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PREFACE

This paper, as part of the Green Mini-Grid Market Development Programme (GMG MDP) document series, analyses 
WKH�LVVXHV�LQYROYHG�ZLWK�PDUNHW�DVVHVVPHQW�PHWKRGRORJLHV�IRU�JUHHQ�PLQL�JULGV�IRU�UXUDO�HOHFWUL¿FDWLRQ��7KHVH�DUH�PLQL�
grids powered by renewable energy resources – solar radiation, wind, hydropower or biomass – either exclusively or 
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�$OO��6(�$OO��*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��

There are three principal options for providing new connections to currently unserved populations in Africa, namely i) 
extension of the national grid, ii) installation of separate “mini” grids to operate independently from the main grid, and 
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�
policy and regulatory framework, the lack of proven business models, the lack of market data and linkages, the lack 
RI�FDSDFLW\�RI�NH\�VWDNHKROGHUV��DQG�WKH�ODFN�RI�DFFHVV�WR�¿QDQFH��

,Q� UHVSRQVH� WR� WKHVH� FKDOOHQJHV�� WKH�6(�$OO�$IULFD�+XE� DW� WKH�$IULFDQ�'HYHORSPHQW�%DQN� �$I'%�1 designed and 
ODXQFKHG�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�

7KH�,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($��KDV�SUHGLFWHG��LQ�$IULFD�(QHUJ\�2XWORRN������� WKDW�E\����������SHUFHQW�RI�
QHZ�UXUDO�HOHFWULFLW\�VXSSO\�LQ�$IULFD�ZLOO�EH�IURP�VWDQG�DORQH�V\VWHPV�DQG�PLQL�JULGV��7KH�*0*�0'3��6(�$OO��6()$��
(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\�&DUERQ�7UXVW��81(3�DQG�(&5(((�DW�WKH�UHTXHVW�RI�WKH�$I'%���,W�ZDV�ZULWWHQ�E\�0DUFR�
6DPSDEOR�DQG�/XNH�:DOOH\�RI�&DUERQ�7UXVW��0HVHUHW�=HPHGNXQ�DQG�'HDQ�&RRSHU�RI�81(3�DQG�<XUL�/LPD�+DQGHP�
DQG�6\OOD�(O�+DGML�IURP�(&5(((��&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� WKH� OHDGLQJ� JOREDO� HQYLURQPHQWDO� DXWKRULW\�� 7KH� (&2:$6�&HQWUH� IRU� 5HQHZDEOH� (QHUJ\� DQG� (QHUJ\�
(I¿FLHQF\��(&5(((��LV�D�VSHFLDOL]HG�DJHQF\�RI�WKH�(FRQRPLF�&RPPXQLW\�IRU�:HVW�$IULFDQ�6WDWHV��

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\�'HERUDK�'DYLV��

�� 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
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The African Development Bank has engaged the services of the Carbon Trust, UNEP and ECREEE to 
DVVHVV�WKH�SRWHQWLDO�IRU�JUHHQ�PLQL�JULGV��*0*V��LQ�¿YH2 African countries.�7KH�HQJDJHPHQW�UHTXLUHPHQWV�
LQFOXGH�WKH�GH¿QLWLRQ�RI�PHWKRGRORJ\�WR�DVVHVV�WKH�SRWHQWLDO�IRU�JUHHQ�PLQL�JULGV�LQ�$IULFD��7KLV�PHWKRGRORJ\�ZLOO�
WKHQ�EH�XVHG�WR�SUHSDUH�¿YH�FRXQWU\�UHSRUWV�WKDW�SURYLGH�VSHFL¿F�GHWDLOV�RQ�WKH�*0*�SRWHQWLDO�LQ�WKRVH�FRXQWULHV��
The reports will provide important information to both national-level policymakers and potential investors in the 
VHFWRU���

7KH�¿UVW�SKDVH�RI�WKH�HQJDJHPHQW�LQYROYHG�WKH�LGHQWL¿FDWLRQ�DQG�DQDO\VLV�RI����PHWKRGRORJLHV�(and a 
number of accompanying tools) that have been used to assess GMG potential in various countries, both in Africa 
DQG�DEURDG���7KH�SKDVH���UHSRUW�ZDV�WKH�¿UVW�GHOLYHUDEOH�RI�WKH�HQJDJHPHQW��

This phase 2 report is the second deliverable.  It builds on the lessons learned from phase 1 to propose a draft 
PHWKRGRORJ\�WKDW�FDQ�EH�XVHG�WR�DVVHVV�*0*�SRWHQWLDO�DFURVV�DOO�$IULFDQ�FRXQWULHV��,W�LQFRUSRUDWHV�VRPH�RI�WKH�
EHVW�HOHPHQWV�IURP�WKH����PHWKRGRORJLHV�DVVHVVHG�LQ�SKDVH���WR�FUHDWH�DQ�$IULFD�VSHFL¿F�WHPSODWH�PHWKRGRORJ\�
WKDW�LV�ERWK�ULJRURXV�DQG�ÀH[LEOH�HQRXJK�WR�XVHIXO�WR�SROLF\PDNHUV��SUDFWLWLRQHUV�DQG�LQYHVWRUV�LQ�WKH�$IULFDQ�*0*�
VHFWRU��

The phase 1 analysis found that most of the 12 methodologies were focused on assessing the potential of 
GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV�WKURXJK�PHDVXUHV�VXFK�DV�WKH�OHYHOLVHG�FRVW�RI�HQHUJ\�  In African countries, 
KRZHYHU��VXFK�GDWD�DUH�RIWHQ�VFDUFH�DQG�XQUHOLDEOH��ZKLFK�PHDQW�WKDW�DVVHVVLQJ�HOHFWUL¿FDWLRQ�SRWHQWLDO�UHTXLUHG�
D� ODUJH� QXPEHU� RI� DVVXPSWLRQV� DQG� DSSUR[LPDWLRQV� DV� LQSXWV� LQWR� FRPSOH[� FDOFXODWLRQV��7KH�PHWKRGRORJLHV�
therefore added little value to the existing macro-level assessments carried out by the EC Joint Research Centre 
�5HQHZDEOH�(QHUJLHV�LQ�$IULFD�UHSRUW��������DQG�81'(6$�81,7(��8QLYHUVDO�$FFHVV�WR�(OHFWULFLW\�WRROV3), which 
KDG� DOUHDG\� SUHVHQWHG� HVWLPDWHV� RI� WKH� OHYHOLVHG� FRVW� RI� HQHUJ\� IRU� YDULRXV� UXUDO� HOHFWUL¿FDWLRQ� �5(�� RSWLRQV�
DFURVV�$IULFD��)XUWKHU��WKH\�GLG�QRW�DGGUHVV�LPSRUWDQW�IDFWRUV�VXFK�DV�UHJXODWLRQV�DQG�PDUNHW�EDUULHUV��$V�D�UHVXOW��
they were all found to have limited relevance for practitioners looking for detailed assessments with actionable 
LQIRUPDWLRQ�WR�KHOS�WKHP�PDNH�LQYHVWPHQW�GHFLVLRQV�DERXW�VSHFL¿F�ORFDWLRQV��

The phase 2 work began with stakeholder consultations to assess the level of engagement of 
SUDFWLWLRQHUV�ZLWK�H[LVWLQJ�PHWKRGRORJLHV��DQG�GHWHUPLQH�KRZ�DQ�RYHUDOO�$IULFD�VSHFL¿F�PHWKRGRORJ\�
could best address practitioner needs. A draft of the template methodology was then hypothesised which 
LQFOXGHG�DQ�DQDO\VLV�RI�ERWK�WKH�SROLF\�DQG�UHJXODWRU\�ODQGVFDSH�DQG�WKH�SK\VLFDO�IDFWRUV��H�J���SRSXODWLRQ�GHQVLW\��
HOHFWUL¿FDWLRQ� UDWH�� UHVRXUFH�SRWHQWLDO�� GLVWDQFH� IURP� WKH�JULG��� VSHFL¿HG� LQ� WKH�RULJLQDO� WHUPV�RI� UHIHUHQFH� IRU�
WKLV� HQJDJHPHQW�� � 7KH� FRQVXOWDWLRQV� LQGLFDWHG� WKDW�PRVW� RI� WKH� SUDFWLWLRQHUV� ZHUH� QRW� DZDUH� RI� WKH� H[LVWLQJ�
methodologies, which highlights the need for active dissemination of the outputs of this programme as a key 
IDFWRU�LQ�DFKLHYLQJ�VLJQL¿FDQW�LPSDFW�

The consultations also found that: 

• Physical potential is rarely the key deciding factor in investment decisions; rather, the most relevant 
considerations for practitioners are national policies, regulations and market size. Most practitioners 
consider a combination of physical and non-physical factors, but give more weight to policy and regulatory 
IDFWRUV�DQG�WR�WKH�DELOLW\�WR�GHYHORS�ORFDO�PDUNHWLQJ�QHWZRUNV���7KLV�LV�GXH�WR�WKH�KLJKHU�SHUFHLYHG�SURMHFW�
risk from factors such as existing access to an engaged community (the possibility of main grid arrival) than 
IURP��IRU�H[DPSOH��WKH�OHYHOLVHG�FRVW�RI�VRODU�UDGLDWLRQ��7KHUHIRUH��DQ�RSSRUWXQLW\�DVVHVVPHQW�IRFXVHG�RQO\�
RQ�SK\VLFDO�IDFWRUV�ZRXOG�QRW�UHVSRQG�WR�WKH�QHHGV�RI�SUDFWLWLRQHUV�

