�DUH�DYDLODEOH�DQG�DSSOLFDEOH�LQ�DQ�$IULFDQ�FRQWH[W�

0HWKRGRORJ\�LV�GH¿QHG�LQ�WKH�UHSRUW�DV�D�SURFHVV�WKURXJK�ZKLFK�DQ�RSSRUWXQLW\�DVVHVVPHQW�RI�WKH�SRWHQWLDO�
for mini-grids is carried out. 0HWKRGRORJLHV� DUH� WR� EH�GLVWLQJXLVKHG� IURP� ³WRROV´��ZKLFK�DGGUHVV�RWKHU� DVSHFWV� RI�
HOHFWUL¿FDWLRQ�SODQQLQJ�VXFK�DV�PDSSLQJ��V\VWHP�GHVLJQ�DQG�RSWLPLVDWLRQ��DQG�¿QDQFLDO�VXSSRUW�WRROV��$�PHWKRGRORJ\�
PD\�FRQVLVW�RI�VHYHUDO�SLHFHV�RI�ZRUN�RU�UHSRUWV��SURYLGLQJ�WKH�XQGHUO\LQJ�IUDPHZRUN�LV�WKH�VDPH��

7KH����PHWKRGRORJLHV�VHOHFWHG�IRU�WKH�DQDO\VLV�DUH�VKRZQ�LQ�7DEOH���DQG�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQ��(DFK�
represents a different approach to identifying mini-grid opportunities, and provides useful insights for the development 
RI�WHPSODWH�PHWKRGRORJ\��7KHVH�PHWKRGRORJLHV�ZHUH�LGHQWL¿HG�IURP����LQGLYLGXDO�SURMHFWV�RU�UHSRUWV��DQG�ZHUH�VHOHFWHG�
IRU�WKHLU�UHOHYDQFH�DQG�FRQWUDVW�

Table 2: Summary of Methodologies Examined

Name Author(s) Rationale

A GIS-based cost comparison of solar 
PV, mini-hydro, diesel and grid 
H[WHQVLRQ�IRU�$IULFD

EC Joint Research 
&RPPLVVLRQ��6]DER�6��HW�DO�

Developed to identify the potential 
RI�GLIIHUHQW�UHQHZDEOH�RSWLRQV�XVLQJ�
remote input data

B *,6�EDVHG�FRPSDULVRQ�RI�VRODU��ZLQG��
domestic and centralised diesel and 
JULG�H[WHQVLRQ�LQ�WKH�PXQLFLSDOLW\�RI�
Lorca, Spain

Centre for Energy, 
Environment and Technology 
DQG�3RO\WHFKQLF�8QLYHUVLW\�
RI�0DGULG��-��$PDGRU��-��
'RPLQJXH]

Developed to validate the use of 
GIS to identify the appropriate 
FRQYHQWLRQDO�RU�UHQHZDEOH�
WHFKQRORJLHV�IRU�HOHFWUL¿FDWLRQ

C *,6�EDVHG�ORZHVW�FRVW�DVVHVVPHQW�
RI�VRODU��ZLQG��PLQL�K\GUR��ELRJDV�
and diesel technologies against grid 
H[WHQVLRQ��FRQVLGHULQJ�ODUJH�PLQHUDO�
industry demand

.7+�5R\DO�,QVWLWXWH�RI�
7HFKQRORJ\��'��0HQWLV��)��)��
1HULQL�HW�DO�

Developed to address the perceived 
QHHG�IRU�D�VWDQGDUGLVHG�IUDPHZRUN�
toolkit 

D GIS-based planning tool using the 
1HWZRUN�3ODQQHU�WRRO

&ROXPELD�8QLYHUVLW\��
1NUXPDK�8QLYHUVLW\�RI�
Science and Technology, 
.XPDVL�(QHUJ\�&HQWUH��)��
.HPDXVXRU�HW�DO�

'HYHORSHG�WR�YDOLGDWH�WKH�1HWZRUN�
3ODQQHU�7RRO�IRU�WKH�HOHFWUL¿FDWLRQ�RI�
communities in Ghana

E *,6�EDVHG�FRPSDULVRQ�RI�VRODU��ZLQG�
DQG�JULG�H[WHQVLRQ�IRU�9LHWQDP

+DQRL�,QVWLWXWH�RI�(QHUJ\��.��
4��1JX\HQ

$Q�LQLWLDO�H[DPLQDWLRQ�RI�WKH�
economic viability of alternatives to 
JULG�H[WHQVLRQ�LQ�UXUDO�FRPPXQLWLHV�

F (&2:5(;�0DSSLQJ�7RRO�DQG�,QWL*,6�
Planning Tool

ECOWAS Observatory for 
5HQHZDEOH�(QHUJ\�DQG�
(QHUJ\�(I¿FLHQF\��&,(0$7

Developed to provide accurate 
NQRZOHGJH�RQ�H[LVWLQJ�DQG�SODQQHG�
UHVRXUFHV�DQG�UHQHZDEOH�DFWLYLWLHV�LQ�
the ECOWAS region
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Name Author(s) Rationale

G GIS-based integrated rural 
HOHFWUL¿FDWLRQ�SODQQLQJ�FRQVLGHULQJ�JULG�
H[WHQVLRQ��VPDOO�K\GUR�DQG�ELRPDVV

Innovation Energie 
Developpement (IED)

Part of the development of an 
(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�IRU�
7DQ]DQLD��XWLOLVLQJ�,('�GHYHORSHG�
integrated planning tools

H The Master Plan Study on Rural 
(OHFWUL¿FDWLRQ�E\�5HQHZDEOH�(QHUJ\�LQ�
the Kingdom of Cambodia

Japan International 
Cooperation Agency

Part of the development of an 
(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�IRU�
Cambodia

I ClimateScope - Global Clean Energy 
&RXQWU\�&RPSHWLWLYHQHVV�,QGH[

Multilateral Investment 
)XQG��8.�'HSDUWPHQW�IRU�
International Development, 
3RZHU�$IULFD�DQG�%ORRPEHUJ�
1HZ�(QHUJ\�)LQDQFH

Measuring the strength of the 
UHQHZDEOH�HQHUJ\�LQYHVWPHQW��
policy development and generation 
instalment of 55 countries globally, 
DV�ZHOO�DV�WKH�VWUHQJWK�RI�WKH�
HQDEOLQJ�HQYLURQPHQW�IRU�UHQHZDEOH�
development

J *OREDO�&RXQWU\�5DQNLQJ�%DVHG�RQ�
6XLWDELOLW\�IRU�5XUDO�(OHFWUL¿FDWLRQ

Reiner Lemoine Institut 
J*PE+��$QQ�.DWULQ�*HUODFK�
HW�DO�

*LYHV�DQ�LQGLFDWLRQ�RI�FRXQWULHV¶�
applicability for the development 
RI�UHQHZDEOH�PLQL�JULGV�WR�DLG�WKH�
development of sustainable business 
models in these countries

K GIS-based, Demand-Led Rural 
(OHFWULFLW\�3ODQQLQJ�7RRO�IRU�8JDQGD

,7�3RZHU��(��.DLMXND Aiming to stimulate rural 
GHYHORSPHQW�LQ�8JDQGD��SURYLGLQJ�D�
VLPSOH�IUDPHZRUN�IRU�SULRULWLVDWLRQ�RI�
HOHFWUL¿FDWLRQ�RI�FRPPXQLWLHV

L *,6�EDVHG�(OHFWUL¿FDWLRQ�3ODQQLQJ�
Decision Support Tool for South Africa

5XUDO�$UHD�3RZHU�6ROXWLRQV�
HW�DO���'��,��%DQNV�HW�DO�

To aid the development of off-
grid planning for more remote 
communities currently out of the focus 
RI�WKH�QDWLRQDO�XWLOLW\��(6.20�

2.2 METHODOLOGY TYPES

The advance of spatial mapping KDV�PHDQW�WKDW��RYHU�WKH�ODVW�WZR�GHFDGHV��D�ODUJH�QXPEHU�RI�VXFK�PHWKRGRORJLHV�
KDYH�XWLOLVHG�JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHP��*,6��GDWDVHWV�DW�WKH�LQSXW��FDOFXODWLRQ�DQG�RXWSXW�VWDJHV��7KLV�DOORZV�IRU�
UHODWLYHO\�VLPSOH�\HW�GHWDLOHG�GHVLJQ�DQG�PDSSLQJ�VROXWLRQV��DV�ZHOO�DV�IRU�KRVWLQJ�RI�VXFK�PDSV�RQ�RQOLQH�SODWIRUPV��*,6�
LV�XVHG�LQ����RI�WKH�PHWKRGRORJLHV��DQG�WKH�UHPDLQLQJ���DUH�EDVHG�RQ�DSSURDFKHV�WKDW�GR�QRW�LQFOXGH�*,6��

GIS-BASED

)RU�*,6�EDVHG�PHWKRGRORJLHV��D�NH\�GLVWLQFWLRQ�LV�PDGH�EHWZHHQ�GHPDQG�DQG�VXSSO\�OHG�DSSURDFKHV��Supply-
led approaches assess the suitability of mini-grids through a measure of the techno-economic competitiveness of each 
RSWLRQ��XVXDOO\�EDVHG�RQ�WKH�OHYHOLVHG�FRVW�RI�HQHUJ\�IRU�HDFK�WHFKQRORJ\��7KLV�SURGXFHV�D�OHDVW�FRVW�VROXWLRQ��ZKLFK�
FDQ�EH�D�XVHIXO�KHDGOLQH�PHDVXUH��EXW�ZKLFK�FDQ�ODFN�UREXVWQHVV��VLQFH�WKHUH�LV�OLWWOH�RU�QR�FRQVLGHUDWLRQ�JLYHQ�WR�WKH�
GHPDQG�VLGH��)RU�H[DPSOH��D�UHPRWH�VHWWOHPHQW�PD\�EH�DVVHVVHG�DV�PRVW�VXLWDEOH� IRU�VWDQG�DORQH�V\VWHPV�EDVHG�
on population density, but the presence of strong road infrastructure and a local hospital may mean that the electricity 
GHPDQG�ZLOO�IDU�H[FHHG�VXFK�D�ORZ�FDSDFLW\�V\VWHP��7KHVH�DGGLWLRQDO�IDFWRUV�DUH�FULWLFDO�DQG�PD\�QRW�EH�DFFRXQWHG�IRU�
LQ�D�OHDVW�FRVW�VROXWLRQ�
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Demand-led approaches try to address this concern�E\�IRFXVLQJ�¿UVW�RQ�WKH�OHYHO�RI�HQHUJ\�FRQVXPSWLRQ�UHTXLUHG�
by each settlement, taking into account the needs of service facilities such as hospitals or schools to identify priority 
VHWWOHPHQWV�WR�WDUJHW�IRU�HOHFWUL¿FDWLRQ��7KLV�DSSURDFK�OHDGV�WR�D�YDOLG�FDVH�IRU�JULG�H[WHQVLRQ�WR�WKHVH�VHWWOHPHQWV�WR�
HQVXUH�WKDW�HQRXJK�FDSDFLW\�LV�DYDLODEOH��6HWWOHPHQWV�WKDW�UHPDLQ�QRQ�HOHFWUL¿HG�XQGHU�WKLV�JULG�SODQ�DUH�WKHQ�DOORFDWHG�
VWDQG�DORQH�RU�PLQL�JULG�VROXWLRQV��GHSHQGLQJ�RQ�UHVRXUFH�DYDLODELOLW\�DQG�RWKHU� IDFWRUV��7KLV�DSSURDFK�FDQ�UHVXOW� LQ�
ELDV�WRZDUGV�JULG�H[WHQVLRQ�RYHU�GHFHQWUDOLVHG�UHQHZDEOH�HQHUJ\�V\VWHPV��DV�ZHOO�DV�LQFUHDVLQJ�WKH�FRVW�RI�WKH�RYHUDOO�
SURMHFW��5HPRWH�VHWWOHPHQWV�PD\�DOVR�EH�JULG�FRQQHFWHG��EXW�RQO\�DIWHU�D�YHU\�ORQJ�SHULRG�LQYROYLQJ�PXOWLSOH�VWDJHV�RI�
LQIUDVWUXFWXUH�FRQVWUXFWLRQ��ZKHUHDV�VWDQG�DORQH�V\VWHPV�FRXOG�SURYLGH�TXLFN�DFFHVV�WR�EDVLF�HQHUJ\�QHHGV�

,QFOXGHG�DUH�WZR�*,6�EDVHG�PHWKRGRORJLHV�WKDW�GR�QRW�JLYH�FRQVLGHUDWLRQ�WR�UHQHZDEOH�UHVRXUFH�availability, 
DQG�IRFXV�DOPRVW�HQWLUHO\�RQ�JULG�H[WHQVLRQ��7KHVH�KDYH�EHHQ�FRQVLGHUHG�EHFDXVH�RI�WKHLU�UHOHYDQFH�DQG�SRWHQWLDO�IRU�
LQWHJUDWLRQ�LQWR�D�EURDGHU�PHWKRGRORJ\��7KHVH�JULG�H[WHQVLRQ�IRFXVHG�PHWKRGRORJLHV�DUH�LQFOXGHG�LQ�)LJXUH����DORQJ�
ZLWK�WKH�RWKHU�FDWHJRULHV�DQG�WKHLU�DVVRFLDWHG�PHWKRGRORJLHV��

NON-GIS BASED

Although the majority of methodologies fall into the GIS category, DQRWKHU� DSSURDFK� LV� WR� FUHDWH� D� ZHLJKWHG�
UDQNLQJ��XVLQJ�D�YDULHW\�RI�LQGLFDWRUV�WR�GHWHUPLQH�WKH�FRXQWULHV�RU�UHJLRQV�WKDW�DUH�PRVW�VXLWDEOH�IRU�UHQHZDEOH�EDVHG�
UXUDO�HOHFWUL¿FDWLRQ��7KH�WZR�H[DPSOHV�VWXGLHG�LQ�WKLV�UHSRUW�DUH�WKH�LQÀXHQWLDO�&OLPDWHVFRSH�*OREDO�&RPSHWLWLYHQHVV�
,QGH[�UXQ�E\�%ORRPEHUJ�1HZ�(QHUJ\�)LQDQFH��%1()���DQG�WKH�*OREDO�&RXQWU\�5DQNLQJ�%DVHG�RQ�6XLWDELOLW\�IRU�5XUDO�
(OHFWUL¿FDWLRQ��E\�$QQ�.DWULQ�*HUODFK�RI�WKH�5HLQHU�/HPRLQH�,QVWLWXWH��7KHVH�PHWKRGRORJLHV�YDU\�YDVWO\�LQ�VFRSH�DQG�
VFDOH�� DQG� WKH� &OLPDWHVFRSH� LQGH[� DOVR� FRQVLGHUV� D� KRVW� RI� QRQ�SK\VLFDO� LQGLFDWRUV�� 7KHVH� WZR� DSSURDFKHV� KDYH�
H[WHQVLYH�RXWUHDFK�DQG�WKHUHIRUH�DUH�IDPLOLDU�WR�D�ZLGH�UDQJH�RI�VWDNHKROGHUV��)RU�WKLV�UHDVRQ��WKH\�KDYH�EHHQ�JLYHQ�
VSHFL¿F�DWWHQWLRQ�LQ�WKH�PHWKRGRORJLHV�UHYLHZHG�

Figure 1: Diagram of methodologies by type
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2.3 METHODOLOGY SUMMARIES

METHODOLOGY A: GIS-BASED COST COMPARISON OF SOLAR PV, MINI-HYDRO, DIESEL AND GRID 
EXTENSION FOR AFRICA (EC JOINT RESEARCH COMMISSION, SZABO S. ET AL.)

7KLV�PHWKRGRORJ\�ZDV�GHYHORSHG�E\�WKH�-RLQW�5HVHDUFK�&RPPLVVLRQ�LQ�D�VHULHV�RI�DQDO\VHV��IURP������WR�������WR�
LGHQWLI\�WKH�SRWHQWLDO�RI�GLIIHUHQW�UHQHZDEOH�RSWLRQV��2I�VSHFL¿F�FRQVLGHUDWLRQ�ZDV�WKH�YDULDQFH�LQ�GLHVHO�FRVWV�EHWZHHQ�
UXUDO�DQG�XUEDQ�FRPPXQLWLHV��DQG�FLUFXPQDYLJDWLQJ�WKH�ODFN�RI�FRPSUHKHQVLYH�FRXQWU\�OHYHO�GDWD�

Methodology A compares the levelised costs of solar PV, mini-hydro and diesel generation,�ZLWK�JULG�H[WHQVLRQ�
FRQVLGHUHG�YLDEOH�ZLWKLQ�D�¿[HG�GLVWDQFH�RI�WKH�H[LVWLQJ�JULG�QHWZRUN��/DWHU�VWXGLHV�IRU�WKH�VDPH�SURMHFW�LQFRUSRUDWHG�
¿[HG�JULG�H[WHQVLRQ�FRVWV�DQG�WKH�DVVHVVPHQW�RI�PLQL�K\GUR�SRWHQWLDO��7KH�FRVW�HVWLPDWHV�DUH�FRQVLGHUHG�DJDLQVW�WZR�
DELOLW\�WR�SD\��$73��VFHQDULRV��DQG�VSDWLDO�PDSSLQJ�LV�XVHG�WR�VKRZ�GLIIHUHQWO\�FRORXUHG�UHJLRQV�DFURVV�$IULFD�ZKHUH�
HDFK�RSWLRQ�LV�WKH�ORZHVW�FRVW�VROXWLRQ��RU�ZKHUH�QR�RSWLRQV�DUH�YLDEOH�ZLWKLQ�WKH�$73�VFHQDULR���7KLV�LV�FRPELQHG�ZLWK�D�
SRSXODWLRQ�GHQVLW\�PDS�WR�LQGLFDWH�WKH�SHUFHQWDJH�RI�WKH�SRSXODWLRQ�EHVW�VHUYHG�E\�HDFK�HOHFWUL¿FDWLRQ�VROXWLRQ��)LJXUHV�
��DQG����

Figure 2: Comparing the lowest cost options between the original methodology (including mini-
hydro) and the updated methodology and costs in the Sustainable Energy Planning report
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METHODOLOGY B: GIS-BASED COMPARISON OF SOLAR, WIND, DOMESTIC AND CENTRALISED DIESEL 
AND GRID EXTENSION IN THE MUNICIPALITY OF LORCA (CENTRE FOR ENERGY, ENVIRONMENT AND 
TECHNOLOGY AND POLYTECHNIC UNIVERSITY OF MADRID, J. AMADOR, J. DOMINGUEZ)

7KLV�PHWKRGRORJ\�ZDV�GHYHORSHG�E\�UHVHDUFKHUV�DW�&(,0$7�DQG�(87,�803�WR�YDOLGDWH�WKH�XVH�RI�*,6 to identify 
WKH�DSSURSULDWH�FRQYHQWLRQDO�RU�UHQHZDEOH�WHFKQRORJLHV�IRU�HOHFWUL¿FDWLRQ�LQ�/RUFD��6SDLQ��&RPSDULQJ�VRODU��ZLQG��GLHVHO�
DQG�JULG�H[WHQVLRQ��D���NP2 UHVROXWLRQ�JULG�ZLWK�OHDVW�FRVW�WHFKQRORJ\�RSWLRQV�LV�PRGHOOHG�XVLQJ�GHPDQG�HVWLPDWLRQ�DQG�
population density to determine the local load

Figure 3: The final lowest cost model output
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METHODOLOGY C: GIS-BASED LOWEST-COST ASSESSMENT OF SOLAR, WIND, MINI-HYDRO, BIOGAS AND 
DIESEL TECHNOLOGIES AGAINST GRID EXTENSION, CONSIDERING LARGE MINERAL INDUSTRY DEMAND 
(KTH ROYAL INSTITUTE OF TECHNOLOGY, D. MENTIS, F. F. NERINI ET AL.)

7KLV�PHWKRGRORJ\�ZDV�GHYHORSHG�SULPDULO\�E\�WKH�.7+�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\�WR�DGGUHVV�WKH�SHUFHLYHG�
QHHG�IRU�D�VWDQGDUGLVHG�IUDPHZRUN�WKDW�FRXOG�SURYLGH�WKH�IRXQGDWLRQ�RQ�ZKLFK�WR�EXLOG�ORFDOO\�DSSURSULDWH�WRRONLWV��7KH�
IUDPHZRUN�KDV�OHG�WR�WKH�GHYHORSPHQW�RI�WKH�8QLWH�81�'(6$�RSHQ�VRXUFH�HOHFWUL¿FDWLRQ�WRRO��ZKLFK�JLYHV�D�FRXQWU\�
ZLGH�HOHFWUL¿FDWLRQ�VROXWLRQ�WKDW�FRQVLGHUV�WKH�OHDVW�FRVW�RI�HQHUJ\�IRU�HDFK�SL[HO��GHSHQGLQJ�RQ�WKH�SDUDPHWHUV�RI�GLHVHO�
SULFH�DQG�HQHUJ\�FRQVXPSWLRQ�WLHU��7KH�WRWDO�HVWLPDWHG�FRVW�RI�HOHFWUL¿FDWLRQ�LV�WKHQ�JLYHQ�

7KH�UHVXOWV�RI�WKH�PHWKRGRORJ\�DQG�IUDPHZRUN�SDSHUV�ZHUH�LQFOXGHG�LQ�WKH�,($�:RUOG�(QHUJ\�2XWORRN������

Figure 4: Screenshot of the electrification option outputted by the model for tier 3 access with 
high diesel prices. UN-DESA electricity access tool. 
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METHODOLOGY D: GIS-BASED PLANNING TOOL USING THE NETWORK PLANNER TOOL (COLUMBIA 
UNIVERSITY, NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY, KUMASI ENERGY CENTRE, F. 
KEMAUSUOR ET AL.)

With a planning period of 10 years, WKH�1HWZRUN�3ODQQHU�7RRO�ZDV�DSSOLHG� WR�������XQHOHFWUL¿HG�FRPPXQLWLHV� LQ�
*KDQD�WR�SUHGLFW�WKH�FRVW�RI�GLIIHUHQW�JHQHUDWLRQ�RSWLRQV��VRODU�39��GLHVHO��JULG�H[WHQVLRQ��IRU�HDFK�FRPPXQLW\��7KH�WRWDO�
FRVW�RI�HOHFWUL¿FDWLRQ�ZDV�JLYHQ�IRU�HDFK�RSWLRQ�PL[�RI�RSWLRQV��DQG�D�VHQVLWLYLW\�DQDO\VLV�ZDV�FDUULHG�RXW�WR�HQVXUH�WKH�
UREXVWQHVV�RI�FRQFOXVLRQV��7KH�PHWKRGRORJ\�UHOLHV�RQ�UHPRWH�GDWDVHWV�WR�DYRLG�LQFRPSOHWHQHVV��WKHUHIRUH��ZLQG��PLQL�
K\GUR�DQG�ELRPDVV�DUH�QRW�FRQVLGHUHG�

Figure 5: Grid infrastructure of Ghana, 2011.
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METHODOLOGY E: GIS-BASED COMPARISON OF SOLAR, WIND AND GRID EXTENSION FOR VIETNAM (HANOI 
INSTITUTE OF ENERGY, K. Q. NGUYEN)

This methodology did not aim at identifying� WKH� ORZHVW�FRVW�RSWLRQ� IRU� UXUDO�HOHFWUL¿FDWLRQ� LQ�9LHWQDP�� ,QVWHDG�� LW�
ZDV�XWLOLVHG�WR�SURGXFH�D�SUHOLPLQDU\�VWXG\�RI�WKH�FRPSHWLWLYHQHVV�RI�VRODU��ZLQG�DQG�GHFHQWUDOLVHG�GLHVHO�JHQHUDWLRQ�
DJDLQVW�JULG�H[WHQVLRQ��'XH�WR�ODFN�RI�DYDLODEOH�GDWD�RQ�QRQ�HOHFWUL¿HG�FRPPXQLWLHV�DQG�JULG�LQIUDVWUXFWXUH�LQ�9LHWQDP��
VHWWOHPHQW�VSHFL¿F�GDWD�ZHUH�QRW�FRQVLGHUHG��,QVWHDG��WKH�LQGLFDWLYH�FRVWV�RI�HDFK�RSWLRQ�ZHUH�FRPSDUHG�IRU�GLIIHUHQW�
GLVWDQFHV�WR�WKH�JULG�DQG�KRXVHKROG�GHQVLWLHV��7KH�SDUDPHWHUV�ZHUH�FRQVLGHUHG�RYHU�UHDVRQDEOH�YDOXH�UDQJHV�WR�LQGLFDWH�
ZKLFK�VHWWOHPHQWV�FRXOG�EH�EHVW�HOHFWUL¿HG�WKURXJK�WKH�GLIIHUHQW�RSWLRQV�FRQVLGHUHG��

Figure 6: Mean wind speed at 10m height
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METHODOLOGY F: ECOWREX MAPPING TOOL AND INTIGIS PLANNING TOOL– (ECOWAS OBSERVATORY 
FOR RENEWABLE ENERGY AND ENERGY EFFICIENCY, CIEMAT)

7KH� (&2:5(;�PDSSLQJ�PHWKRGRORJ\�ZDV� GHYHORSHG� WR� SURYLGH� DFFXUDWH� NQRZOHGJH� RI� H[LVWLQJ� DQG� SODQQHG�
UHVRXUFHV�DQG�UHQHZDEOH�DFWLYLWLHV�LQ�WKH�(&2:$6�UHJLRQ��LQFOXGLQJ�VRODU��ZLQG��ELRPDVV��K\GUR�DQG�ZDYH�SURMHFWV��
7KH�,QWL*,6�WRRO�ZDV�GHYHORSHG�WR�FRPSDUH�WKH�OHYHOLVHG�FRVWV�RI�GLIIHUHQW�GHFHQWUDOLVHG�WHFKQRORJLHV��DQG�WKH�VHFRQG�
YHUVLRQ��,QWL*,6����ZLOO�EH�LQWHJUDWHG�LQWR�(&2:5(;�WR�DOORZ�IRU�WHFKQRORJ\�FRPSDULVRQV�ZLWKLQ�WKH�(&2:$6�UHJLRQ�
DQG�IRU�XWLOLVDWLRQ�RI�WKH�VLJQL¿FDQW�GDWD�DYDLODEOH�WKURXJK�(&2:5(;�IRU�GHFHQWUDOLVHG�SODQQLQJ�SURFHVVHV�

Figure 7: Screenshot of the existing and planned wind plants with mean wind speed at 50m 
for the ECOWAS region.
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METHODOLOGY G: GIS-BASED INTEGRATED RURAL ELECTRIFICATION PLANNING CONSIDERING GRID 
EXTENSION, SMALL HYDRO AND BIOMASS (INNOVATION ENERGIE DEVELOPPEMENT)

This methodology has been implemented in multiple countries, and the case study of Tanzania is used here 
GXH�WR�LWV�LQFOXVLRQ�RI�UHQHZDEOH�VRXUFH�GDWD��ZKLFK�LV�FRYHUHG�LQ�PRUH�GHSWK�WKDQ�LQ�RWKHU�SURMHFWV��7DQ]DQLD¶V�1DWLRQDO�
(OHFWUL¿FDWLRQ�3URJUDP�3URVSHFWXV�ZDV�XVHG�WR�GHYHORS�DQ�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�WKDW�FRQVLGHUV�JULG�H[WHQVLRQ�DQG�
VPDOO�K\GUR��ELRPDVV�RU�GLHVHO�PLQL�JULGV�

There have been several tools developed by IED that integrate this methodology, and these tools are utilised in 
,('¶V�FRXQWU\�OHYHO�ZRUN��7KHVH�LQFOXGH�*(26,0��D�*,6�EDVHG�UXUDO�HOHFWUL¿FDWLRQ�SODQQLQJ�WRRO��ZKLFK�LV�XVHG�WR�GHVLJQ�
DQG� FRVW� GLIIHUHQW� GHFHQWUDOLVHG� RSWLRQV�� DQG� WKUHH� RWKHU� WRROV� FRYHULQJ� RQOLQH�*,6� LQWHUIDFLQJ� �*,06<6��� GHPDQG�
DQDO\VLV�DQG�JULG�GHVLJQ�RSWLPLVDWLRQ��*,6(/(&���*,06<6��LQ�SDUWLFXODU��KDV�EHHQ�XWLOLVHG�LQ�PDQ\�FRXQWULHV�WR�KRVW�DQ�
RQOLQH�*,6�SODWIRUP��DOWKRXJK�PDQ\�ZHEVLWHV�VKRZ�RQO\�WKH�JULG�LQIUDVWUXFWXUH�DQG�SRSXODWLRQ�FHQWUHV�

Figure 8: Identified potential small biomass sites
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METHODOLOGY H: THE MASTER PLAN STUDY ON RURAL ELECTRIFICATION BY RENEWABLE ENERGY IN 
THE KINGDOM OF CAMBODIA (JAPAN INTERNATIONAL COOPERATION AGENCY)

7KLV�PHWKRGRORJ\�ZDV�XWLOL]HG�E\�WKH�-DSDQ�,QWHUQDWLRQDO�&RRSHUDWLRQ�$JHQF\��-,&$��WR�SUHSDUH�D�5XUDO�(OHFWUL¿FDWLRQ�
0DVWHU�3ODQ� IRU�&DPERGLD�� ,W� FRQVLVWHG�RI� WZR�\HDUV�RI�DQDO\WLFDO�ZRUN�� LQFOXGLQJ�RQVLWH�GDWD�FROOHFWLRQ��FRPPXQLW\�
FRQVXOWDWLRQV��GHVN�EDVHG�UHVHDUFK�DQG�HQJDJHPHQW�ZLWK�WKH�0LQLVWU\�RI�,QGXVWU\��0LQHV�DQG�(QHUJ\�DQG�RWKHU�UHOHYDQW�
PLQLVWULHV��7KH�PHWKRGRORJ\�FRQVLGHUHG�PLFUR�K\GUR��VRODU��ELRPDVV��ZLQG�DQG�GLHVHO�IRU�PLQL�JULGV��

'XH�WR�WKH�H[WHQVLYH�QDWXUH�RI�WKH�VWXG\�DQG�WKH�PDVWHU�SODQ��RQO\�WKH�UHOHYDQW�DVSHFWV�ZHUH�DVVHVVHG�IRU�WKLV�SURMHFW�

Figure 9: Identified and Currently Operating Hydropower Projects. Cambodia Ministry of 
Industry, Mines and Energy.
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METHODOLOGY I: CLIMATESCOPE - GLOBAL CLEAN ENERGY COUNTRY COMPETITIVENESS INDEX 
(MULTILATERAL INVESTMENT FUND, UK DEPARTMENT FOR INTERNATIONAL DEVELOPMENT, POWER 
AFRICA AND BLOOMBERG NEW ENERGY FINANCE)

7KLV�PHWKRGRORJ\��WKH�&OLPDWH6FRSH�&OHDQ�(QHUJ\�&RXQWU\�&RPSHWLWLYHQHVV�,QGH[��PHDVXUHV�WKH�UHQHZDEOH�UHODWHG�
HQHUJ\�LQYHVWPHQW��SROLF\�GHYHORSPHQW�DQG�LQVWDOOHG�5(�FDSDFLW\��ZLQG��VRODU��JHRWKHUPDO��ELRPDVV��VPDOO�K\GUR�DQG�
ELRIXHO�WHFKQRORJLHV��RI����FRXQWULHV�JOREDOO\��)XUWKHU��WKH�LQGH[�LQGLFDWHV�WKH�VWUHQJWK�RI�WKH�HQDEOLQJ�HQYLURQPHQW�IRU�
WKH�GHYHORSPHQW�RI�FOHDQ�HQHUJ\�DQG�WHFKQRORJLHV�LQ�WKHVH�FRXQWULHV��2I�WKH����FRXQWULHV�����DUH�HYDOXDWHG�XVLQJ�DQ�
DXJPHQWHG�µRII�JULG¶�PHWKRGRORJ\��ZKLFK�DVVHVVHV�D�FRXQWU\¶V�FRPSHWLWLYHQHVV�UHODWLYH�WR�RWKHU�FRXQWULHV�IRU�VSHFL¿F�
RII�JULG�UHQHZDEOH�WHFKQRORJLHV�

Figure 10: Example of ClimateScope country summary sheet – Mozambique.
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METHODOLOGY J: GLOBAL COUNTRY RANKING BASED ON SUITABILITY FOR RURAL ELECTRIFICATION 
(REINER LEMOINE INSTITUT GGMBH, ANN-KATRIN GERLACH ET AL.)

7KLV� PHWKRGRORJ\� LV� D� VLPSOH� ZRUOGZLGH� FRXQWU\� UDQNLQJ� WKDW� JLYHV� DQ� LQGLFDWLRQ� RI� FRXQWULHV¶� VXLWDELOLW\� IRU� WKH�
GHYHORSPHQW�RI�UHQHZDEOH�PLQL�JULGV��WR�DLG�LQ�WKH�GHYHORSPHQW�RI�VXVWDLQDEOH�EXVLQHVV�PRGHOV�LQ�WKHVH�FRXQWULHV��7KH�
ZHLJKWHG�UDQNLQJ�XVHV�UHPRWH�LQGLFDWRUV��H�J���HOHFWUL¿FDWLRQ�UDWH��&RUUXSWLRQ�3HUFHSWLRQV�,QGH[��WR�DVVHVV�WKH�PDUNHW�
SRWHQWLDO�DQG�SROLWLFDO�DQG�¿QDQFLDO�HQYLURQPHQW�IRU�PLQL�JULGV�LQ�HDFK�FRXQWU\��

Figure 11: Top 20 from 89 non-excluded countries, based on market potential and political 
and financial enabling environment

METHODOLOGY K: GIS-BASED, DEMAND-LED RURAL ELECTRICITY PLANNING TOOL FOR UGANDA (IT 
POWER, E. KAIJUKA)

7KLV� PHWKRGRORJ\� LGHQWL¿HV� SDWWHUQV� RI� GHPDQG� DQG�
SULRULW\� DUHDV� IRU� LQYHVWPHQW��ZLWK� WKH�DLP�RI� LQFUHDVLQJ�
WKH�UDWH�RI� UXUDO�HOHFWUL¿FDWLRQ�ZLWKRXW�KDYLQJ� WR�GHYHORS�
D� FRPSUHKHQVLYH� HOHFWUL¿FDWLRQ� SODQ�� 7KH� PHWKRGRORJ\�
SURYLGHV� LQYHVWRUV� ZLWK� D� GHPDQG�OHG� SULRULWLVDWLRQ� RI�
WDUJHW�DUHDV��IURP�ZKLFK�VXSSO\�VLGH�V\VWHP�GHVLJQV�FDQ�
EH�GHYHORSHG�

The methodology prioritises health centres, schools, 
households, and local government headquarters, in 
WKDW� RUGHU��$� ZHLJKWHG� EHQH¿W� SRLQWV� VFRUH� LV� DZDUGHG�
for each demand sector, including households, and the 
sub-counties are given a cumulative score based on the 
VHFWRUV�ZLWKLQ�WKHLU�ERXQGDULHV�

Figure 12 (right): Kabarole district benefit 
point allocation by sub-county. Red indicates 
higher priority and greater benefits; green 
indicates lower priority and lower benefits.
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METHODOLOGY L:  GIS-BASED ELECTRIFICATION PLANNING DECISION SUPPORT TOOL FOR SOUTH 
AFRICA (RURAL AREA POWER SOLUTIONS ET AL., D. I. BANKS ET AL.)