�� �0R]DPELTXH��(WKLRSLD��&DPHURRQ��WKH�'HPRFUDWLF�5HSXEOLF�RI�&RQJR�DQG�0DOL

�� �KWWSV���XQ�GHVD�PRGHOOLQJ�JLWKXE�LR�
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• Raw data are much more useful than processed data for practitioners. Most developers saw only 
PDUJLQDO� EHQH¿WV� LQ� WKH�SURFHVVHG�GDWD�PDSV�� DV� WKH�DVVXPSWLRQV�DQG� VSHFL¿FDWLRQV�XVHG� LQ� FUHDWLQJ�
WKH�PDSV�ZHUH�XQOLNHO\�WR�EH�LQ�DOLJQPHQW�ZLWK�WKH�GHYHORSHU¶V�¿QGLQJV�RQ�WKH�JURXQG��7KHUH�ZDV�JUHDW�
consistency among the practitioners in identifying the need to apply their own assumptions, value choices, 
DQG�VFHQDULRV�ZLWKLQ�DQ�RSSRUWXQLW\�DVVHVVPHQW��0DQ\�VWDWHG�WKDW�WKH\�ZRXOG�QHHG�WR�WHVW�WKH�FRQFOXVLRQV�
RI�HDFK�RXWSXW�RI�D�WRRO�RU�UHSRUW�XQGHU�GLIIHUHQW�FRQGLWLRQV�EHIRUH�DQ\�FRQFOXVLRQV�FRXOG�EH�WUXVWHG��7KLV�
correlated with the conclusions from phase 1 on the relevance of detailed levelised cost of electricity (LCOE) 
DQG�RWKHU�FDOFXODWLRQV�

• Regular updating of all sources is crucial to the private sector’s uptake up of data. This can be 
achieved by hosting a dedicated platform that provides links to the most up-to-date sources. %RWK�
SK\VLFDO� DQG� QRQ�SK\VLFDO� IDFWRUV�� LQFOXGLQJ� SROLFLHV� DQG� UHJXODWLRQV�� FDQ� EHFRPH�RXWGDWHG� TXLFNO\�� VR�
PDLQWDLQLQJ�XS�WR�GDWH�VRXUFHV�ZLOO�EH�NH\� WR�VWDNHKROGHU�XSWDNH�RI� WKH�RXWSXWV�RI� WKLV�SURMHFW��$�VLQJOH�
DFFHVV� SRLQW� IRU� WKH� RXWSXWV� RI� WKLV� SURMHFW� DQG� WKH� EURDGHU� 0DUNHW� 'HYHORSPHQW� 3URJUDPPH� ZRXOG�
PD[LPLVH�YLVLELOLW\��HDVH�RI�XVH��DQG�XSWDNH�IURP�SUDFWLWLRQHUV��7KH�DFFHVV�SRLQW�FRXOG�EH�D�ZHE�SRUWDO�RU�D�
GHGLFDWHG�VLWH��RU�D�ZLQGRZ�RQ�DQ�H[LVWLQJ�NQRZOHGJH�SODWIRUP�VXFK�DV�WKH�6(�$//�$IULFD�.QRZOHGJH�+XE�

Synergies with networks of potential partner institutions and community networks are critical for the 
sustainability of mini-grid projects. The most resource-intensive aspects of entering a new market are typically 
PDUNHW� LQWHOOLJHQFH� DQG� JDLQLQJ� DFFHVV� WR� FXVWRPHUV�� 3DUWQHULQJ� ZLWK� DQ� RUJDQLVDWLRQ� ZLWK� H[LVWLQJ� DFFHVV��
QHWZRUNV�DQG�NQRZOHGJH�LV�WKHUHIRUH�KLJKO\�EHQH¿FLDO�WR�GHYHORSHUV��,Q�IDFW��PDQ\�GHYHORSHUV�UHO\�PRUH�KHDYLO\�
RQ�ORFDO�SDUWQHUV�DQG�NQRZOHGJH�WKDQ�RQ�SK\VLFDO�IDFWRUV�ZKHQ�PDNLQJ�LQYHVWPHQW�GHFLVLRQV��([LVWLQJ�QHWZRUNV�
are also a proxy for community engagement, as they indicate a greater probability of an engaged and coordinated 
FRPPXQLW\�DQG�LWV�OHDGHUV��DQG�D�ORZHU�SUREDELOLW\�RI�SD\PHQW�GHIDXOWV��2WKHU�GH�ULVNLQJ�IDFWRUV�LQ�D�FRPPXQLW\�
DUH�WKH�SUHVHQFH�RI�PLFUR�¿QDQFH��DJULFXOWXUH�DQG�WHOHFRP��

Given these considerations, this report proposes a hybrid methodology that combines (a) macro-level 
opportunity assessments with (b) a knowledge base of raw data on physical and non-physical factors, 
and (c) a policy and regulatory analysis. This approach will better serve the needs of practitioners than any 
VLQJOH�DSSURDFK�E\�SURYLGLQJ�D�EURDGHU�NQRZOHGJH�EDVH�IRU�WKH�FRQVLGHUDWLRQ�RI�DOO�QHFHVVDU\�IDFWRUV��+ROLVWLF�
high-level assessments of mini-grid potential will combine key indicators such as grid extension, population 
DQG� WKH�DYDLODELOLW\�RI�5(� UHVRXUFHV��5DZ�GDWD�ZLOO� DOORZ�SUDFWLWLRQHUV� WR�REWDLQ�DFWLRQDEOH�RXWSXWV�DQG�PRUH�
VRSKLVWLFDWHG�DQDO\VHV�E\�DSSO\LQJ�WKHLU�RZQ�VFHQDULRV�DQG�FRQGLWLRQV��7KH�SROLF\�DQG�UHJXODWRU\�DQDO\VLV�ZLOO�
SURYLGH�GHYHORSHUV�ZLWK�LQIRUPDWLRQ�DERXW�QRQ�SK\VLFDO�ULVNV��2WKHU�NH\�QRQ�SK\VLFDO�IDFWRUV��VXFK�DV�PRELOH�DQG�
SD\PHQW�QHWZRUN�FRYHUDJH��DQG�WKH�H[LVWHQFH�LQ�WKH�WDUJHW�DUHD�RI�DJULFXOWXUH�DQG�PLFUR�¿QDQFH�QHWZRUNV��ZLOO�
DOVR�EH�FRQVLGHUHG�

In addition to the proposed methodology, this report also makes a separate recommendation for a 
programme to assess and certify the potential of small hydro and biomass sites. 6XFK� D� SURJUDPPH�
ZRXOG�DGGUHVV�WKH�VLJQL¿FDQW�PDUNHW�DQG�¿QDQFLQJ�EDUULHUV�WKDW�UHVXOW�IURP�XQFHUWDLQW\�DERXW�WKHVH�UHVRXUFHV��
7KHVH�DVVHVVPHQWV�UHTXLUH�VLJQL¿FDQW�WHFKQLFDO�H[SHUWLVH��WLPH�DQG�UHVRXUFHV��DQG�DUH�EH\RQG�WKH�FDSDFLW\�RI�
PRVW�VLWH�RZQHUV�RU�PLQL�JULG�SUDFWLWLRQHUV�RSHUDWLQJ�ZLWKRXW�VXSSRUW��7KHUHIRUH��D�SURJUDPPDWLF�DVVHVVPHQW�RI�
WKHVH�UHVRXUFHV�E\�RUJDQLVDWLRQV�VXFK�DV�WKH�%DQN�FDQ�PDNH�D�VLJQL¿FDQW�FRQWULEXWLRQ�WR�XQORFNLQJ�WKH�SRWHQWLDO�
GHYHORSPHQW�RI�WKHVH�VLWHV�

$IWHU� WKH�SURSRVHG� WHPSODWH�PHWKRGRORJ\� LV�¿QDOLVHG�� WKH� WKLUG�SKDVH�RI� WKH�HQJDJHPHQW�ZLOO� EH� WKH�
GHOLYHU\�RI�WKLV�PHWKRGRORJ\�LQ�¿YH�SLORW�FRXQWULHV� The lessons from this pilot phase will then inform the 
GHVLJQ�RI�D�ZLGHU�SURMHFW�WR�EH�UROOHG�RXW�LQ�DOO�RI�WKH�FRXQWULHV�LQ�$IULFD���
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1.1 PROJECT CONTEXT
7KLV�HQJDJHPHQW�LV�SDUW�RI�WKH�$IULFDQ�'HYHORSPHQW�%DQN¶V�*UHHQ�0LQL�*ULGV�0DUNHW�'HYHORSPHQW�3URJUDPPH�
�*0*�0'3���ZKLFK�KDV�WKH�XOWLPDWH�REMHFWLYH�RI�IRVWHULQJ�DFFHVV�WR�HOHFWULFLW\�DFURVV�$IULFD�E\�SURPRWLQJ�WKH�
GHYHORSPHQW�RI�JUHHQ�PLQL�JULGV��*0*V����7KH�VSHFL¿F�REMHFWLYHV�RI�WKH�HQJDJHPHQW�DUH��D��WKH�GHYHORSPHQW��
EDVHG�RQ�EHVW�SUDFWLFHV��RI�DQ�$IULFD�VSHFL¿F�PHWKRGRORJ\�WR�DVVHVV�WKH�SK\VLFDO�SRWHQWLDO�IRU�JUHHQ�PLQL�JULGV�
DW� WKH� FRXQWU\� OHYHO�� �E�� WKH� DSSOLFDWLRQ� RI� WKH�PHWKRGRORJ\� LQ� ¿YH� SLORW� FRXQWULHV� DQG� WKH� SXEOLFDWLRQ� RI� ¿YH�
FRXQWU\�OHYHO�UHSRUWV�EDVHG�RQ�WKRVH�SLORWV��ZLWK�D�GHWDLOHG�DQDO\VLV�RI�WKH�SRWHQWLDO�IRU�*0*V�LQ�HDFK�FRXQWU\��,W�
LV�H[SHFWHG�WKDW�WKH�%DQN�ZLOO�WKHQ��F��UH¿QH�WKH�PHWKRGRORJ\�EDVHG�RQ�OHDUQLQJ�IURP�WKH�SLORWV��EHIRUH�UROOLQJ�LW�
RXW�LQ�RWKHU�$IULFDQ�FRXQWULHV�

The Phase 1 Report: Evaluation of Methodologies and Best Practices Available for Assessing GMG Potential 

LGHQWL¿HG����H[LVWLQJ�PHWKRGRORJLHV�DQG�DVVHVVHG�WKHLU�XVHIXOQHVV�WR�SUDFWLWLRQHUV��LQYHVWRUV�DQG�SROLF\PDNHUV���
This Phase 2 Report: Creation of an Opportunity Assessment Methodology is the second output from the 
DQDO\WLFDO�ZRUN�DLPHG�DW�FUHDWLQJ�D�EHVW�SUDFWLFH�PHWKRGRORJ\�IRU�DVVHVVLQJ�*0*�RSSRUWXQLWLHV�LQ�$IULFD��7KLV�
UHSRUW�EXLOGV�RQ�WKH�¿QGLQJV�RI�WKH�¿UVW�UHSRUW�DQG�RQ�H[WHQVLYH�FRQVXOWDWLRQV�ZLWK�PLQL�JULG�SUDFWLWLRQHUV�DQG�RWKHU�
VWDNHKROGHUV��
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2.1 LESSONS LEARNED FROM PHASE 1 
7KH� ¿UVW� SKDVH� FRQFHUQHG� WKH� LGHQWL¿FDWLRQ� DQG� DVVHVVPHQW� RI� H[LVWLQJ�PHWKRGRORJLHV� DYDLODEOH� WR�
assess the potential for rural mini-grid development. 7KH�PHWKRGRORJLHV�ZHUH�FDWHJRULVHG�DV�HLWKHU�*,6�RU�
QRQ�*,6�VXSSRUWHG��DQG�DV�HLWKHU�VXSSO\�RU�GHPDQG�OHG��7KH�PDMRULW\�XVHG�*,6�GDWDEDVHV�DW�WKH�LQSXW�VWDJH��
DV�ZHOO�DV�IRU�DQDO\VLV�DQG�SUHVHQWDWLRQ�RI�UHVXOWV�DQG�RXWSXWV��7KLV�ZDV�GXH�WR�WKH�VLJQL¿FDQWO\�KLJKHU�FODULW\�RI�
RXWSXWV�WKDW�VXFK�VSDWLDO�PDSSLQJ�DOORZV�DV�FRPSDUHG�WR�WUDGLWLRQDO�PHWKRGV�VXFK�DV�YDOXH�WDEOHV�DQG�TXDOLWDWLYH�
HYDOXDWLRQ��7KH�WZR�QRQ�*,6�PHWKRGRORJLHV�ZHUH�KLJKHU�OHYHO��EURDGHU�VFRSH��XVLQJ�OHVV�QXPHULFDOO\�GHWDLOHG�
assessment), and gave country-level rankings based on the competitiveness of clean as compared to traditional 
HQHUJ\�VRXUFHV�DQG�WKH�VWUHQJWK�RI� WKH�HQDEOLQJ�HQYLURQPHQW��7KH�WZR�QRQ�*,6�PHWKRGRORJLHV�ZHUH�WKH�RQO\�
RQHV� WR� IRFXV� RQ� WKH� HFRQRPLF�� SROLWLFDO� DQG� ¿QDQFLDO� IDFWRUV� DIIHFWLQJ�PLQL�JULG� GHYHORSPHQW��ZKLOH� WKH�*,6�
methodologies focused almost entirely on spatial mapping of physical factors such as geography, resource 
DYDLODELOLW\��DQG�SRSXODWLRQ�GHQVLW\��

7KH�PRVW� FRPPRQ� DSSURDFK�ZDV� WR� DVVHVV� WKH� SRWHQWLDO� RI� GLIIHUHQW� HOHFWUL¿FDWLRQ� RSWLRQV� WKURXJK�
physical measures such as the levelised cost of energy (LCOE). Commonalities included relying on data 
such as average annual solar radiation, population centres and density, level of demand and consumption, and 
WKH�QHHG� WR� FRPSDUH�RII�JULG� RSWLRQV�DJDLQVW� ERWK�JULG� H[WHQVLRQ�DQG�GHFHQWUDOLVHG�GLHVHO� JHQHUDWLRQ��7KHUH�
was variation within this broad approach, however, with each methodology including novel aspects such as the 
KDQGOLQJ�RI�GDWD�SDXFLW\�RU�FRQVLGHULQJ�GHPRJUDSKLF� IDFWRUV�VXFK�DV� WKH�SUROLIHUDWLRQ�RI�HQHUJ\�HI¿FLHQW�FRRN�
VWRYHV�RU�ODQG�XVH�

To achieve an LCOE or similar estimate, these methodologies required a large number of assumptions 
DQG�DSSUR[LPDWLRQV��GXH� WR� VLJQL¿FDQW�GDWD�TXDOLW\� DQG�DYDLODELOLW\� FRQVWUDLQWV��7KH�TXDOLW\� DQG� FODULW\�
RI� WKH�RXWSXWV�SURGXFHG�ZHUH�WKHUHIRUH� OLPLWHG�E\�WKH�TXDOLW\�DQG�DYDLODELOLW\�RI� WKH� LQSXW�GDWD��/DUJHU�VWXGLHV�
ZHUH�DEOH�WR�SURGXFH�GHWDLOHG�DVVHVVPHQWV�RI�GLIIHUHQW� IDFWRUV�XVLQJ�¿HOGZRUN��VWDNHKROGHU�FRQVXOWDWLRQV�DQG�
FRQWLQXHG�HQJDJHPHQW�ZLWK�WKH�UHOHYDQW�PLQLVWULHV�DQG�QDWLRQDO�XWLOLWLHV��+RZHYHU��WKLV�NLQG�RI�H[HUFLVH�LV�H[WUHPHO\�
UHVRXUFH� LQWHQVLYH�� UHTXLULQJ�VLJQL¿FDQW�FDSLWDO�DQG� WLPH��DQG�QRW� IHDVLEOH� IRU�PRVW�PHWKRGRORJLHV��7KHUHIRUH��
most methodologies relied primarily on remote data sources such as international databases, existing studies and 
FHQVXVHV��$�YDULHW\�RI�DVVXPSWLRQV�DQG�DSSUR[LPDWLRQV�DOVR�KDG�WR�EH�DSSOLHG��6KRZQ�IRU�UHIHUHQFH�LQ�)LJXUH�
��DUH� WKH�¿QDO�RXWSXWV�RI� WKH�(&�-RLQW�5HVHDUFK�&HQWUH¶V�Renewable Energies in Africa report (left) and the 
81'(6$�81,7(�(OHFWUL¿FDWLRQ�$FFHVV�WRRO�(right)��%RWK�JLYH�LQGLFDWLYH�HOHFWUL¿FDWLRQ�VROXWLRQV�IRU�UHJLRQV�DFURVV�
$IULFD�EDVHG�RQ�WKH�/&2(�E\�UHO\LQJ�RQ�D�YDULHW\�RI�DVVXPSWLRQV��7KH�-5&�PHWKRGRORJ\�XVHV�¿[HG�JULG�H[WHQVLRQ�
FRVW�SHU�NP�DQG�N:K��DQ�DSSUR[LPDWHG�GHPDQG�IURP�¿[HG�VL]H�VRODU�DQG�GLHVHO�V\VWHPV��DQG�D�¿[HG�DELOLW\�WR�
SD\��$73�� WKUHVKROG��7KH�81'(6$�WRRO�DVVXPHV� OLQHDU� LQYHVWPHQW�FRVWV�E\�V\VWHP�VL]H��D�XQLYHUVDO� OHYHO�RI�
energy consumption, future grid extension based on the location of intensive industries, and an extrapolated 
SRSXODWLRQ�DQG�GHPDQG�JURZWK�WR������

Estimation of grid extension costs also requires multiple assumptions, particularly when designing an 
HOHFWUL¿FDWLRQ�VROXWLRQ�IRU�DQ�HQWLUH�UHJLRQ��DQG�PD\�UHVXOW�LQ�ODUJH�LQDFFXUDFLHV��For example, estimating 
the cost for extending the grid to a single remote settlement will give a substantially larger estimate than is 
UHDOLVWLF��DV�LW�GRHV�QRW�DFFRXQW�IRU�WKH�FRQQHFWLRQ�RI�VXUURXQGLQJ�YLOODJHV��ZKLFK�ZLOO�VKDUH�LQ�WKH�FRVW�EXUGHQ��
0HWKRGRORJLHV�VXFK�WKH�1HWZRUN�3ODQQHU�DWWHPSW�WR�FRPSHQVDWH�IRU�WKLV�E\�FRQVWUXFWLQJ�D�FRPSOHWH�HOHFWUL¿FDWLRQ�
V\VWHP�DQG�DVVXPLQJ�HOHFWUL¿FDWLRQ�RI�DOO�YLOODJHV�LQ�WKH�DUHD��+RZHYHU��WKH�SURSRVHG�JULG�VWUXFWXUH�LV�DOVR�KLJKO\�
sensitive to assumed parameters such as per capita demand and the penetration rate in villages connected to 
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WKH�JULG��)XUWKHU��WKLV�DSSURDFK�GRHV�QRW�UHÀHFW�WKH�FRQVLGHUDWLRQV�RI�LQGLYLGXDO�GHYHORSHUV�RQ�WKH�JURXQG��7KH�
(XURSHDQ�&RPPLVVLRQ�-RLQW�5HVHDUFK�&HQWUH¶V�Renewable Energies in Africa�DSSOLHG�D�¿[HG�JULG�H[WHQVLRQ�FRVW�
SHU�NP�SHU�N:K��7KLV�SURYLGHG�D�URXJK�LQGLFDWLRQ�RI�JULG�H[WHQVLRQ�FRVWV�IRU�DQ�LQGLYLGXDO�YLOODJH��EXW�LW�ZDV�FOHDUO\�
D�ODUJH�DSSUR[LPDWLRQ�

)LJXUH����(&�-RLQW�5HVHDUFK�&HQWUH¶V��-5&��Renewable Energies in Africa�UHSRUW��OHIW��DQG�WKH�81-
'(6$�81,7(�(OHFWUL¿FDWLRQ�$FFHVV�WRRO�

)XUWKHUPRUH��PRVW� K\GUR�� ELRPDVV� DQG�ZLQG� UHVRXUFHV� LQ�$IULFD� KDYH� QRW� EHHQ� QRW� SUH�LGHQWL¿HG� RU�
FHUWL¿HG� so most of the methodologies did not account for these resources, and those that did used pre-
LGHQWL¿HG�VLWHV��7KHUHIRUH��WKH�SRWHQWLDO�LPSDFW�RI�UHQHZDEOHV�RQ�D�FRXQWU\¶V�HOHFWUL¿FDWLRQ�RSWLRQV�KDV�W\SLFDOO\�
EHHQ�VHULRXVO\�XQGHUHVWLPDWHG��$VVHVVLQJ�ZLQG�SRWHQWLDO�� LQ�SDUWLFXODU�� UHTXLUHV�KLJKO\� ORFDOLVHG�VLWH� UHVRXUFH�
DVVHVVPHQWV��DQG�FDQQRW�EH�DGHTXDWHO\�HVWLPDWHG�IURP�VDWHOOLWH�GDWD�

There would also be little value added in producing an Africa-wide LCOE assessment, as the EC JRC and 
81'(6$�PHWKRGRORJLHV�VKRZQ� LQ�)LJXUH���ZHUH�ERWK�KLJK�OHYHO�DVVHVVPHQWV�RI� WKH�GLVWULEXWLRQ�RI�SUHIHUUHG�
HOHFWUL¿FDWLRQ�VROXWLRQV�EDVHG�RQ�HVWLPDWHV�RI�/&2(��'HVSLWH� UHO\LQJ�RQ�D� ODUJH�QXPEHU�RI�DVVXPSWLRQV�DQG�
approximations at a high level, both of those methodologies gave coherent results and provided rough indications 
WR�GHYHORSHUV�DQG�VWDNHKROGHUV�IRU�FRPSDULVRQV�DFURVV�$IULFD��$Q\�/&2(�EDVHG�DVVHVVPHQW�FRPSOHWHG�DV�SDUW�
RI�WKLV�VWXG\�ZRXOG�DOVR�QHFHVVDULO\�EH�KLJK�OHYHO�LQ�QDWXUH��

In creating a new methodology, there is a need to reassess practitioner requirements and examine the 
importance of other factors not included in the 12 methodologies assessed in the Phase 1 report. As 
HDFK�GHYHORSHU�KDV�XQLTXH�LQIRUPDWLRQDO�QHHGV�EDVHG�RQ�WKH�WHFKQRORJ\��DSSURDFK�DQG�RSHUDWLRQDO�VFRSH�RI�D�
SDUWLFXODU�*0*�SURMHFW��WKH�QHZ�PHWKRGRORJ\�QHHGV�WR�EH�ÀH[LEOH�HQRXJK�WR�DOORZ�IRU�D�YDULHW\�RI�VSHFL¿F�LQSXWV��
including: 

• Raw data of physical factors
• Policy and regulatory environment
• Community factors
• Experiences from other sectors 
• The ease of doing business 
• Market factors and access to networks

This report investigates how all of those factors would be considered in a new best-practices methodology for 
DVVHVVLQJ�*0*�RSSRUWXQLWLHV�LQ�$IULFD�
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3.1 OVERVIEW
7KH�SURMHFW�WHDP�HQJDJHG�D�VHOHFWLRQ�RI�PLQL�JULG�SUDFWLWLRQHUV�ZRUNLQJ�LQ�GHYHORSLQJ�FRXQWULHV�WR�GHWHUPLQH�KRZ�
WKLV�SURMHFW�FDQ�EHVW�DGGUHVV�WKHLU�QHHGV��7KLV�LQFOXGHG�UHSUHVHQWDWLYHV�IURP�%%2;;��%XIIDOR�*ULG��(1&2��)LUHÀ\�
&OHDQ�(QHUJ\��,1(1686��0HVK3RZHU��2II�*ULG�(OHFWULF��3RZHU*HQ��7(6(�±�'HYHORSPHQW�$VVRFLDWLRQ��7UDPD�
7HFKQR$PELHQWDO� DQG� 'HYHUJ\�� 7KHVH� FRPSDQLHV� LQFOXGH� SUDFWLWLRQHUV� LQ� WKH� DUHDV� RI� VRODU� KRPH� V\VWHPV��
VRODU�PLQL�JULGV��FKDUJLQJ�IDFLOLWLHV�DQG�VPDOO�K\GUR��7KHLU�EXVLQHVV�PRGHOV�LQFOXGHG�VDOHV�EDVHG�RQ�OLFHQFLQJ��
RZQHUVKLS�SD\PHQW�SODQV��DQG�SD\�IRU�XVH�FKDUJHV�

The group included practitioners in the areas of solar home systems, solar mini-grids, charging facilities 
and small hydro��7KHLU�EXVLQHVV�PRGHOV�LQFOXGHG�VDOHV�EDVHG�RQ�OLFHQFLQJ��RZQHUVKLS�SD\PHQW�SODQV��DQG�SD\�
IRU�XVH�FKDUJHV�

%DVHG�RQ�WKH�OHVVRQV�OHDUQHG�IURP�SKDVH����D�GUDIW�RI�WKH�PHWKRGRORJ\�KDV�EHHQ�K\SRWKHVLVHG�IRU�VWDNHKROGHU�
UHYLHZ��,W�LQFOXGHV�WKH�IROORZLQJ�HOHPHQWV���

Raw data

��� Population: population density and population of settlements
��� Power network
��� Transport network
��� +\GUR�VLWHV
��� %LRPDVV�VLWHV
��� Local diesel costs

Processed data

��� RHJLRQV�EHVW�VHUYHG�E\�RII�JULG�HOHFWUL¿FDWLRQ��EDVHG�RQ�WKUHVKROG�GLVWDQFHV�DURXQG�H[LVWLQJ�DQG�SODQQHG�
grid lines

��� 3RSXODWLRQ�EHVW�VHUYHG�E\�RII�JULG�HOHFWUL¿FDWLRQ��EDVHG�RQ�HVWLPDWLRQV�RI�SRSXODWLRQ�GHQVLWLHV�ZLWKLQ�GH¿QHG�
boundaries

��� 6HWWOHPHQWV�DQG�SRSXODWLRQV�WKDW�FRXOG�EH�UHDFKHG�IURP�LGHQWL¿HG�K\GUR�DQG�ELRPDVV�VLWHV�
����The LCOEs of mapped solar mini-grids, with the range of LCOEs as an output
����The least levelised cost of energy option for each settlement or area, found by comparing solar, biomass, 

K\GUR��GLHVHO�DQG�JULG�H[WHQVLRQ��7KH�WRWDO�SRSXODWLRQ�VHUYHG�E\�HDFK�RSWLRQ�ZRXOG�EH�DQ�RXWSXW�

The hypothesis also included non-physical factors such as the policy and regulatory landscape and 
market analyses.�$OWKRXJK�QRW�FRYHUHG�ZLWKLQ�WKH�RULJLQDO�VFRSH�RI�%DQN¶V�*0*�EXVLQHVV�OLQH�� WKHVH�IDFWRUV�
KDYH�D� VLJQL¿FDQW� LPSDFW� RQ�PLQL�JULG� GHYHORSPHQW��7KHUHIRUH�� WKH� K\SRWKHVLV� DVVXPHG� WKDW� LQFOXGLQJ� WKHVH�
DVSHFWV�ZRXOG�SURYLGH�D�PRUH�FRPSUHKHQVLYH�DQG�DFWLRQDEOH�DQDO\VLV�IRU�VWDNHKROGHUV�

Through questionnaires and personal interviews, the practitioners were asked their views on the usefulness 
of the draft methodology, giving particular consideration to: 

• Its assessment of physical potential factors
• Various aspects of the market assessment process
• Their awareness of the methodologies assessed in phase 1 
• :KDW�RXWSXWV�ZRXOG�PDNH�WKH�QHZ�PHWKRGRORJ\�PRVW�XVHIXO"�
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3.2 MAIN RESULTS

3.2.1 ASSESSMENT OF PROPOSED PHYSICAL POTENTIAL FACTORS

The practitioners indicated that physical potential considerations are rarely the key factor in deciding 
whether to construct a mini-grid. Most take into account a combination of physical and non-physical factors, 
but give more weight to considerations such as policy and regulatory factors and the ability to develop local 
PDUNHWLQJ�QHWZRUNV��

Resource availability was not a key factor for solar practitioners. The challenge of ensuring cost effectiveness 
RI�D�VRODU�SURMHFW�LV�PRUH�GHSHQGHQW�RQ�RSWLPLVLQJ�WKH�XVH�RI�D�PLQL�JULG�WKDQ�RQ�LWV�JHQHUDWLRQ�SRWHQWLDO��DV�VRODU�
UDGLDWLRQ�LV�JHQHUDOO\�KLJK�DFURVV�$IULFD��DQG�GRHV�QRW�YDU\�VLJQL¿FDQWO\�DFURVV�DUHDV�RU�RYHU�WLPH��3UDFWLWLRQHUV�
VDLG�WKH\�JLYH�VWURQJHU�FRQVLGHUDWLRQ�WR�SDWWHUQV�RI�XVH�DQG�PDUNHW�VL]H��

Hydro practitioners emphasized that a lack of data on hydro resources limits the development of potential 
VLWHV��0RVW�FRXQWULHV�KDYH�RQO\�D�KDQGIXO�RI�SUH�LGHQWL¿HG�K\GUR�VLWHV� and many of them have not been 
SURSHUO\�DVVHVVHG�DQG�FHUWL¿HG��PDNLQJ�LW�LPSRVVLEOH�WR�DFFXUDWHO\�DVVHVV�WKHLU�SRWHQWLDO�IRU�VPDOO�K\GUR��)XUWKHU��
WKH�VXEVWDQWLDO�WLPH�DQG�¿QDQFLDO�UHVRXUFHV�UHTXLUHG�IRU�SURSHU�DVVHVVPHQW�RI�D�VLQJOH�K\GUR�VLWH�PHDQV�WKDW�LW�
LV�QRW�IHDVLEOH�IRU�PRVW�SUDFWLWLRQHUV��7KH�FRQVXOWDWLRQV�LQGLFDWHG�WKDW�DQ�DVVHVVPHQW�FDQ�WDNH�WZR�WR�WKUHH�\HDUV�
DQG�FRVW�LQ�WKH�UDQJH�RI�86'���������������3UDFWLWLRQHUV�DOVR�QRWHG�WKDW�WKH�SUR[LPLW\�RI�D�WUDQVPLVVLRQ�QHWZRUN�
LV�FULWLFDO�WR�HQVXULQJ�WKH�¿QDQFLDO�YLDELOLW\�RI�D�SURMHFW��DV�LW�ZRXOG�DOORZ�IRU�WKH�VDOH�RI�H[FHVV�SRZHU�WR�WKH�JULG�
DQG�FROOHFWLRQ�RI�D�IHHG�LQ�WDULII���

Most practitioners considered market size to be the key physical factor, as it directly relates to business 
RSSRUWXQLW\��3RSXODWLRQ�GHQVLW\�DQG�HOHFWUL¿FDWLRQ�OHYHO�DUH�WKH�NH\�PDUNHW�VL]H�LQGLFDWRUV��EXW�RWKHU�IDFWRUV�LQFOXGH�
GLVDJJUHJDWHG�IXHO�XVH�DQG�KRXVHKROG�LQFRPH��7KHVH�ZHUH�QRW�FRQVLGHUHG�SUHUHTXLVLWH�FRQGLWLRQV�OLNH�VRPH�QRQ�
SK\VLFDO�IDFWRUV��EXW�VWURQJO\�DIIHFWHG�SULRULWLVDWLRQ�RQ�VXE�QDWLRQDO�OHYHO�

Most practitioners also mentioned mobile and mobile payment service coverage as key factors. A large 
QXPEHU�RI�GHYHORSHUV�DUH�XVLQJ�PRELOH�SD\PHQW�V\VWHPV��D�IDFWRU�QRW� LQLWLDOO\�FRQVLGHUHG�E\�WKLV�SURMHFW��7KH�
central hubs of many mini-grid and solar home systems also communicate faults or usage data to the service 
SURYLGHUV�XVLQJ�WKH�QHWZRUN��7KH�UHOLDQFH�RI�PDQ\�EXVLQHVV�PRGHOV�RQ�PRELOH�DQG�PRELOH�SD\PHQW�QHWZRUNV�
PDNHV�DFFHVV�WR�VXFK�QHWZRUNV�D�SUHUHTXLVLWH�IRU�WKHVH�SURYLGHUV��

The extension of the grid network, rural network tariffs and connection costs were factors considered by 
all developers.�7KH�ORFDWLRQ�DQG�VFKHGXOLQJ�RI�JULG�H[WHQVLRQV�DUH�NH\�WR�LGHQWLI\LQJ�VLWHV�IRU�RII�JULG�DSSOLFDWLRQV���
6RPH�GHYHORSHUV�QRWHG�WKDW�D�QHDUE\�JULG�OLQH�PD\�QRW�XQGXO\�DIIHFW�WKHLU�EXVLQHVV��SDUWLFXODUO\�LI�KLJK�FRQQHFWLRQ�
FRVWV� UHVXOW� LQ�PDQ\�FXVWRPHUV� UHPDLQLQJ�XQFRQQHFWHG��1RQHWKHOHVV��DOO�GHYHORSHUV�FORVHO\�PRQLWRU�SODQQHG�
H[WHQVLRQV�DQG�ORFDO�JULG�WDULIIV��

Raw data are considered much more useful than processed data in assessing all of these factors. Most 
GHYHORSHUV�VDZ�RQO\�PDUJLQDO�EHQH¿WV�IURP�WKH�PRVW�VRSKLVWLFDWHG�SURFHVVHG�GDWD�PDSV��QRWDEO\�WKRVH�FRPSDULQJ�
WKH�OHYHOLVHG�FRVW�RI�HQHUJ\�DFURVV�UHJLRQV��:KLOH�WKH�GDWD�FDOFXODWLRQV�PD\�EH�WKHRUHWLFDOO\�VRXQG��WKH\�GHSHQG�
RQ�D�ZLGH�UDQJH�RI�DVVXPSWLRQV�WKDW�PD\�QRW�EH�LQ�DOLJQPHQW�ZLWK�D�GHYHORSHU¶V�¿QGLQJV��LQWHUHVWV��RU�SULRULWLHV�
RQ�WKH�JURXQG��7KLV�LV�D�VLJQL¿FDQW�SUREOHP�IRU�DQDO\VHV�WKDW�XVH�D�ODUJH�QXPEHU�RI�IDFWRUV�DQG�FRQVLGHUDWLRQV�
�DOWKRXJK�LW�LV�OHVV�RI�DQ�LVVXH�IRU�KLJK�OHYHO�DVVHVVPHQWV���3UDFWLWLRQHUV�VKRZHG�JUHDW�FRQVLVWHQF\�LQ�LGHQWLI\LQJ�
WKH�QHHG�WR�DSSO\�WKHLU�RZQ�DVVXPSWLRQV��YDOXH�FKRLFHV�DQG�VFHQDULRV�ZLWKLQ�DQ�RSSRUWXQLW\�DVVHVVPHQW��0DQ\�
stated that they would need to test the conclusions of each output of a tool or report under different conditions 
EHIRUH�DQ\�FRQFOXVLRQV�FRXOG�EH�WUXVWHG��7KLV�FRUUHODWHG�ZLWK�WKH�FRQFOXVLRQV�IURP�SKDVH���RQ�WKH�TXHVWLRQDEOH�
UHOHYDQFH�RI�GHWDLOHG�/&2(�DQG�RWKHU�FDOFXODWLRQV�
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The developers did see value in providing basic processed maps as references for other stakeholders, 
primarily policymakers and non-technical stakeholders who are not able to produce their own 
assessments. :KLOH�GHYHORSHUV�ZRXOG�SUHIHU�WR�XWLOLVH�UDZ�GDWD�IRU�WKHLU�RZQ�GHWDLOHG�DQDO\VLV��WKH\�QRWHG�WKDW�
high-level assessments can indicate the potential for mini-grids based on key indicators such as grid extension 
SODQV�DQG�SRSXODWLRQ�GLVWULEXWLRQ��7KHVH�PDSV�DQG�DQDO\VHV�FRXOG�EH�XVHG�WR�VWHHU�GLVFXVVLRQV�RQ�VXSSRUWLYH�
SROLFLHV��UHJXODWLRQV�DQG�HOHFWUL¿FDWLRQ�VWUDWHJLHV�

3.2.2 CONSIDERATIONS IN THE MARKET ASSESSMENT PROCESS

The most relevant considerations in the investment decision process are sound national policies, 
regulations and market size, and demographic factors. The existence of policy and regulatory support has a 
VLJQL¿FDQW�LPSDFW�RQ�WKH�SUR¿WDELOLW\�RI�PLQL�JULG�SURMHFWV��*HQHUDO�SROLF\�DQG�UHJXODWRU\�IDFWRUV�WKDW�FDQ�LPSDFW�
SURMHFWV� LQFOXGH� UHJXODWLRQV� FRYHULQJ� WKH� HVWDEOLVKPHQW� DQG� RSHUDWLRQ� RI� D� EXVLQHVV�� LPSRUW� WD[� H[HPSWLRQV��
DQG� IRUHLJQ� FDSLWDO� UHSDWULDWLRQ��6SHFL¿F� IDFWRUV� FRXOG� LQFOXGH�PLQL�JULG� LQYHVWPHQW� VXEVLGLHV�DQG� WD[�EUHDNV��
FRQQHFWLRQ�VXEVLGLHV��RU�LQVWLWXWLRQDO�IDFWRUV�VXFK�DV�WKH�HVWDEOLVKPHQW�RI�D�UXUDO�HOHFWUL¿FDWLRQ�DJHQF\�RU�QDWLRQDO�
UXUDO�HOHFWUL¿FDWLRQ�URDGPDS�

The diversity among different African countries has led to a clustering of developers in regions or countries 
with more proactive government legislation, visions and roadmaps.�)RU�H[DPSOH��PLQL�JULG�SURMHFWV�PD\�EH�
constrained as a result on sector policies establishing a national power tariff rather than a tariff disaggregated by 
UXUDO�XUEDQ�DUHDV�DQG�RQ�RII�JULG�JHQHUDWLRQ��7KH�OLNHOLKRRG�RI�VXSSRUWLYH�SROLFLHV�EHLQJ�SXW�LQ�SODFH�LV�D�VLJQL¿FDQW�
IDFWRU� IRU�SUDFWLWLRQHUV�� �3UDFWLWLRQHUV�DUH�DOVR� OLNHO\� WR�GH�SULRULWLVH� UHJLRQV�ZKHUH�D�JRYHUQPHQW� LV� ORRNLQJ� WR�
LPSOHPHQW�ODUJH�VFDOH�JULG�H[WHQVLRQV�RU�IDLOV�WR�OD\�RXW�D�ORQJ�WHUP�YLVLRQ�IRU�RII�JULG�UXUDO�HOHFWUL¿FDWLRQ��

The existence of networks of potential partner institutions and of community networks is critical for 
the sustainability of a project��0DUNHW�LQWHOOLJHQFH�DQG�WKH�DELOLW\�WR�JDLQ�DFFHVV�WR�FXVWRPHUV�DUH�XVXDOO\�WKH�
PRVW�UHVRXUFH�LQWHQVLYH�DVSHFWV�RI�HQWHULQJ�D�QHZ�PDUNHW��3DUWQHULQJ�ZLWK�DQ�RUJDQLVDWLRQ�ZLWK�H[LVWLQJ�DFFHVV��
QHWZRUNV�DQG�NQRZOHGJH�LV�WKHUHIRUH�HQRUPRXVO\�EHQH¿FLDO�WR�GHYHORSHUV��0DQ\�GHYHORSHUV�UHO\�KHDYLO\�RQ�WKHVH�
local partners for local strategy and intelligence, which are given greater consideration than resources and other 
SK\VLFDO�IDFWRUV��([LVWLQJ�QHWZRUNV�DUH�DOVR�D�SUR[\�IRU�FRPPXQLW\�HQJDJHPHQW��7KHVH�QHWZRUNV��SDUWLFXODUO\�LQ�
WKH�PLFUR�¿QDQFH��DJULFXOWXUH�DQG�WHOHFRP�VHFWRUV��LQGLFDWH�D�JUHDWHU�SUREDELOLW\�RI�DQ�HQJDJHG�DQG�FRRUGLQDWHG�
FRPPXQLW\�DQG�LWV�OHDGHUV��ZKLFK�UHGXFHV�WKH�ULVN�RI�SD\PHQW�GHIDXOWV���

3.2.3 AWARENESS AND USEFULNESS OF TOOLS IDENTIFIED IN PHASE 1 

As part of the questionnaire, practitioners were shown a selection of four of the methodologies analysed 
in phase 1 (Table 1). The developers were asked whether they were aware of them, had used them, or whether 
WKH\�KDG�XVHG�RWKHU�PHWKRGRORJLHV�RU�WRROV��

7DEOH����0HWKRGRORJLHV�DQG�VSDWLDO�PDSV�DVVHVVHG�E\�VWDNHKROGHUV

Name and Author Link
1HWZRUN�3ODQQHU�E\�0RGL�/DEV��&ROXPELD�8QLYHUVLW\ QHWZRUNSODQQHU�PRGLODEV�RUJ

*HR6LP�,QWHJUDWHG�5XUDO�(OHFWUL¿FDWLRQ�3ODQQHU��,(' ZZZ�JHRVLP�IU

81,7(�(OHFWUL¿FDWLRQ�$FFHVV�7RRO��81'(6$ XQLWH�XQ�RUJ

(&2:5(;��(&5((( ZZZ�HFRZUH[�RUJ
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The vast majority of the practitioners reported not having heard of or used any of these methodologies, 
and only a small number had heard of one of them. Further, PRVW�VDZ�QR�PRUH�WKDQ�SDUWLDO�EHQH¿WV�IURP�XVLQJ�
DQ\�RI�WKHP�LQ�WKH�IXWXUH�GXH�WR�WKHLU�UHOLDQFH�RQ�VSHFL¿F�DVVXPSWLRQV�DQG�DSSUR[LPDWLRQV��7KLV�LV�D�FULWLFDO�LVVXH�
DQG�PXVW�EH�KLJKOLJKWHG��0RVW�VDLG�WKDW�WKH\�GHYHORSHG�WKHLU�DSSURDFKHV�LQ�KRXVH��ZKLOH�RWKHUV�DFNQRZOHGJHG�
that they could save time by using some type of existing methodology, provided it allowed them to apply their own 
FULWHULD��DVVXPSWLRQV�DQG�VFHQDULRV��'HYHORSHUV�DOVR�UDLVHG�FRQFHUQV�DERXW�WKH�DIIRUGDELOLW\�RI�FRPPHUFLDO�WRROV��

3.2.4 WHAT WOULD BE BENEFICIAL AS AN OUTPUT OF THIS PROJECT?

7KH�SURYLVLRQ�RI�XS�WR�GDWH��FRPSUHKHQVLYH�DQG�JUDQXODU�UDZ�GDWD�ZDV�FRQVLVWHQWO\�LGHQWL¿HG�DV�XVHIXO�
by developers. Most practitioners, especially the more established organisations, reported having a reasonable 
set of source data for their countries of operation, but not for countries in which they are not operational and may 
EH�FRQVLGHULQJ��$OO�SUDFWLWLRQHUV�QDPHG�DW�OHDVW�RQH�HOHPHQW�RI�WKHLU�GDWD�WKDW�FRXOG�EH�VLJQL¿FDQWO\�LPSURYHG�LQ�
WHUPV�RI�GDWHGQHVV��VFRSH�RU�JUDQXODULW\��7KHVH�HOHPHQWV�LQFOXGHG��

• details of existing community and sector networks
• population density
• grid and power extension plans
• grid extension commissioning dates
• network tariffs in rural areas
• mobile and mobile payment coverage
• relevant policies and regulations
• electricity consumption and load data
• fuel consumption (disaggregated)
• H[LVWLQJ�UXUDO�HOHFWUL¿FDWLRQ�SURMHFWV�

7KHVH�UDZ�GDWD�HOHPHQWV�DUH�YHU\�PXFK�LQ�OLQH�ZLWK�WKRVH�VXJJHVWHG�LQ�WKH�GUDIW�K\SRWKHVLV��

Regular updating of the raw data is crucial for private sector uptake. Practitioners consistently cited the 
ODFN� RI� XS�WR�GDWH� GDWD� RQ� ERWK� SK\VLFDO� DQG� QRQ�SK\VLFDO� IDFWRUV� DV� D� FRQVWUDLQW�� 6RPH� IRUP� RI� GHGLFDWHG�
platform could serve as a single access point for the most up-to-date information, and could also potentially be 
D�FRRUGLQDWLRQ�SODWIRUP�IRU�YDULRXV�VWDNHKROGHU�JURXSV���$OWHUQDWLYHO\��WKH�%DQN�FRXOG�SURYLGH�OLQNV�WR�XS�WR�GDWH�
GDWD�VRXUFHV�RQ�LWV�ZHEVLWH��

7KH�WDEOH�RQ�WKH�IROORZLQJ�SDJHV�SUHVHQWV�VHOHFWHG�GLVDJJUHJDWHG�UHVSRQVHV�RI�SUDFWLWLRQHU�FRQVXOWDWLRQV�
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Assessment of proposed physical factors Other elements considered in the market 
assessment process

$ZDUHQHVV�RQ�WRROV�LGHQWL¿HG�LQ�SKDVH���DQG�
assessment of such tools

What outputs would make this a useful 
project?

x� 1RW�XVHIXO�EH\RQG�FRXQWU\�OHYHO
x� 1RQ�SK\VLFDO�IDFWRUV�DUH�PRUH�LPSRUWDQW�WR�WKH�

VXFFHVV�RI�D�SURMHFW

1RQ�SK\VLFDO�IDFWRUV�

x� &RPPXQLW\�QHWZRUNV�±�DJULFXOWXUH��PLFUR�¿QDQFH�RU�
telecoms

x� Policy landscape
x� Ease of doing business
x� $FFHVV�WR�¿QDQFH

$V�VWDWHG�WKH\�GRQ¶W�FRQVLGHU�SK\VLFDO�IDFWRU�DVVHVVPHQWV�
DV�SDUWLFXODUO\�XVHIXO�RYHUDOO�

x� Information on the existing networks in country
x� Forum for connecting people/communities to 

developers

x� Income, population density and power are 
considered, but not as key decision factors

x� Use country level indicators for country level 
decisions

x� Mobile and mobile payment coverage
x� Local partner networks
x� 1DWLRQDO�3ROLFLHV
x� /RFDO�JRYHUQPHQW�UXUDO�HOHFWUL¿FDWLRQ�FRPPLWPHQWV�

and characteristics

Problem is the granularity and assumptions made – 
GH¿QLWLRQ�RI�HOHFWUL¿HG�FRXOG�EH�MXVW�WKH�WRZQ�FHQWUH�±�QHHG�
WR�JLYH�DOO�RI�WKH�SDUDPHWHUV�DQG�DVVXPSWLRQV�

x� More detailed maps and information - especially 
population data and grid and power costs in rural 
areas

x� Geographic and demographic factors are considered 
after the key factors

x� Includes population density, grid infrastructure, 
resources

x� 0RELOH�FRYHUDJH�D�SUH�UHTXLVLWH
x� Local partner/licensee strength
x� /RFDO�SDUWQHU�OLFHQVHH�DFFHVV�WR�ORFDO�¿QDQFLQJ

7KH\�KDYHQ¶W�XVHG�FRPPHUFLDO�WRROV�WR�GDWH�EXW�IRU�IXWXUH�
expansions it could save them a time during the intelligence 
JDWKHULQJ�SKDVH�

x� Mobile coverage data
x� Although they have most of the data they need for 

their current countries of operation, would be needed 
for other countries

x� Data-centric organisation, with a suite of in-house 
tools to guide the decision process

x� 'RHV�QRW�FRQVLGHU�µYLOODJH�G\QDPLF¶�IDFWRUV
x� /HG�E\�D�SDUWQHU¶V�H[SHULHQFH�RQO\�GXULQJ�WKHLU�

creation

x� 0RELOH�FRYHUDJH�D�SUH�UHTXLVLWH
x� Income
x� Electricity prices
x� Policy and regulatory aspects such as ease of 