7KLV�PHWKRGRORJ\�ZDV�GHYHORSHG�WR�DLG� LQ�SODQQLQJ�UXUDO�HOHFWUL¿FDWLRQ� LQ�6RXWK�$IULFD�� LQ�RUGHU�WR�DGGUHVV�WKH�ZLGH�
GLVSDULWLHV� EHWZHHQ� HOHFWUL¿HG� DQG� XQHOHFWUL¿HG� VHWWOHPHQWV�� *ULG�FRQQHFWHG� VHWWOHPHQWV� KDYH� VHHQ� VLJQL¿FDQW�
GHYHORSPHQW� EHQH¿WV� IURP� WKH� KHDY\� WDULII� VXEVLGLHV� �XS� WR� 5����� SHU� KRXVHKROG��� FRQQHFWLRQ� IHHV� RI� RQO\� 5����
�DSSUR[LPDWHO\�86�������DV�ZHOO�DV�QR�PLQLPXP�PRQWKO\�FKDUJHV��DQG�FRQQHFWLRQ�IHHV�RI�RQO\�5�����DSSUR[��86��������
+RZHYHU��WKHVH�VXEVLGLHV�KDYH�EHHQ�EXUGHQVRPH�IRU�WKH�QDWLRQDO�XWLOLW\��(VNRP��DQG�KDYH�FRQWULEXWHG�WR�LW�RSHUDWLQJ�DW�D�
ORVV��7KH�PHWKRGRORJ\�FRQWULEXWHG�WR�PRUH�HIIHFWLYH�GHFLVLRQ�PDNLQJ�IRU�5(��VSHFL¿FDOO\�FRQFHUQLQJ�RII�JULG�FRQQHFWLRQV�
IRU�UHPRWH�FRPPXQLWLHV��WR�HQDEOH�WKHVH�FRPPXQLWLHV�WR�KDYH�WKH�EHQH¿WV�RI�HOHFWULFLW\�ZLWKRXW�LPSDFWLQJ�WKH�QDWLRQDO�
EXGJHW��

7KH�PHWKRGRORJ\�LV�EDVHG�RQ�WKH�SULQFLSOH�RI�PD[LPLVLQJ�WKH�GHYHORSPHQW�LPSDFW�RI�HOHFWUL¿FDWLRQ�IRU�HDFK�XQ�HOHFWUL¿HG�
VHWWOHPHQW��DQG�XVLQJ�WKH�SRWHQWLDO�GHYHORSPHQW�LPSDFW�WR�SULRULWLVH�HOHFWUL¿FDWLRQ��7KH�PHWKRGRORJ\�UHFRJQLVHV�WKDW�D�
GLUHFW�FRVW�FRPSDULVRQ�RI�JULG�DQG�RII�JULG�VROXWLRQV�ZLOO�QRW�SURYLGH�D�UREXVW�VROXWLRQ�ZLWKRXW�D�KLJK�OHYHO�RI�DQDO\VLV��
GXH�WR�WKH�GLIIHUHQW�OHYHOV�RI�VHUYLFH�RIIHUHG�E\�WKH�WZR�W\SHV�RI�VROXWLRQV�DQG�KLJK�GHSHQGHQFH�RQ�LQSXW�SDUDPHWHUV��

Figure 13: Electrification solution possible with maximum cost per point of R3500 (approx. 
US$235). Points are awarded based on electrification benefit, such as a hospital receiving 15 
points or a household 1 point.
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2.4 OTHER DECISION SUPPORT TOOLS

,Q�DGGLWLRQ�WR�WKH�VSHFL¿F�PHWKRGRORJLHV�GLVFXVVHG�DERYH��ZKLFK�DUH�JHDUHG�WRZDUG�DVVHVVLQJ�WKH�RSSRUWXQLW\�
for green mini-grids under different local conditions, a range of decision support tools have been developed by different 
VWDNHKROGHUV��7KHVH�WRROV�DUH�LQWHQGHG�WR�EH�XVHIXO�IRU�SUDFWLWLRQHUV�GXULQJ�WKH�SODQQLQJ�DQG�LPSOHPHQWDWLRQ�RI�PLQL�JULG�
SURMHFWV���7KHUH�DUH�PDQ\�VXFK�WRROV�DYDLODEOH��LQFOXGLQJ�VRIWZDUH�SURJUDPPHV��FORXG�EDVHG�VHUYLFHV��FKHFNOLVWV�DQG�
WHPSODWHV�WKDW�FDQ�EH�XVHG�IRU�YDULRXV�DVSHFWV�UHODWHG�WR�WKH�SODQQLQJ��GHVLJQ�DQG�RSHUDWLRQ�RI�PLQL�JULGV�

As part of the UN SE4All Clean Energy Mini-Grids LQLWLDWLYH��DQ�RYHUYLHZ�RI�³7RROV�IRU�0LQL�*ULG�3UDFWLWLRQHUV´�KDV�
EHHQ�SURGXFHG�E\�*,=��ZKLFK�EULHÀ\�GHVFULEHV�PRUH�WKDQ����WRROV�LQ�WKH�IROORZLQJ�DUHDV�

• General tools IRU� UXUDO� HOHFWUL¿FDWLRQ� SODQQLQJ� DQG�PDSSLQJ� LQFOXGH� JHQHUDO�ZHE�PDSSLQJ� VHUYLFHV� VXFK� DV�
%LQJ�0DSV�DQG�*RRJOH�0DSV�� DV�ZHOO� DV�PRUH� GHGLFDWHG� VRIWZDUH� DSSOLFDWLRQV� WKDW� SURYLGH� VXSSRUW� WR� UXUDO�
HOHFWUL¿FDWLRQ�GHFLVLRQ�PDNHUV�DV�WKH\�H[SORUH�HOHFWUL¿FDWLRQ�RSWLRQV�IRU�UXUDO�FRPPXQLWLHV��

• Tools for resource assessment provide data and resource analysis at selected locations for focus technologies 
VXFK�DV�VRODU�39�DQG�ZLQG�JHQHUDWRUV���,QWHUQDWLRQDO�RUJDQLVDWLRQV�VXFK�DV�81(3��WKH�,QWHUQDWLRQDO�5HQHZDEOH�
(QHUJ\�$JHQF\��,5(1$��DQG�WKH�(8�-RLQW�5HVHDUFK�&HQWUH��(8�-5&��KDYH�SURYLGHG�VXSSRUW�IRU�VXFK�WRROV�

• Tools for technical design and analysis�KDYH�EHHQ�SUHSDUHG�E\�D�UDQJH�RI�SURMHFW�GHYHORSHUV�LQFOXGLQJ�60$��
+RPHU�(QHUJ\�DQG�*,=�WR�SODQ�UXUDO�HOHFWUL¿FDWLRQ��ZLWK�D�IRFXV�RQ�PLQL�JULGV��7KHVH�WRROV�DUH�XVHG�WR�HVWLPDWH�
WKH�OLNHO\�SRZHU�GHPDQG�IURP�VSHFL¿F�ORFDWLRQV�DQG�RSWLPL]H�WKH�UHTXLUHG�HTXLSPHQW��

• 7RROV� IRU� ¿QDQFLQJ� SODQQLQJ� DQG� EXVLQHVV� PRGHO� GHYHORSPHQW�� LQFOXGLQJ� 5(76FUHHQ�� ,5(1$� 3URMHFW�
1DYLJDWRU�� DQG� 1DWLRQDO� 5HQHZDEOH� (QHUJ\� /DERUDWRU\¶V� �15(/¶V�� &UHVW� ZHUH� GHYHORSHG� WR� VXSSRUW� SURMHFW�
GHYHORSHUV�LQ�DVVHVVLQJ�WKH�FRVWV�DQG�OLNHO\�UHWXUQV�IURP�PLQL�JULG�LPSOHPHQWDWLRQ��LQFOXGLQJ�FDVK�ÀRZV��¿[HG�
DQG�YDULDEOH�FRVWV��DQG�UHTXLUHG�WDULIIV�IRU�XVHUV�

• Tools for operators and managers� LQFOXGH� V\VWHPV� IURP� LPSOHPHQWHUV�ZLWK�PLQL�JULG� H[SHULHQFH� LQFOXGLQJ�
6SDUNPHWHU�DQG�/XPWHU��ZLWK�DSSOLFDWLRQV� WKDW� FRYHU�VXSSOLHU� VHOHFWLRQ�� LQWHJUDWLQJ�SURGXFWLYH�XVHV��SD\PHQW�
PDQDJHPHQW��PRQLWRULQJ�DQG�FRQWURO�V\VWHPV��DQG�WURXEOHVKRRWLQJ�

• Other tools: IURP� D� UDQJH� RI� RUJDQLVDWLRQV� LQFOXGLQJ� WKH�:RUOG� %DQN�� 0F.LQVH\� 	� &R�� 81)&&&� DQG� *,=�
that provide additional support including access to technical reference documents, analysis of supply quality, 
assistance tor co-operatives, legal templates and the calculation of CO2�HPLVVLRQV�

One of more of these support tools may be useful to policymakers and investors for assessing the mini-grid 
SRWHQWLDO�RI�DQ�LGHQWL¿HG�ORFDWLRQ��7KH�HIIHFWLYH�LGHQWL¿FDWLRQ�RI�ORFDWLRQV��KRZHYHU��ZLOO�GHSHQG�RQ�WKH�GHYHORSPHQW�
RI�WKH�WHPSODWH�PHWKRGRORJ\�WKDW�LV�WKH�REMHFWLYH�RI�WKLV�DQDO\VLV�



27GMG MDP Document Series #3



�� GMG MDP Document Series #3

3. METHODOLOGY ANALYSIS

3.1 ASSESSMENT CRITERIA

7KH�REMHFWLYH�RI�WKLV�UHSRUW�LV�WR�LGHQWLI\�DQG�HYDOXDWH�WKH�H[LVWLQJ�PHWKRGRORJLHV that (a) are used to assess 
WKH�SRWHQWLDO� IRU�HOHFWUL¿FDWLRQ� WKURXJK�PLQL�JULGV��DQG��E��FRXOG�KHOS� LQIRUP�WKH�GHYHORSPHQW�RI� WKH�RYHUDOO� WHPSODWH�
PHWKRGRORJ\�� 7KH� XVHIXOQHVV� RI� HDFK� PHWKRGRORJ\� WR� D� SURMHFW� GHYHORSHU� RU� RWKHU� VWDNHKROGHU� ZLOO� RQ� LWV� TXDOLW\��
DSSOLFDELOLW\�DQG�SUDFWLFDOLW\��DV�GHWHUPLQHG�E\�WKH�IROORZLQJ�NH\�IDFWRUV�VSHFL¿HG�E\�WKH�$IULFDQ�'HYHORSPHQW�%DQN��DUH�

• Relevance to stakeholders
• Relevance and quality of outputs
• Data requirements
• +DQGOLQJ�RI�GDWD�SDXFLW\
• 6RIWZDUH�UHTXLUHPHQWV
• Robustness
• Openness and ease of use
• ,QWHURSHUDELOLW\�ZLWK�RWKHU�SODQQLQJ�WRROV
• &RVW�DQG�OHYHO�RI�WUDLQLQJ�UHTXLUHG�

7KH�IXOO�DVVHVVPHQWV�RI�WKH�WZHOYH�PHWKRGRORJLHV�FDQ�EH�IRXQG�LQ�$QQH[�,���7KH�LQGLFDWLYH�VFRULQJ�RI�HDFK�PHWKRGRORJ\�
E\�IDFWRU�LV�VKRZQ�LQ�7DEOH����

Table 3: Scores out of five, by methodology and criteria 

Methodology A B C D E F G H I J K L

Relevance to 
stakeholders 2 4 5 4 2 4 5 5 2 1 2 �

Relevance 
and quality of 
outputs

2 � 4 � 2 4 4 5 1 1 2 �

Data 
requirements 2 4 � 4 4 4 4 5 1�$ � �

1RW�
.QRZQ

+DQGOLQJ�RI�
data paucity � 5 4 � 4 � 5 1�$ 5 5 5

1RW�
.QRZQ

6RIWZDUH�
requirements � � � 5 � � 4 � 5 5 � �

Robustness 4 5 � 4 4
1RW�

.QRZQ � 5 � � 4 �

Openness and 
HDVH�RI�8VH 4 2 5 5 � 4 1 2 2 5 5 2

Interoperability 
ZLWK�RWKHU�
planning tools

5 � 5 � 5 5 5 1�$ 5 5 5 5

Cost and level 
of training 
required

� � � 5 4 4 2 1 1 5 � 2
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3.2 RELEVANCE TO STAKEHOLDERS

This section considers the overall usefulness of each methodology�IRU�GHWHUPLQLQJ�WKH�SRWHQWLDO�IRU�D�PLQL�JULG��
7KLV�VHFWLRQ�ORRNV�DW�ZKHWKHU�D�PHWKRGRORJ\�FRQVLGHUV�DOO�UHOHYDQW�UHVRXUFHV�RU�LQSXW�IDFWRUV��ZKHWKHU�LWV�PHFKDQLFV�
DQG�RU�DVVXPSWLRQV�DUH�DSSOLFDEOH�LQ�SUDFWLFH��DQG�ZKHWKHU�LWV�RXWSXWV�SURYLGH�LQIRUPDWLRQ�DW�WKH�UHTXLUHG�VFDOH��7KH�
TXDOLW\�RI�WKHVH�LQSXWV�DQG�RXWSXWV�DUH�DOVR�FRQVLGHUHG��

7KH�DQDO\VLV�IRXQG�WKDW�ZKLOH�WKH�PHWKRGRORJLHV�GLIIHU�ZLGHO\�LQ�WKHLU�DSSURDFK��WKH\�DOO�SURYLGH�DFWLRQDEOH�LQIRUPDWLRQ�
WKDW�FDQ�EH�XVHIXO�WR�SROLF\PDNHUV�DQG�LQYHVWRUV��7KH�,QWL*,6�WRRO��IRU�H[DPSOH��SURYLGHV�LQGLFDWLRQV�RI�PLQL�JULG�SRWHQWLDO�
WKURXJK�WKH�OHYHOLVHG�FRVW�RI�HQHUJ\�XQGHU�GLIIHUHQW�RSWLRQV��2WKHU�PHWKRGRORJLHV��VXFK�DV�1HWZRUN�3ODQQHU��XVH�WKH�
FRVW�RI�HQHUJ\�WR�VXJJHVW�DQ�HOHFWUL¿FDWLRQ�LQIUDVWUXFWXUH��/DFN�RI�GDWD�ZDV�WKH�OLPLWLQJ�IDFWRU�IRU�PDQ\�PHWKRGRORJLHV�
H[DPLQHG��ZLWK�0HWKRGRORJ\�.�±�D�*,6�UXUDO�HOHFWULFLW\�SODQQLQJ�WRRO�IRU�8JDQGD�±�RQO\�DEOH�WR�SURYLGH�D�UHFRPPHQGDWLRQ�
EDVHG�RQ�GHPDQG��7KLV�LV�D�VHYHUH�OLPLWDWLRQ�RQ�LWV�UHOHYDQFH�IRU�D�GHYHORSHU�ORRNLQJ�WR�HVWLPDWH�RYHUDOO�SRWHQWLDO��DQG�
LW�ZRXOG�QHHG�WR�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�RWKHU�PHWKRGRORJLHV�DQG�WRROV���

Table 4: Relevance to stakeholders 

Method Relevance to Stakeholders Score (1-5)
A This is a high-level methodology that gives a clear, if only indicative, least-cost 

VROXWLRQ�IRU�HQHUJ\�DFURVV�$IULFD��7KLV�LV�YHU\�XVHIXO�DV�D�¿UVW�DSSURDFK�WR�LGHQWLI\LQJ�
WKH�UHJLRQ�LQ�$IULFD�EHVW�VXLWHG�IRU�D�VSHFL¿F�GHYHORSPHQW��EXW�WKH�ODFN�RI�FRXQWU\�OHYHO�
GDWD�DQG�UHVROXWLRQ�OLPLWV�WKH�LPSDFW�RI�DQ\�FRQFOXVLRQV�GUDZQ�

2

B )RU�WKH�UHJLRQ�LQ�ZKLFK�WKLV�PHWKRGRORJ\�ZDV�DSSOLHG�±�/RUFD��6SDLQ�±�D�FOHDU�
SUHVFULSWLRQ�IRU�WKH�OHDVW�FRVW�HOHFWUL¿FDWLRQ�V\VWHP�ZDV�LGHQWL¿HG��7KH�VFRSH�RI�WKH�
PHWKRGRORJ\�LV�YHU\�QDUURZ��+RZHYHU��GXH�WR�WKH�VPDOO�DUHD�DVVHVVHG��WKH�VROXWLRQ�
DOORZHG�IRU�XVHIXO�VWDNHKROGHU�GHFLVLRQ�PDNLQJ��

4

C 7KLV�PHWKRGRORJ\�JLYHV�D�FOHDU�LQGLFDWLRQ�RI�WKH�UHJLRQV�ZLWKLQ�D�FRXQWU\�WKDW�DUH�EHVW�
VXLWHG�WR�GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV��ZLWK�JULG�LQIUDVWUXFWXUH�DQG�FRORXU�FRGHG�
SL[HOV�RQ�D�VHWWOHPHQW�VFDOH��$�GHYHORSHU�FRXOG�HDVLO\�SURYLGH�D�YHU\�VSHFL¿F�WDUJHW�
UHJLRQ�LQ�ZKLFK�WR�SHUIRUP�D�PRUH�GHWDLOHG�GHPDQG�DQDO\VLV�DQG�V\VWHP�GHVLJQ�

5

D 7KLV�PHWKRGRORJ\�XVHV�1HWZRUN�3ODQQHU��ZKLFK�GHYHORSV�D�IXOO�VROXWLRQ�IRU�WKH�
HOHFWUL¿FDWLRQ�RI�D�WDUJHW�UHJLRQ��JLYLQJ�WRWDO�HOHFWUL¿FDWLRQ�FRVWV�DQG�FRVWV�IRU�HDFK�
FRPPXQLW\�RU�UHJLRQ��7KH�PHWKRGRORJ\�DOVR�FRQVLGHUV�GHPDQG�IURP�KRXVHV�DQG�
VHUYLFHV��DV�ZHOO�DV�SURMHFWHG�JURZWK�UDWHV��7KH�NH\�OLPLWDWLRQ�IRU�GHYHORSHUV�LV�
LWV�GHSHQGHQFH�RQ�UHPRWH�GDWD�VHWV��ZKLFK�DOORZV�IRU�DSSOLFDWLRQ�DFURVV�$IULFD��
+RZHYHU��VLQFH�RQO\�VRODU�GDWD�DUH�DYDLODEOH��WKDW�PHDQV�WKDW�RQO\�WKH�VRODU�UHVRXUFH�
can be considered, and then only for a stand-alone (household or small facility) 
V\VWHP��0LQL�JULGV�DUH�DVVXPHG�WR�XVH�GLHVHO�JHQHUDWLRQ�

4

E Due to the lack of available data, this methodology does not give levelised cost of 
HQHUJ\�HVWLPDWHV�IRU�VSHFL¿F�ORFDWLRQV��EXW�ORRNV�DW�WKH�UHODWLYH�FRPSHWLWLYHQHVV�
RI�VRODU��ZLQG�DQG�GLHVHO�VROXWLRQV�DJDLQVW�JULG�H[WHQVLRQ�IRU�9LHWQDP��7KHUHIRUH��
it is useful to developers only as a base for building a more detailed opportunity 
DVVHVVPHQW�PHWKRGRORJ\�

2
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Method Relevance to Stakeholders Score (1-5)

F 7KLV�PHWKRGRORJ\�LV�DSSOLFDEOH�RQO\�WR�WKH�(&2:$6�UHJLRQ��7KH�(&5(((�PDQGDWH�
KDV�UHVXOWHG�LQ�VLJQL¿FDQW�GDWD�FROOHFWLRQ�DQG�RWKHU�DFWLYLWLHV�LQ�WKH�UHJLRQ��DQG�WKHVH�
have informed the development of the methodology so that it meets the needs of 
GHYHORSHUV�DQG�VWDNHKROGHUV��7KH�LQWHJUDWLRQ�RI�,QWL*,6�ZLWK�WKH�(&2:5(;�SODWIRUP�
ZLOO�FUHDWH�D�SRZHUIXO�RSSRUWXQLW\�DVVHVVPHQW�WRRO�

4

G 7DQ]DQLD¶V�1DWLRQDO�(OHFWUL¿FDWLRQ�3URVSHFWXV�SURYLGHV�D�FOHDU�SODQ�IRU�VWDNHKROGHUV�
DQG�GHYHORSHUV�DERXW�ZKLFK�UHJLRQV�WR�HOHFWULI\�DQG�E\�ZKLFK�PHWKRG��7KH�
VHWWOHPHQWV�WR�EH�HOHFWUL¿HG�E\�PLQL�JULGV�DQG�WKRVH�WKDW�ZLOO�ODWHU�EH�FRQQHFWHG�WR�
the national grid are both 

5

H &DPERGLD¶V�0DVWHU�3ODQ�IRU�5XUDO�(OHFWUL¿FDWLRQ�LV�XVHIXO�EHFDXVH�LW�RXWOLQHV�WKH�
role of all stakeholders, including private investors, in the development of green 
PLQL�JULGV��

5

I 7KLV�PHWKRGRORJ\�FROODWHV�LQIRUPDWLRQ�RQ�FXUUHQW�DQG�SODQQHG�SURMHFWV��OHYHOV�
of investment, and the policy environment from multiple country-level sources to 
SURYLGH�DQ�RYHUYLHZ�RI�WKH�HOHFWUL¿FDWLRQ�QHHGV�LQ�WKH�FRXQWU\��+RZHYHU��WKHUH�DUH�
no indicators on a sub-country level on resource potentials, population distributions 
RU�RWKHU�NH\�IDFWRUV�

2

J This methodology can help developers prioritise countries for mini-grid 
GHYHORSPHQW��+RZHYHU��D�IXOO�GHFLVLRQ�ZRXOG�UHTXLUH�PXFK�PRUH�GHWDLOHG�
LQYHVWLJDWLRQ�RI�WKH�WHFKQLFDO��GHPRJUDSKLF��LQIUDVWUXFWXUDO�DQG�SROLF\�IDFWRUV�

1

K 7KLV�PHWKRGRORJ\�SULRULWLVHV�WKH�HOHFWUL¿FDWLRQ�RI�VXE�UHJLRQV�EDVHG�RQ�GHPDQG��
ZKLFK�LV�UHOHYDQW�IRU�ERWK�QDWLRQDO�SODQQHUV�DQG�SULYDWH�PLQL�JULG�GHYHORSHUV�
VHHNLQJ�WR�UHGXFH�WKH�FRPPHUFLDO�ULVN�RI�GHYHORSPHQW��+RZHYHU��WKH�ODFN�RI�
FRQVLGHUDWLRQ�RI�DQ\�RWKHU�NH\�IDFWRUV�OLPLWV�LWV�XVHIXOQHVV�

2

L 7KLV�PHWKRGRORJ\�SULRULWLVHV�JULG�H[WHQVLRQ�DQG�GRHV�QRW�FRQVLGHU�UHQHZDEOH�
SRWHQWLDO��+RZHYHU��LW�GRHV�VSHFLI\�ZLWKLQ�WKH�PRGHOOHG�UHJLRQ�ZKLFK�VHWWOHPHQWV�FDQ�
EH�HOHFWUL¿HG�WKURXJK�PLQL�JULGV�DQG�ZKLFK�RQHV�QHHG�VWDQG�DORQH�V\VWHPV�

�

3.3 RELEVANCE AND QUALITY OF OUTPUTS 

7KLV�VHFWLRQ�FRQFHUQV�WKH�UHOHYDQFH�DQG�TXDOLW\�RI�RXWSXWV�SURYLGHG�E\�HDFK�PHWKRGRORJ\��IRU�H[DPSOH��ZKHWKHU�WKH�
ORZHVW�FRVW�RI�DQ�HQHUJ\�WHFKQRORJ\�RSWLRQ�LV�VKRZQ�IRU�HDFK�DUHD��RU�MXVW�DQ�LQGLFDWLRQ�RI�WKH�OHYHO�RI�EHQH¿W�WKDW�ZRXOG�
EH�JDLQHG���$OVR�RI�FRQVLGHUDWLRQ�LV�UHVROXWLRQ�RU�GHWDLO�RI�UHVXOWV��IRU�H[DPSOH��ZKHWKHU�WKH�RSSRUWXQLW\�OHYHO�LV�JLYHQ�RQ�
D�FRXQWU\��UHJLRQDO�RU�VXE�UHJLRQDO�OHYHO��

&ODULW\�RI�RXWSXW�ZDV�D�NH\�GLIIHUHQFH�DPRQJ�WKH�DVVHVVHG�PHWKRGRORJLHV��0HWKRGRORJLHV�OLNH�RQH�GHYHORSHG�E\�WKH�
.7+�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��0HWKRGRORJ\�&��DFKLHYHG�FODULW\�WKURXJK�WKH�VSDWLDO�PDSSLQJ�RI�WKH�ORZHVW�OHYHOLVHG�
FRVW�RI�HDFK�HQHUJ\�RSWLRQ�IRU�WKH�WDUJHW�UHJLRQ��7KH�XVH�RI�*,6�VRIWZDUH�DQG�GDWDEDVHV�LV�QRZ�FRPPRQ��DQG�DOORZV�IRU�
FOHDU�YLVXDO�UHSUHVHQWDWLRQ�RI�WKH�RXWSXWV�DQG�HDV\�GUDZLQJ�RI�FRQFOXVLRQV�
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7KH�ORZHU�VFRULQJ�PHWKRGRORJLHV� ORVW�SRLQWV�PDLQO\�GXH�WR�D� ODFN�RI�DYDLODEOH�GDWD��UHVXOWLQJ� LQ�HLWKHU�D�UHGXFWLRQ� LQ�
VFRSH�� LQFUHDVH�LQ�WKH�QXPEHU�RI�QHFHVVDU\�HVWLPDWLRQV�DQG�WKHRUHWLFDO�PRGHOV��RU�D�ODFN�RI�DSSURSULDWH�JUDQXODULW\��
)RU�H[DPSOH��UHPRWH�GDWD�ZHUH�XWLOLVHG�H[FOXVLYHO\�LQ�PHWKRGRORJLHV�$��,�DQG�-��ZLWK�0HWKRGRORJ\�$�XWLOLVLQJ�WKHRUHWLFDO�
WHFKQLTXHV�WR�HVWLPDWH�UHVRXUFH�SRWHQWLDOV�DQG�PHWKRGRORJLHV�,�DQG�-�SURYLGLQJ�RQO\�FRXQWU\ZLGH�LQGLFDWLRQV�

Table 5: Relevance and quality of outputs assessment

Method Relevance and Quality of Outputs Score (1-5)
A 7KH�RXWSXW�RI�WKLV�PHWKRGRORJ\�ZDV�$IULFD�ZLGH�PDSSLQJ�RI�WKH�UHODWLYH�HFRQRP\�

�FRVWV�DQG�VDYLQJV��RI�PLQL�K\GUR��RII�JULG�39��JULG�H[WHQVLRQ�DQG�GLHVHO�JHQHUDWLRQ��
7KH�FRQFOXVLRQV�ZHUH�KLJK�OHYHO�GXH�WR�WKH�UHVROXWLRQ�RI�LQSXW�GDWD��EXW�GLG�QRW�UHÀHFW�
NH\�IDFWRUV�VXFK�DV�SRSXODWLRQ�GHQVLW\�RU�GHPDQG�

2

B 7KH�RXWSXW�ZDV�D�ORZHVW�FRVW�UHFRPPHQGDWLRQ�IRU�HYHU\�NP2��ZLWK�D�VHQVLWLYLW\�
DQDO\VLV�DSSOLHG�WR�VKRZ�WKH�GHSHQGHQFH�RQ�HYHU\�YDULDEOH��7KH�UHFRPPHQGDWLRQ�
ZDV�FOHDU�ZLWK�UHJDUG�WR�GHPDQG�HVWLPDWLRQ�EXW�QRW�WR�WKH�PHWKRGRORJ\�DSSOLHG��7KLV�
OLPLWHG�WKH�DSSOLFDELOLW\�RI�WKLV�PHWKRGRORJ\�

�

C 7KH�RXWSXW�ZDV�D�FOHDU��FRXQWU\ZLGH�HOHFWUL¿FDWLRQ�VROXWLRQ�WKDW�VKRZV�WKH�OHDVW�
FRVW�RSWLRQV�IRU�VSHFL¿F�DUHDV��$�IUDPHZRUN�PHWKRGRORJ\�LV�JLYHQ�ORFDO�YDULDEOH�
HVWLPDWHV�WR�¿QG�D�VSHFL¿F�VROXWLRQ��LQFOXGLQJ�D�VPDOO�VHQVLWLYLW\�DQDO\VLV�DERXW�WKH�
UXUDO�DQG�XUEDQ�HQHUJ\�FRQVXPSWLRQ�OHYHOV��6ROXWLRQV�ZHUH�JLYHQ�IRU�HDFK�SL[HO�RI�
���NP[���NP��7KH�81�'(6$�RQOLQH�HOHFWUL¿FDWLRQ�WRRO�FDQ�GHOLYHU�WKLV�PHWKRGRORJ\�
IRU�DOO�FRXQWULHV�LQ�$IULFD�

4

D 7KH�RXWSXW�ZDV�D�IXOO�HOHFWUL¿FDWLRQ�LQIUDVWUXFWXUH�WKDW�JDYH�WKH�LQYHVWPHQW�FRVWV�
UHTXLUHG�IRU�GLIIHUHQW�SHQHWUDWLRQ�UDWHV��GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV��DQG�UHJLRQ�
RU�VHWWOHPHQW��7KH�IRFXV�ZDV�RQ�WKH�RYHUDOO�FRVW�RI�VWDQG�DORQH��PLQL�JULG�DQG�JULG�
H[WHQVLRQ�UDWKHU�WKDQ�RQ�WKH�UHODWLYH�RSSRUWXQLW\�RI�GLIIHUHQW�UHQHZDEOH�RSWLRQV��VR�WKH�
FRVW�RI�HQHUJ\�ZDV�QRW�JLYHQ�

�

E 7KH�RXWSXW�ZDV�WKH�UHODWLYH�FRVWV�RI�GLIIHUHQW�WHFKQRORJLHV�IRU�YDU\LQJ�KRXVHKROG�
GHQVLWLHV�DQG�GLVWDQFHV�WR�WKH�JULG��2QO\�HVWLPDWHV�IRU�WKH�SURSRUWLRQ�RI�WKH�SRSXODWLRQ�
EHVW�VHUYHG�E\�HDFK�RSWLRQ�ZHUH�JLYHQ��DV�WKHUH�ZHUH�QR�VHWWOHPHQW�RU�JULG�ORFDWLRQ�
GDWD��7KHUHIRUH��QR�VLWH��VSHFL¿F�UHFRPPHQGDWLRQV�ZHUH�PDGH��

2

F The lack of completion of IntiGIS means the details of the methodology and outputs 
DUH�QRW�FRQ¿UPHG��+RZHYHU��WKH�RXWSXWV�ZLOO�LQFOXGH�D�OHYHOLVHG�FRVW�RI�HQHUJ\�
FDOFXODWLRQ�IRU�DOO�RI�WKH�WHFKQRORJ\�RSWLRQV��DQG�ZLOO�FRYHU�WKH�HQWLUH�(&2:$6�UHJLRQ�
ZLWK�D�JRRG�UHVROXWLRQ��EDVHG�RQ�WKH�UHVROXWLRQ�RI�FXUUHQW�(&2:5(;�LQSXW�GDWD��

4

G 7KH�RXWSXW�ZDV�D�FOHDUO\�LGHQWL¿HG�HOHFWUL¿FDWLRQ�RSWLRQ�IRU�HDFK�VHWWOHPHQW��
LQFOXGLQJ�LPSOHPHQWDWLRQ�WLPHIUDPHV��SHQHWUDWLRQ�UDWHV��DQG�LGHQWL¿HG�K\GUR�
DQG�ELRPDVV�VLWHV��7KH�QXPEHU�RI�VHWWOHPHQWV�LQ�HDFK�UHJLRQ�UHFHLYLQJ�HDFK�
HOHFWUL¿FDWLRQ�RSWLRQ�ZDV�OLVWHG��DQG�WRWDO�LQYHVWPHQW�FRVWV�ZHUH�JLYHQ�IRU�HDFK�
HOHFWUL¿FDWLRQ�RSWLRQ��+RZHYHU��WKH�OHYHOLVHG�FRVW�RI�HQHUJ\�IRU�HDFK�VHWWOHPHQW�ZDV�
QRW�JLYHQ�

4
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Method Relevance and Quality of Outputs Score (1-5)

H 7KH�RXWSXW�ZDV�D�FRPSOHWH�0DVWHU�3ODQ�RQ�5XUDO�(OHFWUL¿FDWLRQ�IRU�&DPERGLD��
ZKLFK�GHWDLOHG�LQ�IXOO�WKH�DVVRFLDWHG�WHFKQLFDO��HFRQRPLF��DQG�SROLF\�DVSHFWV��7KH�
VFRSH�RI�WKH�ZRUN�LQFOXGHG�D�FRQVLGHUDWLRQ�RI�DOO�FRPPXQLWLHV��SURYLGLQJ�D�VWURQJ�
LQIRUPDWLRQ�EDVH�IRU�DQ\�IXWXUH�VWDNHKROGHU�

5

I 7KH�RXWSXW�ZDV�D�FRXQWU\�UDQNLQJ��ZLWK�VXPPDU\�FRXQWU\�SUR¿OHV�WKDW�LQGLFDWHG�WKH�
SROLF\�HQYLURQPHQW�IRU�PLQL�JULGV�

1

J 7KH�RXWSXW�ZDV�D�FRXQWU\�UDQNLQJ�WKDW�JDYH�D�FRXQWU\�OHYHO�LQGLFDWLRQ�IRU�WKH�
VXLWDELOLW\�IRU�PLQL�JULG�GHYHORSPHQW�

1

K 7KH�RXWSXW�ZDV�D�EHQH¿W�SRLQWV�VFRUH�WKDW�JDYH�D�FOHDU�UDQNLQJ�WR�HDFK�VXE�UHJLRQ�
LQ�WKH�FRXQWU\��7KH�JULG�DQG�URDG�LQIUDVWUXFWXUH�ZHUH�PDSSHG��EXW�WKH�RXWSXW�
GHSHQGHG�RQO\�RQ�WKH�SRSXODWLRQ�VL]H�DQG�GHPDQG�FHQWUHV��VR�WKH�UHVXOW�JDYH�QR�
LQGLFDWLRQ�DV�WR�WKH�UHVRXUFHV�DYDLODEOH�QHDU�WKH�GHPDQG�FHQWUHV�

2

L 7KH�RXWSXW�ZDV�D�SURSRVDO�IRU�D�IXOO�HOHFWUL¿FDWLRQ�VWUXFWXUH��ZKLFK�LQFOXGHG�WKH�IXOO�
¿QDQFLDO�FRVWV�RI�JULG�FRQQHFWLRQ�DQG�WKH�SURSRUWLRQ�RI�KRXVHKROGV�FRQQHFWHG�WR�WKH�
JULG��WR�D�PLQL�JULG��RU�ZLWK�D�VWDQG�DORQH�V\VWHP��+RZHYHU��WKHUH�ZDV�QR�WHFKQRORJ\�
DVVHVVPHQW�RI�WKH�FRVW�RI�HQHUJ\�IRU�WKH�SURSRVHG�RII�JULG�VROXWLRQV�

�

3.4 DATA REQUIREMENTS 

7KLV�VHFWLRQ�DVVHVVHV�WKH�LQSXWV�XWLOLVHG�E\�WKH�WZHOYH�PHWKRGRORJLHV�DQG�WKH�TXDOLW\�RI�WKHLU�XQGHUO\LQJ�GDWD�VRXUFHV��
7KH�DVVHVVPHQW�ORRNV�DW�ZKHWKHU�WKH�GDWD�ZHUH�UHPRWHO\�DVVHVVHG�RU�FROOHFWHG�YLD�FRXQWU\�¿HOG�VWXGLHV��WKH�OHYHO�RI�
SDXFLW\��ZKHWKHU�WKH�VRXUFH�ZDV�XS�WR�GDWH��DQG�GDWD�DFFXUDF\��$�KLJK�VFRUH�UHSUHVHQWV�D�PHWKRGRORJ\�WKDW�XVHG�D�IXOO�
UDQJH�RI�XS�WR�GDWH��DFFXUDWH�DQG�UHOHYDQW�VRXUFHV�

$�FKHFNOLVW�VXPPDU\�RI�WKH�LQSXW�SDUDPHWHUV�XVHG�WR�DVVHVV�WKH�PHWKRGRORJLHV�LV�VKRZQ�LQ�¿JXUHV���D�DQG���E��7KH�
¿JXUHV� LQGLFDWH� WKH�ZLGH�YDULHW\�RI� LQSXWV�FRQVLGHUHG��$V�GDWD�ZHUH�VFDUFH��RXW�RI�GDWH��RU�XQDYDLODEOH� IRU� VRPH�RI�
WKHVH�LQSXWV��PRVW�RI�WKH�PHWKRGRORJLHV�ZHUH�GHVLJQHG��WR�VRPH�H[WHQW��DURXQG�WKH�DYDLODELOLW\�RI�XS�WR�GDWH�LQSXWV��
)RU�H[DPSOH��0HWKRGRORJ\�%��D�*,6�EDVHG�HOHFWUL¿FDWLRQ�WRRO�LQ�/RUFD��6SDLQ��XVHG�HQWLUHO\�6SDLQ�VSHFL¿F�VRXUFHV��7KH�
VRXUFH�IRU�ZLQG�VSHHG�ZDV�IRFXVHG�RQO\�RQ�WKH�0XUFLD�UHJLRQ��RI�ZKLFK�/RUFD�LV�D�PXQLFLSDOLW\�

:LWKLQ�$IULFD��WKH�OLPLWLQJ�IDFWRU�RI�GDWD�DYDLODELOLW\�KDV�OHG�WR�YDULRXV�FRPSHQVDWRU\�DSSURDFKHV��H[SODLQHG�VHSDUDWHO\�
EHORZ��6RXUFHV�WKDW�FDQ�EH�XWLOLVHG�WHQG�WR�EH�DW�OHDVW�����\HDUV�ROG��RIWHQ�PRUH�WKDQ���\HDUV�ROG��LQFOXGLQJ�LQWHUQDWLRQDO�
UHSRUWV�VXFK�DV�WKH�+XPDQ�'HYHORSPHQW�5HSRUW��ZKLFK�DUH�QRW�QHFHVVDULO\�XSGDWHG�DQQXDOO\��5HVRXUFH�SRWHQWLDOV�ZHUH�
DVVHVVHG�SULPDULO\�WKURXJK�VDWHOOLWH�GDWD�IRU�VRODU�DQG�ZLQG��ZLWK�ELRPDVV�DQG�VPDOO�K\GUR�DVVHVVHG�WKURXJK�VLWHV�SUH�
LGHQWL¿HG�E\�SUHYLRXV�SURMHFWV�RU�E\�WKH�JRYHUQPHQW��$Q�H[FHSWLRQ�ZDV�0HWKRGRORJ\�$��ZKLFK�XVHG�HOHYDWLRQ�GDWDVHWV�
DQG�VHOHFW�JDXJH�VWDWLRQV�DFURVV�$IULFD�WR�HVWLPDWH�WKH�DQQXDO�ÀRZ�UDWHV�RI�ULYHUV�

2QO\�WZR�RI�WKH�PHWKRGRORJLHV�H[DPLQHG��*�DQG�+��UHOLHG�RQ�RZQ�¿HOGZRUN�DQG�GDWD�FROOHFWLRQ�DV�SDUW�RI�WKH�PHWKRGRORJ\��
DQG� WKHVH� WZR�PHWKRGRORJLHV�DOVR�XWLOLVHG�JRYHUQPHQW� VRXUFHV�DQG�VWDWLVWLFV�PRUH� WKDQ�RWKHU�PHWKRGRORJLHV��7KLV�
VXJJHVWV� D� ODFN� RI� HDV\� DFFHVV� WR� VXFK� VRXUFHV� �RU�PRUH� LQWHUHVW� LQ� GDWD��� SHUKDSV� UHTXLULQJ� HVWDEOLVKHG�ZRUNLQJ�
UHODWLRQVKLSV�RU�SURWUDFWHG�FRPPXQLFDWLRQV�ZLWK�WKRVH�SRVVHVVLQJ�WKH�GDWD��L�H��JRYHUQPHQW���
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Figure 14.a: Summary checklist of methodology input parameters 
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Af
ric

a

A B C D E F G H I J K L Methodology

Africa Lorca 
(Spain)

Nigeria, 
Ethiopia Ghana Vietnam ECOWAS 

region Tanzania Cambodia Global Global Uganda South 
Africa Coverage

Supply 
-Led

Supply 
-Led

Supply 
-Led

Supply 
-Led

Supply 
-Led

Supply 
-Led

Demand 
-Led

Demand 
-Led

Weighted 
Ranking

Weighted 
Ranking

Demand 
-Led Grid 
Extension

Demand 
-Led Grid 
Extension

Methodology Type

Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes '/^ͬ^ƉĂƟĂů�DĂƉƉŝŶŐ
Input Parameters Used

Renewable

Yes Yes Yes Yes Yes Yes Yes ^ŽůĂƌ�/ƌƌĂĚŝĂƟŽŶ

P
V

Yes Yes �ǆŝƐƟŶŐ�^ŽůĂƌ�&ĂƌŵƐ

Yes
(Coming 
Soon) Yes River Annual Flowrate

H
y

d
r
o

Yes Yes Yes Yes Yes �ǆŝƐƟŶŐ�DŝŶŝͲ,ǇĚƌŽ�^ŝƚĞƐ
Yes Yes Yes WŽƚĞŶƟĂů�DŝŶŝͲ,ǇĚƌŽ�^ŝƚĞƐ

Yes Yes Yes Yes Yes Average Wind Speed

W
in

d

Yes Yes Yes �ǆŝƐƟŶŐ�tŝŶĚ�^ŝƚĞƐ

Yes Yes Yes �ǆŝƐƟŶŐ��ŝŽŵĂƐƐ�^ŝƚĞƐ

B
io

m
a

s
s

Yes �ŐƌŝĐƵůƚƵƌĞ�/ŶĚƵƐƚƌǇ�>ŽĐĂƟŽŶƐ

Yes Yes Yes Yes WŽƚĞŶƟĂů��ŝŽŵĂƐ�^ŝƚĞƐ
Network and Energy

Yes Yes Yes Yes Yes Yes Yes Yes Yes �ǆŝƐƟŶŐ�'ƌŝĚ�EĞƚǁŽƌŬ

N
e

t
w

o
r
k

Yes Yes Yes Yes Planned Grid Network
Yes Yes Yes Yes Grid Extension Cost

Yes Yes Yes Grid Network Charges
Yes Grid Performance

Yes
'ĞŶĞƌĂƚŽƌ�>ŝĐĞŶĐĞ�/ŶĨŽƌŵĂƟŽŶ�;^ĞƌǀŝĐĞ�
areas, licensee performance)

Yes Yes Yes Yes Yes Yes EĂƟŽŶĂů��ŝĞƐĞů�WƌŝĐĞƐ

D
ie

s
e

lYes Accessibility / Travel Time
Yes Yes dƌĂŶƐƉŽƌƚĂƟŽŶ��ŽƐƚƐ

Yes Yes Planned Large Industry Demand
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Figure 14.b: Summary checklist of methodology input parameters