LPSRUWDWLRQ��WDULIIV��UHTXLUHG�SHUPLVVLRQV�IRU�PLQL�JULG�
GHYHORSPHQW�HWF�

+DYH� LQ�KRXVH� WRROV�� RQO\� WKH� UDZ� GDWD� ZRXOG� EH� UHDOO\�
UHOHYDQW��5HSRUW�UHVXOWV�XVXDOO\�UHO\�RQ�VSHFL¿F�VFHQDULRV�
conclusions, and so they would need to test the results 
WKHPVHOYHV�

x� A short report with a list, and links to, the relevant 
policies and regulations for each country

x� $�OLVW�RI�LGHQWL¿HG�VLWHV�ZLWK�WKH�XQGHUO\LQJ�
assumptions used

x� Accurate grid extension data, with commission dates

x� Resource not considered
x� Other physical factors are considered
x� Problem is maximising utilisation not generation of 

the systems

x� Market size and demographic
x� 1DWLRQDO�SROLFLHV
x� Distance from grid
x� Access to mobile money is preferable

Processed maps were not useful to them, but they felt it 
ZRXOG�EH�XVHIXO� WR�JXLGH�SROLF\�DQG�SROLF\�PDNHUV��7KH\�
IHOW�WKH�WRROV�WKH\�KDG�VHHQ�ZH¶UH�HLWKHU�QRW�DSSOLFDEOH�RU�
QRW�DIIRUGDEOH�

Raw data on:

x� Population centres
x� Mobile money
x� Grid network
x� ([LVWLQJ�PLQL�JULG�SURMHFWV�

x� Renewable energy potential is a key decision factor
x� Consumption and load patterns needed but not easily 

accessed
x� 8VH�D�VXLWH�RI�WRROV�DQG�VXUYH\¶V

x� Disaggregated socio-economic information
x� Disaggregated energy consumption
x� 1DWLRQDO�SROLFLHV��VWUDWHJLHV�DQG�PDVWHU�SODQV
x� On-going/planned energy access initiatives
x� Renewable energy potential

Most tools they were aware of focused at a national level 
rather than a regional or village level, and they had used 
WKH�(&2:5(;�WRRO�DV�SDUW�RI�WKHLU�ZRUN�

x� Electricity consumption patterns data and load curves 
with real data

x�  Any disaggregated and granular data (socio-
HFRQRPLF��UHVRXUFH�HWF���

Physical factors considered:

x� :KLFK�YLOODJHV�DQG�ZKHQ�ZLOO�EH�HOHFWUL¿HG
x� Fuel consumption of the village centre (not including 

dispersed outliers and disaggregated to diesel/petrol /
kerosene)

x� Locations of special infrastructure and public service
x� ,QGLFDWLRQV�UHQHZDEOH�UHVRXUFHV�

x� 5HJXODWLRQ��WDULIIV�DW�FRVW�FRYHULQJ�SUR¿WDEOH�OHYHO��
grid encroachment risk mitigation

x� 9LOODJH�VL]H��JUHDWHU�WKDQ������XQ�HOHFWUL¿HG�SHRSOH
x� Currency stability
x� Political stability
x� Renewable energy components import tax exemption
x� Foreign capital repatriation

The problem is that at the time of tool or report publication 
WKH�LQIRUPDWLRQ�LQ�WKHP�LV�DOUHDG\�RXW�RI�GDWH�

7KH\� KDYH� WKHLU� RZQ� ¿QDQFLDO� DQG� GLVWULEXWLRQ� QHWZRUN�
design tools, and use a commercial tool for system 
RSWLPLVDWLRQ�DQG�GHVLJQ�

x� Regular updating of a tool, report or information 
source is critical to ensure relevance

x� Maintain a set of contact links to respective rural 
HOHFWUL¿FDWLRQ�DJHQFLHV�ZKR�KDYH�WKH�PRVW�XS�WR�GDWH�
*,6�WRROV

x� Provide the physical factors, updated and signed off 
UHJXODUO\�E\�WKH�UXUDO�HOHFWUL¿FDWLRQ�DJHQF\

x� Main factors were non-technical issues 
x� Population density, grid networks and local diesel 

costs were considered
x� Coherence of such processed indicators is dependent 

RQ�KLJK�GHWDLOV��ORWV�RI�LQSXWV�DQG�YHU\�IUHTXHQW�
XSGDWHV�

x� +XJH�ULVN�RI�PLVOHDGLQJ�LQGLFDWLRQV�LI�WKH�WRRO�PDS�LV�
inaccurate

1RQ�WHFKQLFDO�LVVXHV�

x� ,QGLFWRU�RI�HDVH�RI�GRLQJ�EXVLQHVV¶
x� Corruption
x� Trust of authorities
x� 6HFXULW\
x� 6XEVLGLHV�RQ�IXHO

7KH\� KDGQ¶W� KHDUG� RI� WKH� WRROV� JLYHQ�� EXW� XVHG� 39*,6��
396\VW�� +20(5� DQG� WKHLU� RZQ� WHFKQR�HFRQRPLF�
VLPXODWLRQ�VRIWZDUH� x� Policy toolkits and tools about resources 

x� 7HFKQLFDO�DVSHFWV�FXUUHQWO\�DGHTXDWHO\�DGGUHVVHG�E\�
H[LVWLQJ�WRROV�DYDLODEOH�WR�WKLV�RUJDQLVDWLRQ�
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Assessment of proposed physical factors Other elements considered in the market 
assessment process
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assessment of such tools
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telecoms
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DV�SDUWLFXODUO\�XVHIXO�RYHUDOO�

x� Information on the existing networks in country
x� Forum for connecting people/communities to 

developers

x� Income, population density and power are 
considered, but not as key decision factors

x� Use country level indicators for country level 
decisions

x� Mobile and mobile payment coverage
x� Local partner networks
x� 1DWLRQDO�3ROLFLHV
x� /RFDO�JRYHUQPHQW�UXUDO�HOHFWUL¿FDWLRQ�FRPPLWPHQWV�

and characteristics
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WR�JLYH�DOO�RI�WKH�SDUDPHWHUV�DQG�DVVXPSWLRQV�

x� More detailed maps and information - especially 
population data and grid and power costs in rural 
areas

x� Geographic and demographic factors are considered 
after the key factors

x� Includes population density, grid infrastructure, 
resources

x� 0RELOH�FRYHUDJH�D�SUH�UHTXLVLWH
x� Local partner/licensee strength
x� /RFDO�SDUWQHU�OLFHQVHH�DFFHVV�WR�ORFDO�¿QDQFLQJ

7KH\�KDYHQ¶W�XVHG�FRPPHUFLDO�WRROV�WR�GDWH�EXW�IRU�IXWXUH�
expansions it could save them a time during the intelligence 
JDWKHULQJ�SKDVH�

x� Mobile coverage data
x� Although they have most of the data they need for 

their current countries of operation, would be needed 
for other countries

x� Data-centric organisation, with a suite of in-house 
tools to guide the decision process

x� 'RHV�QRW�FRQVLGHU�µYLOODJH�G\QDPLF¶�IDFWRUV
x� /HG�E\�D�SDUWQHU¶V�H[SHULHQFH�RQO\�GXULQJ�WKHLU�

creation

x� 0RELOH�FRYHUDJH�D�SUH�UHTXLVLWH
x� Income
x� Electricity prices
x� Policy and regulatory aspects such as ease of 

LPSRUWDWLRQ��WDULIIV��UHTXLUHG�SHUPLVVLRQV�IRU�PLQL�JULG�
GHYHORSPHQW�HWF�
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UHOHYDQW��5HSRUW�UHVXOWV�XVXDOO\�UHO\�RQ�VSHFL¿F�VFHQDULRV�
conclusions, and so they would need to test the results 
WKHPVHOYHV�

x� A short report with a list, and links to, the relevant 
policies and regulations for each country

x� $�OLVW�RI�LGHQWL¿HG�VLWHV�ZLWK�WKH�XQGHUO\LQJ�
assumptions used

x� Accurate grid extension data, with commission dates

x� Resource not considered
x� Other physical factors are considered
x� Problem is maximising utilisation not generation of 

the systems

x� Market size and demographic
x� 1DWLRQDO�SROLFLHV
x� Distance from grid
x� Access to mobile money is preferable

Processed maps were not useful to them, but they felt it 
ZRXOG�EH�XVHIXO� WR�JXLGH�SROLF\�DQG�SROLF\�PDNHUV��7KH\�
IHOW�WKH�WRROV�WKH\�KDG�VHHQ�ZH¶UH�HLWKHU�QRW�DSSOLFDEOH�RU�
QRW�DIIRUGDEOH�

Raw data on:

x� Population centres
x� Mobile money
x� Grid network
x� ([LVWLQJ�PLQL�JULG�SURMHFWV�

x� Renewable energy potential is a key decision factor
x� Consumption and load patterns needed but not easily 

accessed
x� 8VH�D�VXLWH�RI�WRROV�DQG�VXUYH\¶V

x� Disaggregated socio-economic information
x� Disaggregated energy consumption
x� 1DWLRQDO�SROLFLHV��VWUDWHJLHV�DQG�PDVWHU�SODQV
x� On-going/planned energy access initiatives
x� Renewable energy potential

Most tools they were aware of focused at a national level 
rather than a regional or village level, and they had used 
WKH�(&2:5(;�WRRO�DV�SDUW�RI�WKHLU�ZRUN�

x� Electricity consumption patterns data and load curves 
with real data

x�  Any disaggregated and granular data (socio-
HFRQRPLF��UHVRXUFH�HWF���

Physical factors considered:

x� :KLFK�YLOODJHV�DQG�ZKHQ�ZLOO�EH�HOHFWUL¿HG
x� Fuel consumption of the village centre (not including 

dispersed outliers and disaggregated to diesel/petrol /
kerosene)

x� Locations of special infrastructure and public service
x� ,QGLFDWLRQV�UHQHZDEOH�UHVRXUFHV�

x� 5HJXODWLRQ��WDULIIV�DW�FRVW�FRYHULQJ�SUR¿WDEOH�OHYHO��
grid encroachment risk mitigation

x� 9LOODJH�VL]H��JUHDWHU�WKDQ������XQ�HOHFWUL¿HG�SHRSOH
x� Currency stability
x� Political stability
x� Renewable energy components import tax exemption
x� Foreign capital repatriation