M
et

ho
do

lo
gy

 A
: G

IS
-b

as
ed

 c
os

t 
co

m
pa

ris
on

 o
f s

ol
ar

 P
V,

 m
in

i-h
yd

ro
, d

ie
se

l 
an

d 
gr

id
 e

xt
en

sio
n 

fo
r A

fr
ic

a
M

et
ho

do
lo

gy
 B

:  
GI

S-
ba

se
d 

co
m

pa
ris

on
 

ŽĨ
�ƐŽ

ůĂ
ƌ͕�
ǁ
ŝŶ
Ě͕
�Ě
Žŵ

ĞƐ
ƟĐ

�Ă
ŶĚ

�Đ
ĞŶ

ƚƌ
Ăů
ŝƐĞ

Ě�
di

es
el

 a
nd

 g
rid

 e
xt

en
sio

n 
in

 th
e 

m
un

ic
ip

al
ity

 o
f L

or
ca

M
et

ho
do

lo
gy

 C
: G

IS
-b

as
ed

 lo
w

es
t c

os
t 

as
se

ss
m

en
t o

f s
ol

ar
, w

in
d,

 m
in

i-h
yd

ro
, 

bi
og

as
 a

nd
 d

ie
se

l t
ec

hn
ol

og
ie

s a
ga

in
st

 g
rid

 
ex

te
ns

io
n

M
et

ho
do

lo
gy

 D
: G

IS
-b

as
ed

 p
la

nn
in

g 
to

ol
 

us
in

g 
th

e 
N

et
w

or
k 

Pl
an

ne
r T

oo
l

M
et

ho
do

lo
gy

 E
: G

IS
-b

as
ed

 c
om

pa
ris

on
 o

f 
so

la
r, 

w
in

d 
an

d 
gr

id
 e

xt
en

sio
n 

fo
r V

ie
tn

am

M
et

ho
do

lo
gy

 F
: E

CO
W

RE
X 

M
ap

pi
ng

 To
ol

 
ĂŶ

Ě�
/Ŷ
Ɵ'

/^
�W
ůĂ
ŶŶ

ŝŶ
Ő�
dŽ
Žů

M
et

ho
do

lo
gy

 G
: G

IS
-b

as
ed

 in
te

gr
at

ed
 ru

ra
l 

Ğů
ĞĐ
ƚƌ
ŝĮ
ĐĂ
ƟŽ

Ŷ�
Ɖů
ĂŶ

Ŷŝ
ŶŐ

�Đ
ŽŶ

ƐŝĚ
Ğƌ
ŝŶ
Ő�
Őƌ
ŝĚ
�

ex
te

ns
io

n,
 sm

al
l h

yd
ro

 a
nd

 b
io

m
as

s

M
et

ho
do

lo
gy

 H
: T

he
 M

as
te

r P
la

n 
St

ud
y 

on
 

ZƵ
ƌĂ
ů��
ůĞ
Đƚ
ƌŝĮ

ĐĂ
ƟŽ

Ŷ�
ďǇ
�Z
ĞŶ

Ğǁ
Ăď

ůĞ
��
ŶĞ

ƌŐ
Ǉ�

in
 th

e 
Ki

ng
do

m
 o

f C
am

bo
di

a

M
et

ho
do

lo
gy

 I:
 C

lim
at

eS
co

pe
 In

de
x

M
et

ho
do

lo
gy

 J:
 G

lo
ba

l C
ou

nt
ry

 R
an

ki
ng

 
�Ă

ƐĞ
Ě�
ŽŶ

�^
Ƶŝ
ƚĂ
ďŝ
ůŝƚ
Ǉ�
ĨŽ
ƌ�Z

Ƶƌ
Ăů
��
ůĞ
Đƚ
ƌŝĮ

ĐĂ
ƟŽ

Ŷ

M
et

ho
do

lo
gy

 K
: G

IS
-b

as
ed

, D
em

an
d-

Le
d 

Ru
ra

l E
le

ct
ric

ity
 P

la
nn

in
g 

To
ol

 fo
r U

ga
nd

a

D
Ğƚ
ŚŽ

ĚŽ
ůŽ
ŐǇ
�>
͗��
'/
^Ͳ
ďĂ

ƐĞ
Ě�
�ů
ĞĐ
ƚƌ
ŝĮ
ĐĂ
ƟŽ

Ŷ�
Pl

an
ni

ng
 D

ec
isi

on
 S

up
po

rt
 To

ol
 fo

r S
ou

th
 

Af
ric

a

A B C D E F G H I J K L Methodology

Africa Lorca 
(Spain)

Nigeria, 
Ethiopia Ghana Vietnam ECOWAS 

region Tanzania Cambodia Global Global Uganda South 
Africa Coverage

Supply 
-Led

Supply 
-Led

Supply 
-Led

Supply 
-Led

Supply 
-Led

Supply 
-Led

Demand 
-Led

Demand 
-Led

Weighted 
Ranking

Weighted 
Ranking

Demand 
-Led Grid 
Extension

Demand 
-Led Grid 
Extension

Methodology Type

Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes '/^ͬ^ƉĂƟĂů�DĂƉƉŝŶŐ
Input Parameters Used

Demographic

Yes Yes Yes Yes Yes Yes WŽƉƵůĂƟŽŶ�^ŝǌĞ

WŽ
ƉƵ

ůĂ
ƟŽ

Ŷ

Yes Yes Yes Yes Yes WŽƉƵůĂƟŽŶ��ĞŶƐŝƚǇ
Yes WŽƉƵůĂƟŽŶ�'ƌŽǁƚŚ�ZĂƚĞ
Yes Yes Yes ^ĞƩůĞŵĞŶƚ�>ŽĐĂƟŽŶƐ

Yes Yes Yes Yes
�ůĞĐƚƌŝĮĐĂƟŽŶ�>ĞǀĞů�;EĂƟŽŶĂů͕�ZĞŐŝŽŶĂů�Žƌ�
^ĞƩůĞŵĞŶƚͿ

Yes Yes Yes Yes Yes Yes Yes hƐĞƌ��ĞŵĂŶĚ�>ĞǀĞů;ƐͿ�ͬ�>ŽĂĚ�WƌŽĮůĞ
Yes Yes Household Income

Yes Yes Electrictricity Demand Growth
Yes Land Use / Land Cover

Yes Cook Stove Use Level
Yes Yes Yes Yes ^ĞƌǀŝĐĞ�>ŽĐĂƟŽŶƐͬ�ĞŵĂŶĚ

S
e

r
v

ic
e

Yes Yes Yes Yes
Other Infrastructure

WŽůŝĐǇͬWŽůŝƟĐĂů
Yes ZƵƌĂů��ůĞĐƚƌŝĮĐĂƟŽŶͬDŝŶŝͲ'ƌŝĚ�WŽůŝĐŝĞƐ

P
o

li
c
yYes Yes WŽůŝƟĐĂů�ZŝƐŬ�ͬ�^ƚĂďŝůŝƚǇ

Yes Distributed Energy Regulatory Framework
Yes Policy / Trade Barriers

Yes �ŽƌƌƵƉƟŽŶ
Financial / Economic

Yes Yes Interest / Discount Rate

F
in

a
n

c
ia

l 
/
 E

c
o

n
o

m
ic

Yes Yes /ŶŇĂƟŽŶ
Yes Yes Economic Growth Rate

Yes
Clean Energy Investment and Investment 
Growth Rate

Yes
Loans, Grants and Grant Program 
�ŽŵŝƩŵĞŶƚƐ

Yes 'ƌĞĞŶ�&ŝŶĂŶĐĞ�ĂŶĚ�DŝĐƌŽĮŶĂŶĐĞ�/ŶƐƟƚƵƟŽŶƐ
Yes Sector Value Chains
Yes CDM
Yes ','��ŵŝƐƐŝŽŶƐ�ĂŶĚ�ZĞƉŽƌƟŶŐ

Yes Ease of Doing Business
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Table 6: Data requirements assessment

Method 'DWD�5HTXLUHPHQWV Score (1-5)

A 3HUIRUPDQFH�DQG�FRVW�DVVXPSWLRQV�XVHG�¿[HG�YDOXHV�DFURVV�$IULFD��ZLWK�RQO\�GLHVHO�
SULFHV�EHLQJ�FRXQWU\�VSHFL¿F��3RSXODWLRQ�IDFWRUV�ZHUH�QRW�FRQVLGHUHG�LQ�WKH�FRVW�RI�
HQHUJ\�FDOFXODWLRQV��EXW�ZHUH�XVHG�WR�JLYH�WKH�¿QDO�SURSRUWLRQ�RI�WKH�FRQWLQHQW�EHVW�
VHUYHG�E\�HDFK�RSWLRQ�
'DWD�ZHUH�VRXUFHG�IURP������WR�������ZLWK�RQO\�UHPRWH�GDWD�XVHG��0LQL�K\GUR�ZDV�
assessed at a high level (macro) using a satellite global elevation map and data from 
VHOHFW�JDXJH�VWDWLRQV�DFURVV�$IULFD��7KH�JULG�DQG�URDG�LQIUDVWUXFWXUH�GDWD�ZHUH�IURP�
�����

2

B 'DWD�ZHUH�FROOHFWHG�XQGHU�VSHFL¿F�SURMHFWV��VXFK�DV�WKH�,1'(/�SURMHFW�5((�$WODV�
RQ�HOHFWULFLW\�GHPDQG�LQ�6SDLQ��DQG�WKURXJK�UHVHDUFK�VXFK�DV�5DPÕUH]�HW�DO���������
RQ�UHQHZDEOH�HQHUJ\�UHVRXUFHV�LQ�WKH�0XUFLD�5HJLRQ��7KH�GDWD�ZHUH�IURP���������
*LYHQ�WKH�IUHH�FKRLFH�RI�D�WHVW�UHJLRQ��KRZHYHU��LW�LV�UHDVRQDEOH�WR�DVVXPH�WKDW�WKH�
DYDLODELOLW\�RI�HYHQ�RXW�RI�GDWH�GDWD�ZDV�D�JXLGLQJ�IDFWRU�LQ�WKLV�FKRLFH��DQG�WKDW�WKH�
DYDLODELOLW\�RI�GDWD�LQ�D�UDQGRPO\�FKRVHQ�UHJLRQ�ZRXOG�KDYH�EHHQ�PXFK�ZRUVH��

4

C 5HFHQWO\�LGHQWL¿HG�PLQL�K\GUR�VLWHV�ZHUH�LQFOXGHG��DQG�VRODU�DQG�ZLQG�GDWD�ZHUH�
VDWHOOLWH�EDVHG�DQG�UHFHQW��,QIUDVWUXFWXUH�DQG�JULG�QHWZRUN�GDWD�ZHUH�WKH�VDPH�GDWD�
IURP������XVHG�LQ�0HWKRGRORJ\�$��3RSXODWLRQ�GDWD�ZHUH�WDNHQ�IURP�D������(8�
LQLWLDWLYH�
,W�LV�XQNQRZQ�ZKHWKHU�XSGDWHG�VRXUFHV�ZHUH�XVHG�LQ�WKH�81�'(6$�WRRO�UHOHDVHG�LQ�
0DUFK������

�

D Most data sources, including grid infrastructure, demographic data, interest and 
JURZWK�UDWHV��ZHUH�IURP�ORFDO�VRXUFHV�VXFK�DV�WKH�%DQN�RI�*KDQD�DQG�WKH�0LQLVWU\�RI�
(QHUJ\��7KHVH�GDWD��IURP������DQG�������ZHUH�UHFHQW�DV�RI�SXEOLFDWLRQ�LQ�������DQG�
ZRXOG�EH�UHODWLYHO\�HDV\�WR�XSGDWH�
7KH�VRODU�LUUDGLDWLRQ�GDWD�ZHUH�WDNHQ�IURP�WKH�6:(5$�1DWLRQDO�5HQHZDEOH�(QHUJ\�
5HSRUW�IRU�*KDQD�IURP�������2QO\�WKH�ODFN�RI�RWKHU�FRQVLGHUHG�GDWD�VRXUFHV�OLPLWHG�
WKH�VFRUH�RI�WKLV�PHWKRGRORJ\�

4

E 7KH�UHQHZDEOH�HQHUJ\�UHVRXUFH��HFRQRPLF�DQG�WHFKQLFDO�HVWLPDWHV�ZHUH�����\HDUV�
ROG�DW�WKH�SRLQW�RI�SXEOLFDWLRQ��DQG�XWLOLVLQJ�VDWHOOLWH�GDWD��D�ZLQG�PRGHOOLQJ�SURMHFW��
DQG�RWKHU�SXEOLFDWLRQV�VSHFL¿F�WR�9LHWQDP��5HSRUWV�E\�WKH�9LHWQDPHVH�,QVWLWXWH�
of Energy in 2000, 2005 and 2006 provided detailed estimates for demographic, 
QHWZRUN�DQG�HFRQRPLF�IDFWRUV��7KHVH�FRXQWU\�OHYHO�VRXUFHV�ZHUH�UHODWLYHO\�XS�WR�
date at the time, and provided a suitable level of resolution and accuracy for this 
PHWKRGRORJ\��7KH�ZLQG�GDWD�ZHUH�H[WUDSRODWHG�WR���P�KHLJKW�E\�D�WKHRUHWLFDOO\�
GHULYHG�HTXDWLRQ��DQG�WKH�VRODU�UHVROXWLRQ�ZDV�YHU\�ORZ�

4
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Method 'DWD�5HTXLUHPHQWV Score (1-5)

F ECREEE have an ongoing programme to provide up-to-date information, but it is 
limited to data collected by public and private sources and data from the ministries of 
PHPEHU�VWDWHV��7KH�K\GUR�SRZHU�UHVRXUFH�LV�FXUUHQWO\�EHLQJ�DVVHVVHG��DQG�ZLOO�EH�
DGGHG�WR�WKH�DYDLODEOH�VRODU�DQG�ZLQG�GDWD��ZKLFK�DUH�EDVHG�RQ�H[LVWLQJ�VWXGLHV�WKDW�
FDQQRW�EH�UHJXODUO\�XSGDWHG��%LRPDVV�VLWHV�ZHUH�LGHQWL¿HG��EXW�ELRPDVV�SRWHQWLDO�
ZDV�LQGLFDWHG�RQO\�WKURXJK�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH�
6RPH�GDWD��VXFK�DV�IURP�SRZHU�VWDWLRQV�LQ�PHPEHU�VWDWHV��DUH�EHLQJ�FROOHFWHG�
DQQXDOO\��EXW�WKLV�ZDV�QRW�WKH�FDVH�IRU�PRVW�VRXUFHV��+RZHYHU��WKH�PDQGDWH�RI�
(&5(((�PHDQV�WKH\�DUH�DV�XS�WR�GDWH�DV�SRVVLEOH�

4

G +\GUR�DQG�ELRPDVV�SRWHQWLDO�VLWHV�ZHUH�JDWKHUHG�IURP�SUH�H[LVWLQJ�ZRUN�E\�WKH�
QDWLRQDO�XWLOLW\�7$1(6&2��WKH�0LQLVWHU�IRU�,QGXVWU\��DQG�*/2%&29(5��6WDQG�DORQH�
V\VWHPV�ZHUH�LQGLFDWHG�RQO\��DQG�VRODU�LUUDGLDWLRQ�ZDV�QRW�FRQVLGHUHG��7KH�DJH�RI�
GDWD�ZDV�QRW�FOHDU��EXW�WKH�FRRSHUDWLRQ�RI�7$1(6&2�DQG�YDULRXV�PLQLVWULHV�PHDQV�
WKH�GDWD�ZHUH�PRVW�OLNHO\�XS�WR�GDWH�

4

H 7KLV�EHVW�SUDFWLFH�PHWKRGRORJ\�XWLOLVHG�H[LVWLQJ�VWXGLHV��JURXQG�EDVHG�GDWD�
FROOHFWLRQ��PLQLVWU\�LQIRUPDWLRQ�DQG�SULPDU\�UHVHDUFK��7KH�6HLOD�&RPPXQH�'DWDEDVH��
XVHG�H[WHQVLYHO\�IRU�GHPRJUDSKLF�GDWD��ZDV�WKUHH�\HDUV�ROG�DW�SXEOLFDWLRQ��WKXV�RQH�
RI�WKH�ROGHVW�VRXUFHV�XVHG��6PDOO�K\GUR�DQG�ELRPDVV�ZHUH�FRQVLGHUHG�H[WHQVLYHO\�
XVLQJ�H[LVWLQJ�VWXGLHV�DQG�KLUHG�ORFDOV�WR�FROOHFW�WZR�\HDUV�RI�VLWH�GDWD�DFURVV�PDQ\�
SUH�LGHQWL¿HG�VLWHV�
6DWHOOLWH�GDWD�ZHUH�XVHG�WR�JDWKHU�VRODU�LUUDGLDWLRQ�DQG�PHDQ�ZLQG�VSHHGV��([WHQVLYH�
FRQVLGHUDWLRQ�ZDV�DOVR�JLYHQ�WR�JULG�LQIUDVWUXFWXUH��SHUIRUPDQFH�DQG�FRVWV�WKURXJK�
FROODERUDWLRQ�ZLWK�0LQLVWU\�RI�0LQHV�DQG�(QHUJ\�

5

I 'DWD�IRU�WKH�LQGLFDWRUV�XVHG�LQ�WKH�UDQNLQJ�ZHUH�WDNHQ�IURP�%ORRPEHUJ�1HZ�(QHUJ\�
)LQDQFH��7KHLU�VRXUFHV�DUH�QRW�FOHDUO\�UHIHUHQFHG�DSDUW�IURP�D�IHZ�RQOLQH�JOREDO�
GDWDEDVHV�VXFK�DV�WKH�*OREDO�5HSRUWLQJ�,QLWLDWLYH�DQG�WKH�:RUOG�%DQN¶V�:RUOGZLGH�
*RYHUQDQFH�,QGLFDWRUV�,QGH[�

1�$

J 7KH�GDWD�ZHUH�IURP�JOREDO�GDWDVHWV�DQG�VRXUFHV��WKH�ROGHVW�RI�ZKLFK�ZDV�WKH�81'3�
+XPDQ�'HYHORSPHQW�5HSRUW����������6RPH�RI�WKHVH�JOREDO�GDWDVHWV�DUH�DQQXDOO\�
XSGDWHG��RWKHUV�OHVV�UHJXODUO\�

�

K 7KH�GDWD�ZHUH�REWDLQHG�IURP�WKH�8JDQGD�%XUHDX�RI�6WDWLVWLFV�DQG�WKURXJK�D�
ZRUNVKRS�GLVFXVVLQJ�WKH�DSSOLFDEOH�ZHLJKWLQJ�RI�GLIIHUHQW�GHPDQG�FHQWUHV��%RWK�
VRXUFHV�DSSHDU�WR�EH�IURP�WKH�\HDU�RI�SXEOLFDWLRQ��������2QO\�LQIUDVWUXFWXUH��
SRSXODWLRQ�DQG�GHPDQG�FHQWUHV�ZHUH�FRQVLGHUHG�

�

L The input parameters used in this methodology referenced sources that could not 
EH�IRXQG��VR�LW�FRXOG�QRW�EH�DVVHVVHG�IRU�YDOLGLW\��DJH�RU�UHOHYDQFH��7KH�SXEOLFDWLRQ�
H[DPLQHG�VKRZHG�SURRI�RI�FRQFHSW��DQG�WKHUHIRUH�WKH�PHFKDQLFV�UDWKHU�WKDQ�
VRXUFH�TXDOLW\�LV�SULRULWLVHG��7KH�PHWKRGRORJ\�FRQVLGHUHG�JULG�LQIUDVWUXFWXUH�DQG�
GHPRJUDSKLF�VRXUFHV��ZLWK�D�IRFXV�RQ�GHPDQG�FHQWUHV�VXFK�DV�VFKRROV��FOLQLFV�DQG�
SROLFH�VWDWLRQV�

1RW�NQRZQ
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3.5 HANDLING OF DATA PAUCITY

7KLV�VHFWLRQ�FRQFHUQV� WKH�DSSURDFKHV� WDNHQ� WR�SHUIRUP�D�FRPSOHWH�DQDO\VLV�XVLQJ�SRWHQWLDOO\� LQFRPSOHWH�GDWD�VHWV��
6XFK�DSSURDFKHV�FRXOG� LQFOXGH�H[WUDSRODWLRQ� IURP�ROGHU�GDWDVHWV�� FRQVXOWDWLRQ�ZLWK� ORFDO�H[SHUWV��GUDZLQJ�SDUDOOHOV�
ZLWK�VLPLODU�ZRUN�LQ�RWKHU�FRXQWULHV��RU�WKHRUHWLFDOO\�PRGHOOLQJ�GDWD��$�KLJK�VFRUH�UHÀHFWV�D�PHWKRGRORJ\�LQ�ZKLFK�WKH�
DSSURDFK�DSSOLHG�PHDQW�WKDW�GDWD�SDXFLW\�KDG�OLWWOH�RU�QR�HIIHFW�RQ�WKH�YDOLGLW\�RI�WKH�RXWSXW�

7KH�PRVW�FRPSUHKHQVLYH�PHWKRGRORJLHV���WKH�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�LQ�&DPERGLD�DQG�WKH�1DWLRQDO�(OHFWUL¿FDWLRQ�
3URVSHFWXV�LQ�7DQ]DQLD�±�KDG�WKH�WLPH�DQG�UHVRXUFHV�WR�FRQGXFW�¿HOG�VWXGLHV�DV�ZHOO�DV�HQJDJH�PLQLVWULHV�DQG�RWKHU�
VWDNHKROGHUV�WR�HQVXUH�WKH�FROOHFWLRQ�RI�WKH�PRVW�UHOHYDQW�GDWD�DYDLODEOH�IRU�HDFK�SDUDPHWHU��2WKHU�PHWKRGRORJLHV�KDG�
WR�DGGUHVV�GDWD�SDXFLW\�LVVXHV��DQG�IRXU�SULPDU\�PHWKRGV�ZHUH�VHHQ�

• Design the methodology around the available data sources
• 8VH�ROGHU�GDWD�VRXUFHV�LI�XS�WR�GDWH�GDWD�ZHUH�QRW�DYDLODEOH
• (VWLPDWH�RU�H[WUDSRODWH�GDWD�IURP�VLPLODU�FRXQWULHV�RU�WKHRUHWLFDO�IRUPXODV�
• 6WDNHKROGHU�FRQVXOWDWLRQV�

$�JRRG�H[DPSOH�ZDV�VHHQ�LQ�0HWKRGRORJ\�(��E\�WKH�+DQRL�,QVWLWXWH�RI�(QHUJ\��7KH�ODFN�RI�GDWD�LQ�9LHWQDP�RQ�SRSXODWLRQ�
FHQWUHV�DQG�WKH�JULG�QHWZRUN�ZRXOG�KDYH�EHHQ�D�FULWLFDO� OLPLWDWLRQ�RQ�D�PHWKRGRORJ\�DVVHVVLQJ�WKH� OHYHOLVHG�FRVW�RI�
HQHUJ\�RI�GLIIHUHQW�WHFKQRORJLHV��7KLV�ZDV�GHDOW�ZLWK�HIIHFWLYHO\�E\�WUHDWLQJ�WKH�PLVVLQJ�SDUDPHWHUV�DV�YDULDEOHV��ZLWK�
WKH�OHYHOLVHG�FRVW�RI�HQHUJ\�RI�GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV�VKRZQ�DJDLQVW�D�UDQJH�RI�YDULDEOH�YDOXHV��7KHUHIRUH��WKH�
relative cost of energies of different options could be compared easily in a table for multiple household densities, to still 
DUULYH�DW�D�UHDVRQDEO\�XVHIXO�FRQFOXVLRQ�DV�WR�WKH�PRVW�FRPSHWLWLYH�RSWLRQ�

Table 7: Data paucity assessments

Method Handling of Data Paucity Score (1-5)
A /RFDO�GLHVHO�FRVWV�ZHUH�UHPRWHO\�HVWLPDWHG�XVLQJ�WKH�-5&�$FFHVVLELOLW\�PDS�RI�WKH�

WUDYHO�WLPH�IURP�WKH�QHDUHVW�PDMRU�FLW\��7KH�K\GUR�UHVRXUFH�ZDV�UHPRWHO\�DVVHVVHG�
XVLQJ�HVWLPDWHV�IRU�ULYHU�ÀRZ�UDWH�EDVHG�RQ�D�JOREDO�HOHYDWLRQ�GDWDVHW�DQG�VHOHFW�
JDXJH�VWDWLRQV��3RSXODWLRQ�GDWD�SDXFLW\�ZDV�FLUFXPQDYLJDWHG�E\�XVLQJ�D�¿[HG�GHVLJQ�
RI�VRODU�39�V\VWHP��YDULHG�ZLWK�VRODU�LUUDGLDWLRQ�WR�DFKLHYH�D�¿[HG�SHDN�SRZHU�UDWLQJ�

�

B 7KH�WHVW�UHJLRQ�KDG�D�IXOO�VHW�RI�SUH�H[LVWLQJ�VWXGLHV��VR�SDXFLW\�ZDV�QRW�DQ�LVVXH��
7KH�H[FHSWLRQ�ZDV�WKH�JULG�H[WHQVLRQ�FRVWV��IRU�ZKLFK�D�QRQ�OLQHDU�HTXDWLRQ�ZDV�
FDOFXODWHG�IURP�UHOHYDQW�VWXGLHV�GDWD��7KLV�DSSUR[LPDWLRQ�ZDV�PRUH�DFFXUDWH�WKDQ�
WKH�¿[HG�FRVW�NP�QRUPDOO\�XVHG�

5

C 'LHVHO�FRVWV�ZHUH�UHPRWHO\�HVWLPDWHG�DV�LQ�0HWKRGRORJ\�$��*ULG�H[WHQVLRQ�SODQV�
ZHUH�WDNHQ�WR�EH�HQWLUHO\�WKRVH�SODQQHG�E\�WKH�$IULFDQ�'HYHORSPHQW�%DQN��'HPDQG�
ZDV�UHPRWHO\�DVVHVVHG�XVLQJ�WKH�QDWLRQDO�WDUJHWV�IRU�HQHUJ\�DFFHVV�IRU�UXUDO�DQG�
XUEDQ�DUHDV��DQG�WKHQ�XVHG�DV�D�SDUDPHWHU�LQ�D�VHQVLWLYLW\�DQDO\VLV�

4

D 6RPH�FRQVXOWDWLRQ�ZDV�XVHG�WR�DGGUHVV�GDWD�SDXFLW\��LQFOXGLQJ�VSHFL¿F�FRVW�
HVWLPDWHV�RI�HDFK�WHFKQRORJ\��UHIHUHQFHG�DJDLQVW�PDUNHW�SULFHV��/RFDO�GLHVHO�SULFHV�
DQG�GHPDQG�ZHUH�DJUHHG�RQ�WKURXJK�FRQVXOWDWLRQ�

�
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Method Handling of Data Paucity Score (1-5)

E 7KH�PLVVLQJ�YDULDEOHV�ZHUH�QRW�HVWLPDWHG�EXW�XVHG�DV�SDUDPHWHUV��7KH�RXWSXW�
OHYHOLVHG�FRVW�RI�HQHUJ\�HVWLPDWLRQV�ZHUH�JLYHQ�LQ�WDEOHV��ZLWK�D�YDULHW\�RI�YDOXHV�
DSSOLHG�WR�WKRVH�SDUDPHWHUV��7KLV�ZDV�D�UREXVW�DSSURDFK��EXW�WKH�FULWLFDO�QDWXUH�RI�
the missing population statistics meant only limited the outputs and conclusions 
FRXOG�EH�GUDZQ�

4

F 7KH�(&2:5(;�SODWIRUP�PDSSHG�H[LVWLQJ�GDWDVHWV��ZKLFK�ZLOO�EH�XSGDWHG�LI�ZKHQ�
PRUH�XS�WR�GDWH�LQIRUPDWLRQ�EHFRPHV�DYDLODEOH��$VLGH�IURP�XSGDWHG�GDWD��WKH�
PHWKRGRORJ\�ZLOO�QRW�UHTXLUH�IXUWKHU�FKDQJHV�

�

G 7KH�SDXFLW\�RI�GDWD�SURYLGHG�E\�7$1(6&2�DQG�WKH�7DQ]DQLDQ�PLQLVWULHV�ZDV�
DFNQRZOHGJHG�LQ�WKH�1DWLRQDO�(OHFWUL¿FDWLRQ�3URJUDP�3URVSHFWXV�UHSRUW��,W�ZDV�QRWHG�
WKDW�7$1(6&2�LV�WKH�PDLQ�EXW�QRW�WKH�RQO\�HOHFWULFLW\�VXSSOLHU��DQG�WKDW�WKH�XWLOLWLHV¶�
GDWDVHWV�KDYH�LQDFFXUDFLHV�GXH��IRU�H[DPSOH��WR�PRUH�WKDQ�RQH�KRXVHKROG�EHLQJ�
FRQQHFWHG�WR�D�VLQJOH�PHWHU�

5

H ([WHQVLYH�GDWD�FROOHFWLRQ�DQG�UHVHDUFK�ZHUH�FRQGXFWHG�DV�WKH�EDVHOLQH�IRU�WKH�
GHYHORSPHQW�RI�WKH�5XUDO�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�

1�$

I 7KH�LVVXH�RI�GDWD�SDXFLW\�ZDV�DYRLGHG�E\�XVLQJ�UHPRWH�GDWD�VRXUFHV�IRU�WKH�WDUJHW�
ORFDWLRQV�

5

J 7KH�LVVXH�RI�GDWD�SDXFLW\�ZDV�DYRLGHG�E\�XVLQJ�UHPRWH�GDWD�VRXUFHV�IRU�WKH�WDUJHW�
ORFDWLRQV�

5

K 7KH�VPDOO�QXPEHU�RI�LQSXWV�UHTXLUHG�FDPH�IURP�DYDLODEOH�VRXUFHV��7KH�DGHTXDF\�
of data from those sources is not clear, but the GIS maps in the report appear 
FRPSUHKHQVLYH�

5

L 7KLV�FDQQRW�EH�DVVHVVHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�WKH�OLVWHG�VRXUFHV�� 1RW�.QRZQ

3.6 SOFTWARE REQUIREMENTS

0RVW�RI�WKH�PHWKRGRORJLHV�XWLOLVHG�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV��*,6���ZKLFK�ZHUH�UXQ�RQ�D�FRPSXWHU�RU�ODSWRS��7KLV�
DQDO\VLV� LV�SULPDULO\�FRQFHUQHG�ZLWK�WKH�W\SHV�RI�VRIWZDUH�UHTXLUHPHQWV�� L�H���ZKHWKHU�VSHFL¿F�VRIWZDUH�ZDV�UHTXLUHG�
RU�WKH�WRRO�ZDV�KRVWHG�RQ�DQ�RQOLQH�SODWIRUP��7KH�UHSRUW�GRHV�QRW�FRQVLGHU�WKH�VSHFL¿F�SURFHVVLQJ�FRQVWUDLQWV�RI�WKH�
PHWKRGRORJLHV��DV�PRVW�FRXOG�EH�DSSOLHG�XVLQJ�D�YDULHW\�RI�WRROV��DQG�PRVW�GLG�QRW�VSHFLI\�ZKLFK�*,6�VRIWZDUH�ZDV�XVHG�

)RU�UHIHUHQFH��RQH�RI�WKH�PRVW�FRPPRQO\�XVHG�*,6�VRIWZDUH�SDFNDJHV��$UF*,6��KDV�VRIWZDUH�UHTXLUHPHQWV�WKDW�FDQ�EH�
met by a standard-range computer6:

• &38�6SHHG�±�����*+]
• 3ODWIRUP�±�:LQGRZV���RU�KLJKHU��[���
• 0HPRU\�5$0�±���*%�PLQLPXP
• 'LVN�6SDFH�±�����*%
• *UDSKLFV�$GDSWHU�����0%�5$0�PLQLPXP������0%�5$0�RU�KLJKHU�UHFRPPHQGHG

6 KWWS���ZZZ�HVUL�FRP�VRIWZDUH�DUFJLV�DUFJLV�IRU�GHVNWRS�V\VWHP�UHTXLUHPHQWV
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7KHUHIRUH��WKH�SULPDU\�OLPLWDWLRQV�LQ�WKH�GHOLYHU\�RI�D�*,6�EDVHG�WRRO�ZDV�WKH�WUDLQLQJ�UHTXLUHG�RU��LQ�VRPH�FDVHV��WKH�
FRVW�RI�VRIWZDUH�DQG�OLFHQVLQJ�

)RU�WKLV�FDWHJRU\��D�KLJKHU�VFRUH�GHQRWHV�ORZHU�VRIWZDUH�UHTXLUHPHQWV��ZLWK�D�VFRUH�RI���IRU�QR�UHTXLUHPHQWV�DW�DOO�

Table 8: Software requirements assessment

Method 6RIWZDUH�5HTXLUHPHQWV Score (1-5)
A 8QVSHFL¿HG�*,6�VRIWZDUH�ZDV�XWLOLVHG��7KHUHIRUH��VWDQGDUG�VRIWZDUH�UHTXLUHPHQWV�

DUH�DVVXPHG�
�

B 8QVSHFL¿HG�*,6�VRIWZDUH�ZDV�XWLOLVHG��7KHUHIRUH��VWDQGDUG�VRIWZDUH�UHTXLUHPHQWV�
DUH�DVVXPHG�

�

C 7KH�RULJLQDO�PHWKRGRORJ\�XVHG�DQ�XQVSHFL¿HG�*,6�WRRO��PRVW�OLNHO\�RQH�VXFK�
DV�$UF*,6��7KH�RQOLQH�WRROV�XVLQJ�WKLV�PHWKRGRORJ\�UHTXLUHG�RQO\�DQ�LQWHUQHW�
FRQQHFWLRQ��5HDVRQDEOH�GRZQORDG�VSHHGV�PD\�EH�UHTXLUHG�WR�XVH�IUHHO\�

�

D 7KH�1HWZRUN�3ODQQHU�LV�RQOLQH�DQG�FDQ�EH�UXQ�RQ�D�VWDQGDUG�FRPSXWHU�RU�ODSWRS� 5

E 8QVSHFL¿HG�*,6�VRIWZDUH�ZDV�XWLOLVHG��7KHUHIRUH��VWDQGDUG�VRIWZDUH�UHTXLUHPHQWV�
DVVXPHG�

�

F ,QWL*,6�XVHV�$UF*,6� �

G 7KH�*(26,0�VRIWZDUH�GHYHORSHG�DQG�XVHG�E\�,('�LV�*,6�EDVHG��DQG�KDV�PLQLPDO�
VRIWZDUH�UHTXLUHPHQWV�


4

H 8QVSHFL¿HG�*,6�VRIWZDUH�ZDV�XWLOLVHG��7KHUHIRUH��VWDQGDUG�VRIWZDUH�UHTXLUHPHQWV�
DUH�DVVXPHG�

�

I 1R�VRIWZDUH�UHTXLUHPHQWV� 5

J 1R�VRIWZDUH�UHTXLUHPHQWV� 5

K 8QVSHFL¿HG�*,6�VRIWZDUH�ZDV�XWLOLVHG��7KHUHIRUH��VWDQGDUG�VRIWZDUH�UHTXLUHPHQWV�
DUH�DVVXPHG�

�

L 8QVSHFL¿HG�*,6�VRIWZDUH�ZDV�XWLOLVHG��7KHUHIRUH��VWDQGDUG�VRIWZDUH�UHTXLUHPHQWV�
DUH�DVVXPHG�

�


�KWWS���ZZZ�JHRVLP�IU�XSORDGV�*(26,0�(1�SGI
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3.7 ROBUSTNESS

5REXVWQHVV�UHIHUV�WR�WKH�DELOLW\�RI�D�PHWKRGRORJ\�RU�WRRO�WR�GHDO�ZLWK�HUURUV��$�QRQ�UREXVW�PHWKRGRORJ\�LV�KLJKO\�VHQVLWLYH�
WR�HUURUV��VR� WKH�UHVXOW�ZRXOG�EH�KLJKO\�YDULDEOH�ZKHQ� LQSXWV�DUH�FKDQJHG�RQO\�VOLJKWO\��7KLV� LV�RI�FUXFLDO� LPSRUWDQFH�
IRU� UXUDO� HOHFWUL¿FDWLRQ��ZKHUH� WKH� LQKHUHQW� XQFHUWDLQW\� LQ�PHDVXULQJ� DQG� IRUHFDVWLQJ� GHPDQG�DQG�RWKHU� SRSXODWLRQ�
GHSHQGHQW�IDFWRUV�PHDQV�D�QRQ�UREXVW�PHWKRGRORJ\�ZRXOG�EH�OLNHO\�WR�SUHVHQW�D�QRQ�RSWLPDO�VROXWLRQ�

The key issue concerning robustness is the risk of relying on inaccurate or out-of-date sources for parameters on 
ZKLFK�WKH�RXWSXW�LV�KLJKO\�GHSHQGHQW��9DULRXV�VHQVLWLYLW\�VWXGLHV�H[DPLQHG�DV�SDUW�RI�WKH�PHWKRGRORJLHV�IRXQG�WKDW�WKH�
VHQVLWLYLW\�RQ�SDUDPHWHUV�VXFK�DV�GHPDQG�OHYHO��GLVWDQFH�WR�WKH�JULG�DQG�ORFDO�GLHVHO�SULFHV�KDYH�D�VLJQL¿FDQW�LPSDFW�
RQ�� IRU� H[DPSOH��ZKHWKHU� LW� LV�PRVW� HFRQRPLF� WR� HOHFWULI\� YLD� JULG� H[WHQVLRQ��PLQL�JULG� RU� VWDQG�DORQH� V\VWHPV�� )RU�
PHWKRGRORJLHV�HPSOR\LQJ�D�ZHLJKWLQJ�RI�IDFWRUV��VXFK�DV�IRU�GHPDQG�OHG�SULRULWLVDWLRQ�RI�VHWWOHPHQWV�IRU�HOHFWUL¿FDWLRQ��
WKH�FKRLFH�RI�ZHLJKWLQJV�LV�VLJQL¿FDQW��7KHVH�PHWKRGRORJLHV�WHQGHG�WR�XVH�VWDNHKROGHU�FRQVXOWDWLRQ�WR�DJUHH�RQ�WKH�
DSSURSULDWH�UHODWLYH�ZHLJKWLQJV�

Table 9: Robustness assessment

Method Robustness Score (1-5)
A 7KH�PHWKRGRORJ\��DV�DSSOLHG��ZDV�UREXVW�GXH�EHLQJ�FRQWLQHQW�ZLGH�DQG�QRW�UHOLDQW�

RQ�FRXQWU\�OHYHO�GDWD�VRXUFHV��7KH�FUXFLDO�H[FHSWLRQV�ZHUH�WKH�JULG�DQG�URDG�
LQIUDVWUXFWXUH��ZKLFK�ZHUH�DOUHDG\�VOLJKWO\�RXW�GDWHG�ZKHQ�DSSOLHG��DQG�ZRXOG�QHHG�
XSGDWLQJ�IRU�DQ\�IXWXUH�SURMHFWV��

4

B $�IXOO�VSDWLDO�VHQVLWLYLW\�DQDO\VLV�ZDV�GRQH�PDQXDOO\��ZLWK�VLQJOH�YDULDEOH�
parameterisation and simultaneous parameter variation (random changes in multiple 
YDULDEOHV���ZKLFK�GHPRQVWUDWHG�H[SOLFLWO\�WKH�GHSHQGHQFH�RI�WKH�PRGHO�RXWSXWV�RQ�
LQSXW�SDUDPHWHUV�VXFK�DV�GHPDQG��7KLV�HQDEOHG�D�IXOO\�UREXVW�FRQFOXVLRQ�WR�EH�
GUDZQ�

5

C 7KH�PHWKRGRORJ\�ZDV�EDVHG�RQ�FRXQWU\�OHYHO�DQG�UHPRWH�GDWD��ZLWK�D�UREXVW�
IUDPHZRUN�PHWKRGRORJ\�DQG�IHZ�EURDG�DVVXPSWLRQV��7KH�UHVRXUFH�GDWD�ZHUH�WDNHQ�
IURP�VRXUFHV�VXFK�DV�,5(1$�DQG�81,'2��ZKLFK�KDYH�D�KLJK�SRWHQWLDO�IRU�XSGDWHG�
VRXUFH�GDWD��7KH�LQIUDVWUXFWXUH�GDWD�ZHUH�DV�JLYHQ�LQ�0HWKRGRORJ\�$�DQG�ZHUH�RXW�
GDWHG��DV�ZHUH�WKH�SRSXODWLRQ�GDWD�

�

D $�VHQVLWLYLW\�DQDO\VLV�ZDV�SHUIRUPHG�E\�YDU\LQJ�FHUWDLQ�SDUDPHWHUV�DQG�PHDVXULQJ�
WKH�HIIHFW�RQ�WKH�¿QDO�UHVXOW��7KH�KLJK�GHSHQGHQFH�RQ�FHUWDLQ�SDUDPHWHUV�VXFK�DV�
GHPDQG�DQG�GLHVHO�SULFH�ZDV�WKHUHIRUH�DFFRXQWHG�IRU��+RZHYHU��WKH�IRUHFDVWLQJ�
DQG�SURMHFWLRQV�XVHG�LQ�WKH�PRGHO��ZKLOH�FUHDWLQJ�D�PRUH�SUHFLVH�VROXWLRQ��DOVR�
LQWURGXFHG�D�JUHDWHU�SRWHQWLDO�IRU�FRPSRXQGLQJ�HUURUV�DQG�WKXV�UHGXFHG�UREXVWQHVV�

4

E 7KLV�PHWKRGRORJ\�ZDV�UREXVW�GXH�WR�SDUDPHWHULVLQJ�YDULDEOHV�IRU�ZKLFK�WKHUH�
ZHUH�QR�DYDLODEOH�GDWD��$OWKRXJK�WKLV�DIIHFWHG�WKH�FRQFOXVLRQV�GUDZQ��LW�OLPLWHG�
DSSUR[LPDWLRQ�DQG�H[WUDSRODWLRQ��7KH�EURDG�QDWXUH�RI�WKH�¿QDO�HVWLPDWH�IRU�WKH�
SURSRUWLRQ�RI�SRSXODWLRQ�EHVW�VHUYHG�E\�HDFK�RSWLRQ�ZDV�QDWXUDOO\�UREXVW�

4

F ,W�KDV�QRW�EHHQ�SRVVLEOH�WR�H[DPLQH�WKH�UREXVWQHVV�RI�WKH�,QWL*,6�WRRO� 1RW�.QRZQ
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Method Robustness Score (1-5)

G This demand-led methodology measured development potential for different 
HOHFWUL¿FDWLRQ�VROXWLRQV�WKURXJK�H[LVWLQJ�VRFLDO�VWUXFWXUHV��7KHUHIRUH��LWV�UREXVWQHVV�
GHSHQGHG�RQ�WKH�ZHLJKWLQJ�FULWHULD�XVHG�WR�GH¿QH�WKH�ERXQGDU\�RI�SRWHQWLDO�UHTXLUHG�
IRU�D�VHWWOHPHQW�WR�EH�D�µGHYHORSPHQW�FHQWUH�¶�7KLV�GLVWLQFWLRQ�ZDV�FUXFLDO�WR�WKH�
HOHFWUL¿FDWLRQ�RSWLRQV�H[SORUHG��DQG�PD\�ZHOO�FKDQJH�ZLWK�SROLWLFDO�DQG�RWKHU�IDFWRUV��
7KH�1DWLRQDO�(OHFWUL¿FDWLRQ�3URJUDP�3URVSHFWXV�LV�WKH�IRXQGDWLRQ�RQ�ZKLFK�D�
1DWLRQDO�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�ZLOO�EH�GHYHORSHG��DQG�SDUW�RI�WKH�GHYHORSPHQW�
RI�WKLV�SODQ�ZRXOG�EH�D�VHQVLWLYLW\�DQDO\VLV�RI�WKH�UREXVWQHVV�RI�WKH�VFHQDULR�
SUHVHQWHG�LQ�WKH�3URVSHFWXV�

�

H 7KH�OHYHO�RI�GDWD�FROOHFWLRQ�HQVXUHG�D�UREXVWQHVV�RI�LQSXW�GDWD��7KH�PDLQ�VRXUFH�
RI�SRWHQWLDO�IUDJLOLW\�ZDV�LQ�WKH�FXW�RII�WKUHVKROGV�XVHG�WR�GLIIHUHQWLDWH�WKH�OHYHOV�RI�
HOHFWUL¿FDWLRQ�SURYLGHG�WR�YLOODJHV��ZKLFK�ZHUH�EDVHG�RQ�FULWHULD�VXFK�DV�WKH�OHYHO�RI�
HOHFWUL¿FDWLRQ��H[FOXGLQJ�EDWWHU\��DQG�79�GLIIXVLRQ�

5

I /HVV�DSSOLFDEOH�DV�WKH�SXUSRVH�RI�D�ZHLJKWHG�UDQNLQJ�LV�WR�JLYH�DQ�LQGLFDWLYH�OLVW�
EDVHG�RQ�DQ�DVVHVVPHQW�RI�WKH�UHOHYDQW�FKRLFH�DQG�ZHLJKWLQJ�RI�DYDLODEOH�LQGLFDWRUV��
7KLV�¿QDO�UDQNLQJ�LV�KLJKO\�GHSHQGHQW�RQ�WKH�FKRLFH�RI�LQGLFDWRUV�DQG�ZHLJKWLQJV�

�

J /HVV�DSSOLFDEOH�DV�WKH�SXUSRVH�RI�D�ZHLJKWHG�UDQNLQJ�LV�WR�JLYH�DQ�LQGLFDWLYH�OLVW�
EDVHG�RQ�DQ�DVVHVVPHQW�RI�WKH�UHOHYDQW�FKRLFH�DQG�ZHLJKWLQJ�RI�DYDLODEOH�RI�
LQGLFDWRUV��7KLV�¿QDO�UDQNLQJ�LV�KLJKO\�GHSHQGHQW�RQ�WKH�FKRLFH�RI�LQGLFDWRUV�DQG�
ZHLJKWLQJV�

�

K 7KH�EHQH¿W�UDQNLQJ�ZDV�GHSHQGHQW�RQ�WKH�ZHLJKWLQJV�JLYHQ�IRU�HDFK�GHPDQG�FHQWUH��
HVSHFLDOO\�ZLWK�UHJDUG�WR�WKH�UHODWLYH�EHQH¿W�DVVXPHG�IRU�KRXVHKROG�YV��VHUYLFH�
FHQWUHV��7KHVH�ZHLJKWLQJV�ZHUH�FKRVHQ�LQ�FRQVXOWDWLRQ�ZLWK�VWDNHKROGHUV��,W�FRXOG�
DOVR�EH�DVVXPHG�WKDW�VRPH�OHYHO�RI�FRUUHODWLRQ�ZRXOG�H[LVW�EHWZHHQ�VHWWOHPHQW�VL]H�
DQG�VHUYLFH�OHYHOV��ZKLFK�PD\�PHDQ�D�ORZHU�VHQVLWLYLW\�RQ�WKH�UHODWLYH�ZHLJKWLQJV�

4

L 7KLV�PHWKRGRORJ\�VSHFL¿FDOO\�DYRLGHG�XWLOLVLQJ�D�VXSSO\�OHG�DSSURDFK�LQ�RUGHU�WR�
SUHYHQW�D�SHUFHLYHG�ODFN�RI�UREXVWQHVV�RI�RXWSXWV��7KLV�DSSURDFK�ZDV�WDNHQ�GXH�
WR�WKH�KLJK�VHQVLWLYLW\�RI�WKH�YDOXHV�IRXQG�RU�FKRVHQ�IRU�FHUWDLQ�LQSXW�YDULDEOHV��7KH�
ZHLJKWLQJ�YDOXHV�DSSHDU�WR�KDYH�EHHQ�FKRVHQ�E\�WKH�DXWKRUV�

�

3.8 OPENNESS AND EASE OF USE

7KLV�VHFWLRQ�H[DPLQHV�WKH�HDVH�ZLWK�ZKLFK�WKH�PHWKRGRORJLHV�FDQ�EH�DFFHVVHG�DQG�XWLOLVHG��)RU�H[DPSOH��DQ�RQOLQH�
SODWIRUP�PLJKW�EH�IUHHO\�DYDLODEOH��ZKLOH�VRIWZDUH�GHYHORSHG�LQWHUQDOO\�DW�D�QDWLRQDO�XWLOLW\�PLJKW�QRW�EH�DYDLODEOH�H[WHUQDOO\��
)RU�QRQ�WRRO�EDVHG�PHWKRGRORJLHV��WKH�HDVH�ZLWK�ZKLFK�WKH�PHWKRGRORJ\�FRXOG�EH�UHSOLFDWHG�E\�DQ�H[WHUQDO�WHDP�LV�DOVR�
FRQVLGHUHG�

7KH�PHWKRGRORJLHV�YDULHG�FRQVLGHUDEO\�LQ�WKHLU�RSHQQHVV�DQG�HDVH�RI�XVH��7KRVH�ZLWK�ORZ�VFRUHV�ODFNHG�FODULW\�FRQFHUQLQJ�
WKH�PHFKDQLFV�XVHG�RU�WKH�FKRVHQ�GDWD�VRXUFHV��2WKHUV��VXFK�DV�WKH�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�RI�&DPERGLD��ZHUH�ZHOO�
SUHVHQWHG�JLYHQ�WKHLU�VFDOH�DQG�VFRSH��EXW�ZHUH�E\�WKHLU�QDWXUH�WRR�LQ�GHSWK�DQG�LQYROYHG�WR�EH�HDV\�WR�LQWHUSUHW�DQG�
EXLOG�XSRQ�
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$W�WKH�WHFKQLFDO�OHYHO��QRQH�RI�WKH�PHWKRGRORJLHV�KDG�D�VLJQL¿FDQW�SUREOHP��DV�PRVW�ZHUH�ZHOO�SUHVHQWHG�DQG�GHWDLOHG��
+RZHYHU��DWWHPSWHG�UHSOLFDWLRQV�RI�WKH�PHWKRGRORJLHV�ZHUH�OLPLWHG�E\�*,6�VNLOOV�DQG�VRIWZDUH�

8WLOLVLQJ�RQOLQH�WRROV�VXFK�DV�1HWZRUN�3ODQQHU��IRU�H[DPSOH��DOORZHG�XVHUV�WR�FLUFXPQDYLJDWH�WKH�PRUH�WHFKQLFDO�DVSHFWV�
RI� WKH�SODQQLQJ�PHWKRGRORJLHV��+RZHYHU��VRPH�PHWKRGRORJLHV��VXFK�DV� WKH�-RLQW�5HVHDUFK�&HQWUH¶V�DVVHVVPHQW�RI�
$IULFD¶V� UHQHZDEOH� SRWHQWLDO� LQ�0HWKRGRORJ\�$�� XWLOLVHG� YHU\� WHFKQLFDO� DFDGHPLF�ZRUN� RU� SXEOLFDWLRQV� WKDW�ZRXOG� EH�
GLI¿FXOW�WR�UHSOLFDWH�DV�UHTXLUHG��

Table 10: Openness and ease of use assessment 

Method Openness and Ease of Use Score (1-5)
A 7KH�RXWSXWV�ZHUH�SUHVHQWHG�DV�FOHDU�DQG�XQGHUVWDQGDEOH�JUDSKLFV��

The methodology used to calculate hydro potential, taken from a previous research 
SDSHU��ZDV�YHU\�FRPSOH[�DQG�VFLHQWL¿F��DQG�WKHUHIRUH�RQO\�XVDEOH�DV�JLYHQ��$OO�RI�WKH�
RWKHU�FDOFXODWLRQV�ZHUH�HDVLO\�UHSOLFDEOH�

4

B 7KHUH�ZDV�D�ODFN�RI�FODULW\�LQ�VRPH�RI�WKH�DVVXPSWLRQV�DQG�PRGHO�PHFKDQLFV��ZKLFK�
ZRXOG�KLQGHU�HDV\�UHSOLFDWLRQ�RI�WKLV�PHWKRGRORJ\��HVSHFLDOO\�ZKHQ�FRQVLGHULQJ�WKH�
VSHFL¿FLW\�RI�WKH�GDWD�VRXUFHV�

2

C 7KH�81�'(6$�WRRO�ZDV�YLVXDOO\�FOHDU�DQG�HDV\�WR�QDYLJDWH��DOWKRXJK�LW�VRPHWLPHV�
WRRN�D�ORQJ�WLPH�WR�ORDG��(QHUJ\�FRQVXPSWLRQ�DQG�GLHVHO�SULFH�OHYHOV�FRXOG�EH�
FKDQJHG�WR�FRPSDUH�HOHFWUL¿FDWLRQ�VFHQDULRV�
7R�DOORZ�IRU�UHSOLFDWLRQ��WKH�XQGHUO\LQJ�PHWKRGRORJ\�ZDV�FOHDUO\�SUHVHQWHG�DQG�
GHWDLOHG��ZLWK�HTXDWLRQV�DQG�YDOXH�FKRLFHV�RXWOLQHG��

5

D 7KH�1HWZRUN�3ODQQHU�LV�IUHHO\�DYDLODEOH�DQG�XVDEOH�RQOLQH�� 5

E 7KH�PHWKRGRORJ\�ZDV�FOHDUO\�RXWOLQHG�WR�DOORZ�IRU�UHSOLFDWLRQ��GHSHQGLQJ�RQ�GDWD�
DYDLODELOLW\�

�

F 7KH�,QWL*,6�VRIWZDUH�FDQ�EH�GRZQORDGHG�IURP�WKH�&,(0$7�ZHEVLWH��DOWKRXJK�
UHSOLFDWLRQ�ZRXOG�UHTXLUH�WKH�SXUFKDVH�RI�WKH�FRPPHUFLDO�$UF*,6�ZHEVLWH��7KH�
(&2:5(;�SODWIRUP�DQG�WKH�VRRQ�WR�EH�LQWHJUDWHG�,QWL*,6���DUH�IUHH�RI�FKDUJH�DQG�
HDV\�WR�¿QG�RQOLQH�

4

G *(26,0�DQG�WKH�RWKHU�FRPSOHPHQWDU\�,('�WRROV�DUH�FRPPHUFLDO���2QO\�WKH�,('�
PDSSLQJ�SODWIRUPV�DUH�DYDLODEOH�IUHH�RI�FKDUJH��7KH�LQWHUQDO�PHFKDQLVPV�RI�WKH�
*(26,0�VRIWZDUH��ZKLFK�ZHUH�XVHG�WR�FDOFXODWH�WKH�HOHFWUL¿FDWLRQ�SODQ�IURP�WKH�
VWDWHG�LQSXWV��ZHUH�QRW�SXEOLVKHG��7KHUHIRUH��UHSOLFDELOLW\�ZLWKRXW�SXUFKDVLQJ�WKH�
VRIWZDUH�ZRXOG�QRW�EH�SRVVLEOH�
8VDELOLW\�ZDV�ORZ��DV�D����GD\�WUDLQLQJ�FRXUVH�ZDV�UHTXLUHG�SULRU�WR�XVH�

1

H 7KH�IXOO�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�LV�DYDLODEOH�RQOLQH��EXW�LV�QRW�HDV\�WR�¿QG�DQG��GXH�
WR�LWV�VL]H�DQG�VFRSH��LV�UHVRXUFH�FRQVXPLQJ�WR�LQWHUSUHW�

2

I 7KH�LQGH[�DQG�LWV�PHWKRGRORJ\�DUH�IUHHO\�DYDLODEOH�RQOLQH��+RZHYHU��WKH�VRXUFHV�
XVHG�IRU�HDFK�LQGLFDWRU�ZHUH�QRW�JLYHQ�FOHDUO\�

2
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Method Openness and Ease of Use Score (1-5)

J 7KLV�PHWKRGRORJ\�LV�IUHHO\�DYDLODEOH�RQOLQH�DQG�LV�YHU\�VLPSOH�UHSOLFDWH��7KH�OLVW�RI�
UHPRWH�LQGLFDWRUV�DQG�WKHLU�ZHLJKWLQJV�ZHUH�FOHDUO\�JLYHQ�

5

K The methodology is freely available online and the sources, inputs and mechanics 
ZHUH�ZHOO�H[SODLQHG��5HSOLFDWLRQ�ZRXOG�EH�YHU\�SRVVLEOH�

5

L 7KH�PHWKRGRORJ\�UHOLHV�RQ�D�QHWZRUN�RSWLPLVDWLRQ�DOJRULWKP�WKDW�UHTXLUHV�VRPH�
WHFKQLFDO�XQGHUVWDQGLQJ��7KH�ODFN�RI�FODULW\�RI�VRXUFHV�OLPLWV�RSHQQHVV�DQG�HDVH�RI�
XVH�

2

3.9 INTEROPERABILITY WITH OTHER PLANNING METHODOLOGIES OR TOOLS

7KLV�VHFWLRQ�H[DPLQHV� WKH�HDVH�ZLWK�ZKLFK� WKH� LQSXWV�DQG�RXWSXWV�RI� WKH�PHWKRGRORJ\�FDQ�EH� LQWHJUDWHG�ZLWK�RWKHU�
GHYHORSPHQW� WRROV�� )RU� H[DPSOH�� D�PHWKRGRORJ\¶V�PDSSLQJ� WRRO�PD\� TXDOLWDWLYHO\� JLYH� D� UHJLRQDO� LQGLFDWLRQ� RI� WKH�
VRODU�UHVRXUFH��ZKLFK�ZRXOG�JXLGH�WKH�DSSOLFDWLRQ�RI�D�UHVRXUFH�RSSRUWXQLW\�DVVHVVPHQW�RI�WKDW�UHJLRQ�DJDLQVW�RWKHU�
UHVRXUFHV��7KH�UHVXOW�±FRPPRQO\�D�OHYHOLVHG�FRVW�RI�HQHUJ\�HVWLPDWH�IRU�HDFK�UHVRXUFH�WKURXJKRXW�WKH�UHJLRQ�±�FRXOG�
WKHQ�SRWHQWLDOO\�EH�IHG�LQWR�D�V\VWHP�GHVLJQ�DQG�RSWLPLVDWLRQ�WRRO�VXFK�DV�+20(5�

7KLV�DVVHVVPHQW�KDV�IRXQG�WKDW�WKH�PDMRULW\�RI�WKH�PHWKRGRORJLHV�SURYLGH�RQO\�DQ�LQGLFDWLRQ�RI�WKH�UHODWLYH�FRPSHWLWLYHQHVV�
RI�GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV�DW�D�VHWWOHPHQW��VXE�UHJLRQDO�RU�UHJLRQDO�OHYHO��7KHUHIRUH��JLYHQ�WKH�QDWXUH�RI�RSSRUWXQLW\�
DVVHVVPHQW�WRROV�±�L�H���SURYLGLQJ�LQGLFDWLRQV�RI�SRWHQWLDO�UDWKHU�WKDQ�D�GHWDLOHG�V\VWHP�GHVLJQ�RU�WHFKQLFDO�DQG�HFRQRPLF�
DVVHVVPHQW�±�WKHUH�LV�QDWXUDOO\�D�VWURQJ�¿W�ZLWK�V\VWHP�GHVLJQ�WRROV�DQG�IXUWKHU�JURXQG�VWXGLHV�WKDW�ZRXOG�EH�XWLOLVHG�
RQFH�D�SULRULW\�VLWH�KDG�EHHQ�LGHQWL¿HG�

Table 11: Interoperability assessments

Method ,QWHURSHUDELOLW\�ZLWK�2WKHU�3ODQQLQJ�0HWKRGRORJLHV�RU�7RROV Score (1-5)
A This is a high level methodology that aims to provide an indicative assessment 

RI�WKH�SRWHQWLDO�LQ�D�UHJLRQ��7KHUHIRUH��LW�ZLOO�EH�XWLOLVHG�SULRU�WR��DQG�LV�FRPSOHWHO\�
FRPSDWLEOH�ZLWK��WKH�GHYHORSPHQW�RI�PRUH�GHWDLOHG�VFHQDULRV�

5

B 7KH�LQWHURSHUDELOLW\�RI�WKLV�PHWKRGRORJ\�LV�UHODWLYHO\�ORZ�GXH�WR�LWV�DLP�RI�YDOLGDWLQJ�
WKH�XVH�RI�*,6�IRU�HOHFWUL¿FDWLRQ�SODQQLQJ��UDWKHU�WKDQ�WR�IDFLOLWDWH��DQG�IRUP�SDUW�RI��
D�SODQQLQJ�SURFHVV��+RZHYHU��WKH�RXWSXWV�FRXOG�WKHRUHWLFDOO\�EH�XVHG�WR�IHHG�LQWR�D�
V\VWHP�GHVLJQ�WRRO�

�

C 7KLV�PHWKRGRORJ\�ZDV�GHVLJQHG�SXUHO\�DV�DQ�RSSRUWXQLW\�DVVHVVPHQW�PHWKRGRORJ\��
and therefore the output gives a strong indication as to the relative costs of different 
HOHFWUL¿FDWLRQ�RSWLRQV�LQ�D�VHW�ORFDWLRQ��$�V\VWHP�GHVLJQ�WRRO�ZRXOG�WKHQ�EH�XWLOLVHG�IRU�
D�VSHFL¿HG�UHJLRQ�WR�SURJUHVV�WKH�SODQQLQJ�SURFHVV�

5
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Method ,QWHURSHUDELOLW\�ZLWK�2WKHU�3ODQQLQJ�0HWKRGRORJLHV�RU�7RROV Score (1-5)

D 7KH�1HWZRUN�3ODQQHU�LV�QRW�SXUHO\�DQ�RSSRUWXQLW\�DVVHVVPHQW�PHWKRGRORJ\��DV�
LW�FUHDWHV�D�IXOO��EXW�VLPSOL¿HG��V\VWHP�GHVLJQ�LQ�RUGHU�WR�FDOFXODWH�WKH�OHDVW�FRVW�
RSWLRQ��7KHUHIRUH��WKH�RXWSXW�RYHUODSV�ZLWK�VRPH�V\VWHP�GHVLJQ�WRROV��DOWKRXJK�
these could still easily be used to perform the detailed technical assessment required 
WR�SURJUHVV�WR�ODWHU�SODQQLQJ�VWDJHV�

�

E 7KH�RXWSXW�RI�WKLV�PHWKRGRORJ\�LV�QRW�VLWH�VSHFL¿F��EXW�SURYLGHV�LQGLFDWLYH�OHYHOLVHG�
FRVW�RI�HQHUJ\�HVWLPDWHV�IRU�WKH�HQWLUH�FRXQWU\��,WV�XWLOLVDWLRQ�ZLOO�SUHFHGH�DQG�EH�
FRPSOHWHO\�FRPSDWLEOH�ZLWK�WKH�GHYHORSPHQW�RI�PRUH�GHWDLOHG�VFHQDULRV�

5

F The cost estimate for different technologies produced by IntiGIS are indicators 
IRU�VWDNHKROGHUV�DQG�LQYHVWRUV�WR�XVH�LQ�GHYHORSLQJ�PRUH�GHWDLOHG�VWXGLHV��7KLV�
PHWKRGRORJ\�GRHV�QRW�WU\�WR�OLQN�GLUHFWO\�ZLWK�DQ\�RWKHU�WRROV�

5

G ,('�KDYH�GHYHORSHG�IRXU�FRPSDWLEOH�WRROV�FRYHULQJ�WKH�UXUDO�HOHFWUL¿FDWLRQ�SODQQLQJ�
SURFHVV��GHVLJQ�DQG�FRVWLQJ��*(26,0���GHPDQG�DQDO\VLV��'(0$1'�$1$/<67���
*,6�LQWHUIDFLQJ��*,06<6��DQG�JULG�GHVLJQ�RSWLPLVDWLRQ��*,6(/(&���

5

H 7KH�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�GRHV�QRW�UHTXLUH�WKH�DSSOLFDWLRQ�RI�
IXUWKHU�WRROV��$OO�IDFWRUV��LQFOXGLQJ�QHFHVVDU\�SROLF\�UHIRUPV�DQG�WKH�HVWDEOLVKPHQW�RI�
LQVWLWXWLRQV��DUH�FRQVLGHUHG�

1�$

I 7KH�LQGH[�RI�FRXQWU\�UDQNLQJV�LQGLFDWLQJ�RSSRUWXQLWLHV�IRU�WKH�GHYHORSPHQW�RI�
UHQHZDEOH�PLQL�JULGV�LV�GLUHFWO\�FRPSDWLEOH�ZLWK�DQ\�WRRO�XVHG�WR�IXUWKHU�H[SORUH�WKH�
SRWHQWLDO�ZLWKLQ�D�FRXQWU\�VHOHFWHG�IURP�WKH�UDQNLQJ�

5

J 7KH�LQGH[�RI�FRXQWU\�UDQNLQJV�LQGLFDWLQJ�RSSRUWXQLWLHV�IRU�WKH�GHYHORSPHQW�RI�
UHQHZDEOH�PLQL�JULGV�LV�GLUHFWO\�FRPSDWLEOH�ZLWK�DQ\�WRRO�XVHG�WR�IXUWKHU�H[SORUH�WKH�
SRWHQWLDO�ZLWKLQ�D�FRXQWU\�VHOHFWHG�IURP�WKH�UDQNLQJ�

5

K The aim of this methodology is to guide the planning process through the 
SULRULWLVDWLRQ�RI�DUHDV�IRU�HOHFWUL¿FDWLRQ��)XUWKHU�WRROV�FRXOG�WKHQ�EH�XVHG�WR�GHYHORS�
DQ�HOHFWUL¿FDWLRQ�SODQ�IRU�WKHVH�DUHDV�

5

L 7KH�PHWKRGRORJ\�LV�GHVLJQHG�H[SOLFLWO\�DV�D�IRXQGDWLRQ�IRU�WKH�GHYHORSPHQW�RI�D�
PRUH�FRPSOHWH��REMHFWLYH�DQG�WUDQVSDUHQW�HOHFWUL¿FDWLRQ�GHFLVLRQ�PDNLQJ�SURFHVV�LQ�
6RXWK�$IULFD��,WV�FRQFOXVLRQV�DUH�GHVLJQHG�WR�EH�LQWHJUDWHG�LQWR�WKH�LQSXWV�RI�IXUWKHU�
WRROV��DQG�DUH�FRPSOHWHO\�FRPSDWLEOH�ZLWK�WKRVH�WRROV��

5

3.10 COST AND LEVEL OF TRAINING REQUIRED

7KLV�VHFWLRQ�FRQVLGHUV�WKH�FRVW�DQG�OHYHO�RI�WUDLQLQJ�UHTXLUHG�WR�UHSOLFDWH�HDFK�PHWKRGRORJ\��VXFK�DV�ZKHQ�D�PHWKRGRORJ\�
GHYHORSHG�E\�D�UHVHDUFK�WHDP�LV�DSSOLHG�WR�D�WDUJHW�FRXQWU\��)RU�RQOLQH�SODWIRUPV��WKH�FRVW�RI�DFFHVVLQJ�DQG�XVLQJ�WKH�
SODWIRUP�LV�FRQVLGHUHG�
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)RU�H[DPSOH��XVLQJ�WKH�UHIHUHQFH�RI�$UF*,6��WKH�SULFH�IRU�WKH�EDVLF�$UF*6,�SDFNDJH�LV7:

Product 
3ULFH��H[FOXGLQJ�9$7�� 
for a perpetual license

$QQXDO�0DLQWHQDQFH�3ULFH��H[FOXGLQJ�
VAT, a year after purchase)

ArcGIS for Desktop Basic 
(Single Use)

��������� �������

ArcGIS for Desktop Basic 
(Concurrent Use)

�������� �������

+RZHYHU��PXOWLSOH�IUHH�YHUVLRQV�DUH�DYDLODEOH�ZLWK�VLPLODU�IXQFWLRQDOLW\��LQFOXGLQJ�4*,6�DQG�*UDVV�*,6��

0RVW� RI� WKH�PHWKRGRORJLHV� XVHG� XQLGHQWL¿HG� *,6� VRIWZDUH�� ZLWK� VRPH� RUJDQLVDWLRQV� VXFK� DV� &ROXPELD� 8QLYHUVLW\�
GHYHORSLQJ�WKHLU�RZQ��7KH�¿QDQFLDO�EXUGHQV�RI�VXFK�VRIWZDUH�DUH�QRW�VLJQL¿FDQW�IRU�DQ�RUJDQLVDWLRQ�WKDW�UHJXODUO\�XWLOLVHV�
VSDWLDO�PDSSLQJ�RU�RWKHU�*,6�WRROV��+RZHYHU��RUJDQLVDWLRQV�ZLWK�IHZHU�UHJXODU�UHTXLUHPHQWV�ZLOO�¿QG�YHU\�IXQFWLRQDO�IUHH�
WRROV��VXFK�DV�4*,6�DQG�*UDVV�*,6��

$�VFRUH�RI���UHSUHVHQWV�QR�FRVW�RI�WUDLQLQJ�UHTXLUHG��ZKHUHDV�D�VFRUH�RI���PHDQV�VLJQL¿FDQW�FRVWV�DQG�WUDLQLQJ�UHTXLUHG�

Table 12: Cost and training assessment

Method &RVW�DQG�/HYHO�RI�7UDLQLQJ�5HTXLUHG Score (1-5)
A 7KH�UHSRUWV�DUH�IUHHO\�DYDLODEOH�RQOLQH��DV�ZHOO�DV�WKH�*,6�PDSV�SURGXFHG��+RZHYHU��

*,6�VRIWZDUH�DQG�WUDLQLQJ�ZRXOG�EH�UHTXLUHG�WR�UHSOLFDWH�WKLV�SURMHFW�
�

B *,6�VRIWZDUH�DQG�WUDLQLQJ�ZRXOG�EH�UHTXLUHG�WR�UHSOLFDWH�WKLV�SURMHFW� �

C 7KH�81�'(6$�SODWIRUP�LV�IUHH�WR�DFFHVV��DQG�WKH�PHWKRGRORJ\�KDV�EHHQ�SXEOLVKHG�
LQ�DFDGHPLF�MRXUQDOV�DQG�VLWHV�VXFK�DV�6FLHQFH'LUHFW��*,6�VRIWZDUH�DQG�WUDLQLQJ�
ZRXOG�EH�UHTXLUHG�WR�UHSOLFDWH�WKLV�SURMHFW�

�

D 7KH�1HWZRUN�3ODQQHU�PHWKRGRORJ\�XWLOLVHV�*,6�WRROV��EXW�WKH�LQWHUIDFH�IRU�WKH�XVHU�LV�
IDLUO\�VLPSOH�DQG�UHTXLUHV�QR�SUHYLRXV�WUDLQLQJ��2QOLQH�WXWRULDOV�DUH�DYDLODEOH�RQ�WKH�
KRVW�VLWH��DQG�FDQ�EH�GRQH�LQGHSHQGHQWO\�

5

E *,6�VRIWZDUH�DQG�WUDLQLQJ�ZRXOG�EH�UHTXLUHG�WR�UHSOLFDWH�WKLV�SURMHFW��DOWKRXJK�
WKH�PHWKRGRORJ\�FRXOG�SRWHQWLDOO\�EH�UHSOLFDWHG�XVLQJ�0LFURVRIW�RI¿FH�EDVHG�
VSUHDGVKHHW�PRGHOOLQJ�

4

F 7KH�,QWL*,6�WRRO��RQFH�KRVWHG�E\�(&2:5(;��ZLOO�EH�IUHH�WR�XVH��,I�XVHG�
LQGHSHQGHQWO\��WKHQ�$UF*,6�ZRXOG�EH�UHTXLUHG��FRVWV�VKRZQ�DERYH���,QWL*,6�RIIHUV�
VHOI�OHDUQLQJ�WXWRULDOV�IRU�LQGHSHQGHQW�XVHUV�

4

�� )URP�GLVFXVVLRQ�ZLWK�(VUL��(VUL�LV�DQ�LQWHUQDWLRQDO�VXSSOLHU�RI�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP�VRIWZDUH��

ZHE�*,6�DQG�JHRGDWDEDVH�PDQDJHPHQW�DSSOLFDWLRQV�

�� KWWS���TJLV�RUJ�HQ�VLWH� , KWWSV���JUDVV�RVJHR�RUJ�
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Method &RVW�DQG�/HYHO�RI�7UDLQLQJ�5HTXLUHG Score (1-5)

G ,('¶V�*(26,0�VRIWZDUH�LV�D�FRPPHUFLDO�WRRO��ZLWK�WKH�FRVW�GHSHQGLQJ�RQ�WKH�
XVHU¶V�RUJDQLVDWLRQ�DQG�QXPEHU�RI�OLFHQFHV��7KH�OHYHO�RI�WUDLQLQJ�UHTXLUHG�LV�QRW�
LQVLJQL¿FDQW��DQG�LV�FRYHUHG�E\�D����GD\�FRXUVH�


2

H 7KH�IXOO�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�LV�DYDLODEOH�IRU�IUHH�RQOLQH��EXW�UHSOLFDWLRQ�RI�WKH�
PHWKRGRORJ\�LV�XQIHDVLEOH�GXH�WR�WKH�¿QDQFLDO�UHVRXUFHV�DQG�WHFKQLFDO�NQRZ�KRZ�
UHTXLUHG�

1

I 1R�FRVW�RU�WUDLQLQJ�LV�UHTXLUHG�WR�XVH�WKH�SXEOLVKHG�UDQNLQJV��EXW�UHSOLFDWLRQ�ZRXOG�
require substantial time and cost to identify and collect the sources required for each 
FRXQWU\�IRU�HDFK�LGHQWL¿HU�

1

J 1R�FRVW�RU�WUDLQLQJ�LV�UHTXLUHG�WR�XVH�RU�UHSOLFDWH�WKLV�PHWKRGRORJ\� 5

K *,6�VRIWZDUH�DQG�WUDLQLQJ�ZRXOG�EH�UHTXLUHG�WR�UHSOLFDWH�WKLV�SURMHFW� �

L *,6�VRIWZDUH�DQG�WUDLQLQJ�ZRXOG�EH�UHTXLUHG�WR�UHSOLFDWH�WKLV�SURMHFW��7UDLQLQJ�ZRXOG�
DOVR�EH�UHTXLUHG�WR�XQGHUVWDQG�WKH�QHWZRUN�RSWLPLVDWLRQ�DOJRULWKP�XWLOLVHG�LQ�WKLV�
PHWKRGRORJ\�

2


��KWWS���ZZZ�LHG�VD�IU�LPDJHV�)LFKHVB)RUPDWLRQB(1�5XUDOBHOHFWUL¿FDWLRQBSODQQLQJ�SGI
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4. CONCLUSION

7KH�DLP�RI�WKLV�UHSRUW��DV�WKH�¿UVW�GHOLYHUDEOH�RI�WKH�0DUNHW�,QWHOOLJHQFH�EXVLQHVV�OLQH�RI�WKH�$IULFDQ�'HYHORSPHQW�%DQN¶V�
0DUNHW�'HYHORSPHQW�3URMHFW��LV�WR�DQDO\VH�WKH�PHWKRGRORJLHV�DYDLODEOH�WR�VWDNHKROGHUV�LQ�$IULFD�WR�DVVHVV�WKH�SRWHQWLDO�
IRU�PLQL�JULGV�

7KH� LGHQWL¿FDWLRQ� DQG� DVVHVVPHQW� RI� WKHVH� µRSSRUWXQLW\� DVVHVVPHQW�PHWKRGRORJLHV¶�ZLOO� WKHQ� IRUP� WKH� IRXQGDWLRQ� IRU�
the second deliverable, the creation of a standard opportunity assessment methodology that can be used to generate 
DFWLRQDEOH��FRPSDUDEOH�GDWD�DFURVV�$IULFDQ�FRXQWULHV��,W�LV�QRW�ZLWKLQ�WKH�VFRSH�RI�WKLV�UHSRUW�WR�SURYLGH�DQ�RSLQLRQ�RQ�WKH�
µLGHDO¶�RU�EHVW�SUDFWLFH�PHWKRGRORJ\��EXW�RQO\�WR�DFKLHYH�D�JRRG�XQGHUVWDQGLQJ�RI�WKH�UHOHYDQW�PHWKRGRORJLHV�DQG�SUHVHQW�
WKH�UHVXOWV�RI�WKH�DVVHVVPHQWV�

7KHUH�LV�D�ZLGH�UDQJH�RI�PHWKRGRORJLHV�DQG�WRROV�DYDLODEOH�LQ�WKLV�VHFWRU��ZLWK�PRVW�XVLQJ�*,6�EDVHG�GDWD�VRXUFHV�DQG�WKH�
PDMRULW\�XWLOLVLQJ�*,6�LQ�WKH�PHFKDQLFV�RI�WKH�PHWKRGRORJ\�DV�ZHOO��+RZHYHU��WKH�UHODWLYH�LPPDWXULW\�RI�WKHVH�PHWKRGRORJLHV��
FRPELQHG�ZLWK�WKH�LVVXHV�RI�GDWD�DYDLODELOLW\�DQG�TXDOLW\�LQ�$IULFD��PHDQV�WKDW�WKHUH�DUH�VWLOO�VXEVWDQWLDO�GLIIHUHQFHV�IRXQG�
DPRQJ�WKHP�LQ�WHUPV�RI�WKH�FULWHULD�DVVHVVHG��

In terms of relevance to stakeholders: Although most had a clear developer and decision maker perspective, the lack 
RI�FRQVLGHUDWLRQ�RI�FHUWDLQ�NH\�IDFWRUV��VXFK�DV�H[SHFWHG�GHPDQG��PHDQW�WKDW�WKH�FRQFOXVLRQV�RI�VRPH�PHWKRGRORJLHV�KDG�
OLPLWHG�UHOHYDQFH��,Q�DGGLWLRQ��IRXU�RI�WKH�WZHOYH�PHWKRGRORJLHV�GLG�QRW�FRQVLGHU�WKH�GLVWULEXWLRQ�RI�VRXUFHV�RI�JHQHUDWLRQ�
ZLWKLQ�WKH�FRXQWU\�RU�WDUJHW�UHJLRQ��HLWKHU�QRW�FRQVLGHULQJ�WKH�VXSSO\�VLGH�RI�WKH�RSSRUWXQLW\�RU�UHO\LQJ�RQ�DVVXPSWLRQV��

Relevance and quality of outputs: &ORVHO\�OLQNHG�WR�WKH�UHOHYDQFH�WR�VWDNHKROGHUV��WKH�ODFN�RI�DYDLODEOH�GDWD�ZDV�IRXQG�WR�
EH�WKH�PRVW�FRPPRQ�FDXVH�RI�YDULDWLRQ�REVHUYHG�LQ�WKH�RXWSXWV��0HWKRGRORJLHV�ZLWK�*,6�GDWDEDVHV�ZHUH�DEOH�WR�SURGXFH�
YHU\�FOHDU�DQG�HQJDJLQJ�YLVXDO�UHSUHVHQWDWLRQV�RI�WKH�GLVWULEXWLRQ�RI�HOHFWUL¿FDWLRQ�W\SHV�RU�OHDVW�FRVW�JHQHUDWLRQ�RSWLRQV��
7KRVH�XVLQJ�UHPRWH�GDWD�RU�KLJKHU�OHYHO�VRXUFHV�ZHUH�XQDEOH�WR�PDWFK�WKLV�FODULW\�DQG�UHVROXWLRQ��$V�PHQWLRQHG�LQ�WKH�
relevance to stakeholders section, a lack of data for key parameters also limited the type of comparisons and conclusions 
SRVVLEOH�IRU�VRPH�PHWKRGRORJLHV�

Data requirements: 2QO\�WZR�RI�WKH�PHWKRGRORJLHV�LQFRUSRUDWHG�¿HOG�ZRUN�DQG�JURXQG�OHYHO�GDWD�FROOHFWLRQ��DQG�WKHVH�
ZHUH�IRU�SURMHFWV�GHYHORSLQJ�D�FRXQWU\¶V¶�HOHFWUL¿FDWLRQ�PDVWHU�SODQ��7KH�VFDOH�RI�WLPH�DQG�UHVRXUFHV�UHTXLUHG�WR�HIIHFWLYHO\�
FRQGXFW�VXFK�UHVHDUFK�PHDQW�WKDW�PRVW�PHWKRGRORJLHV�LQVWHDG�XWLOLVHG�D�YDULHW\�RI�H[LVWLQJ�VWXGLHV��UHPRWH�GDWDVHWV�DQG�
H[WUDSRODWLRQV��0DQ\�RI�WKH�PHWKRGRORJLHV�ZHUH�DFDGHPLF�LQ�QDWXUH��DQG�WKXV�GLG�QRW�KDYH�DFFHVV�WR�WKH�UHVRXUFHV�PDGH�
DYDLODEOH�WKURXJK�DQ�LQWHUQDWLRQDO�RU�JRYHUQPHQW�IXQGHG�SURMHFW�

7KH�VRXUFHV�LQ�$IULFD�WHQGHG�WR�EH�WZR�WR�VL[�\HDUV�ROG��HYHQ�IRU�PRUH�VWDWLF�IDFWRUV�VXFK�DV�LQIUDVWUXFWXUH��DQG�WKHUH�ZDV�
D�ODFN�RI�JRYHUQPHQW�VRXUFHV�LQ�WKH�PHWKRGRORJLHV��7KLV�ZDV�VRPHZKDW�VXUSULVLQJ��VLQFH�GDWD�VXFK�DV�WKH�ORFDWLRQ�RI�
LQIUDVWUXFWXUH�RU�WKH�VL]HV�RI�D�FRXQWU\¶V�KHDOWK�FHQWUHV�ZRXOG�EH�KHOG�E\�WKH�UHOHYDQW�PLQLVWULHV��7KLV�SRLQWV�WR�D�ODFN�RI�HDV\�
DFFHVV�WR�WKHVH�VRXUFHV��DQG�WR�WKH�QHHG�IRU�HVWDEOLVKHG�UHODWLRQVKLSV�ZLWK�WKH�PLQLVWULHV��

Handling of data paucity: *LYHQ�WKH�ODFN�RI�XS�WR�GDWH��JURXQG�OHYHO�GDWD��PRVW�PHWKRGRORJLHV�KDG�WR�GHDO�ZLWK�GDWD�
SDXFLW\��7KH�PRVW�FRPPRQ�DSSURDFKHV�ZHUH�

• Designing the methodology around the available data sources
• 8WLOLVLQJ�ROGHU�GDWD�VRXUFHV�LI�XS�WR�GDWH�RQHV�ZHUH�QRW�DYDLODEOH
• (VWLPDWLQJ�RU�H[WUDSRODWLQJ�GDWD�IURP�VLPLODU�FRXQWULHV�RU�WKHRUHWLFDO�IRUPXODV�
• 6WDNHKROGHU�FRQVXOWDWLRQV�

9DOXHV�IRU�ZKLFK�WKHUH�ZHUH�VRXUFHV��VXFK�DV�WKH�SHUIRUPDQFH�RU�FRVW�FKDUDFWHULVWLFV�IRU�D�FHUWDLQ�W\SH�RI�PLQL�JULG��ZHUH�
FRPPRQO\�JLYHQ�DSSUR[LPDWH�YDOXHV��7KHVH�FRXOG�EH�HDVLO\�UHIHUHQFHG�DJDLQVW�LQGXVWU\�YDOXHV�DQG�VHOHFWHG�JOREDO�FDVH�
VWXGLHV��EXW�ZHUH�FRXQWU\�RU�VLWXDWLRQ�VSHFL¿F��6WDNHKROGHU�FRQVXOWDWLRQV�ZHUH�VRPHWLPHV�XVHG�WR�SURYLGH�D�ORFDO�FRQWH[W�
LQ�WKHVH�FDVHV�
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)RU�GDWDVHWV�RQ��IRU�H[DPSOH��UHVRXUFH�DYDLODELOLW\��WKH�PRVW�FRPPRQ�VROXWLRQ�ZDV�WR�GHYHORS�WKH�PHWKRGRORJ\�DURXQG�WKH�
DYDLODEOH�VRXUFHV��$QRWKHU�WHFKQLTXH�REVHUYHG�LQ�VHYHUDO�PHWKRGRORJLHV�ZDV�WR�XVH�WKH�PLVVLQJ�IDFWRU�DV�D�YDULDEOH��JLYLQJ�
WKH�RXWSXW�RYHU�D�UDQJH�RU�VHOHFWLRQ�RI�YDOXHV��7KLV�DOORZHG�IRU�WKH�LGHQWL¿FDWLRQ�RI�RXWSXW�YDOXHV�DQG�UHVXOWV��EXW�OHIW�WKH�
PHWKRGRORJ\�OLPLWHG�LQ�VRPH�DVSHFWV�VXFK�DV�WKH�VSDWLDO�PDSSLQJ�RI�VROXWLRQV�

Software requirements:�7KH�YDVW�PDMRULW\�RI� WKH�PHWKRGRORJLHV�H[DPLQHG�XWLOLVHG�*,6�VRIWZDUH��ZKLOH�D� IHZ�QHHGHG�
QR�VRIWZDUH�RU�ZHUH�KRVWHG�RQOLQH��7KH�VRIWZDUH�UHTXLUHPHQWV�IRU�*,6�ZHUH�QRW�UHVWULFWLYH��ZLWK�WKH�PLQLPXP�RSHUDWLQJ�
UHTXLUHPHQWV�IRU�SURJUDPV�VXFK�DV�$UF*,6�EHLQJ�EHORZ�WKH�VSHFL¿FDWLRQV�RI�VWDQGDUG�GHVNWRS�RU�ODSWRS�FRPSXWHUV�

Robustness: 7KH�WZR�PRVW�FRPPRQ�LVVXHV�DIIHFWLQJ�WKH�UREXVWQHVV�RI�WKH�PHWKRGRORJLHV�ZHUH�D�UHOLDQFH�RQ�RXW�RI�GDWH�RU�
LQDFFXUDWH�VRXUFHV�IRU�NH\�SDUDPHWHUV��DQG�WKH�FKRLFH�RI�ZHLJKWLQJV�RU�WKUHVKROGV��6HYHUDO�RI�WKH�PHWKRGRORJLHV�GHSOR\HG�
sensitivity analyses to account for these shortcomings, and one methodology focused entirely on demand-led prioritisation 
of settlements in order to negate the high sensitivity of supply-led calculations on the estimation of performance and cost 
FKDUDFWHULVWLFV�RI�WKH�GLIIHUHQW�JHQHUDWLRQ�RSWLRQV�

Openness and ease of use: 7KH�HDVH�RI�DFFHVV�DQG�RI�XVH�ZHUH�FRQVLGHUHG�IRU�WRRO�EDVHG�PHWKRGRORJLHV��ZKLOH�QRQ�
WRRO�PHWKRGRORJLHV�ZHUH�DVVHVVHG�IRU�WKH�HDVH�ZLWK�ZKLFK�WKH�PHWKRGRORJ\�FRXOG�EH�UHSOLFDWHG��,W�ZDV�IRXQG�WKDW�WKH�
PHWKRGRORJLHV�YDULHG�FRQVLGHUDEO\� LQ� WKH�FODULW\�DQG�RSHQQHVV�RI� WKH�PHFKDQLFV�DQG� LQSXW� VRXUFHV�XWLOLVHG��7KH�VSOLW�
EHWZHHQ�FRPPHUFLDO�DQG�QRQ�FRPPHUFLDO�PHWKRGRORJLHV�ZDV�D�NH\�LQGLFDWRU�IRU�WKLV�GXH�WR�FRPPHUFLDO�QRQ�GLVFORVXUH�
�LQWHOOHFWXDO�SURSHUW\���DOWKRXJK�VRPH�DFDGHPLF�PHWKRGRORJLHV�ZHUH�DOVR�VWLOO�SRRUO\�H[SODLQHG�

2YHUDOO��KRZHYHU��WKH�UHSOLFDWLRQ�DQG�XVH�RI�PHWKRGRORJLHV�ZDV�IRXQG�WR�EH�VXEVWDQWLDOO\�PRUH�OLPLWHG�E\�WKH�*,6�WUDLQLQJ�
UHTXLUHG�DQG� WKH�DYDLODELOLW\�RI� UHOHYDQW�GDWD�VRXUFHV� WKDQ�E\�RWKHU� IDFWRUV��:LWK�RQO\�D� IHZ�H[FHSWLRQV�� WKH� WHFKQLFDO�
XQGHUVWDQGLQJ�UHTXLUHG�ZDV�IRXQG�QRW�WR�EH�D�SUREOHP��GXH�LQ�VRPH�FDVHV�WR�WKH�DYDLODELOLW\�RI�WRROV�VXFK�DV�WKH�RQOLQH�
1HWZRUN�3ODQQHU�

Interoperability with other planning tools: 7KH�PDMRULW\�RI�PHWKRGRORJLHV�KDG�KLJK�LQWHURSHUDELOLW\��GXH�SULPDULO\�WR�WKH�
fact that opportunity assessment methodologies are meant to identify and assess opportunities for the development of 
UXUDO�HOHFWUL¿FDWLRQ�RSWLRQV��DQG�OD\�WKH�IRXQGDWLRQ�IRU�WKH�XVH�RI�RWKHU�GHFLVLRQ�VXSSRUW�WRROV��)RU�H[DPSOH��V\VWHP�GHVLJQ�
WRROV�VXFK�DV�+20(5�FDQ�LQWHJUDWH�WKH�UHVXOWV�RI�WKH�RSSRUWXQLW\�DVVHVVPHQW�DV�LQSXW�SDUDPHWHUV��,QWHURSHUDELOLW\�LV�QRW�
D�FRQFHUQ�EHFDXVH�WKH�SURJUDPV�DUH�QRW�UHTXLUHG�WR�LQWHUDFW�DXWRPDWLFDOO\�DQG�LQGHSHQGHQWO\�RI�XVHU�FRQWURO�

Cost and level of training required: &RPPHUFLDO�*,6�VRIWZDUH�DQG�DVVRFLDWHG�WRROV�FRVW�LQ�UDQJH�RI�D�IHZ�WKRXVDQG�
SRXQGV�D�\HDU��ZKLFK� LV�QRW�FRQVLGHUHG�SURKLELWLYHO\�H[SHQVLYH�IRU�RUJDQLVDWLRQV�XWLOLVLQJ�VSDWLDO�PDSSLQJ�RQ�D�UHJXODU�
EDVLV��)RU�RUJDQLVDWLRQV�WKDW�XVH�*,6�OHVV�IUHTXHQWO\��VRPH�IUHH�PXOWL�IXQFWLRQ�VRIWZDUH�SDFNDJHV�DUH�DYDLODEOH��

7KH�WUDLQLQJ�UHTXLUHG�LV�SHUKDSV�WKH�ODUJHVW�EDUULHU�WR�WKH�XSWDNH�RI�*,6�EDVHG�PHWKRGRORJLHV�DQG�WRROV��ZLWK�D����GD\�
WUDLQLQJ�FRXUVH�RIIHUHG�IRU�,('¶V�*HR6LP�WRRO��DQG�PXOWLSOH�RQOLQH�DQG�LQWHUQDWLRQDO�FRXUVHV�IRU�VRIWZDUH�VXFK�DV�$UF*,6��
+RZHYHU��WKLV�VNLOOVHW�ZLOO�EH�EURDGO\�DSSOLFDEOH�WR�SODQQLQJ�RUJDQLVDWLRQV�DQG�RWKHU�HOHFWUL¿FDWLRQ�VWDNHKROGHUV��DQG�ZLOO�
EHFRPH�D�VWDQGDUG�SDUW�RI�WKH�RUJDQLVDWLRQDO�VWUXFWXUH�DV�WKH�XVH�RI�*,6�FRQWLQXHV�WR�H[SDQG�DFURVV�$IULFD��7KHUHIRUH��WKH�
WUDLQLQJ�ZLOO�DOPRVW�FHUWDLQO\�EH�D�ORQJ�WHUP�LQYHVWPHQW�UDWKHU�WKDQ�D�SURMHFW�H[SHQVH��

NEXT STEPS

7KLV�UHSRUW�KDV�VKRZQ�WKH�YDULDWLRQV�LQ�WKH�PHWKRGRORJLHV�DYDLODEOH�WR�VWDNHKROGHUV�LQ�$IULFD��7KH�LQSXW�SDUDPHWHUV�FKHFNOLVW�
LQ�)LJXUH����VKRZV�WKDW�QR�PHWKRGRORJ\�FRQVLGHUHG�DOO�RI�WKH�SDUDPHWHUV��DQG�WKDW�RQO\�WZR�SDUDPHWHUV�ZHUH�FRQVLGHUHG�
E\�WKH�PDMRULW\�RI�PHWKRGRORJLHV��6LPLODUO\��WKH�PHWKRGRORJLHV�KDG�PDQ\�GLIIHUHQW�DSSURDFKHV�WR�RWKHU�DVSHFWV�VXFK�DV�
KDQGOLQJ�RI�GDWD�SDXFLW\��VL]H�DQG�UHVROXWLRQ�RI�WDUJHW�DUHD��DQG�W\SHV�RI�VRXUFHV�XVHG�

7KH�VHFRQG�GHOLYHUDEOH�RI� WKLV�SURMHFW�� WKH� ³FUHDWLRQ�RU� FKRLFH�RI�DQ�RSSRUWXQLW\�DVVHVVPHQW�PHWKRGRORJ\� LQ�RUGHU� WR�
JHQHUDWH�FRPSDUDEOH�GDWD�DFURVV�FRXQWULHV�´�ZLOO�GUDZ�KHDYLO\�IURP�WKH�¿QGLQJV�RI�WKLV�UHSRUW��7KHUH�LV�FOHDU�VFRSH�IRU�
combining various aspects of the methodologies to develop a template methodology that can to be used across Africa to 
DVVHVV�WKH�SRWHQWLDO�RI�JUHHQ�PLQL�JULGV�LQ�UXUDO�DUHDV�
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ANNEX: METHODOLOGY SUMMARY SHEETS

METHODOLOGY A: *,6�%$6('� &267� &203$5,621� 2)� 62/$5� 39�� 0,1,�+<'52�� ',(6(/� $1'� *5,'�
(;7(16,21�)25�$)5,&$��(&�-2,17�5(6($5&+�&200,66,21��6=$%2�6��(7�$/��

Methodology Type:
Supply-led

Coverage:
Africa

Uses Spatial Mapping:
<HV

Summary:
7KLV�PHWKRGRORJ\�ZDV�GHYHORSHG�E\�WKH�-RLQW�5HVHDUFK�&RPPLVVLRQ�LQ�D�VHULHV�RI�DQDO\VHV�IURP������WR�������
WR�LGHQWLI\�WKH�SRWHQWLDO�RI�GLIIHUHQW�UHQHZDEOH�RSWLRQV��2I�VSHFL¿F�FRQVLGHUDWLRQ�ZDV�WKH�YDULDQFH�LQ�GLHVHO�FRVWV�
EHWZHHQ�UXUDO�DQG�XUEDQ�FRPPXQLWLHV��DQG�KRZ�WR�FLUFXPQDYLJDWH�WKH�ODFN�RI�FRPSUHKHQVLYH�FRXQWU\�OHYHO�GDWD�

7KH�OHYHOLVHG�FRVWV�RI�VRODU�39��PLQL�K\GUR�DQG�GLHVHO�JHQHUDWLRQ�ZHUH�FRPSDUHG��ZLWK�JULG�H[WHQVLRQ�FRQVLGHUHG�
YLDEOH�ZLWKLQ�D�¿[HG�GLVWDQFH�RI�WKH�H[LVWLQJ�JULG�QHWZRUN��/DWHU�VWXGLHV�LQFRUSRUDWHG�¿[HG�JULG�H[WHQVLRQ�FRVWV�
DQG�WKH�DVVHVVPHQW�RI�PLQL�K\GUR�SRWHQWLDO��7KH�FRVW�HVWLPDWHV�ZHUH�FRQVLGHUHG�DJDLQVW�WZR�$ELOLW\�WR�3D\��$73��
VFHQDULRV��DQG�VSDWLDO�PDSSLQJ�ZDV�XVHG�WR�VKRZ�GLIIHUHQWO\�FRORXUHG�UHJLRQV�DFURVV�$IULFD�ZKHUH�HDFK�RSWLRQ�
ZDV�WKH�ORZHVW�FRVW�VROXWLRQ��RU�ZKHUH�QR�RSWLRQV�ZHUH�YLDEOH�ZLWKLQ�WKH�$73�VFHQDULR���7KLV�ZDV�FRPELQHG�ZLWK�D�
SRSXODWLRQ�GHQVLW\�PDS�WR�LQGLFDWH�WKH�SHUFHQWDJH�RI�WKH�SRSXODWLRQ�EHVW�VHUYHG�E\�HDFK�HOHFWUL¿FDWLRQ�VROXWLRQ�

Input Parameters: Sources:

5HQHZDEOH�GDWD
Solar irradiation 39*,6�GDWDEDVH��+HOLR&OLP����
5LYHU�DYHUDJH�DQQXDO�ÀRZ�UDWH %yGLV�.����������'HYHORSPHQW�RI�D�GDWD�VHW�IRU�K\GURORJLFDO�PRGHOOLQJ�±�

*OREDO�5XQRII�'DWD�&HQWUH�
Pico hydro performance and cost 
estimates

(QHUJ\SHGLD���������KWWSV���HQHUJ\SHGLD�LQIR�ZLNL�3LFRB+\GURB3RZHU�

1HWZRUN�DQG�HQHUJ\�GDWD
Accessibility and travel time  
�WR�PDMRU�FLWLHV�

1HOVRQ�$����������(VWLPDWHG�WUDYHO�WLPH�WR�WKH�QHDUHVW�FLW\�RI��������RU�PRUH�
SHRSOH�LQ�\HDU�

Diesel prices (national) *,=�,QWHUQDWLRQDO�)XHO�3ULFHV��%0=��
Transportation costs 8QLWHG�1DWLRQV�8QLYHUVLW\���������7KH�6LJQL¿FDQFH�RI�7UDQVSRUW�&RVWV�LQ�

$IULFD�3ROLF\�%ULHI�Q����
([LVWLQJ�JULG�QHWZRUN $IULFD�,QIUDVWUXFWXUH�&RXQWU\�'LDJQRVWLF��������

.DLMXND�(����������*,6�DQG�5XUDO�(OHFWULFLW\�3ODQQLQJ�LQ�8JDQGD�
6]DER�6��HW�DO����������%XLOGLQJ�WKH�$IULFDQ�5HQHZDEOH�(QHUJ\�3ODWIRUP��
,QWHJUDWLQJ�6XSSRUW�7RROV�IRU�6XVWDLQDEOH�(QHUJ\�'HYHORSPHQW�LQ�$IULFD�

*ULG�H[WHQVLRQ�FRVW 0LQLVWU\�RI�1HZ�DQG�5HQHZDEOH�(QHUJ\��*RYHUQPHQW�RI�,QGLD���������(QHUJ\�
$FFHVV�±�'UDIW��6XE�*URXS�5HSRUW��S������

Mechanics:
7KLV�PHWKRGRORJ\�ZDV�GHYHORSHG�RYHU�WKUHH�VWDJHV��ZLWK�WKH�DGGLWLRQ�RI�PLQL�K\GUR�SRWHQWLDO�DVVHVVPHQW�LQ�WKH�
VHFRQG�SKDVH�DQG�XSGDWHG�FRVW�HVWLPDWHV�DQG�JULG�H[WHQVLRQ�FRVW�PHWKRGRORJ\�LQ�WKH�WKLUG�SKDVH�

In one of the outputs of this methodology, the Energy Solutions in Rural Africa�SDSHU��6]DGR�HW�DO���������WKH�ORZHVW�
FRVW�VROXWLRQ�RI�HLWKHU�GLHVHO�JHQHUDWRUV��JULG�H[WHQVLRQ�RU�VRODU�39�PLQL�JULGV�ZDV�FRPSDUHG�DQG�PDSSHG�XVLQJ�*,6��
7KH�YLDELOLW\�RI�DQ�RSWLRQ�ZDV�GH¿QHG�E\�WZR�$73�VFHQDULRV�������DQG����(85�N:K��DQG�WKH�SRWHQWLDO�SRSXODWLRQ��LQ�
PLOOLRQV��EHVW�VHUYHG�E\�HDFK�HOHFWUL¿FDWLRQ�RSWLRQ�ZDV�WKHQ�VKRZQ�IRU�ERWK�WKUHVKROGV�
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Grid extension
7KH�ERXQGDU\�IRU�WKH�DUHD�HOHFWUL¿HG�XQGHU�JULG�H[WHQVLRQ�ZDV�VHW�RQ�D�FRQWLQHQW�OHYHO�WR��������DQG���NP�IURP�KLJK��
PHGLXP�DQG�ORZ�SRZHU�OLQHV��UHVSHFWLYHO\��DQG�ZLWKLQ�WKLV�ERXQGDU\��JULG�H[WHQVLRQ�ZDV�FRQVLGHUHG�HFRQRPLFDO��7KH�
OHYHOLVHG�FRVW�RI�HQHUJ\�IRU�GLHVHO�RU�VRODU�39�ZDV�FRQVLGHUHG�ZLWKLQ�WKHVH�ERXQGDULHV��DQG�LGHQWL¿HG�VHSDUDWHO\�IRU�
UHJLRQV�ZKHUH�RQO\�JULG�H[WHQVLRQ�ZDV�YLDEOH��7KH������6XVWDLQDEOH�(QHUJ\�3ODQQLQJ��/HDSIURJJLQJ�WKH�(QHUJ\�3RYHUW\�
*DS�UHSRUW��XSGDWHG�WKLV�PHWKRGRORJ\��XVLQJ�D�¿[HG�JULG�H[WHQVLRQ�FRVW�RI����(85F�N:K�NP�LQVWHDG�RI�D�VHW�ERXQGDU\�

Diesel generation
7KH�ORFDO�FRVW�RI�GLHVHO�ZDV�FDOFXODWHG�E\�DGGLQJ�WKH�QDWLRQDO� 
diesel prices to a transportation cost proportional to the travel  
WLPH��LQFOXGLQJ�URDG��RII�URDG�DQG�ZDWHU�EDVHG�WUDYHO��IURP�WKH� 
QHDUHVW�PDMRU�FLW\��1HOVRQ�>����@��-5&�DFFHVVLELOLW\�PDS���$OO� 
RWKHU�YDULDEOHV��VXFK�DV�GLHVHO�JHQHUDWRU�HI¿FLHQF\�DQG�YROXPH� 
RI�GLHVHO�WUDQVSRUWHG�SHU�YHKLFOH��ZHUH�¿[HG�� 

Solar PV
7KH�VRODU�VROXWLRQ�ZDV�DSSUR[LPDWHG�XVLQJ�D���N:S��N:�SHDN�� 
V\VWHP��ZLWK�WKH�39�DUUD\�DQG�EDWWHU\�VL]H�RSWLPLVHG�WR�WKLV�UDWLQJ�� 
GHSHQGLQJ�RQ�WKH�DYHUDJH�LQFLGHQW�LUUDGLDWLRQ��$OO�LQSXWV�DQG�FRVWV� 
RWKHU�WKDQ�V\VWHP�VL]H�ZHUH�¿[HG��

3RSXODWLRQ�IDFWRUV��LQFOXGLQJ�GHPDQG��ZHUH�QRW�FRQVLGHUHG��EXW� 
DUH�UHÀHFWHG�LQ�WKH�FKRLFHV�RI�WKH�$73�VFHQDULRV��7KHVH�FRVW� 
HVWLPDWHV�ZHUH�XSGDWHG�LQ������LQ�WKH�6XVWDLQDEOH�(QHUJ\�3ODQQLQJ�UHSRUW�

Mini-Hydro 
For the 5HQHZDEOH�(QHUJLHV�LQ�$IULFD�UHSRUW��6]DER��������WKLV�ZDV�IXUWKHU�FRPELQHG�ZLWK�FRQWLQHQW�VFDOH�
DVVHVVPHQWV�RI�K\GUR��ZLQG�DQG�ELRPDVV�UHVRXUFHV��DOWKRXJK�RQO\�K\GUR�ZDV�JLYHQ�D�OHYHOLVHG�FRVW�RI�HOHFWULFLW\�
�/&2(���+\GUR�GDWD�ZHUH�GHULYHG�IURP�D�FRQWLQHQWDO�VFDOH�UHPRWH�DVVHVVPHQW�XVLQJ�JOREDO�HOHYDWLRQ�GDWDVHWV�WR�
DSSUR[LPDWH�PHDQ�DQQXDO�VWUHDP�ÀRZ�

7KH�/&2(�ZDV�FDOFXODWHG�IURP�D�¿[HG�SURGXFWLRQ�FRVW�RI���(85F�N:K�DQG�D�¿[HG�JULG�H[WHQVLRQ�FRVW�RI��(85F�NP�
IURP�WKH�SRSXODWLRQ�WR�WKH�QHDUHVW�K\GUR�UHVRXUFH��7KH�K\GUR�UHVRXUFH�ZDV�UHTXLUHG�WR�EH�D�SHUPDQHQW�ULYHU�ZLWK�JUHDWHU�
than 1 percent gradient, greater than 4m��V�DQQXDO�ÀRZ�DQG�D�FDWFKPHQW�VL]H�RI�JUHDWHU�WKDQ����NP2��%\�FRPSDULQJ�
WKH�GLHVHO�DQG�VRODU�39�RSWLRQV�DW�WKH�$73�OHYHO�RI����(85�N:K��WKH�DUHD�SRWHQWLDOO\�EHVW�VHUYHG�E\�PLQL�K\GUR�ZDV�
LGHQWL¿HG��7KH�ELRPDVV�DQG�ZLQG�UHVRXUFHV�ZHUH�PDSSHG�VHSDUDWHO\�IRU�UHIHUHQFH��ZLWK�QR�/&2(�JLYHQ�IRU�FRPSDULVRQ��

Figure A.1: Diesel cost map

Figure A.2:  
Comparing the 
ůŽǁĞƐƚ�ĐŽƐƚ�ŽƉƟŽŶƐ�
between the original 
methodology 
(including mini-hydro) 
and the updated 
methodology and costs 
in the Sustainable 
Energy Planning 
report. 
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Commentary: 
7KLV�ZDV�D�KLJK�OHYHO�PHWKRGRORJ\�WKDW�GLG�QRW�LQFRUSRUDWH�JURXQG�OHYHO�RU�SRSXODWLRQ�GDWD�EXW�QRQHWKHOHVV�
FDWDO\VHG�DGGLWLRQDO��PRUH�GHWDLOHG�ZRUN�LQWR�FRPSDULVRQ�RI�HOHFWUL¿FDWLRQ�RSWLRQV��7KH�FRQVLGHUDWLRQ�RI�WUDYHO�WLPHV�
IURP�PDMRU�FLWLHV�WR�FDOFXODWH�GLHVHO�FRVWV�LV�DQ�DSSURDFK�WKDW�KDV�EHHQ�DGRSWHG�ZLGHO\��EXW�WKH�ODFN�RI�FRQVLGHUDWLRQ�
of population factors (especially population density and economic situation) in this case meant that only indicative 
FRXQWU\�OHYHO�DVVHVVPHQWV�RI�VRODU�39�DQG�JULG�H[WHQVLRQ�SRWHQWLDO�ZHUH�SRVVLEOH��

7KH�UHPRWH�K\GUR�UHVRXUFH�DVVHVVPHQW�WHFKQLTXH�ZDV�YHU\�XVHIXO�IRU�D�UHVRXUFH�WKDW�XVXDOO\�UHTXLUHV�H[WHQVLYH�
GDWD�FROOHFWLRQ��&OHDUO\�WKLV�LQIRUPDWLRQ�ZDV�YHU\�XVHIXO�DV�DQ�LQGLFDWLYH�FRXQWU\�OHYHO�HVWLPDWH�RI�PLQL�K\GUR�
SRWHQWLDO��EXW�LW�FRXOG�QRW�EH�XVHG�LQ�LVRODWLRQ�ZLWKRXW�IXUWKHU�RQVLWH�GDWD�FROOHFWLRQ�

7KH�GLHVHO�YV��VRODU�39�FDOFXODWLRQ�KDV�EHHQ�LQWHJUDWHG�LQWR�WKH�-5&¶V�5(�Q$)�$IULFDQ�5HQHZDEOH�(QHUJ\�
7HFKQRORJ\�>*,6@�3ODWIRUP�

Highlights:

• Did not include population density or energy demand
• )L[HG�ERXQGDULHV�XVHG�IRU�JULG�H[SDQVLRQ
• 5HQHZDEOH�HQHUJ\�UHVRXUFHV�FRQVLGHUHG��VRODU�DQG�K\GUR��QR�ZLQG�RU�ELRPDVV
• 2QO\�YDULDEOH�LQ�WKH�VRODU�39�FDOFXODWLRQ�ZDV�WKH�VL]LQJ�RI�WKH�39�V\VWHPV�
• 0LFUR�JULG�ZDV�FRQVLGHUHG�RQO\�IRU�VRODU�39�EXW�QRW�IRU�39�GLHVHO��ZLQG�39��RU�RWKHU�K\EULG�V\VWHPV
• +\GUR�LQIRUPDWLRQ�RQO\�DOORZV�IRU�DQ�HVWLPDWLRQ�RI�WKH�K\GUR�SRWHQWLDO

Links:
$IULFDQ�5HQHZDEOH�(QHUJ\�7HFKQRORJ\�3ODWIRUP���5(�Q$)�7RRO
KWWS���UH�MUF�HF�HXURSD�HX�UH�QDI�KWPO

6��6]DER�HW�DO����������(QHUJ\�6ROXWLRQV�LQ�5XUDO�$IULFD��0DSSLQJ�(OHFWUL¿FDWLRQ�&RVWV�RI�'LVWULEXWHG�6RODU�DQG�'LHVHO�
*HQHUDWLRQ�YHUVXV�*ULG�([WHQVLRQ

$��%HOZDUG��6��6]DER�HW�DO����������5HQHZDEOH�(QHUJLHV�LQ�$IULFD��

6��6]DER�HW�DO����������6XVWDLQDEOH�(QHUJ\�3ODQQLQJ��/HDSIURJJLQJ�WKH�(QHUJ\�3RYHUW\�*DS�LQ�$IULFD�
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METHODOLOGY B:  *,6�%$6('�&203$5,621�2)�62/$5��:,1'��'20(67,&�$1'�&(175$/,6('�',(6(/�
$1'� *5,'� (;7(16,21� ,1� 7+(� 081,&,3$/,7<� 2)� /25&$� �&(175(� )25� (1(5*<�� (19,5210(17�$1'�
7(&+12/2*<�$1'�32/<7(&+1,&�81,9(56,7<�2)�0$'5,'��-��$0$'25��-��'20,1*8(=�

Methodology Type:
Supply-led

Coverage:
Municipality of Lorca, Murcia (Spain)

Spatial Mapping:
<HV

Summary:
9HUL¿HG�XVLQJ�WKH�PXQLFLSDOLW\�RI�/RUFD��WKLV�PHWKRGRORJ\�ZDV�GHYHORSHG�E\�UHVHDUFKHUV�DW�&(,0$7�DQG�(87,�
803�WR�YDOLGDWH�WKH�XVH�RI�*,6�WR�LGHQWLI\�WKH�DSSURSULDWH�FRQYHQWLRQDO�RU�UHQHZDEOH�WHFKQRORJLHV�IRU�HOHFWUL¿FDWLRQ��
&RPSDULQJ�VRODU��ZLQG��GLHVHO�DQG�JULG�H[WHQVLRQ��D��NP2�UHVROXWLRQ�JULG�ZLWK�OHDVW�FRVW�WHFKQRORJ\�RSWLRQV�ZDV�
JHQHUDWHG�XVLQJ�GHPDQG�HVWLPDWLRQ�DQG�SRSXODWLRQ�GHQVLW\�WR�GHWHUPLQH�WKH�ORFDO�ORDG�

Input Parameters: Sources:

5HQHZDEOH�GDWD
Solar annual radiation 5DPÕUH]�/��HW�DO����������*OREDO�6RODU�5DGLDWLRQ�LQ�6SDLQ�IURP�6DWHOOLWH�,PDJHV��
Wind speed 5DPÕUH]�/��HW�DO����������5HQHZDEOH�(QHUJ\�5HVRXUFHV�LQ�0XUFLD�5HJLRQ��
Cost estimates 9DOOYH�;��6HUUDVROVHV�-����������39�6WDQGDORQH�&RPSHWLQJ�6XFFHVVIXOO\�ZLWK�

*ULG�([WHQVLRQ�LQ�5XUDO�(OHFWUL¿FDWLRQ��$�6XFFHVV�6WRU\�LQ�6RXWKHUQ�(XURSH��
1RWWRQ�*��HW�DO����������:KDW�+\SRWKHVLV�IRU�DQ�(FRQRPLF�6WXG\�RI�(OHFWULF�
*HQHUDWRUV�IRU�5XUDO�$UHDV"�/LWHUDWXUH�6XUYH\�DQG�1HZ�6XJJHVWLRQV�
3DQWRMD�$��HW�DO����������$QDO\VLV�RI�*HQHUDWLRQ�([SHULHQFHV�DQG�2SHUDWLRQ�
0DLQWHQDQFH�DQG�&RVWV�RI�WKH�3KRWRYROWDLF�6\VWHPV�RI�+LGUROD��(QHUJLD�6RODU����

1HWZRUN�DQG�HQHUJ\�GDWD

MV grid infrastructure ,EHUGUROD���������$QDO\VLV�DQG�7UDFLQJ�RI�2YHUKHDG�&DEOH�RI�/RZ�DQG�
0HGLXP�9ROWDJH��0DGULG��

Demographic data
Population density Not Known

Economic values/residential demand 5((���������$WODV�RI�WKH�6SDQLVK�(OHFWULF�'HPDQG��,1'(/�3URMHFW��0DGULG�

Mechanics:
7KH�FRVW�RI�HQHUJ\�ZDV�FDOFXODWHG�IRU�VRODU�39��ZLQG��FHQWUDO�DQG�GRPHVWLF�VWDQG�DORQH�GLHVHO�DQG�JULG�H[WHQVLRQ��7KH�
ORDG�OHYHO�IRU�HDFK�SL[HO�ZDV�FDOFXODWHG�DV�WKH�KRXVHKROG�GHQVLW\�PXOWLSOLHG�E\�WKH�GHPDQG�OHYHOV��ZKLFK�ZHUH�DWWULEXWHG�
EDVHG�RQ�D�PDWUL[�RI�HFRQRPLF�OHYHO�DQG�DYHUDJH�KRXVHKROG�VL]HV��GLIIHUHQW�IRU�UHQHZDEOH�DQG�FHQWUDOLVHG�V\VWHPV��

$�VSDWLDO�DQDO\VLV�PHWKRGRORJ\�ZDV�XVHG�WR�SHUIRUP�D�VHQVLWLYLW\�DQDO\VLV�RQ�WKH�GLIIHUHQW�YDULDEOHV�LQ�WKH�/&2(V�RI�
GLHVHO��ZLQG�DQG�VRODU��ZKLFK�ZDV�LOOXVWUDWHG�IRU�WKH�UXUDO�KRXVHKROGV�RI�WKH�/RUFD�PXQLFLSDOLW\�

Grid extension
&RQQHFWLRQ�FRVWV�IRU�FHQWUDOLVHG�V\VWHPV�ZHUH�DVVXPHG�WR�EH�¿[HG��7KH�FRVW�RI�PHGLXP�YROWDJH�RYHUKHDG�FDEOHV�
�QR�KLJK�YROWDJH�XVHG�RQ�D�PXQLFLSDO�OHYHO��ZDV�FDOFXODWHG�XVLQJ�D�QRQ�OLQHDU�UHODWLRQ�WR�WKH�OHQJWK�RI�WKH�OLQH��ZLWK�
VKRUW�OLQH�H[WHQVLRQV�KDYLQJ�D�KLJKHU�FRVW�NP�

Distributed generation (diesel, solar PV, wind)
7KH�ORDG��FDOFXODWHG�DERYH��ZDV�XVHG�WR�GHWHUPLQH�WKH�VFDOH�RI�WKH�GLVWULEXWHG�JHQHUDWLRQ�V\VWHP�UHTXLUHG���7KH�UHVXOW�
ZDV�FRPELQHG�ZLWK�WKH�UHVRXUFH�\LHOG�LQSXWV�WR�FDOFXODWH�WKH�DVVRFLDWHG�FDSDFLW\�IDFWRUV��7KH�OHYHOLVHG�FRVW�ZDV�WKHQ�
IRXQG�IRU�HDFK�WHFKQRORJ\�RSWLRQ�XVLQJ�¿[HG�GHVLJQ�SDUDPHWHUV��VXFK�DV�(85�N:S�LQYHVWPHQWV�FRVWV��DQG�WKH�ORZHVW�
FRVW�RSWLRQ�GLVSOD\HG�
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Figure B.1:  The final lowest-cost model output

Commentary: 
7KLV�PHWKRGRORJ\�SURYLGHG�D�FOHDU�YLVXDO�SUHVHQWDWLRQ�RI�GLVWULEXWLRQ�RI�OHDVW�FRVW�WHFKQRORJ\�RSWLRQV��ZLWK�WKH�
LQFOXVLRQ�RI�D�VLPSOH�FRQVXPSWLRQ�HVWLPDWLRQ�EDVHG�RQ�HFRQRPLF�OHYHO�DQG�KRXVHKROG�VL]H��7KLV�ZDV�D�FUXFLDO�
YDULDEOH�WR�EH�FRQVLGHUHG��DV�VKRZQ�LQ�WKH�VHQVLWLYLW\�DQDO\VLV��EXW�RQH�WKDW�LV�QRW�DOZD\V�LQFOXGHG�LQ�RWKHU�VWXGLHV��
The sensitivity analysis also highlighted the sensitivity on certain factors such as demand, storage life, fuel price and 
LQFLGHQW�UDGLDWLRQ�

+RZHYHU��H[FHSW�IRU�WKH�PHGLXP�YROWDJH�FRVW�HTXDWLRQ��WKHUH�ZDV�D�ODFN�RI�FODULW\�RQ�WKH�PHWKRGRORJ\�XVHG�±�
HVSHFLDOO\�FRVW�DVVXPSWLRQV�±�ZKLFK�OLPLWHG�LWV�XVHIXOQHVV�DSDUW�IURP�LQ�WKH�XWLOLVDWLRQ�RI�*,6�

Highlights:
• Included population density and energy demand
• *ULG�H[SDQVLRQ�FRVW�DVVXPHG�¿[HG�FHQWUDOL]HG�FRVWV
• 5HQHZDEOH�HQHUJ\�UHVRXUFHV�FRQVLGHUHG��VRODU��ZLQG�EXW�QRW�ELRPDVV�RU�K\GUR
• 0LFUR�JULG�ZDV�FRQVLGHUHG�RQO\�IRU�VRODU�39�EXW�QRW�IRU�39�GLHVHO��ZLQG�39�RU�DQ\�RWKHU�W\SH�RI�K\EULG�V\VWHP
• +\GUR�LQIRUPDWLRQ�RQO\�DOORZHG�IRU�DQ�HVWLPDWLRQ�RI�WKH�K\GUR�SRWHQWLDO

Links:
-��$PDGRU��-��'RPLQJXH]���������$SSOLFDWLRQ�RI�*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV�WR�5XUDO�(OHFWUL¿FDWLRQ�ZLWK�
5HQHZDEOH�(QHUJ\�6RXUFHV

-��$PDGRU��-��'RPLQJXH]���������6SDWLDO�DQDO\VLV�PHWKRGRORJ\�DSSOLHG�WR�UXUDO�HOHFWUL¿FDWLRQ�
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METHODOLOGY C: *,6�%$6('�/2:(67�&267�$66(660(17�2)�62/$5��:,1'��0,1,�+<'52��%,2*$6�$1'�
',(6(/�7(&+12/2*,(6�$*$,167�*5,'�(;7(16,21��&216,'(5,1*�/$5*(�0,1(5$/�,1'8675<�'(0$1'�
�.7+�52<$/�,167,787(�2)�7(&+12/2*<��'��0(17,6��)��)��1(5,1,�(7�$/��

Methodology Type:
Supply-led

Coverage:
1LJHULD�DQG�(WKLRSLD

Spatial Mapping:
<HV

Summary:
7KLV�PHWKRGRORJ\�ZDV�GHYHORSHG�SULPDULO\�E\�WKH�.7+�5R\DO�,QVWLWXWH�RI�7HFKQRORJ\�WR�DGGUHVV�WKH�SHUFHLYHG�QHHG�
IRU�D�VWDQGDUGLVHG�EDVLF�WRRONLW�WKDW�FRXOG�SURYLGH�WKH�IRXQGDWLRQ�RQ�ZKLFK�WR�EXLOG�ORFDOO\�DSSURSULDWH�WRRONLWV��7KH�
PHWKRGRORJ\�OHG�WR�WKH�GHYHORSPHQW�RI�WKH�8QLWH�81�'(6$�RSHQ�VRXUFH�HOHFWUL¿FDWLRQ�WRRO��ZKLFK�JDYH�D�FRXQWU\�
ZLGH�HOHFWUL¿FDWLRQ�VROXWLRQ�WKDW�FRQVLGHUHG�WKH�OHDVW�FRVW�RI�HQHUJ\�IRU�HDFK�SL[HO��GHSHQGLQJ�RQ�WKH�SDUDPHWHUV�RI�
GLHVHO�SULFH�DQG�HQHUJ\�FRQVXPSWLRQ�WLHU��7KH�WRWDO�HVWLPDWHG�FRVW�RI�HOHFWUL¿FDWLRQ�ZDV�WKHQ�JLYHQ�
7KH�UHVXOWV�RI�WKHVH�WZR�SDSHUV�ZHUH�LQFOXGHG�LQ�WKH�,($�:RUOG�(QHUJ\�2XWORRN������

Input Parameters: Sources:

5HQHZDEOH�GDWD

6RODU�UDGLDWLRQ�DQG�ZLQG�VSHHG ,5(1$���������(VWLPDWLQJ�WKH�5HQHZDEOH�(QHUJ\�3RWHQWLDO�LQ�$IULFD��$�*,6�
EDVHG�$SSURDFK�
0HQWLV�'��HW�DO����������$VVHVVLQJ�WKH�7HFKQLFDO�:LQG�(QHUJ\�3RWHQWLDO�LQ�
$IULFD��$�*,6�EDVHG�DSSURDFK��5HQHZ�(QHUJ\�������±���

0LQL�K\GUR��H[LVWLQJ�DQG�SRWHQWLDO�
sites

81,'2���������:RUOG�6PDOO�+\GURSRZHU�'HYHORSPHQW�5HSRUW�

%LRJDV�JHQHUDWRUV��)�)��1HUQL�RQO\� .KDQ�8��HW�DO��7HFKQR�HFRQRPLF�$QDO\VLV�RI�6PDOO�VFDOH�%LRJDV�EDVHG�
3RO\JHQHUDWLRQ�6\VWHPV��%DQJODGHVK�&DVH�6WXG\�

Other technology cost factors ,QIR�5HVRXUFHV���������6XVWDLQDEOH�(QHUJ\�IRU�5XUDO�3RYHUW\�$OOHYLDWLRQ��)RFXV�
,($���������(QHUJ\�7HFKQRORJ\�3HUVSHFWLYHV�
(60$3��7HFKQLFDO�DQG�(FRQRPLF�$VVHVVPHQW�RI�2II�JULG��0LQL�JULG�DQG�*ULG�
(OHFWUL¿FDWLRQ�7HFKQRORJLHV�

1HWZRUN�DQG�HQHUJ\�GDWD

Local grid infrastructure, grid 
H[WHQVLRQ�DQG�SRZHU�SODQWV

$I'%���������$IULFD�,QIUDVWUXFWXUH�.QRZOHGJH�3URJUDP�

Diesel -5&��/DQG�5HVRXUFH�0DQDJHPHQW
:RUOG�'DWD�%DQN�

Mineral reserves 86*6��0LQHUDO�5HVRXUFHV�2Q�/LQH�6SDWLDO�'DWD

Demographic data

8VHU�GHPDQG�/HYHOV :RUOG�%DQN�*OREDO�7UDFNLQJ�)UDPHZRUN
Population density ,($���������(QHUJ\�$FFHVV�'DWDEDVH

(8�(QHUJ\�,QLWLDWLYH��������

Mechanics:
7KH�PRGHO�¿UVW�ORRNHG�DW�WKH�H[LVWLQJ�DQG�SODQQHG�JULG�QHWZRUN��EHIRUH�XVLQJ�SRSXODWLRQ�GDWD�WR�GHWHUPLQH�ZKHWKHU�RQ�
JULG�RU�RII�JULG�VROXWLRQV�ZRXOG�EHVW�VHUYH�WKH�UHPDLQLQJ�DUHDV��7KH�WDUJHW�OHYHO�RI�DFFHVV��SRSXODWLRQ�GHQVLW\�DQG�UHVRXUFH�
DYDLODELOLW\�DQG�FRVWV�ZHUH�WKHQ�XVHG�WR�GHWHUPLQH�ZKLFK�WHFKQRORJ\�ZRXOG�EH�PRVW�DSSURSULDWH�IRU�RII�JULG�DUHDV�
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81�'(6$�2SHQ�6RXUFH�(OHFWUL¿FDWLRQ�7RRO
5HOHDVHG�LQ�0DUFK�������WKH�81�'(6$�WRRO��EXLOW�ZLWK�.7+�XVLQJ�WKH�PHWKRGRORJ\�GHVFULEHG�DERYH��PHDVXUHG�
WKH�WRWDO�HOHFWUL¿FDWLRQ�FRVWV�DQG�RSWLPDO�WHFKQRORJ\�GHSOR\PHQW�RSWLRQV�IRU�HDFK�FRXQWU\�LQ�$IULFD��7KH�VSOLW�RI�JULG��
PLQL�JULG�DQG�VWDQG�DORQH�RSWLRQV�ZDV�EDVHG�RQ�WKH�WZR�SDUDPHWHUV�RI�GLHVHO�SULFH�DQG�OHYHO�RI�HQHUJ\�FRQVXPSWLRQ�
�DV�GH¿QHG�E\�WKH�:RUOG�%DQN�WLHUV�RI�HQHUJ\�FRQVXPSWLRQ��

Commentary: 
7KH�PHWKRGRORJ\�ORRNHG�DW�FKDQJLQJ�LQYHVWPHQW�FRVWV�DQG�UHWXUQV�XS�WR������WR�GHWHUPLQH�WKH�EHVW�HOHFWUL¿FDWLRQ�
RSWLRQ��+RZHYHU��LW�DVVXPHG�LQVWDQWDQHRXV�LPSOHPHQWDWLRQ��ZKLFK�ZDV�XQIHDVLEOH�DQG�SRWHQWLDOO\�VNHZHG�WKH�
UHVXOWV�WRZDUG�JULG�H[WHQVLRQ�E\�RPLWWLQJ�ORQJ�OHDG�LQ�WLPHV��7KH�PHWULFV��HVSHFLDOO\�WKH�HQHUJ\�FRQVXPSWLRQ�WLHUV�
GH¿QHG�E\�WKH�:RUOG�%DQN��DOLJQHG�GLUHFWO\�ZLWK�6(�$//�DQG�XWLOLVHG�UHODWLYHO\�UHDGLO\�DYDLODEOH�GDWD�VRXUFHV��

Grid expansion
*ULG�H[SDQVLRQ�ZDV�DSSUR[LPDWHG�XVLQJ�$I'%¶V�
WUDQVPLVVLRQ�H[SDQVLRQ�SODQ�SOXV�WKH�DVVXPSWLRQ�RI�
FRQQHFWLQJ�DOO�SODQQHG�DQG�H[LVWLQJ�SRZHU�SODQWV�DQG�
PLQHV�WR�WKH�JULG�YLD�09�OLQHV��PD[LPXP���N���%\�
considering population data, the optimal on/off-grid split 
ZDV�IRXQG�IRU�WKH�UHPDLQLQJ�XQHOHFWUL¿HG�SRSXODWLRQ��
factoring in the national grid electricity cost and distance to 
WKH�JULG��

7KH�JULG�H[WHQVLRQ�DOJRULWKP�RI�WKH�PRGHO�LV�GHWDLOHG�LQ�
Mentis et al.��������

Diesel generation
$Q�/&2(�FRVW�FRPSDULVRQ�ZDV�WKHQ�UXQ�IRU�WKH�GLIIHUHQW�
RII�JULG�RSWLRQV��'LHVHO�FRVW�ZDV�WDNHQ�IURP�WKH�(8�-5&�
methodology, utilising the JRC accessibility database of 
WUDYHO�WLPH�WR�ELJ�FLWLHV��ZKLFK�JDYH�D�¿QDO�FRVW�SURSRUWLRQDO�
WR�WKLV�WUDYHO�WLPH�

Renewable generation
7KH�FRVW�ZDV�H[SUHVVHG�DV�ERWK�WKH�OHYHOLVHG�FRVW�RI�
HQHUJ\�DQG�WKH�WRWDO�FRVW�SHU�KRXVHKROG��ZLWK�IRXU�NH\�
parameters used:

• Target level and quality of energy access
• Population density
• Local grid connection characteristics
• Availability of local energy resources and 

technology costs

• 

Figure C.1: Optimal solutions for Nigeria 
and Ethiopia
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7KH�QHZO\�UHOHDVHG�81�'(6$�RSHQ�VRXUFH�WRRO�ZDV�YHU\�FOHDU�DQG�XVDEOH��ZLWK�ZHOO�SUHVHQWHG�JUDSKLFV�DQG�
LQWHUIDFH��7KH�NH\�LVVXH�ZDV�WKH�ODFN�RI�PLQL�JULGV�SUHVHQWHG�LQ�WKH�PRGHO��SUHVXPDEO\�GXH�WR�D�ODFN�RI�LGHQWL¿HG�
UHQHZDEOH�UHVRXUFHV�RU�D�EXJ�LQ�WKH�¿UVW�UHOHDVH��ZKLFK�OHG�WR�SURSRVDOV�WKDW�VRPH�FRXQWULHV�EH�HOHFWUL¿HG�ZLWK�RQO\�
JULG�RU�VWDQG�DORQH�RSWLRQV��&OHDUO\�WKLV�ZDV�DW�RGGV�ZLWK�RWKHU�ZRUN�DQG�HYLGHQFH�LQ�WKLV�¿HOG��DV�ZHOO�DV�ZLWK�WKH�
PHWKRGRORJ\��H[HPSOL¿HG�E\�)LJXUH�&����ZKLFK�VKRZHG�VLJQL¿FDQW�PLQL�JULG�GHYHORSPHQW�LQ�WKH�VROXWLRQV�SURSRVHG�
IRU�1LJHULD�DQG�(WKLRSLD�

Figure C.2: Screenshot of the electrification option outputted by the model for tier 3 access 
with high diesel prices  

Highlights:
• Included population density and energy demand
• *ULG�H[SDQVLRQ�FRVW�DVVXPHG�¿[HG�FHQWUDOL]HG�FRVWV
• 5HQHZDEOH�HQHUJ\�UHVRXUFHV�FRQVLGHUHG��VRODU��ZLQG�EXW�QRW�ELRPDVV�RU�K\GUR
• 0LFUR�JULG�ZDV�FRQVLGHUHG�RQO\�IRU�VRODU�39�EXW�QRW�IRU�39�GLHVHO��ZLQG�39�RU�DQ\�RWKHU�W\SH�RI�K\EULG�V\VWHP
• +\GUR�LQIRUPDWLRQ�RQO\�DOORZHG�IRU�DQ�HVWLPDWLRQ�RI�WKH�K\GUR�SRWHQWLDO

Links:
0HQWLV�HW�DO����������$�*,6�EDVHG�$SSURDFK�IRU�(OHFWUL¿FDWLRQ�3ODQQLQJ��$�&DVH�6WXG\�RQ�1LJHULD

1HULQL�)��HW�DO����������$�&RVW�FRPSDULVRQ�RI�WHFKQRORJ\�DSSURDFKHV�IRU�LPSURYLQJ�DFFHVV�WR�HOHFWULFLW\�VHUYLFHV

:RUOG�(QHUJ\�2XWORRN��,($�������

2SHQ�6RXUFH�6SDWLDO�(OHFWUL¿FDWLRQ�7RRONLW
KWWSV���ZZZ�NWK�VH�HQ�LWP�LQVW�HQHUJLWHNQLN�IRUVNQLQJ�GHVD�SURMHFWV�RQJRLQJ�SURMHFWV�RSHQ�VRXUFH�VSDWLDO�
HOHFWUL¿FDWLRQ�WRRONLW�RQVVHW���������

81�'(6$�(OHFWULFLW\�$FFHVV�7RRO
KWWSV���XQLWH�XQ�RUJ�VLWHV�XQLWH�XQ�RUJ�¿OHV�DSS�GHVD�HOHFWUL¿FDWLRQ�LQGH[�KWPO
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METHODOLOGY D:� *,6�%$6('� 23325781,7<� $66(660(17� 0(7+2'2/2*<� 86,1*� 7+(� 1(7:25.�
3/$11(5�722/��&2/80%,$�81,9(56,7<��1.580$+�81,9(56,7<�2)�6&,(1&(�$1'�7(&+12/2*<��.80$6,�
(1(5*<�&(175(��)��.(0$86825�(7�$/��

Methodology Type:
Supply-led

Coverage:
Ghana

Spatial Mapping:
<HV

Summary:
:LWK�D�SODQQLQJ�SHULRG�RI����\HDUV��WKH�1HWZRUN�3ODQQHU�WRRO�ZDV�DSSOLHG�WR�������XQHOHFWUL¿HG�FRPPXQLWLHV�LQ�
*KDQD�WR�SUHGLFW�WKH�FRVW�RI�GLIIHUHQW�JHQHUDWLRQ�RSWLRQV��VRODU�39��GLHVHO��JULG�H[WHQVLRQ��IRU�HDFK�FRPPXQLW\��
7KH�WRWDO�FRVW�RI�HOHFWUL¿FDWLRQ�ZDV�JLYHQ�IRU�HDFK�RSWLRQ�PL[�RI�RSWLRQV��DQG�D�VHQVLWLYLW\�DQDO\VLV�ZDV�GRQH�WR�
HQVXUH�WKH�UREXVWQHVV�RI�FRQFOXVLRQV��7KH�OLPLWLQJ�IDFWRU�RI�WKH�WRRO�ZDV�LWV�UHOLDQFH�RQ�UHPRWH�GDWDVHWV�WR�DYRLG�
LQFRPSOHWHQHVV��ZKLFK�PHDQW�WKDW�ZLQG��PLQL�K\GUR�DQG�ELRPDVV�ZHUH�QRW�FRQVLGHUHG�

7KH�ODWHVW�UHOHDVH�RI�WKH�1HWZRUN�3ODQQHU��Y�������GRHV�DOORZ�IRU�FRQVLGHUDWLRQ�ZLQG��K\GUR�DQG�K\EULG�PLQL�JULGV��
WKRXJK�WKLV�KDV�QRW�\HW�EHHQ�GHPRQVWUDWHG�LQ�SUDFWLFH�

Input Parameters: Sources:

5HQHZDEOH�GDWD
Solar irradiation 6:(5$���������1DWLRQDO�5HQHZDEOH�(QHUJ\�5HSRUW��*KDQD�

1HWZRUN�DQG�HQHUJ\�GDWD
Grid infrastructure *KDQD��(QHUJ\�&RPPLVVLRQ��(OHFWULFLW\�&RPSDQ\�RI�*KDQD�DQG�1RUWKHUQ�

(OHFWULFLW\�'HSDUWPHQW�
Diesel $VVXPHG�FRQVXOWDWLRQ�ZLWK�JHQHUDWRU�GHDOHUV

Demographic data
3RSXODWLRQ�VL]H�DQG�JURZWK�UDWH *KDQD�6WDWLVWLFDO�6HUYLFH���������3RSXODWLRQ�DQG�+RXVLQJ�&HQVXV�

8QHOHFWUL¿HG�FRPPXQLW\�ORFDWLRQV 0LQLVWU\�RI�(QHUJ\��1DWLRQDO�(OHFWUL¿FDWLRQ�6FKHPH��1(6��0DVWHU�3ODQ�
5HYLHZ������±������

Elasticity of electricity demand %DQN�RI�*KDQD�

Demand $VVXPHG�FRQVXOWDWLRQ�ZLWK�H[SHUWV�

Financial/economic data
Interest rates %DQN�RI�*KDQD
(FRQRPLF�JURZWK�UDWH %DQN�RI�*KDQD

Mechanics:
1HWZRUN�3ODQQHU�LV�D�GHGLFDWHG�VXSSRUW�WRRO�IRU�GHVLJQ�DQG�FRVWLQJ�RI�HOHFWUL¿FDWLRQ�RSWLRQV��GHYHORSHG�E\�0RGL�
5HVHDUFK�*URXS�DW�&ROXPELD�8QLYHUVLW\��,W�EXLOGV�RQO\�XSRQ�GDWD�DYDLODEOH�IRU�DOO�FRXQWULHV��VR�GRHV�QRW�FRQVLGHU�
ZLQG��K\GUR�RU�ELRPDVV�UHVRXUFHV��6RODU�39�LV�RQO\�FRQVLGHUHG�IRU�RII�JULG��DQG�QRW�PLQL�JULG��VROXWLRQV�

7KH�WRWDO�FRVW�RI�WKH�HOHFWUL¿FDWLRQ��IRU�YDULRXV�SHQHWUDWLRQ�UDWHV�LV�WKHQ�JLYHQ��DQG�D�VHQVLWLYLW\�DQDO\VLV�LV�SHUIRUPHG�
WR�XQGHUVWDQG�WKH�UREXVWQHVV�RI�WKH�UHFRPPHQGHG�HOHFWUL¿FDWLRQ�VFHQDULRV�
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Initial conditions
,Q�JHQHUDO��WKH�PRGHO�VWDUWV�ZLWK�JHRVSDWLDO�GDWD��VXFK�DV�VHWWOHPHQW�ORFDWLRQV�DQG�GLVWDQFHV�WR�WKH�09�JULG��DQG�
VRFLR�HFRQRPLF�DQG�GHPRJUDSKLF�GDWD�VXFK�DV�LQWHUHVW�UDWH��HFRQRPLF�DQG�SRSXODWLRQ�JURZWK�UDWH�DQG�PHDQ�
KRXVHKROG�VL]HV�

Figure D.2: Final cost of electrification by region and penetration rate

Demand
'HPDQG�LV�WKHQ�FDOFXODWHG�IURP�WKH�LQLWLDO�FRQGLWLRQV��ZLWK�PHDQ�
demand based on facility type (house, productive, commercial or 
LQVWLWXWLRQDO��DQG�PHDQ�FXVWRPHU�VL]H��3RSXODWLRQ�JURZWK�GDWD�DUH�
SURMHFWHG�RYHU�SODQQLQJ�WLPHIUDPHV��XVHG�WR�HVWLPDWH�SHDN�DQG�
WRWDO�GHPDQG�RYHU�WKH�SODQQLQJ�SHULRG�IRU�HDFK�VHWWOHPHQW��7KLV�
FDOFXODWLRQ�DOVR�LQFOXGHV�WKH�WHQGHQF\�IRU�ODUJHU�VHWWOHPHQWV�ZLWK�
PRUH�VHUYLFH�IDFLOLWLHV��KRVSLWDOV��VFKRROV�HWF���WR�JURZ�DW�D�ODUJHU�
UDWH�WKDQ�VPDOOHU��ORZHU�VHUYLFHG�VHWWOHPHQWV��

(OHFWUL¿FDWLRQ�RSWLRQ�DOJRULWKP
'HWDLOHG�FRVW�FRPSRQHQWV�IRU�WKH�WKUHH�HOHFWUL¿FDWLRQ�RSWLRQV��VRODU�
39��GLHVHO�JHQHUDWLRQ�DQG�JULG�H[WHQVLRQ��DUH�LQSXW�LQWR�WKH�PRGHO�
E\�WKH�XVHU��&RVW�FRPSRQHQWV�LQFOXGH�GLVFRXQW�UDWH��RSHUDWLRQ�DQG�
PDLQWHQDQFH�FRVWV�DQG�FDSLWDO�FRVWV�

First, the three options are costed for each settlement, using the 
SURMHFWLRQV�RYHU�WKH�SODQQLQJ�SHULRG��7KH�RII�JULG�RSWLRQ�LV�GH¿QHG�DV�
VRODU�39�ZLWK�EDFNXS�GLHVHO�JHQHUDWLRQ��WKH�PLQL�JULG�LV�GH¿QHG�DV�
GLHVHO�JHQHUDWLRQ�ZLWK�/9�GLVWULEXWLRQ��DQG�JULG�H[WHQVLRQ�LV�GH¿QHG�
DV�LQWHUQDO�DQG�H[WHUQDO�FRVWV��ZKHUH�LQWHUQDO�FRVWV�UHIHU�WR�WKH�/9�OLQHV��WUDQVIRUPHUV�DQG�RWKHU�HTXLSPHQW�WKDW�
FRQQHFWV�D�KRXVHKROG��DQG�H[WHUQDO�UHIHUV�WR�WKH�09�OLQHV�FRQQHFWLQJ�WKH�FRPPXQLW\�WR�WKH�QHDUHVW�QHWZRUN�

7KH�ORZHVW�GHFHQWUDOLVHG�FRVW�RSWLRQ��RII�JULG�DQG�PLQL�JULG��LV�VHOHFWHG��DQG�WKHQ�FRPSDUHG�DJDLQVW�WKH�LQWHUQDO�
FRVWV�RI�WKH�JULG�H[WHQVLRQ�IRU�HDFK�KRXVHKROG��,I�FKHDSHU��WKHQ�WKH�VHOHFWHG�GHFHQWUDOLVHG�RSWLRQ�LV�VHOHFWHG��DQG�DOO�
VHWWOHPHQWV�ZKHUH�JULG�H[WHQVLRQ�LV�FKHDSHVW�DUH�QRWHG��$�JHRVSDWLDO�DOJRULWKP�WULHV�WR�FRQQHFW�DOO�RI�WKH�VHWWOHPHQWV�
PDUNHG�IRU�JULG�H[WHQVLRQ�ZLWKLQ�WKH�EXGJHW�EDUULHU��VHW�E\�WKH�GLIIHUHQFH�LQ�FRVW�EHWZHHQ�WKH�GHFHQWUDOLVHG�RSWLRQ�
DQG�WKH�WRWDO�FRVW��LQWHUQDO�DQG�H[WHUQDO��RI�JULG�H[WHQVLRQ�IRU�WKDW�FRPPXQLW\��,I�WKLV�LV�QRW�SRVVLEOH��WKHQ�WKH�OHDVW�

Figure D.1: Grid infrastructure 
of Ghana. 2011.
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Commentary: 
:KHQ�XVHG�LQ�*KDQD��WKH�1HWZRUN�3ODQQHU�WRRO�SURYLGHG�D�OHYHO�RI�DFFXUDF\�DERYH�WKDW�RI�PHWKRGRORJLHV�WKDW�UHO\�
SUHGRPLQDQWO\�RQ�UHPRWH�JOREDO�RU�VDWHOOLWH�VRXUFHV��7KH�LQSXW�RI�VSHFL¿F�SRSXODWLRQ�IDFWRUV�VXFK�DV�HFRQRPLF�DQG�
SRSXODWLRQ�JURZWK�UDWHV�DQG�KRVSLWDOV�DOORZHG�IRU�D�PXFK�PRUH�DFFXUDWH�GLVFRXQWHG�WRWDO�FRVW�SURMHFWLRQ�IRU�WKH�
FRXQWU\¶V�HOHFWUL¿FDWLRQ�SODQ���

+RZHYHU��WKH�WRRO�ZDV�GHVLJQHG�WR�DXWRPDWLFDOO\�SURYLGH�WKH�SULPDU\�GDWDVHWV�UHTXLUHG��DQG�WKHUHIRUH�GLG�QRW�
FRQVLGHU�WHFKQRORJLHV�VXFK�DV�PLQL�K\GUR�RU�ELRPDVV��IRU�ZKLFK�FRXQWU\�GDWD�ZHUH�QRW�UHDGLO\�DYDLODEOH��:LQG�DOVR�
ZDV�QRW�LQFOXGHG��DQG�WKH�GH¿QLWLRQ�RI�WKH�PLQL�JULG�RSWLRQ�DV�GLHVHO�JHQHUDWLRQ�UDWKHU�WKDQ�D�UHQHZDEOH�VRXUFH�
OLPLWHG�WKH�DSSOLFDELOLW\�RI�WKLV�PHWKRGRORJ\�IRU�UHQHZDEOH�PLQL�JULG�SURMHFWV�

Highlights:

• 5HQHZDEOH�HQHUJ\�UHVRXUFHV�FRQVLGHUHG��VRODU
• Population level data collection more accurate than remote data
• Detailed energy demand analyses:

 – 'HWDLOHG�FRVW�FRPSRQHQWV�JLYHQ�IRU�WKH�WKUHH�HOHFWUL¿FDWLRQ�RSWLRQV��VRODU�39��GLHVHO�JHQHUDWLRQ��JULG�
H[WHQVLRQ�

 – 7KH�RQO\�PLQL�JULG�FRQVLGHUHG�ZDV�VRODU�39�ZLWK�GLHVHO�EDFNXS�JHQHUDWRU��QR�RWKHU�5(�RSWLRQV�WDNHQ�
into account 

 – Took into account socio-economic and demographic data

Links:
.HPDXVXRU�)��HW�DO����������(OHFWUL¿FDWLRQ�3ODQQLQJ�8VLQJ�1HWZRUN�3ODQQHU�7RRO��7KH�&DVH�RI�*KDQD� �
(OHFWUL¿FDWLRQ�SODQQLQJ�XVLQJ�1HWZRUN�3ODQQHU�WRRO��7KH�FDVH�RI�*KDQD
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METHODOLOGY E:� *,6�%$6('� &203$5,621� 2)� 62/$5�� :,1'� $1'� *5,'� (;7(16,21� )25� 9,(71$0�
�+$12,�,167,787(�2)�(1(5*<��.��4��1*8<(1�

Methodology Type:
Supply-led

Coverage:
Vietnam

Spatial Mapping:
<HV

Summary:
7KH�PHWKRGRORJ\�GLG�QRW�DLP�WR�LGHQWLI\�WKH�ORZHVW�FRVW�HOHFWUL¿FDWLRQ�RSWLRQ�IRU�UXUDO�VHWWOHPHQWV�LQ�9LHWQDP��,QVWHDG��
LW�ZDV�D�SUHOLPLQDU\�DVVHVVPHQW�RI�WKH�FRPSHWLWLYHQHVV�RI�VRODU��ZLQG�DQG�GHFHQWUDOLVHG�GLHVHO�JHQHUDWLRQ�DJDLQVW�
JULG�H[WHQVLRQ��6HWWOHPHQW�VSHFL¿F�GDWD�ZHUH�QRW�FRQVLGHUHG��7KH�LQGLFDWLYH�FRVWV�RI�HDFK�RSWLRQ�ZHUH�FRPSDUHG�IRU�
GLIIHUHQW�GLVWDQFHV�WR�WKH�JULG�DQG�KRXVHKROG�GHQVLWLHV�

'XH�WR�WKH�ODFN�RI�DYDLODEOH�GDWD�RQ�XQHOHFWUL¿HG�FRPPXQLWLHV�DQG�JULG�LQIUDVWUXFWXUH�LQ�9LHWQDP��LW�ZDV�SRVVLEOH�RQO\�
to consider estimated variable ranges and indicate the proportion of populations that might be best served by the 
GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV��

Input Parameters: Sources:

5HQHZDEOH�GDWD
Solar radiation 1$6$���������*OREDO�6XUIDFH�0HWHRURORJ\�DQG�6RODU�(QHUJ\�
Wind speed 7UXH:LQG�6ROXWLRQV���������:LQG�(QHUJ\�5HVRXUFH�$WODV�RI�6RXWKHDVW�$VLD�

based on MesoMap, a meso-scale atmospheric simulation system and 
KLVWRULFDO�ZHDWKHU�GDWD�IURP�86�1DWLRQDO�&HQWHU�IRU�$WPRVSKHULF�5HVHDUFK��

Economic and technical estimates ,QVWLWXWH�RI�(QHUJ\���������1HZ�DQG�5HQHZDEOH�(QHUJ\�3ODQQLQJ�LQ�9LHWQDP��
3RNKDUHO��6����������(QHUJ\�(FRQRPLFV�RI�&RRNLQJ�LQ�+RXVHKROGV�LQ�1HSDO�

1HWZRUN�DQG�HQHUJ\�GDWD
1HWZRUN�JULG�FKDUJHV�DQG�H[WHQVLRQ�
costs (estimated)

,QVWLWXWH�RI�(QHUJ\���������7KH�0DVWHU�3ODQ�IRU�3RZHU�'HYHORSPHQW�6WDJH�
9,��+DQRL��9LHWQDP�

Demographic data

/RDG�SUR¿OH ,QVWLWXWH�RI�(QHUJ\���������1HZ�DQG�5HQHZDEOH�(QHUJ\�3ODQQLQJ�LQ�9LHWQDP�

Financial/economic data

Discount rate ,QVWLWXWH�RI�(QHUJ\���������7KH�0DVWHU�3ODQ�IRU�3RZHU�'HYHORSPHQW�6WDJH�
9,��+DQRL��9LHWQDP�

,QÀDWLRQ��XVHG�IRU�2	0�HVFDODWLRQ�
rate)

,QVWLWXWH�RI�(QHUJ\���������*XLGHOLQHV�RQ�,QYHVWPHQW�$QDO\VLV�IRU�3RZHU�
1HWZRUN�3ODQQLQJ�3URMHFWV��+DQRL��9LHWQDP�

Mechanics:
7KH�PHWKRGRORJ\�XVHG�WKUHH�WHFKQRORJ\�UHIHUHQFH�FDVHV��VRODU�39�RI�����DQG�����:S�����:�ZLQG�WXUELQH��DJDLQVW�
JULG�H[WHQVLRQ�DQG�JDVROLQH�JHQHUDWLRQ��)LUVW�WKH�UHVRXUFH�DYDLODELOLW\�ZDV�FRQYHUWHG�WR�FRVW�RI�HQHUJ\�HVWLPDWHV�
�91'�N:K��IRU�VRODU�39��ZLQG�DQG�JDVROLQH�JHQHUDWLRQ��XVLQJ�V\VWHP�FKDUDFWHULVWLFV�IURP�,($�������1HZ�DQG�
5HQHZDEOH�(QHUJ\�3ODQQLQJ�LQ�9LHWQDP���$�W\SLFDO�ORDG�SUR¿OH�ZDV�WKHQ�FDOFXODWHG�DQG�XVHG�WR�FRPSDUH�WKH�
FRPSHWLWLYHQHVV�RI�WKHVH�RSWLRQV�ZLWK�JULG�EDVHG�HOHFWUL¿FDWLRQ�

7KH�PHWKRGRORJ\�GLG�QRW�FRQVLGHU�VSHFL¿F�VHWWOHPHQWV�RU�FRUUHVSRQGLQJ�IDFWRUV�VXFK�DV�GHQVLW\�RU�GHPDQG��EXW�
HVWLPDWHG�W\SLFDO�FRXQWU\ZLGH�YDOXHV��L�H������N:K�GD\�KRXVHKROG�GHPDQG���7KH�OHYHOLVHG�FRVW�DQG�FDSLWDO�FRVW�SHU�
FRQQHFWLRQ�ZHUH�WKHQ�IRXQG�IRU�HDFK�RSWLRQ��ZLWK�KRXVHKROG�GHQVLW\�DV�D�YDULDEOH��DQG�XVHG�WR�DWWDLQ�HVWLPDWHV�IRU�
WKH�SURSRUWLRQ�RI�WKH�SRSXODWLRQ�WKDW�FRXOG�EHVW�EH�HOHFWUL¿HG�ZLWK�HDFK�RSWLRQ�
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Commentary: 
6LPSOH�/&2(�FRPSDULVRQV�ZHUH�PDGH�XWLOLVLQJ�FRXQWU\�VSHFL¿F�LQIRUPDWLRQ�VXFK�DV�ZKDW�WHFKQRORJLHV�ZHUH�ORFDOO\�
DYDLODEOH��1R�FRXQWU\�OHYHO�UHVRXUFH�DVVHVVPHQWV�ZHUH�UHTXLUHG��SDUWLDOO\�GXH�WR�D�ODFN�RI�FRQVLGHUDWLRQ�IRU�PLQL�
K\GUR�RU�ELRPDVV��7KH�JHQHUDWLRQ�FDOFXODWLRQV�IRU�HDFK�WHFKQRORJ\�ZHUH�ZHOO�IRXQGHG�DQG�DFFXUDWH��

7KH�FULWLFDO�OLPLWDWLRQ�ZDV�WKH�/&2(�FRPSDULVRQ��ZKLFK�XVHG�WKH�OHQJWK�RI�UHTXLUHG�09�OLQH�DV�D�SDUDPHWHU�GXH�WR�
D�ODFN�RI�VHWWOHPHQW�OHYHO�RU�JULG�QHWZRUN�GDWD��7KHUHIRUH��WKH�¿QGLQJ�RI�ZDV�RI�WKH�UHODWLYH�FRVWV��DQG�WKHUHIRUH�WKH�
UHODWLYH�SURSRUWLRQ�RI�WKH�SRSXODWLRQ�WKDW�FRXOG�EH�HOHFWUL¿HG�WKURXJK�HDFK�RSWLRQ��7KH�JULG�LQIUDVWUXFWXUH�RU�VSHFL¿F�
FRPPXQLW\�ORFDWLRQV�ZHUH�QRW�FRQVLGHUHG�RU�VSDWLDOO\�PDSSHG��

,I�JULG�LQIUDVWUXFWXUH�DQG�SRSXODWLRQ�IDFWRUV�ZHUH�LQFOXGHG��FRPELQHG�ZLWK�LQFUHDVHG�DFFXUDF\�RI�WKH�ZLQG�VSHHG�GDWD�
DQG�WKH�UHVROXWLRQ�RI�VRODU�UDGLDWLRQ�GDWD��WKH�PHWKRGRORJ\¶V�RXWSXWV�ZRXOG�EH�VLJQL¿FDQWO\�PRUH�DSSOLFDEOH�

Highlights:
• /RZHVW�FRVW�RSWLRQ�IRU�GHFHQWUDOL]HG�VRODU��ZLQG�DQG�GLHVHO�JHQHUDWLRQ�YV��JULG�H[WHQVLRQ
• )L[HG�VRODU�39��ZLQG�WXUELQH��GLHVHO�JHQHUDWRU�VL]HV
• )XHO�FRVW�¿[HG�DW����SHUFHQW�DERYH�PDUNHW�UDWKHU�WKDQ�GLVWDQFH�GHSHQGHQW�
• LCOE comparison using the length of required MV line as a parameter

Links:
.��4��1JX\HQ���������$OWHUQDWLYHV�WR�*ULG�([WHQVLRQ�IRU�5XUDO�(OHFWUL¿FDWLRQ��'HFHQWUDOLVHG�5HQHZDEOH�(QHUJ\�
Technologies in Vietnam

Wind speed
:LQG�VSHHG�GDWD�ZHUH�WDNHQ�IURP�DQ�H[LVWLQJ�VWXG\�WKDW�XWLOLVHG�
DQ�DWPRVSKHULF�PRGHO�DQG�KLVWRULFDO�ZHDWKHU�GDWD�WR�DWWDLQ�ZLQG�
VSHHG�HVWLPDWHV��7KH�ZLQG�VSHHG�GDWD�ZHUH�RQO\�DYDLODEOH�DW�
���DQG���P�KHLJKWV��VR�ZHUH�WKHQ�H[WUDSRODWHG�WR���P��XVLQJ�
D�PHWKRG�IURP�&DYDOOR�HW�DO��������:LQG�(QHUJ\��5HVRXUFHV��
6\VWHPV��DQG�5HJLRQDO�6WUDWHJLHV���7KH���P�VSHHG�ZDV�WKHQ�
FRQYHUWHG�WR�D�ZLQG�VSHHG�GLVWULEXWLRQ�XVLQJ�WKH�5D\OHLJK�
IXQFWLRQ��ZKLFK�ZDV�EDFNHG�E\�SUHYLRXV�UHVHDUFK��&DYDOOR�HW�DO��
�������7KLV�SURYLGHG�JRRG�LQGLFDWLYH�GDWD��EXW�JURXQG�OHYHO�GDWD�
FROOHFWLRQ�ZRXOG�VWLOO�EH�UHTXLUHG�LQ�D�IXOO�DQDO\VLV�WR�DFFRXQW�IRU�
WKH�KLJK�GHSHQGHQFH�RQ�ORFDO�WRSRORJ\�

Solar
6RODU�LUUDGLDWLRQ�ZDV�WDNHQ�IURP�VDWHOOLWH�GDWD�DQG�FRPELQHG�ZLWK�
VWDQGDUG�FRVW�DQG�SHUIRUPDQFH�HVWLPDWHV��VXFK�DV����\HDU�EDWWHU\�
OLIH�DQG����\HDU�39�PRGXOH�OLIHWLPH��WR�DWWDLQ�D�FRVW�RI�HQHUJ\�

Diesel generation
7KH�ORFDOO\�DYDLODEOH�0RGHO�(0����-DSDQHVH�JHQHUDWRU�ZDV�XVHG�
IRU�FRPSDULVRQ��DVVXPLQJ���KRXUV�FRQVHUYDWLYH�XVDJH�DQG������O�
N:K��'LHVHO�FRVW�ZDV�HVWLPDWHG�DV����SHUFHQW�DERYH�PDUNHW�UDWH��
DQG�LW�ZDV�DVVXPHG�WKDW�WKH�IXOO����:�ZRXOG�EH�XWLOLVHG�

Grid extension
&RVW�SDUDPHWHUV�ZHUH�WDNHQ�IURP�,QVWLWXWH�RI�(QHUJ\���������7KH�0DVWHU�3ODQ�IRU�3RZHU�'HYHORSPHQW�6WDJH�9,��DQG�
WKH�¿QDO�FRVW�ZDV�VKRZQ�DV�D�IXQFWLRQ�RI�KRXVHKROG�GHQVLW\�DQG�GLVWDQFH�WR�WKH�JULG�

Figure E.1: Mean wind speed at 
10m height
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METHODOLOGY F:� (&2:5(;� 0$33,1*� 0(7+2'2/2*<� $1'� ,17,*,6� 3/$11,1*� 722/� �(&2:$6�
2%6(59$725<�)25�5(1(:$%/(�(1(5*<�$1'�(1(5*<�()),&,(1&<��&,(0$7�

Methodology Type:
Supply-led

Coverage:
ECOWAS Region

Spatial Mapping:
<HV

Summary:
7KH�(&2:5(;�PDSSLQJ�PHWKRGRORJ\�ZDV�GHYHORSHG�WR�SURYLGH�DFFXUDWH�NQRZOHGJH�RI�H[LVWLQJ�DQG�SODQQHG�
UHVRXUFHV�DQG�UHQHZDEOH�DFWLYLWLHV�LQ�WKH�(&2:$6�UHJLRQ��LQFOXGLQJ�VRODU��ZLQG��ELRPDVV��K\GUR�DQG�ZDYH�
SURMHFWV��7KH�,QWL*,6�WRRO�ZDV�GHYHORSHG�WR�FRPSDUH�WKH�OHYHOLVHG�FRVWV�RI�GLIIHUHQW�GHFHQWUDOLVHG�WHFKQRORJLHV��
DQG�WKH�VHFRQG�YHUVLRQ��,QWL*,6����ZLOO�EH�LQWHJUDWHG�LQWR�(&2:5(;�WR�DOORZ�IRU�WHFKQRORJ\�FRPSDULVRQV�ZLWKLQ�
WKH�(&2:$6�UHJLRQ��7KLV�ZLOO�WKHQ�DOORZ�WKH�XWLOLVDWLRQ�RI�WKH�VLJQL¿FDQW�GDWD�DYDLODEOH�WKURXJK�(&2:5(;�IRU�
GHFHQWUDOLVHG�SODQQLQJ�SURFHVVHV�

Factors Considered: Sources (status to March 2016):

5HQHZDEOH�GDWD
6RODU�UDGLDWLRQ��'1,�DQG�*+,� ECREEEE 
([LVWLQJ�DQG�SODQQHG�VRODU�SODQWV Country Info Indicators - OpenLinkData
Wind speed :RUOG�%DQN�
([LVWLQJ�DQG�SODQQHG�ZLQG�SODQWV DIVA-GIS
+\GUR�UHVRXUFHV��FRPLQJ�VRRQ� $IULFDQ�'HYHORSPHQW�%DQN�*URXS
([LVWLQJ�DQG�SODQQHG�VPDOO�K\GUR�
plants

$IULFDQ�'HYHORSPHQW�%DQN�*URXS

%LR�FURSV�WHPSHUDWXUH�DQG�
precipitation suitability (camelina, 
FDVKHZ��FDVVDYD��FUDPEH��JURXQG�
QXW��MDWURSKD��VZHHW�VRUJKXP�

86$,'��GHYHORSHG�E\�1H[DQW�

([LVWLQJ�DQG�SODQQHG�ELRPDVV�SODQWV -XDQ�3DEOR�%RUGD�$QJHO��&KDUDFWHUL]DWLRQ�RI�+\EULG�6\VWHP�IRU�5XUDO�
(OHFWUL¿FDWLRQ�ZLWK�5HQHZDEOH�(QHUJLHV�8VLQJ�*HRJUDSKLF�,QIRUPDWLRQ�
6\VWHP��*,6���

([LVWLQJ�DQG�SODQQHG�ZDYH�SODQWV -XDQ�3DEOR�%RUGD�$QJHO��&KDUDFWHUL]DWLRQ�RI�+\EULG�6\VWHP�IRU�5XUDO�
(OHFWUL¿FDWLRQ�ZLWK�5HQHZDEOH�(QHUJLHV�8VLQJ�*HRJUDSKLF�,QIRUPDWLRQ�
6\VWHP��*,6���

1HWZRUN�DQG�HQHUJ\�GDWD
Conventional generators (large and 
medium hydro, coal, diesel, gas, 
heavy fuel)
Transmission lines
Roads
5DLOZD\V
Gas pipelines

Demographic data

City populations
Administration boundaries
Land cover
Water
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Policy/political data

RE policies

REEE initiatives

Mechanics:

ECOWREX
(&2:5(;�LV�D�PDSSLQJ�PHWKRG�VKRZLQJ�DOO�RI�WKH�UHOHYDQW�GDWD�IRU�D�UHQHZDEOH�GHYHORSHU�LQ�WKH�(&2:$6�UHJLRQ��
'DWD�FROOHFWHG�E\�(&5(((�LV�PDGH�DYDLODEOH�YLD�D�*,6�PDS�YLHZHU��DQG�LV�DFFRPSDQLHG�E\�RQOLQH�FRXQWU\�SUR¿OHV��
PDSV�DQDO\VHV�DQG�LQIRUPDWLRQ�RQ�H[LVWLQJ�VWDNHKROGHUV��'HWDLOV�RQ�WKH�FKRLFH�RI�VRXUFH�DQG�KRZ�LW�ZDV�LQWHUSUHWHG�
LV�JLYHQ�RQ�WKH�(&2:5(;�ZHEVLWH��OLQNHG�EHORZ�

$�FRPSOHWH�VSDWLDO�GDWD�LQIUDVWUXFWXUH�LV�XQGHU�GHYHORSPHQW�WR�UHYDPS�WKH�PDS�YLHZHU�RQ�(&2:5(;��ZKLFK�ZLOO�
WKHQ�EH�IXOO\�FRPSOLDQW�ZLWK�2*&�VHUYLFHV�DQG�LQ�OLQH�ZLWK�WKH�(XURSHDQ�GLUHFWLYH�,163,5(�

Figure F.1: Screenshot of the existing and planned wind plants with mean wind speed at 
50m for the ECOWAS region
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IntiGIS
,QWL*,6�LV�D�IUHH�VRIWZDUH�XVLQJ�5*,6��ZKLFK�LV�GHVLJQHG�WR�VXSSRUW�UXUDO�HOHFWUL¿FDWLRQ�SODQQLQJ��,W�DOORZV�WKH�XVHU�
WR�LQSXW�WHFKQLFDO�DQG�HFRQRPLFDO�SDUDPHWHUV�WR�FDOFXODWH�WKH�OHYHOLVHG�FRVW�RI�VL[�GLIIHUHQW�WHFKQRORJLHV��39��ZLQG��
GLHVHO��K\EULG�ZLQG�GLHVHO�PLQL�JULG��GLHVHO�PLQL�JULG�DQG�JULG�FRQQHFWLRQ��
$GGLWLRQDOO\��WKH�DSSOLFDWLRQ�DOORZV�IRU�WKH�XVH�RI�D�VSDWLDO�VHQVLWLYLW\�DQDO\VLV�WR�DVVHVV�WKH�ZHLJKW�RI�HDFK�YDULDEOH�LQ�WKH�FDVH�
VWXG\��DQDO\VH�WKH�VWDELOLW\�RI�WKH�UHVXOW��DQG�FDUU\�RXW�GLIIHUHQW�VFHQDULRV�GHSHQGLQJ�RQ�WKH�YDULDELOLW\�RI�WKH�SDUDPHWHUV�
7KH�VHFRQG�YHUVLRQ��,QWL*,6����LV�EHLQJ�DGGHG�WR�DOORZ�WKH�SODQQHU�WR�QRW�RQO\�LGHQWLI\�UXUDO�FRPPXQLWLHV�WKDW�QHHG�
DFFHVV�WR�HOHFWULFLW\��EXW�DOVR�GHWHUPLQH�WKH�PRVW�HFRQRPLFDOO\�FRPSHWLWLYH�HOHFWUL¿FDWLRQ�V\VWHP�
$V�WKH�VRIWZDUH�LV�XQGHU�GHYHORSPHQW��D�IXOO�DQDO\VLV�LV�QRW�SRVVLEOH�DW�WKLV�WLPH�

Figure F.2: IntiGIS screenshot showing mapping results

Commentary: 
(&2:5(;�LV�D�FOHDU�DQG�XVHIXO�PHWKRG�WKDW�KDV�JLYHQ�SODQQHUV�DQ�LGHD�RI�WKH�DYDLODEOH�UHQHZDEOH�HQHUJ\�
UHVRXUFHV��6RODU�DQG�ZLQG�DVVHVVPHQW�KDYH�EHHQ�FRPSOHWHG�DQG�LQWHJUDWHG�LQWR�(&2:5(;��DQG�K\GUR�DVVHVVPHQW�
LV�LQ�SURJUHVV�DQG�ZLOO�EH�DGGHG�WR�WKH�(&2:5(;�PDS�YLHZHU�E\�WKH�HQG�RI�������5HJDUGLQJ�ELRPDVV��RQO\�
SUHFLSLWDWLRQV�DQG�WHPSHUDWXUH�DUH�LQFOXGHG��WR�JLYH�SODQQHUV�DQ�LGHD�RI�WKH�SRVVLEOH�SODQWV�WKDW�FDQ�EH�JURZQ��

7KH�PHWKRGRORJ\�LV�D�JRRG�VWDUWLQJ�SRLQW�IRU�LQYHVWRUV�LQ�UHQHZDEOH�HQHUJ\��,W�DOORZV�WKHP�WR�KDYH�D�JRRG�LGHD�RI�WKH�
HQHUJ\�VLWXDWLRQ�LQ�DQ\�FRXQWU\�RI�WKH�(&2:$6�UHJLRQ��WR�NQRZ�WKH�OHJLVODWLRQ�DQG�WKH�UHQHZDEOH�HQHUJ\�DQG�HQHUJ\�
HI¿FLHQF\�LQLWLDWLYHV�DQG�WKH�RQJRLQJ�DQG�SODQQHG�SURMHFWV��+RZHYHU��LW�GRHV�QRW�SURYLGH�VSHFL¿F�LQIRUPDWLRQ�WKDW�ZRXOG�EH�
XVHIXO�WR�D�UXUDO�HOHFWUL¿FDWLRQ�SODQQHU�RU�RWKHU�VWDNHKROGHUV��DQG�DOVR�GRHV�QRW�SURYLGH�LQIRUPDWLRQ�RQ�HQHUJ\�GHPDQG�

(&2:5(;�LV�ZRUNLQJ�RQ�WKH�GHYHORSPHQW�RI�HQHUJ\�DFFHVV�PDSV�IRU�WKH�:HVW�$IULFDQ�UHJLRQ�E\�XVLQJ�D�VHFRQG�
YHUVLRQ�RI�WKH�VRIWZDUH�,QWL*,6����7KLV�QHZ�VRIWZDUH�LV�VWLOO�XQGHU�GHYHORSPHQW��DQG�FRPHV�IURP�D�FROODERUDWLRQ�
DJUHHPHQW�EHWZHHQ�(&5(((��&,(0$7��0DGULG��DQG�.1867��*KDQD���

Links:
KWWS���ZZZ�HFRZUH[�RUJ�
KWWS���ZZZ�FLHPDW�HV�SRUWDO�GR",'0 ���	10 �
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METHODOLOGY G:�*,6�%$6('�,17(*5$7('�585$/�(/(&75,),&$7,21�3/$11,1*�7+$7�&216,'(56�*5,'�
(;7(16,21��60$//�+<'52�$1'�%,20$66��,1129$7,21�(1(5*,(�'(9(/233(0(17�

Methodology Type:
Demand-led

Coverage:
7DQ]DQLD��%HQLQ��0DOL��1LJHU��&HQWUDO�
$IULFD�3RZHU�3RRO�DQG�&DPHURRQ�

Spatial Mapping:
<HV

Summary:
7KLV�PHWKRGRORJ\�KDV�EHHQ�LPSOHPHQWHG�LQ�PXOWLSOH�FRXQWULHV��7KH�FDVH�VWXG\�RI�7DQ]DQLD�LV�XVHG�KHUH�EHFDXVH�
LW�LQFOXGHV�PRUH�UHQHZDEOH�UHVRXUFH�GDWD�WKDQ�RWKHU�SURMHFWV��7KH�PHWKRGRORJ\�ZDV�XVHG�WR�GHYHORS�WKH�1DWLRQDO�
(OHFWUL¿FDWLRQ�3URJUDP�3URVSHFWXV��7KH�EDVLV�IRU�WKH�7DQ]DQLDQ�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ��,W�FRQVLGHUV�JULG�
H[WHQVLRQ�DQG�VPDOO�K\GUR��ELRPDVV�DQG�GLHVHO�PLQL�JULGV�

,('�KDV�GHYHORSHG�VHYHUDO�WRROV�WKDW�LQWHJUDWH�WKLV�PHWKRGRORJ\��DQG�WKHVH�WRROV�KDYH�EHHQ�XWLOLVHG�LQ�,('¶V�FRXQWU\�
OHYHO�ZRUN��2QH�VXFK�WRRO�LV�*(26,0��D�*,6�EDVHG�UXUDO�HOHFWUL¿FDWLRQ�SODQQLQJ�WRRO��ZKLFK�LV�XVHG�WR�GHVLJQ�DQG�
FRVW�GLIIHUHQW�GHFHQWUDOLVHG�RSWLRQV��2WKHU�WRROV�FRYHU�RQOLQH�*,6�LQWHUIDFLQJ��*,06<6���GHPDQG�DQDO\VLV��DQG�JULG�
GHVLJQ�RSWLPLVDWLRQ��*,6(/(&���*,06<6�LQ�SDUWLFXODU�KDV�EHHQ�XWLOLVHG�LQ�PDQ\�FRXQWULHV�WR�KRVW�DQ�RQOLQH�*,6�
SODWIRUP��DOWKRXJK�PDQ\�YHUVLRQV�VKRZ�RQO\�WKH�JULG�LQIUDVWUXFWXUH�DQG�SRSXODWLRQ�FHQWUHV�

Input Parameters: Sources:

5HQHZDEOH�GDWD
([LVWLQJ�6+3�6LWHV REA
+\GUR�SRWHQWLDO�VLWHV 7$1(6&2
Agriculture industry locations Minister for Industry
%LRPDVV�SRWHQWLDO�VLWHV */2%&29(5

1HWZRUN�DQG�HQHUJ\�GDWD

Grid infrastructure *RRJOH�(DUWK��,('��5($��7$1(6&2
Infrastructure  
�URDGV��DLUSRUWV��UDLOZD\V�

IED Secondary Research

Demographic data

%RXQGDULHV 0LQLVWU\�RI�/DQGV�DQG�+RXVLQJ��,('�5HVHDUFK
Villages 1%6��7$1(6&2��,('
Population and households 
�SURMHFWHG�

1%6�DQG�,('

/RDG�SUR¿OHV ,5(3�3URMHFW
+HDOWK�VHUYLFH�VLWHV�DQG�W\SH 0LQLVWU\�RI�+HDOWK�DQG�6RFLDO�:HOIDUH
Education service sites Ministry of Education and Vocational Training
Policy and rehab centre sites 5($��1%6
3RWDEOH�ZDWHU�DFFHVV� 
����GLVWULFWV�RQO\�

IED Secondary Research

Mechanics:
7KH�PHWKRGRORJ\�ZDV�FDUULHG�RXW�PRVWO\�WKURXJK�*(26,0��,('¶V�UXUDO�HOHFWUL¿FDWLRQ�SODQQHU�VXSSRUW�WRRO��EXLOGLQJ�
SULPDULO\�RII�JRYHUQPHQW�DQG�QDWLRQDO�XWLOLW\�GDWDVHWV�
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'HYHORSPHQW�FHQWUHV�±�ZHLJKWHG�EHQH¿W�DQDO\VLV
7KH�UDQNLQJ�RI�VHWWOHPHQWV�ZDV�GRQH�WKURXJK�WKH�,QGLFDWRU�RI�3RWHQWLDO�'HYHORSPHQW��,3'��WRRO�WR�LGHQWLI\�
GHYHORSPHQW�FHQWUHV��L�H���VHWWOHPHQWV�RI�DW�OHDVW������LQKDELWDQWV�ZLWK�H[LVWLQJ�VRFLDO�RU�DGPLQLVWUDWLYH�
LQIUDVWUXFWXUHV��EXVLQHVV�DFWLYLWLHV�DQG�JRRG�URDG�DFFHVV�URDGV��DV�GH¿QHG�E\�WKH�81'3�+XPDQ�'HYHORSPHQW�
,QGH[���7KH�WRS����SHUFHQW�RI�WKH�VHWWOHPHQWV��DV�UDQNHG�E\�,3'��DUH�GH¿QHG�DV�GHYHORSPHQW�FHQWUHV�

*ULG�H[WHQVLRQ�DQG�GHQVL¿FDWLRQ
7KH�PHWKRGRORJ\�FRQVLGHUHG�H[WHQVLRQ�RI�WKH�JULG�WR�
QRQ�HOHFWUL¿HG�FRPPXQLWLHV�DQG�WKH�FRQQHFWLRQ�RI�QHZ�
FXVWRPHUV�WR�WKH�GLVWULEXWLRQ�JULG�LQ�DOUHDG\�HOHFWUL¿HG�
FRPPXQLWLHV��ZLWK�RQO\����SHUFHQW�SHQHWUDWLRQ�LQ�WKH�
FDSLWDO�'DU�HV�6DODDP�E\������DQG�VLJQL¿FDQWO\�ORZHU�
SHQHWUDWLRQ�LQ�RWKHU�WRZQV�

*ULG�H[SDQVLRQ�ZDV�ODLG�RXW�LQ�IRXU�SKDVHV��7XUQNH\�,�,9��
ZLWK�7XUQNH\�,�DQG�,,�UHIHUULQJ�WR�JULG�H[WHQVLRQV�WKDW�
KDYH�DOUHDG\�EHHQ�SODQQHG�RU�UHTXHVWHG�E\�7$1(6&2��
6HWWOHPHQWV�LQ�ODWHU�SKDVHV�ZLOO�EH�EURXJKW�ZLWKLQ�UDQJH�
RI�WKH�JULG�E\�WKH�SUHYLRXV�SKDVHV��7XUQNH\�,,�LV�FXUUHQWO\�
EHLQJ�LPSOHPHQWHG��7XUQNH\�,,,�ZLOO�FRYHU�VHWWOHPHQWV�
ZLWKLQ���NP�RI�WKH�09�QHWZRUN�DV�RI�������3RSXODWLRQ�
VL]H�ZLOO�EH�XVHG�WR�GHWHUPLQH�WKH�WHFKQRORJ\�XVHG��ZLWK�
development centres connected by MV lines, and other 
settlements of 1500 to 2000 inhabitants connected by 
WKUHH�SKDVH�OLQHV�DQG�6:(5�WHFKQRORJ\�

)LQDOO\��7XUQNH\�,9�ZLOO�FRQQHFW�GHYHORSPHQW�FHQWUHV�
ZLWKLQ���NP�RI�WKH�H[LVWLQJ�JULG�DV�RI�������DQG�WKHQ�
IXUWKHU�VHWWOHPHQWV�ZLOO�EH�FRQQHFWHG�E\�09��WKUHH�SKDVH�
RU�6:(5�OLQHV��GHSHQGLQJ�RQ�SRSXODWLRQ�VL]H�

'HFHQWUDOLVHG�HOHFWUL¿FDWLRQ
2II�JULG�RSWLRQV�ZHUH�FRQVLGHUHG�IRU�VHWWOHPHQWV�
WKDW�ZRXOG�QRW�EH�UHDFKHG�E\�WKH�RQJRLQJ�7XUQNH\�,,�
SURJUDP��3ULRULW\�ZDV�JLYHQ�WR�GHYHORSPHQW�FHQWUHV�
WKDW�ZRXOG�HLWKHU�UHPDLQ�XQ�HOHFWUL¿HG�RU�KDYH�WR�ZDLW�
XQWLO�DIWHU������WR�EH�UHDFKHG�E\�WKH�QH[W�SKDVHV�RI�WKH�
7XUQNH\�SURJUDP��

7KH�FULWHULD�IRU�RII�JULG�HOHFWUL¿FDWLRQ�ZHUH�D���NP�
SUR[LPLW\�WR�DQ�LGHQWL¿HG�VPDOO�K\GUR�RU�ELRPDVV�VRXUFH�
DQG�PRUH�WKDQ������LQKDELWDQWV��)RU�GHYHORSPHQW�VLWHV�
ZLWKRXW�K\GUR�RU�ELRPDVV�VRXUFHV��GLHVHO�39�V\VWHPV�
ZHUH�VXJJHVWHG��

Stand-alone systems for settlements smaller than 1500 
LQKDELWDQWV��QRW�TXDQWL¿HG�LQ�WKLV�SODQ���+\GUR�VLWHV�LQ�
JULG�H[WHQVLRQ�DUHDV�ZHUH�DOVR�FRQVLGHUHG�DV�JHQHUDWLRQ�
RSWLRQV�IRU�WKH�JULG��WR�IHHG�LQWR�WKH�)HHG�LQ�7DULII�VFKHPH�

Figure G.1: Existing grid and planned 
extensions under Turnkey’s I-IV

Figure G.2: Identified potential small biomass
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Commentary: 
7KH�PHWKRGRORJ\�ZDV�FOHDU�DQG�WKRURXJK��EXW�LWV�DSSOLFDWLRQ�UHVXOWHG�LQ�WKH�5(�UDWH�RQO\�LQFUHDVLQJ�IURP���SHUFHQW�
LQ������WR�D�SURMHFWHG����SHUFHQW�LQ������±�EHORZ�WKH�*RYHUQPHQW¶V�WDUJHW��7KLV�ZDV�GXH�WR�WKH�IDFW�WKDW�WKH�SODQ�
WDUJHWHG�VRFLDO�DQG�DGPLQLVWUDWLYH�VWUXFWXUHV�UDWKHU�WKDQ�KRXVHKROGV��ZKLFK�UHVXOWHG�LQ�D�VWURQJ�ELDV�WRZDUGV�JULG�
FRQQHFWLRQ��7KHUH�ZDV�QR�VHULRXV�FRQVLGHUDWLRQ�JLYHQ�WR�VWDQG�DORQH�V\VWHPV��VRODU�FRQWDLQHUV�RU�RWKHU�GLVWULEXWHG�
WHFKQRORJLHV�

7KH�PHWKRGRORJ\�XWLOLVHG�JRYHUQPHQW�DQG�XWLOLW\�GDWDEDVHV�DQG�H[LVWLQJ�¿HOG�GDWD�WR�LGHQWLI\�PLQL�K\GUR�DQG�ELRPDVV�
VLWHV��'HVSLWH�WKH�ODFN�RI�IRFXV�RQ�GLVWULEXWHG�JHQHUDWLRQ��RU�WKH�FRQVLGHUDWLRQ�RI�VRODU�RU�ZLQG�UHVRXUFHV��WKH�XVH�RI�
government data sources provided clear support to government decision makers focused on settlement rather than 
KRXVHKROG�HOHFWUL¿FDWLRQ�

$�*,6�RQOLQH�SODWIRUP�ZDV�FUHDWHG�EDVHG�RQ�WKH�SUHOLPLQDU\�ZRUN�IRU�WKLV�SURMHFW��WKH�,5(3�SURMHFW��LQ�������+RZHYHU��
WKH�SODWIRUP�KDV�QRW�EHHQ�XSGDWHG�VLQFH�������DQG�GRHV�QRW�UHÀHFW�WKH�1DWLRQDO�(OHFWUL¿FDWLRQ�3URJUDP�GHVFULEHG�
DERYH�

Highlights:
• 7DUJHW�HOHFWUL¿FDWLRQ�RI�VRFLDO�DQG�DGPLQLVWUDWLYH�VWUXFWXUHV�UDWKHU�WKDQ�DQ�H[WHQVLYH�KRXVHKROG�HOHFWUL¿FDWLRQ�

plan 
• 1R�IXOO�FRQVLGHUDWLRQ�JLYHQ�WR�VWDQG�DORQH�V\VWHPV��VRODU�FRQWDLQHUV�RU�RWKHU�GLVWULEXWHG�WHFKQRORJLHV�
• 8WLOLVHV�JRYHUQPHQW�DQG�XWLOLW\�GDWDEDVHV�DQG�H[LVWLQJ�¿HOG�GDWD�WR�LGHQWLI\�PLQL�K\GUR�DQG�ELRPDVV�VLWHV
• 6RODU�DQG�ZLQG�QRW�FRQVLGHUHG

Links:

1DWLRQDO�(OHFWUL¿FDWLRQ�3URJUDP�3URVSHFWXV��-XO\�������,('
KWWS���ZZZ�LHG�VD�IU�HQ�GRFXPHQWV�DQG�OLQNV�SXEOLFDWLRQV�VHQG���UHSRUWV����QDWLRQDO�HOHFWUL¿FDWLRQ�SURJUDP�
SURVSHFWXV�KWPO

,5(3�7DQ]DQLD�±�,QWHJUDWHG�*HRVSDWLDO�5XUDO�(OHFWUL¿FDWLRQ�3ODQQLQJ��-XQH������0D\������,('
KWWS���ZZZ�LHG�VD�IU�LQGH[�SKS�HQ�GRFXPHQWV�DQG�OLQNV�SXEOLFDWLRQV�VHQG���UHSRUWV����LQWHJUDWHG�UXUDO�HOHFWUL¿FDWLRQ�
LQ�WDQ]DQLD�KWPO

*HR6LP�5XUDO�(OHFWUL¿FDWLRQ�GHFLVLRQ�VXSSRUW�WRRO��
KWWS���ZZZ�JHRVLP�IU�LQGH[�SKS"SDJH KRPH
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METHODOLOGY H:�7+(�0$67(5�3/$1�678'<�21�585$/�(/(&75,),&$7,21�%<�5(1(:$%/(�(1(5*<�,1�
7+(�.,1*'20�2)�&$0%2',$��-$3$1�,17(51$7,21$/�&223(5$7,21�$*(1&<�

Methodology Type:
Demand-led

Coverage:
Cambodia

Spatial Mapping:
Village level

Summary:
7KH�-DSDQ�,QWHUQDWLRQDO�&RRSHUDWLRQ�$JHQF\�SUHSDUHG�DQ�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�IRU�&DPERGLD��6XEPLWWHG�LQ�
-XQH�������LW�EXLOW�XSRQ�WZR�\HDUV�RI�VWXG\�ZRUN��LQFOXGLQJ�RQVLWH�GDWD�FROOHFWLRQ��FRPPXQLW\�FRQVXOWDWLRQV��GHVN�
EDVHG�UHVHDUFK�DQG�HQJDJHPHQW�ZLWK�JRYHUQPHQW�PLQLVWULHV��0LFUR�K\GUR��VRODU��ELRPDVV��ZLQG�DQG�GLHVHO�ZHUH�
FRQVLGHUHG�IRU�PLQL�JULGV��7KH�SODQ�UHSUHVHQWHG�EHVW�SUDFWLFH�PHWKRGRORJ\��DV�LW�ZDV�WKH�PRVW�FRPSUHKHQVLYH�SODQ�
IHDVLEOH�IRU�UXUDO�HOHFWUL¿FDWLRQ�LQ�WKH�FRXQWU\�

'XH�WR�WKH�H[WHQVLYH�QDWXUH�RI�WKH�VWXG\�DQG�SODQ��RQO\�WKH�UHOHYDQW�DVSHFWV�KDYH�EHHQ�DVVHVVHG�IRU�WKLV�SURMHFW��)RU�
H[DPSOH�WKHUH�ZDV�H[WHQVLYH�FRQVLGHUDWLRQ�RI�WKH�SROLWLFDO�DQG�HFRQRPLF�IUDPHZRUNV�LQ�SODFH��ZKLFK�ZHUH�RXWVLGH�
WKH�VFRSH�RI�WKLV�SURMHFW�

Factors Considered: Sources:

5HQHZDEOH�GDWD
0LFUR�K\GUR�VLWHV��H[LVWLQJ�DQG�
potential)

0LQLVWU\�RI�0LQHV�DQG�(QHUJ\�
0HULWHF��1=�0LQLVWU\�RI�)RUHLJQ�$IIDLUV�DQG�7UDGH���������3UH�,QYHVWPHQW�
6WXG\�RI�&RPPXQLW\�6FDOH�+\GUR�3URMHFWV��&DPERGLD��

5LYHU�ÀRZ�UDWHV 0HULWHF��:RUOG�%DQN���������'HYHORSPHQW�RI�3LSHOLQHV�IRU�6PDOO�+\GURSRZHU�
3URMHFWV�LQ�&DPERGLD�

6RODU�±�PRQWKO\�DYHUDJHG�KRUL]RQWDO�
incident radiation

*URXQG�OHYHO�GDWD�FROOHFWLRQ��������
1$6$�$WPRVSKHULF�6FLHQFH�'DWD�&HQWUH

Wind speed (20m and 50m) 1('2�DQG�0,0(���JURXQG�OHYHO�GDWD�FROOHFWLRQ�����������
%LRPDVV�±�GLUHFW�FRPEXVWLRQ�DQG�
JDVL¿FDWLRQ��ELR�GLJHVWLRQ�DQG�ELRIXHO
±�5HVRXUFH�DYDLODELOLW\��XVH�SDWWHUQV

1$6$�$WPRVSKHULF�6FLHQFH�'DWD�&HQWUH�
*URXQG�OHYHO�GDWD�FROOHFWLRQ��������
,55,�DQG�RWKHU��0$))���������$JULFXOWXUDO�VWDWLVWLFV������������'):���������
0$))��������-$)7$���������3UDVHUWVDQ�DQG�.UXNDQRQW���������)$2���������
$'%���������:RUOG�%DQN���������-$)7$���������7RS�HW�DO���������

1HWZRUN�DQG�HQHUJ\�GDWD
Grid infrastructure 'HSDUWPHQW�RI�,QGXVWU\��0LQHV�DQG�(QHUJ\�

$VLDQ�'HYHORSPHQW�%DQN�
Grid performance statistics (OHFWULFLW\�$XWKRULW\�RI�&DPERGLD��($&��

(OHFWULFLWH�'X�&DPERGJH��(G&��
*ULG�H[WHQVLRQ�SODQV 0,0(���������&DPERGLD�3RZHU�6HFWRU�6WUDWHJ\�3DSHU��

0LPH���������5HQHZDEOH�(QHUJ\�$FWLRQ�3ODQ�
³5HJXODWRU\�7UHDWPHQW�RI�([WHQVLRQ�DQG�'LVWULEXWLRQ�*ULG�LQ�&DPERGLD�´�
DSSURYHG�E\�6HVVLRQ�1R�����RI�($&�GDWHG����2FWREHU�����

Licence service areas and operation 
Performance of typical licensees

Electricity Authority of Cambodia (EAC)

Diesel price ($&�$QQXDO�5HSRUW�������2FWREHU������

Road infrastructure -,&$�6WXG\�7HDP�±�3ULPDU\�5HVHDUFK
Ministry of Transportation
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Demographic data
Land use/land cover 0LQLVWU\�RI�3XEOLF�:RUNV�DQG�7UDQVSRUW�������
9LOODJH�HOHFWUL¿FDWLRQ�OHYHO 1,6�&HQVXV�������
Village location and population density 6HLOD�&RPPXQH�'DWDEDVH�������

3URYLQFLDO�HOHFWUL¿FDWLRQ�DQG�VRFLR�
economic level and population 
density

CSES (1999)
&6(6����������

Population and residential demand

Mechanics:
7KH�RYHUDOO�0DVWHU�(OHFWUL¿FDWLRQ�3ODQ�LQFOXGHG�SODQV�IRU�ERWK�JULG�H[WHQVLRQ�DQG�UXUDO�HOHFWUL¿FDWLRQ��3RWHQWLDO�DUHDV�
RI�JULG�H[WHQVLRQ��3$*(��ZHUH�LGHQWL¿HG��ZKLOH�WKH�5(�FRPSRQHQW��ZKLFK�FRYHUHG�DUHDV�JUHDWHU�WKDQ���NP�IURP�WKH�
JULG��FRQVLGHUHG�GHPDQG�OHYHOV��FXUUHQW�DQG�SODQQHG�LQVWLWXWLRQV�DQG�SROLFLHV��SRSXODWLRQ��OLFHQFH�DUHDV�DQG�OLFHQVHHV��

Grid extension
7KH�SRWHQWLDO�OLPLWV�RI�JULG�H[WHQVLRQ�ZHUH�VHW�E\�WKH�0,0(�(QHUJ\�6WUDWHJ\�RI�&DPERGLD�DV���NP�IURP�D�SURYLQFLDO�
FDSLWDO��7KH�SURSRVHG�WUDQVPLVVLRQ�XSJUDGH�ZLOO�FRQQHFW�VRPH�RI�WKHVH�SURYLQFLDO�WRZQV��DV�VKRZQ�LQ�)LJXUH�+����,Q�
WKH�¿UVW�SKDVH�RI�WKH�GLVWULEXWLRQ�XSJUDGH��LVRODWHG�SURYLQFLDO�WRZQV�ZLWKLQ�WKH�3$*(�ZLOO�EH�FRQQHFWHG�E\�09�OLQHV�

,Q�WKH�VHFRQG�SKDVH��QRQ�HOHFWUL¿HG�YLOODJHV�ZLOO�EH�HOHFWUL¿HG�ZLWK�09�LI�WKH�SRSXODWLRQ�GHQVLW\�LV�KLJK�HQRXJK��,Q�
WKH�WKLUG�SKDVH��VHWWOHPHQWV�RXWVLGH�WKH�3$*(�PD\�EH�FRQQHFWHG�E\�EXLOGLQJ�QHZ�JULG�VXE�VWDWLRQV�LI�WKH�GHPDQG�
GHQVLW\�LV�KLJK�HQRXJK��6HWWOHPHQWV�UHPDLQLQJ�XQ�HOHFWUL¿HG�E\�WKH�JULG�H[WHQVLRQ�PDVWHU�SODQ��ERWK�ZLWKLQ�DQG�
RXWVLGH�RI�3$*(��ZLOO�WKHQ�EH�DUH�WKHQ�FRQVLGHUHG�LQ�WKH�UXUDO�HOHFWUL¿FDWLRQ�SODQ�

Renewable Resource Assessment
5HVRXUFHV�ZHUH�FROODWHG�XVLQJ�H[LVWLQJ�VWXGLHV�DQG�
UHOHYDQW�PLQLVWU\�GDWD��DV�ZHOO�DV�JURXQG�UHVHDUFK�RYHU�
WZR�\HDUV�DW�YDULRXV�VLWHV��FDUULHG�RXW�ZLWK�WKH�KHOS�RI�
ORFDO�FRPPXQLWLHV��3RWHQWLDO�UHVRXUFH�VLWHV�ZHUH�LGHQWL¿HG�
DQG�VWXGLHG��DORQJ�ZLWK�H[LVWLQJ�VLWHV�DQG�FRVW�IDFWRUV��
DOORZLQJ�IRU�D�IXOO�DVVHVVPHQW�RI�WKH�IHDVLELOLW\�DQG�\LHOG�
SRWHQWLDO�RI�HDFK�VLWH��

0LFUR�K\GUR��VRODU��ELRPDVV�JDVL¿FDWLRQ��DQG�GLHVHO�SRZHU�
ZHUH�IRXQG�WR�EH�DSSURSULDWH�IRU�&DPERGLD��EDVHG�RQ�
IXHO�DYDLODELOLW\��LQYHVWPHQW�FRVW�UHFRYHUDELOLW\��SRZHU�
at scale, overall unit generation cost, and the ability of 
YLOODJHUV�WR�GHOLYHU�2	0��'LUHFW�FRPEXVWLRQ�ELRPDVV�ZDV�
not considered viable, as these systems are scaled at 
JUHDWHU�WKDQ��0:��ZKLOH�UXUDO�&DPERGLD�ZRXOG�UHTXLUH�
DQ�HVWLPDWHG�VFDOH�RI�������N:��7KH�ZLQG�UHVRXUFH�ZDV�
GHWHUPLQHG�WR�EH�WRR�ORZ�WR�EH�YLDEOH�

0LQL�K\GUR�DQG�ELRPDVV�JDVL¿FDWLRQ�V\VWHPV�ZHUH�IRXQG�
WR�EH�FRPSHWLWLYH�ZLWK�GLHVHO�JHQHUDWLRQ��DQG�VR�ZHUH�
prioritised in the master plan for mini-grids and grid 
FRQQHFWLRQ��LI�DYDLODEOH��6RODU�39�VROXWLRQV�ZHUH�IRXQG�
WR�EH�HFRQRPLFDOO\�GLI¿FXOW�WR�FRQQHFW�WR�WKH�JULG��DQG�VR�
ZHUH�OLPLWHG�WR�VWDQG�DORQH�V\VWHPV�

Figure H.2: A project sheet for a micro-
hydro assessment by the JICA study team
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Off-grid areas
$UHDV�ERWK�RXWVLGH�DQG�LQVLGH�RI�3$*(�WKDW�UHPDLQHG�XQHOHFWUL¿HG�ZHUH�FRQVLGHUHG�IRU�WKH�RII�JULG�SDUW�RI�WKH�PDVWHU�
SODQ��7ZR�WLHUV�RI�RII�JULG�HOHFWUL¿FDWLRQ�ZHUH�WDUJHWHG�

/HYHO���±�EDWWHU\�OLJKWLQJ��WKURXJK�VRODU�EDWWHU\�FKDUJLQJ�VWDWLRQV��ZLWK�WKH�DLP�RI�����SHUFHQW�YLOODJH�HOHFWUL¿FDWLRQ�
E\�������DV�SHU�WKH�SROLF\�WDUJHW�RI�WKH�PDVWHU�SODQ��7KLV�WLHU�ZRXOG�XWLOLVH�JRYHUQPHQW�¿QDQFH�DQG�WDUJHW�UHPRWH�RU�
ORZ�$73�YLOODJHV��+RZHYHU��FRQVLGHUDWLRQ�ZRXOG�EH�JLYHQ�WR�WKH�H[LVWHQFH�RI�QRQ�HOHFWUL¿HG�SXEOLF�IDFLOLWLHV��VXFK�DV�
KHDOWK�SRVWV�RU�FRPPXQH�KDOOV��LQ�ZKLFK�FDVH�D�SXEOLF�39�V\VWHP�FRXOG�EH�LQVWDOOHG��

/HYHO���±�HOHFWUL¿FDWLRQ�IRU�OLJKWLQJ��79�DQG�VPDOO�DSSOLDQFHV��DYHUDJLQJ����:�SHU�KRXVHKROG��7KLV�OHYHO�FRXOG�YDU\�
IURP���:�LQ�SRRUHU�YLOODJHV��ZKHUH�D�79�LV�XQDIIRUGDEOH��WR����:�QHDU�SURYLQFLDO�FDSLWDOV�RU�URDG�LQIUDVWUXFWXUH�

7KH�PDVWHU�SODQ�XWLOLVHG�D�GHFLVLRQ�WUHH�WR�GHWHUPLQH�¿UVW��WKH�OHYHO�RI�HOHFWUL¿FDWLRQ��DQG�WKHQ�ZKLFK�UHVRXUFH�WR�
XWLOLVH��7KH�TXHVWLRQV�ZHUH��
• 'RHV�WKH�OHYHO�RI�HOHFWUL¿FDWLRQ��H[FOXGLQJ�EDWWHU\��H[FHHG����SHUFHQW"
• 'RHV�WKH�OHYHO�RI�79�GLIIXVLRQ�H[FHHG����SHUFHQW"
• +DV�WKH�YLOODJH�DSSOLHG�IRU�D�PLQL�JULG�RU�FRPPXQLW\�V\VWHP"

,I�WKH�DQVZHU�WR�DQ\�RI�WKHVH�TXHVWLRQV�ZDV�\HV��WKHQ�OHYHO���HOHFWUL¿FDWLRQ��YLD�PLQL�JULG��ZDV�UHFRPPHQGHG��7KH�
DSSURSULDWH�JHQHUDWLRQ�ZDV�WKHQ�DVVHVVHG��EXLOGLQJ�RQ�WKH�VWXGLHV�FRQGXFWHG��ZLWK�K\GUR�SULRULWL]HG�RYHU�ELRPDVV��
ZKLFK�ZDV�SULRULWLVHG�RYHU�GLHVHO�

7KH�IXOO�FRQGLWLRQV�IRU�GLHVHO�JHQHUDWLRQ�ZHUH�
• 1R�PLFUR�K\GUR�SRWHQWLDO�DYDLODEOH
• 1R�ELRPDVV�SRWHQWLDO�DYDLODEOH
• 7KHUH�ZDV�YLOODJH�GHPDQG�IRU�PLQL�JULGV�RQ�WKH�LQ�DQ�RUGHU�RI����:����N:K�SHU�PRQWK�SHU�KRXVHKROG�H[LVWV
• 9LOODJHUV�KDYH�DELOLW\�WR�SD\�LQ�DQ�RUGHU�RI������SHU�PRQWK
• 7UDQVSRUWDWLRQ�RI�GLHVHO�RLO�WR�WKH�YLOODJH�ZDV�SRVVLEOH�YLD�ZLWK�JRRG�URDG�DFFHVV��SDUWLFXODUO\�LQ�WKH�UDLQ\�VHDVRQ
• *ULG�H[WHQVLRQ�ZDV�QRW�H[SHFWHG�LQ�WKH�IRUHVHHDEOH�IXWXUH�

)RU�OHYHO����EDWWHU\�OLJKWLQJ�RI�YLOODJHV��WKH�W\SH�RI�VROXWLRQ�DSSOLHG�GHSHQGHG�RQ�WKH�H[LVWHQFH�RI�D�KHDOWK�SRVW�RU�
VFKRRO�RU�RQ�WKH�OHYHO�RI�EDWWHU\�GLIIXVLRQ�

Commentary: 
7KH�PHWKRGRORJ\�LQYROYHG�H[WHQVLYH�VWXG\�WR�DVVHVV�LQ�GHWDLO�DOO�IDFWRUV�UHODWHG�WR�WKH�HQHUJ\�VHFWRU�DQG�UXUDO�
HOHFWUL¿FDWLRQ�LQ�&DPERGLD��LQFOXGLQJ�DQDO\VLV�RI�*,6�V\VWHPV�LQ�SODFH��,W�LQFOXGHG�RQ�WKH�JURXQG�YLVLWV�DQG�
DVVHVVPHQWV�RI�H[LVWLQJ�DQG�SRWHQWLDO�UHVRXUFH�VLWHV��GDWD�FROOHFWLRQ�DQG�GHPDQG�SUR¿OHV��7KH�PDVWHU�SODQ�FRYHUHG�
DOO�DVSHFWV�RI�HOHFWUL¿FDWLRQ��LQFOXGLQJ�WKH�HVWDEOLVKPHQW�RI�UHJXODWRU\�ERGLHV�DQG�WDULIIV��

2YHUDOO��WKLV�PHWKRGRORJ\�ZRXOG�QRW�EH�SUDFWLFDO�RU�ÀH[LEOH�HQRXJK�IRU�XVH�DFURVV�$IULFD��EXW�LW�VHUYHV�DV�DQ�H[FHOOHQW�
best practice reference methodology, due to its full consideration of all of the physical and non-physical factors 
DIIHFWLQJ�UXUDO�HOHFWUL¿FDWLRQ��DQG�LWV�DQG�LQ�GHSWK�DVVHVVPHQW�RI�XVHU�GHPDQG�DQG�$73�

Highlights:
• 'DWD�FROOHFWLRQ�RI�ORDG�SUR¿OH�
• Plan includes regulatory bodies and tariffs
• 5(�UHVRXUFHV�FROODWHG�XVLQJ�H[LVWLQJ�VWXGLHV�DQG�UHOHYDQW�PLQLVWU\�GDWD
• Clear conditions for use of diesel generator
• :LQG�UHVRXUFH�FRQVLGHUHG�WR�EH�WRR�ORZ�WR�EH�YLDEOH

Links:
-,&$���������7KH�0DVWHU�3ODQ�6WXG\�RQ�5XUDO�(OHFWUL¿FDWLRQ�E\�5HQHZDEOH�(QHUJ\�LQ�WKH�.LQJGRP�RI�&DPERGLD
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METHODOLOGY I: &/,0$7(6&23(� �� */2%$/� &/($1� (1(5*<� &28175<� &203(7,7,9(1(66� ,1'(;�
�08/7,/$7(5$/� ,19(670(17� )81'�� 8.� '(3$570(17� )25� ,17(51$7,21$/� '(9(/230(17�� 32:(5�
$)5,&$�$1'�%/220%(5*�1(:�(1(5*<�),1$1&(�

Methodology Type:
Weighted ranking

Coverage:
Global

Spatial Mapping:
1R

Summary:
7KH�&OLPDWH6FRSH�&OHDQ�(QHUJ\�&RXQWU\�&RPSHWLWLYHQHVV�,QGH[�PHDVXUHV�WKH�UHQHZDEOH�UHODWHG�HQHUJ\�
LQYHVWPHQW��SROLF\�GHYHORSPHQW��DQG�JHQHUDWLRQ�LQVWDOPHQW��ZLQG��VRODU��JHRWKHUPDO��ELRPDVV��VPDOO�K\GUR�DQG�
ELRIXHO�WHFKQRORJLHV��RI����FRXQWULHV�JOREDOO\��,W�DOVR�LQGLFDWHV�WKH�VWUHQJWK�RI�WKH�HQDEOLQJ�HQYLURQPHQW�IRU�WKH�
GHYHORSPHQW�RI�FOHDQ�HQHUJ\�DQG�WHFKQRORJLHV�LQ�WKHVH�FRXQWULHV��7KH�PHWKRGRORJ\�FRQVLGHUHG����RI�WKH����
FRXQWULHV�XWLOLVLQJ�DQ�DXJPHQWHG�RII�JULG�PHWKRGRORJ\��ZKLFK�DVVHVVHG�WKHLU�FRPSHWLWLYHQHVV�DJDLQVW�WKDW�RI�RWKHU�
FRXQWULHV�IRU�VSHFL¿FDOO\�RII�JULG�UHQHZDEOH�WHFKQRORJLHV�

7KH�DVVHVVPHQWV�ZHUH�FRXQWU\�OHYHO��PHDQLQJ�WKHUH�ZDV�QR�VXSSRUW�IRU�PRUH�JUDQXODU�UXUDO�HOHFWUL¿FDWLRQ�GHFLVLRQ�
SURFHVVHV��+RZHYHU��WKH\�SURYLGHG�D�VWURQJ�LQLWLDO�LQGLFDWLRQ�WR�VWDNHKROGHUV�DERXW�RQ�WKH�UHODWLYH�RSSRUWXQLWLHV�IRU�
RQ�RU�RII�JULG�UHQHZDEOH�EDVHG�GHYHORSPHQW�EHWZHHQ�FRXQWULHV�

Input Parameters: Sources:

5HQHZDEOH�VRXUFHV
5HQHZDEOH�3RWHQWLDO��H[FO��ODUJH�
hydro and nuclear)

%1()�VHFRQGDU\�UHVHDUFK�±�JRYHUQPHQW�SXEOLFDWLRQV��ZHEVLWHV��RSHUDWRUV��
other stakeholders

1HWZRUN�DQG�HQHUJ\�GDWD
3RZHU�VHFWRU�VWUXFWXUH��QRQ�
qualitative)

%1()�SULPDU\�UHVHDUFK

Electricity prices (spot, residential, 
commercial and industrial)

%1()�SULPDU\�UHVHDUFK

Kerosene and diesel prices %1()�UHVHDUFK

Demographic data
(OHFWUL¿FDWLRQ�OHYHO %1()�UHVHDUFK
(OHFWULFLW\�GHPDQG�JURZWK %1()�UHVHDUFK
Population using clean cook stoves $OOLDQFH�IRU�&OHDQ�&RRN�6WRYHV�PXQH�'DWDEDVH�������

Policy/political data
Policies %1()�RQOLQH�GDWDEDVH

Political risk :RUOG�%DQN¶V�:RUOGZLGH�*RYHUQDQFH�,QGLFDWRUV��:*,�������LQGH[

Distributed energy regulation 
IUDPHZRUN

%1()�VWDNHKROGHU�FRQVXOWDWLRQ

Energy access policies %1()�VWDNHKROGHU�FRQVXOWDWLRQ

Trade barriers :RUOG�7UDGH�2UJDQLVDWLRQ�±�DYHUDJH�LPSRUW�GXWLHV�OHYLHG�RQ�FOHDQ�HQHUJ\�
products
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Financial/economic

Clean energy investment and 
LQYHVWPHQW�JURZWK�UDWH

%1()�SURSULHWDU\�LQGXVWU\�LQWHOOLJHQFH�GDWDEDVH

Loans, grants and grant program 
commitments

%1()�SURSULHWDU\�LQGXVWU\�LQWHOOLJHQFH�GDWDEDVH

*UHHQ�PLFUR¿QDQFH��QXPEHU�RI�
RSHUDWRUV��ORDQV��ERUURZHUV��DYHUDJH�
cost of debt)

%1()�6XUYH\�RI�0LFUR¿QDQFH�2UJDQLVDWLRQV

Financial institutions %1()�SULPDU\�UHVHDUFK
Sector value chains (biofuels, 
ELRPDVV�DQG�ZDVWH��JHRWKHUPDO��
VPDOO�K\GUR��VRODU��ZLQG�

%1()�VHFRQGDU\�UHVHDUFK

Clean Development Mechanism 
(historic activity, average processing 
WLPH�IRU�SURMHFW�UHJLVWUDWLRQ��HQHUJ\�
use per kg of oil equivalent)

81�&'0��9HUL¿HG�&DUERQ�6WDQGDUG�DQG�*ROG�6WDQGDUG

REDD-readiness score 81�5(''�3URJUDPPH
*0*�HPLVVLRQV�DQG�*+*�UHSRUWLQJ Global Reporting Initiative (GRI online database)
Partnership for Market Readiness 
RU�1DWLRQDOO\�$SSURSULDWH�0LWLJDWLRQ�
Action 

%1()�SULPDU\�UHVHDUFK

5HSRUWLQJ�RQ�HQHUJ\�HI¿FLHQF\�
initiatives or emission reduction 
policies and initiatives

%ORRPEHUJ¶V�(QYLURQPHQW��6RFLDO�DQG�*RYHUQDQFH��(6*��GDWDEDVH

Mechanics:
7KH�DVVHVVPHQWV�UDQNHG�WKH����FRXQWULHV�DJDLQVW���DJJUHJDWHG�VFRUHV��(QDEOLQJ�)UDPHZRUN����SHUFHQW��)LQDQFLQJ�
DQG�,QYHVWPHQW����SHUFHQW��9DOXH�&KDLQV����SHUFHQW��*+*�0DQDJHPHQW����SHUFHQW��7KHVH�¿QDO�VFRUHV�ZHUH�EDVHG��
UHVSHFWLYHO\��RQ�����������DQG����LQGLFDWRUV��LQFOXGLQJ�LQVWDOOHG�FOHDQ�HQHUJ\�FDSDFLW\��ORFDO�LQYHVWPHQW��QXPEHU�RI�
YDOXH�FKDLQV�LQ�WKH�FOHDQ�HQHUJ\�VHFWRU��DQG�WKH�SUHVHQFH�RI�*+*�JOREDO�UHSRUWLQJ�LQLWLDWLYHV�

6RPH�GLIIHUHQW�LQGLFDWRUV�ZHUH�XVHG�IRU�RQ�JULG�RU�RII�JULG�IRFXVHG�FRXQWULHV��7KH�GHWHUPLQDWLRQ�RI�ZKHWKHU�D�FRXQWU\�
ZDV�RQ�RU�RII�JULG�IRFXVHG�GHSHQGHG�RQ�¿YH�FULWHULD��

• HOHFWUL¿FDWLRQ�UDWH
• QXPEHU�RI�QDWLRQDO�SRZHU�RXWDJHV
• GXUDWLRQ�RI�SRZHU�RXWDJHV
• SRZHU�WUDQVPLVVLRQ�ORVVHV
• +XPDQ�'HYHORSPHQW�,QGH[�VFRUH

7KH�LQGLFDWRUV�ZHUH�VFRUHG�RXW�RI����XVXDOO\�OHYHOLVHG��DQG�GHSHQGHQW�RQ�PHWULF�W\SH��)RU�UXUDO�HOHFWUL¿FDWLRQ��WKH�
ORZHVW�HOHFWUL¿FDWLRQ�UDWH��KLJKHVW�QRQ�HOHFWUL¿FDWLRQ�UDWH��ZDV�VHW�DV�WKH�EHQFKPDUN��DQG�DOO�FRXQWULHV�JLYHQ�D�
VFRUH�RXW�RI���UHODWLYH�WR�WKLV�EHQFKPDUN��7KHUHIRUH��D�FRXQWU\�ZLWK�WZLFH�DV�KLJK�DQ�HOHFWUL¿FDWLRQ�UDWH�ZRXOG�JHW�D�
VFRUH�RI�����
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Figure I.1: African countries ranked by distributed energy and energy access score 

2II�JULG�VSHFL¿F�LQGLFDWRUV
'LVWULEXWHG�HQHUJ\�UHJXODWRU\�IUDPHZRUNV�

+RZ�ZHOO�GRHV�D�FRXQWU\¶V�ORFDO�PDUNHW�VWUXFWXUH�IDFLOLWDWH�RII�JULG�RU�VPDOO�VFDOH�GHYHORSPHQW�RI�SURMHFWV"

Energy access policies:

:KDW�ORFDO�SROLFLHV�H[LVW�VSHFL¿FDOO\�WR�VSXU�RII�JULG�DFWLYLW\"

Average local kerosene and diesel prices:

+RZ�KLJK�DUH�WKHVH�SULFHV�DQG�KRZ�DWWUDFWLYH�GR�WKH\�PDNH�SRWHQWLDO�DOWHUQDWLYH��FOHDQHU��VRXUFHV�RI�JHQHUDWLRQ"

Population using solid fuels for cooking:

+RZ�PDQ\�FLWL]HQV�ZRXOG�SRWHQWLDOO\�YDOXH�DOWHUQDWLYH�IXHO�VRXUFHV�WR�FRRN"

Distributed clean energy value chains:

:KDW�ORFDO�PLQL�K\GUR�DQG�PLQL�ZLQG�HTXLSPHQW�PDNHUV��PLQL�SKRWRYROWDLF�V\VWHP�SURYLGHUV��DQG�RWKHU�VLPLODU�W\SHV�
RI�SOD\HUV�H[LVW�LQ�WKH�FRXQWU\"

Distributed clean energy service providers:

:KDW�ORFDO�UHWDLOHUV��SD\�DV�\RX�JR�IDFLOLWDWRUV��LQVXUDQFH�SURYLGHUV��DQG�RWKHUV�VSHFLDOL]LQJ�LQ�RII�JULG�DQG�VPDOO�
scale clean energy services are in the country?
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Figure I.2: Example of ClimateScope country summary sheet - Mozambique

Commentary:
7KH�LQGH[�SUHVHQWHG�D�JOREDO�UDQNLQJ�EDVHG�RQ����LQGLFDWRUV�DQG�����VXE�LQGLFDWRUV��DORQJ�ZLWK�TXDOLWDWLYH�
GLVFXVVLRQV�RI�WKH�FRXQWULHV¶�SHUIRUPDQFH�DJDLQVW�VHOHFWHG�IDFWRUV��7KH�PHWKRGRORJ\�JDYH�VHSDUDWH�FRQVLGHUDWLRQ�
WR�FRXQWULHV�ZLWK�RQ��DQG�RII�JULG�IRFXV��DQG�SURYLGHG�D�JRRG�LQGLFDWLRQ�RI�WKH�SRWHQWLDO�IRU�UHQHZDEOH�EDVHG�
GHYHORSPHQW�DW�D�FRXQWU\�OHYHO��+RZHYHU��WKLV�PHWKRGRORJ\�GLG�QRW�SURYLGH�VXSSRUW�IRU�LQ�FRXQWU\�UXUDO�HOHFWUL¿FDWLRQ�
PLQL�JULG�SODQQLQJ�RU�GHYHORSPHQW�

$GGLWLRQDOO\��WKH�KXJH�VFDOH�RI�VWXG\��ZLWK�UHOLDQFH�RQ�D�ODUJH�DPRXQW�RI�SULPDU\�DQG�VHFRQGDU\�UHVHDUFK��PHDQV�
WKLV�W\SH�RI�PHWKRGRORJ\�ZRXOG�QRW�UHSOLFDEOH�DV�D�VWDNHKROGHU�GHFLVLRQ�VXSSRUW�WRRO�XVLQJ�FRXQWU\�VSHFL¿F�PHWULFV��
7KHUHIRUH��LW�LV�RQO\�XVHIXO�IRU�SULYDWH�VHFWRU�LQYHVWRUV�DV�D�¿UVW�FRXQWU\�UHIHUHQFH�

Highlights:

• 3URYLGHV�6WDWH�RI�WKH�DUW�DVVHVVPHQW�RI�HOHFWULFLW\�DFFHVV�LQ�HDFK�FRXQWU\��EXW�QR�VXSSRUW�IRU�UXUDO�HOHFWUL¿FDWLRQ�
planning or development

Link:
ClimateScope2015
KWWS���JOREDO�FOLPDWHVFRSH�RUJ�HQ�GRZQORDG�
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METHODOLOGY J: */2%$/�&28175<�5$1.,1*�%$6('�21�68,7$%,/,7<�)25�585$/�(/(&75,),&$7,21�
�5(,1(5�/(02,1(�,167,787�**0%+��$11�.$75,1�*(5/$&+�(7�$/��

Methodology Type:
Weighted ranking

Coverage:
Global

Spatial Mapping:
1R

Summary:
7KLV�VLPSOH�ZRUOGZLGH�FRXQWU\�UDQNLQJ�JLYHV�DQ�LQGLFDWLRQ�RI�WKH�FRXQWULHV¶�DSSOLFDELOLW\�IRU�UHQHZDEOH�PLQL�JULGV��
WR�DLG�WKH�GHYHORSPHQW�RI�VXVWDLQDEOH�EXVLQHVV�PRGHOV�LQ�WKHVH�FRXQWULHV��7KH�DVVHVVPHQW�ZDV�DW�D�FRXQWU\�
OHYHO��VR�QR�GHFLVLRQ�VXSSRUW�ZDV�SURYLGHG�WR�LGHQWLI\�WDUJHW�DUHDV�IRU�UXUDO�HOHFWUL¿FDWLRQ�RU�WR�DVVHVV�WKH�UHODWLYH�
FRPSHWLWLYHQHVV�RI�GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV�

Input Parameters: Sources:

1HWZRUN�DQG�HQHUJ\�GDWD

1DWLRQDO�GLHVHO�SULFHV *,=����������,QWHUQDWLRQDO�)XHO�3ULFHV��������������WK�(GLWLRQ�

Demographic data
Rural population :RUOG�%DQN���������5XUDO�3RSXODWLRQ�
5XUDO�HOHFWUL¿FDWLRQ�UDWH 8QLWHG�1DWLRQV�DQG�:RUOG�+HDOWK�2UJDQLVDWLRQ���������7KH�(QHUJ\�$FFHVV�

Situation in Developing Countries 
81'3�+XPDQ�'HYHORSPHQW�5HSRUW������������
,($���������������:RUOG�(QHUJ\�2XWORRN

Policy/political data
Political stability :RUOG�%DQN����������:RUOGZLGH�*RYHUQDQFH�,QGLFDWRUV
&RUUXSWLRQ�3HUFHSWLRQ�,QGH[ 7UDQVSDUHQF\�,QWHUQDWLRQDO��������

Financial/economic

,QÀDWLRQ :RUOG�%DQN��������������,QÀDWLRQ��FRQVXPHU�SULFHV
(DVH�RI�'RLQJ�%XVLQHVV�,QGH[ :RUOG�%DQN�DQG�,QWHUQDWLRQDO�)LQDQFH�&RUSRUDWLRQ�������
7UDYHO�ZDUQLQJV *HUPDQ�)HGHUDO�)RUHLJQ�2I¿FH

Mechanics:

([FOXVLRQ�FULWHULD�±�D�FRXQWU\�LV�QRW�VXLWDEOH�IRU�UXUDO�HOHFWUL¿FDWLRQ�LI�

• LW�KDV�D����SHUFHQW�HOHFWUL¿FDWLRQ�UDWH�RU�JUHDWHU
• LW�KDV�PRUH�WKDQ���������HOHFWUL¿HG�UXUDO�FLWL]HQV
• LV�LQ�WKH�ORZHVW���SHUFHQW�RI�WKH�:RUOGZLGH�*RYHUQDQFH�,QGLFDWRUV�SROLWLFDO�VWDELOLW\�LQGH[
• LW�LV�WKH�VXEMHFW�RI�D�WUDYHO�ZDUQLQJ�IURP�WKH�*HUPDQ�0LQLVWU\�RI�)RUHLJQ�$IIDLUV
• LW�KDV�GLHVHO�SXPS�SULFHV�ORZHU�WKDQ�86������SHU�OLWUH��

$IWHU�WKHVH�H[FOXVLRQV�����FRXQWULHV�UHPDLQ�WKDW�DUH�VXLWDEOH�IRU�UXUDO�HOHFWUL¿FDWLRQ��SUHGRPLQDQWO\�LQ�$IULFD��$VLD�DQG�
6RXWK�$PHULFD�
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Weighting criteria:
• Market potential    40% 

 — (OHFWUL¿FDWLRQ�UDWH�� � ���
 — 8Q�HOHFWUL¿HG�UXUDO�SRSXODWLRQ� ���
 — 3XPS�GLHVHO�SULFH�� � ��

Figure J.1: Top 20 from 89 non-excluded countries, based on market potential and 
political and financial enabling environment

3ROLWLFDO�DQG�¿QDQFLDO�HQYLURQPHQW�±����SHUFHQW

• Political stability    9%
 — &RUUXSWLRQ�3HUFHSWLRQV�,QGH[�� ���
 — ,QÀDWLRQ�� � � � ���
 — (DVH�RI�'RLQJ�%XVLQHVV�,QGH[�� ���

Commentary:
6LPSOH�PHWKRGRORJ\�XVLQJ�UHPRWH�GDWDVHWV��ZKLFK�DOORZV�IRU�TXLFN�LGHQWL¿FDWLRQ�RI�FRXQWULHV�ZLWK�WKH�ULJKW�HQDEOLQJ�
HQYLURQPHQW�IRU�JUHHQ�PLQL�JULGV��+RZHYHU��DQ�LPSURYHPHQW�ZRXOG�EH�WR�LQFOXGH�IDFWRUV�VXFK�DV�WKH�H[LVWHQFH�RI�RII�
JULG�DFWLYLWLHV��UXUDO�HOHFWUL¿FDWLRQ�DJHQFLHV�DQG�UHJXODWRUV��DV�ZHOO�DV�JDXJLQJ�WKH�SULRULWLVDWLRQ�RI�UXUDO�HOHFWUL¿FDWLRQ�
LQ�QDWLRQDO�DQG�UHJLRQDO�JRYHUQPHQWV¶�SODQV��

Highlights:
6LPSOH�PHWKRGRORJ\��
/RRNV�RQO\�DW�JHQHUDO�FULWHULD��GLHVHO�FRVW��UXUDO�HOHFWUL¿FDWLRQ�UDWH��SROLF\��FRUUXSWLRQ�DQG�LQÀDWLRQ��WR�FRQVLGHU�*0*�
as a viable solution for the country

Link:
$�.��*HUODFK�HW�DO���������&RPSUHKHQVLYH�&RXQWU\�5DQNLQJ�IRU�5HQHZDEOH�(QHUJ\�%DVHG�0LQL�*ULGV�3URYLGLQJ�5XUDO�
2II�*ULG�(OHFWUL¿FDWLRQ
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METHODOLOGY K:� *,6�%$6('�� '(0$1'�/('� 585$/� (/(&75,&,7<� 3/$11,1*� 0(7+2'2/2*<� )25�
8*$1'$��,7�32:(5��(��.$,-8.$�

Methodology Type:
 Demand-led

Coverage:
8JDQGD

GIS/Spatial Mapping:
<HV

Summary:
7KH�PHWKRGRORJ\�ZDV�XVHG�WR�LGHQWLI\�SDWWHUQV�RI�GHPDQG�DQG�SULRULW\�DUHDV�IRU�LQYHVWPHQW��UDWKHU�WKDQ�FUHDWH�D�
FRPSUHKHQVLYH�HOHFWUL¿FDWLRQ�SODQ��7KH�DSSURDFK�ZDV�LQ�UHVSRQVH�WR�WKH�H[WUHPHO\�VORZ�UDWH�RI�UXUDO�HOHFWUL¿FDWLRQ�
LQ�8JDQGD��DQG�WKHUHIRUH�WKH�QHHG�WR�LQFUHDVH�LQYHVWRUV¶�DZDUHQHVV�RI�GHPDQG�OHG�RSSRUWXQLWLHV��OHDGLQJ�WR�WKH�
FUHDWLRQ�RI�VXSSO\�VLGH�V\VWHP�GHVLJQV�EDVHG�RQ�UHVRXUFH�DYDLODELOLW\�

Factors Considered: Sources:

1HWZRUN�DQG�HQHUJ\�GDWD

Grid and road infrastructure 8JDQGD�%XUHDX�RI�6WDWLVWLFV��$IULFRQ�(QJLQHHULQJ�,QWHUQDWLRQDO�/WG��5XUDO�
(OHFWUL¿FDWLRQ�&ULWHULD�:RUNVKRS����WK�-DQXDU\������

Demographic data
3RSXODWLRQ�VL]H�DQG�GHPDQG�FHQWUHV�
(villages, local government, schools)

8JDQGD�%XUHDX�RI�6WDWLVWLFV��$IULFRQ�(QJLQHHULQJ�,QWHUQDWLRQDO�/WG��5XUDO�
(OHFWUL¿FDWLRQ�&ULWHULD�:RUNVKRS����WK�-DQXDU\������

'HPDQG�FHQWUHV�±�KHDOWK�FHQWUHV 8JDQGD�%XUHDX�RI�6WDWLVWLFV��0DNHUH�8QLYHUVLW\��5XUDO�(OHFWUL¿FDWLRQ�&ULWHULD�
Workshop (24th January 2005) 
,QGLFDWLYH�5XUDO�(OHFWUL¿FDWLRQ�0DVWHU�3ODQ�3URMHFW��,5(03

Mechanics:

7KH�LQLWLDO�GHPDQG�FHQWUHV�WDUJHWHG�E\�WKH�PHWKRGRORJ\�ZHUH�KHDOWK�FHQWUHV��VFKRROV��KRXVHKROGV��DQG�ORFDO�
JRYHUQPHQW�KHDGTXDUWHUV��$�ZHLJKWHG�EHQH¿W�SRLQWV�VFRUH�ZDV�DZDUGHG�IRU�HDFK�GHPDQG�VHFWRU��LQFOXGLQJ�
KRXVHKROGV��DQG�WKH�VXE�FRXQWLHV�ZHUH�JLYHQ�D�FXPXODWLYH�VFRUH�EDVHG�RQ�WKH�VHFWRUV�ZLWKLQ�WKHLU�ERXQGDULHV�

%HQH¿W�SRLQWV�ZHUH�DZDUGHG�EDVHG�RQ�W\SH�DQG�VL]H�RI�GHPDQG��IRU�H[DPSOH��D�VHFRQGDU\�VFKRRO�UHFHLYHG����SRLQWV�
SOXV�������SRLQW�SHU�SXSLO��7KHVH�ZHLJKWLQJV�ZHUH�LQVSLUHG�E\�VWXGLHV�LQ�6RXWK�$IULFD�DQG�1DPLELD��DQG�DJUHHG�
XSRQ�LQ�FRQVXOWDWLRQ�ZLWK�VWDNHKROGHUV��+RXVHKROGV�ZHUH�FDOFXODWHG�RQ�D�VXE�FRXQW\�OHYHO�DVVXPLQJ���SHRSOH�SHU�
KRXVHKROG��DQG�KHDOWK�FHQWUHV�ZHUH�JLYHQ�D�KLJKHU�ZHLJKWLQJ�WKDQ�VFKRROV��ZLWK�IXUWKHU�ZHLJKWLQJ�DERYH�KRXVHKROGV�

7KH�VXE�FRXQW\�WRWDO�EHQH¿W�SRLQWV�ZHUH�WKHQ�SUHVHQWHG�DV�WKH�SDUDPHWHU�IRU�SULRULWLVDWLRQ�RI�HOHFWUL¿FDWLRQ�LQ�WKDW�
FRXQW\��WR�DLG�WKH�GHYHORSPHQW�RI�WDUJHWHG�VXSSO\�VLGH�VROXWLRQV�
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Figure K.1: Kabarole district benefit point allocation by sub-county. Red indicates greater 
benefits and higher priority; green indicates lower benefits 

Commentary:
7KH�PHWKRGRORJ\�SURYLGHG�VROLG�MXVWL¿FDWLRQ�IRU�SULRULWLVLQJ�D�PLQLPLVHG�HOHFWUL¿FDWLRQ�RSWLRQ�DQG�IRU�DVVHVVLQJ�
WKH�UHODWLYH�HOHFWUL¿FDWLRQ�QHHGV�RI�VXE�FRXQWLHV��7KHUH�ZDV�QR�WHFKQLFDO�RU�FRVW�DVVHVVPHQW�RI�WKH�HOHFWUL¿FDWLRQ�
RSWLRQV��DQG�QR�FRQVLGHUDWLRQ�RI�WDULIIV�RU�LQYHVWPHQW�FRVWV��+RZHYHU��LQ�FRPELQDWLRQ�ZLWK�D�VXSSO\�VLGH�WRRO��WKLV�
PHWKRGRORJ\�FRXOG�KHOS�EXGJHW�FRQVWUDLQHG�GHYHORSHUV�RU�VWDNHKROGHUV�WR�SULRULWLVH�SURMHFWV��

Highlights:
• Methodology focused on demand assessment 
�� 1R�WHFKQLFDO�RU�FRVW�DVVHVVPHQW�FRQVLGHUHG

Link:
(��.DLMXND��������*,6�DQG�5XUDO�(OHFWULFLW\�3ODQQLQJ�LQ�8JDQGD
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METHODOLOGY L:  *,6�%$6('�(/(&75,),&$7,21�3/$11,1*�'(&,6,21�6833257�0(7+2'2/2*<�)25�
6287+�$)5,&$��585$/�$5($�32:(5�62/87,216�(7�$/���'��,��%$1.6�(7�$/��

Methodology Type:
Demand-led

Coverage:
6RXWK�$IULFD��1RUWKHUQ�7UDQVNHL�
UHJLRQ�H[DPSOH�

Spatial Mapping:
<HV

Summary:
7KLV�PHWKRGRORJ\�ZDV�FUHDWHG�WR�KHOS�WKH�SODQQLQJ�RI�UXUDO�HOHFWUL¿FDWLRQ�LQ�6RXWK�$IULFD��ZKHUH�WKHUH�KDV�EHHQ�D�
KXJH�GLIIHUHQFH�LQ�WKH�OHYHO�RI�GHYHORSPHQW�EHWZHHQ�VHWWOHPHQWV�WKDW�KDYH�DQG�KDYH�QRW�EHHQ�HOHFWUL¿HG��)RU�JULG�
FRQQHFWHG�VHWWOHPHQWV��KHDY\�FURVV�VXEVLGLHV�RI�XS�WR�5�����SHU�KRXVHKROG��ZLWK�QR�PLQLPXP�PRQWKO\�FKDUJHV�
DQG�FRQQHFWLRQ�IHHV�RI�RQO\�5�����KDYH�PHDQW�D�VLJQL¿FDQW�ERRVW�LQ�SURGXFWLYLW\�DQG�KXPDQ�GHYHORSPHQW�LQGLFDWRUV��
ZKLOH�XQHOHFWUL¿HG�VHWWOHPHQWV�KDYH�EHHQ�OHIW�EHKLQG��7KLV�KDV�FUHDWHG�DQ�XUJHQW�QHHG�IRU�HIIHFWLYH�GHFLVLRQ�PDNLQJ�
LQ�HOHFWUL¿FDWLRQ�SODQQLQJ��DQG�SDUWLFXODUO\�IRU�RII�JULG�SODQQLQJ�IRU�PRUH�UHPRWH�FRPPXQLWLHV�WKDW�KDYH�QRW�EHHQ�D�
IRFXV�RI�WKH�6RXWK�$IULFDQ�QDWLRQDO�XWLOLW\��(VNRP��

Input Parameters: Sources:

5HQHZDEOH�GDWD

5HQHZDEOH�UHVRXUFH�DQG�FRVW�
estimates

+(/3�*,6�GDWDEDVH�V\VWHP�±�QRW�UHIHUHQFHG�

1HWZRUN�DQG�HQHUJ\�GDWD
Grid infrastructure and cost 
estimates

+(/3�*,6�GDWDEDVH�V\VWHP�±�QRW�UHIHUHQFHG�

Demographic data
Income At time of publication, data from the South African Central Statistical Services 

ZHUH�XQDYDLODEOH��VR�D�¿[HG�YDOXH�IRU�$73�ZDV�XVHG��
+RXVHKROG�GHQVLW\ %DQNV��'�,���(OHFWUL¿FDWLRQ�PRGHOOLQJ�IRU�6RXWK�$IULFD��GLVFXVVLRQ�RI�WKH�

PHWKRGRORJ\�HPSOR\HG��Schools
Clinics
Police stations

Mechanics:

7KH�PRGHO�ZDV�DLPHG�DW�PD[LPLVLQJ�WKH�GHYHORSPHQW�LPSDFW�RI�HOHFWUL¿FDWLRQ�IRU�HDFK�XQ�HOHFWUL¿HG�VHWWOHPHQW��DQG�
SULRULWLVLQJ�WKHLU�HOHFWUL¿FDWLRQ��7KLV�DSSURDFK�ZDV�WDNHQ�UDWKHU�WKDQ�D�GLUHFW�FRPSDULVRQ�RI�RQ�DQG�RII�JULG�VROXWLRQV�
GXH�WR�DQ�H[SHFWHG�ODFN�RI�UREXVWQHVV�RI�VXFK�D�UHVXOW�

7KH�PRGHO�SULRULWLVHG�VHWWOHPHQWV�ZLWK�KLJK�GHYHORSPHQW�LPSDFW��VXFK�DV�WKRVH�ZLWK�VFKRROV��KRVSLWDOV�DQG�RU�
DGPLQLVWUDWLYH�EXLOGLQJV��DQG�ZLWK�D�FRUUHVSRQGLQJO\�KLJKHU�GHPDQG��6RPH�VHWWOHPHQWV�ZHUH�IRXQG�WR�KDYH�VXI¿FLHQW�
GHPDQG�WR�EH�OLNHO\�FDQGLGDWHV�IRU�JULG�FRQQHFWLRQ��DQG�D�QHWZRUN�DOJRULWKP�ZDV�XVHG�WR�PLQLPLVH�WKH�WRWDO�OLQH�RI�
JULG�H[WHQVLRQ�UHTXLUHG��,I�JULG�H[WHQVLRQ�ZDV�IRXQG�WR�EH�XQHFRQRPLF��WKHQ�WKH�YLDELOLW\�RI�PLQL�JULG�RU�VWDQG�DORQH�
V\VWHPV�ZDV�DVVHVVHG��
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Algorithm:

:HLJKWHG�GHYHORSPHQW�EHQH¿W�DQDO\VLV
• :HLJKWHG�GHYHORSPHQW�EHQH¿WV�SRLQWV�ZHUH�DZDUGHG�WR�HDFK�VHWWOHPHQW�IRU�VHUYLFH�IDFLOLWLHV�VXFK�DV�KRVSLWDOV��

WR�JHW�D�³WRWDO�EHQH¿W�LQGH[´
• )URP�WKH�DYDLODEOH�EXGJHW�DQG�QXPEHU�RI�VHWWOHPHQWV��WKH�PD[LPXP�JULG�H[SHQGLWXUH�SHU�VHWWOHPHQW��RU�LWV�

DOORZDQFH��ZDV�GHWHUPLQHG��ZHLJKWHG�E\�WKH�EHQH¿W�SRLQWV�IRU�WKDW�VHWWOHPHQW
 

Commentary:
7KH�PHWKRGRORJ\�ZDV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�D�GLUHFW�FRVW�FRPSDULVRQ�RI�JULG�DQG�RII�JULG�VROXWLRQV�ZRXOG�
QRW�SURYLGH�D�UREXVW�VROXWLRQ�ZLWKRXW�D�KLJK�OHYHO�RI�DQDO\VLV��GXH�WR�WKH�GLIIHUHQW�OHYHOV�RI�VHUYLFH�RIIHUHG�E\�WKH�WZR�
W\SHV�RI�VROXWLRQV�DQG�D�KLJK�GHSHQGHQFH�RQ�LQSXW�SDUDPHWHUV��7KHUHIRUH��WKH�IRFXV�ZDV�JULG�H[WHQVLRQ��HVSHFLDOO\�
DV�WKH�SULRULW\�ZDV�WR�HOHFWULI\�VHWWOHPHQWV�ZLWK�D�KLJK�OHYHO�RI�VHUYLFHV�DQG�FRUUHVSRQGLQJ�HQHUJ\�GHPDQGV�

The prioritisation of settlements required detailed, ground-level demographic, income, planning and infrastructure 
GDWD�LQ�RUGHU�WR�DOORFDWH�D�EHQH¿W�VFRUH�WR�HDFK�VHWWOHPHQW��7KH�GDWD�XWLOLVHG�LQ�WKH�SDSHU�ZHUH�SRRUO\�UHIHUHQFHG�DQG�
VR�FRXOG�QRW�EH�DVVHVVHG��EXW�WKH�SDSHU�GLG�SURYLGH�D�FOHDU�DSSURDFK�WR�UXUDO�HOHFWUL¿FDWLRQ�WKDW�ZDV�ZHOO�VXLWHG�WR�
KHOSLQJ�VWDNHKROGHUV�LGHQWLI\�DSSURSULDWH�VROXWLRQV�ZLWKLQ�EXGJHWDU\�UHVWUDLQWV��7KH�PHWKRGRORJ\�FRXOG�EH�LPSURYHG�
E\�JLYLQJ�JUHDWHU�FRQVLGHUDWLRQ�WR�GLIIHUHQW�WHFKQRORJ\�RSWLRQV�IRU�GHFHQWUDOLVHG�JHQHUDWLRQ�

&ODULW\�RQ�VRXUFHV��DQG�RQ�WKH�WHFKQRORJ\�RSWLRQV�DQG�SDUDPHWHUV�FRQVLGHUHG��ZDV�VHULRXVO\�QHHGHG�

Link:
'��,��%DQNV��)��0RFNH��(��&��-RQFN��(��/DEXVFKDJQH��5��(EHUKDUG��(OHFWUL¿FDWLRQ�3ODQQLQJ�'HFLVLRQ�6XSSRUW�7RRO
KWWS���ZZZ�DFDGHPLD�HGX���������(OHFWUL¿FDWLRQBSODQQLQJBGHFLVLRQBVXSSRUWBWRRO

Grid-prioritised planning
7KH�.UXVNDO�DOJRULWKP�ZDV�XWLOLVHG�WR�PLQLPLVH�WKH�WRWDO�
line length required to connect all settlements set for grid 
H[WHQVLRQ�

• For each settlement, if the cost of a local grid that 
ZRXOG� EH� UHTXLUHG� WR�PHHW� LWV� GHPDQG� ZDV� JUHDWHU�
WKDQ� LWV� DOORZDQFH�� WKHQ� WKH� VHWWOHPHQW� ZRXOG� EH� D�
candidate for stand-alone solar home systems

• ,I�WKH�UHPDLQLQJ�H[WHQVLRQ�DOORZDQFH�DIWHU�FRQVWUXFWLRQ�
RI�WKH�UHTXLUHG�ORFDO�JULG��UHWLFXODWLRQ��ZHUH�HQRXJK�WR�
DOORZ�FRQQHFWLRQ�WR�WKH�QHWZRUN��WKHQ�WKH�VHWWOHPHQW�
ZDV�D�FDQGLGDWH�IRU�JULG�FRQQHFWLRQ��,I�QRW��WKHQ�LW�ZDV�
a mini-grid candidate

(DFK�WLPH�WKH�JULG�ZDV�H[WHQGHG��RWKHU�VHWWOHPHQWV�ZHUH�
FKHFNHG�WR�VHH�ZKHWKHU�WKH\�QRZ�KDG�HQRXJK�DOORZDQFH�WR�
MRLQ�WKH�JULG��

&RVWLQJ�RI�HOHFWUL¿FDWLRQ�RSWLRQV
• )RU� WKRVH� VHWWOHPHQWV� WKDW� UHPDLQHG� XQHOHFWUL¿HG�� LW�

ZDV� GHWHUPLQHG� ZKHWKHU� D� VWDQG�DORQH� RU� PLQL�JULG�
V\VWHP�ZRXOG�EH�PRUH�DSSURSULDWH

• 7KH� ¿QDO� FRVWV� IRU� WKH� HOHFWUL¿FDWLRQ� VROXWLRQ� ZHUH�
determined 

Figure L.1: Electrification solution 
possible with maximum cost per point of 
R3500. Points were awarded based on 
electrification benefit, such as a hospital 
receiving 15 points.
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