The problem is that at the time of tool or report publication 
WKH�LQIRUPDWLRQ�LQ�WKHP�LV�DOUHDG\�RXW�RI�GDWH�

7KH\� KDYH� WKHLU� RZQ� ¿QDQFLDO� DQG� GLVWULEXWLRQ� QHWZRUN�
design tools, and use a commercial tool for system 
RSWLPLVDWLRQ�DQG�GHVLJQ�

x� Regular updating of a tool, report or information 
source is critical to ensure relevance

x� Maintain a set of contact links to respective rural 
HOHFWUL¿FDWLRQ�DJHQFLHV�ZKR�KDYH�WKH�PRVW�XS�WR�GDWH�
*,6�WRROV

x� Provide the physical factors, updated and signed off 
UHJXODUO\�E\�WKH�UXUDO�HOHFWUL¿FDWLRQ�DJHQF\

x� Main factors were non-technical issues 
x� Population density, grid networks and local diesel 

costs were considered
x� Coherence of such processed indicators is dependent 

RQ�KLJK�GHWDLOV��ORWV�RI�LQSXWV�DQG�YHU\�IUHTXHQW�
XSGDWHV�

x� +XJH�ULVN�RI�PLVOHDGLQJ�LQGLFDWLRQV�LI�WKH�WRRO�PDS�LV�
inaccurate

1RQ�WHFKQLFDO�LVVXHV�

x� ,QGLFWRU�RI�HDVH�RI�GRLQJ�EXVLQHVV¶
x� Corruption
x� Trust of authorities
x� 6HFXULW\
x� 6XEVLGLHV�RQ�IXHO

7KH\� KDGQ¶W� KHDUG� RI� WKH� WRROV� JLYHQ�� EXW� XVHG� 39*,6��
396\VW�� +20(5� DQG� WKHLU� RZQ� WHFKQR�HFRQRPLF�
VLPXODWLRQ�VRIWZDUH� x� Policy toolkits and tools about resources 

x� 7HFKQLFDO�DVSHFWV�FXUUHQWO\�DGHTXDWHO\�DGGUHVVHG�E\�
H[LVWLQJ�WRROV�DYDLODEOH�WR�WKLV�RUJDQLVDWLRQ�
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Based on the lessons learned from phase 1 and from the stakeholder consultations,�WKH�SURMHFW�WHDP�KDV�
concluded that the needs of mini-grid practitioners would be best served by a methodology that provides: (a) 
UDZ�GDWD�RQ�NH\�SK\VLFDO�IDFWRUV�VXFK�DV�SRSXODWLRQ�GHQVLW\�DQG�SODQQHG�JULG�H[WHQVLRQV���E��D�PLQL�JULG�VSHFL¿F�
SROLF\�DQG�UHJXODWRU\�DQDO\VLV��DQG��F��KLJK�OHYHO��LQGLFDWLYH�RSSRUWXQLW\�DVVHVVPHQWV��.H\�WR�WKH�DGRSWLRQ�RI�WKLV�
approach will be ease of access to the different elements of the methodology through a dedicated platform or 
ZHEVLWH�

4.1 RATIONALE
3UDFWLWLRQHUV� KDYH� D� QHHG� IRU� DFFXUDWH� UDZ� GDWD� RQ� SK\VLFDO� DQG� QRQ�SK\VLFDO� IDFWRUV�� DV� WKH\� ¿QG�
only limited value in processed data and in the outputs of the existing methodologies. The opportunity 
assessment methodologies considered during phase 1 focused primarily on physical factors, and the main 
RXWSXWV�ZHUH�PHDVXUHV�� VXFK�DV� WKH�/&2(��RI�GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV��7KH�VWDNHKROGHU� FRQVXOWDWLRQV�
IRXQG��KRZHYHU��WKDW�RII�JULG�GHYHORSHUV�SODFH�DQ�HTXDO�RU�JUHDWHU�HPSKDVLV�RQ�QDWLRQDO�SROLFLHV�DQG�UHJXODWLRQV�
DQG�RWKHU�QRQ�SK\VLFDO�IDFWRUV��GXH�WR�WKHLU�KLJK�EXVLQHVV�LPSDFW�

The proposed methodology therefore represents a hybrid approach that integrates a high-level opportunity 
assessment, raw data on physical and non-physical factors, and an analysis of the policy and regulatory 
environment��7KH� H[LVWLQJ�PHWKRGRORJLHV� GR� QRW� VXFFHVVIXOO\� DGGUHVV� SUDFWLWLRQHU� QHHGV� EHFDXVH� WKH\� UHO\�
RQ�D�ODUJH�QXPEHU�RI�DVVXPSWLRQV�DQG�DSSUR[LPDWLRQV��7KH�SURSRVHG�DSSURDFK�EXLOGV�RQ�NH\�IDFWRUV�VXFK�DV�
population density to give indicative recommendations to practitioners and policymakers; while the provision 
of raw data allows practitioners to conduct more detailed opportunity assessments using their own appropriate 
DVVXPSWLRQV�DQG�FRQGLWLRQV��7KH�NQRZOHGJH�EDVH�LV�IXUWKHU�H[SDQGHG�WKURXJK�D�SROLF\�DQG�UHJXODWRU\�DQDO\VLV�
DQG�FRQVLGHUDWLRQ�RI�QRQ�SK\VLFDO�IDFWRUV�VXFK�DV�FRPPXQLW\�QHWZRUNV��7KLV�WKUHH�SURQJHG�DSSURDFK�UHÀHFWV�WKH�
IXOO�UDQJH�RI�IDFWRUV�WKDW�PLQL�JULG�SUDFWLWLRQHUV�QHHG�WR�FRQVLGHU�

Key to the success of this proposed methodology will be the development and maintenance of a platform 
to provide access to up-to-date data, facilitate stakeholder engagement, and promote knowledge sharing. 
0RVW�SK\VLFDO�DQG�QRQ�SK\VLFDO�IDFWRUV�WKDW�LQÀXHQFH�PLQL�JULG�GHYHORSPHQW��LQFOXGLQJ�WKH�UHJXODWRU\�HQYLURQPHQW��
DUH� RXWGDWHG� TXLFNO\��ZKLFK� VLJQL¿FDQWO\� DIIHFWV� WKH� EXVLQHVV� DSSOLFDELOLW\� RI� LQIRUPDWLRQ��5HJXODU� XSGDWLQJ� LV�
WKHUHIRUH�FULWLFDO��DQQXDOO\�RU�DW�OHDVW�HYHU\�WZR�\HDUV��$�GHGLFDWHG�SODWIRUP�IRU�LQIRUPDWLRQ�GHYHORSHG�GXULQJ�WKLV�
SURMHFW�ZLOO�LQFUHDVH�WKH�XSWDNH�IURP�SULYDWH�DQG�SXEOLF�VHFWRU�VWDNHKROGHUV��,W�ZLOO�DOVR�DOORZ�IRU�HDV\�DJJUHJDWLRQ�
and access to all information sources for each country, and can easily be combined into a coordination forum 
WR�OLQN�YDULRXV�VWDNHKROGHU�JURXSV��,I�LQIRUPDWLRQ�LV�XSGDWHG�E\�RWKHU�RUJDQLVDWLRQV�VXFK�DV�UXUDO�HOHFWUL¿FDWLRQ�
DJHQFLHV��WKH�FRQWDFW�GHWDLOV�DQG�OLQNV�WR�WKHVH�VRXUFHV�FDQ�DOVR�EH�SURYLGHG�WR�DOORZ�IRU�GLUHFW�XVHU�IROORZ�XS�

4.2 INCLUDED ELEMENTS
%XLOGLQJ�RQ�WKH�UDWLRQDOH�GHWDLOHG�DERYH��WKH�SURSRVHG�PHWKRGRORJ\�LQFOXGHV�

• Raw and processed spatial mapping (physical and non-physical factors)
• Policy and legislative analysis
• 'LVVHPLQDWLRQ�RI�RXWSXWV�IURP�WKH�0DUNHW�'HYHORSPHQW�3URJUDPPH�

4.2.1 SPATIAL MAPPING

A suite of raw and processed GIS maps is proposed, to be made freely available. Analysing and combining 
NH\�LQGLFDWRUV�ZLOO�JLYH�D�KROLVWLF�DVVHVVPHQW�RI�WKH�SRWHQWLDO�IRU�RII�JULG�HOHFWUL¿FDWLRQ��7KLV�ZLOO�SURYLGH�KLJK�OHYHO�
VXJJHVWLRQV�WR�SUDFWLWLRQHUV��SROLF\PDNHUV�DQG�RWKHU�VWDNHKROGHUV��5DZ�GDWD�ZLOO�DOORZ�SUDFWLWLRQHUV�WR�DSSO\�WKHLU�
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RZQ�DQDO\VHV�WR�REWDLQ�PRUH�VRSKLVWLFDWHG�UHVXOWV��7KH�UHFRPPHQGDWLRQ�LV�IRU�WKHVH�PDSV�DQG�WKHLU�UDZ�GDWD�
WR�EH�PDGH�IUHHO\�DYDLODEOH�WR�VWDNHKROGHUV��%RWK�VHWV�RI�PDSV�ZLOO�EH�GHSHQGHQW�RQ�WKH�DYDLODELOLW\�RI�GDWD�RI�
DFFHSWDEOH�TXDOLW\�IRU�HDFK�FRXQWU\��VR�PDSV�IRU�VRPH�FRXQWULHV�PD\�QRW�EH�DYDLODEOH��7KH�OLVW�RI�SURSRVHG�PDSV�
is given below:

Raw data maps

��� E[LVWLQJ�DQG�3ODQQHG�3RZHU�1HWZRUN
��� 3RSXODWLRQ�'HQVLW\�DQG�RU�6HWWOHPHQW�3RSXODWLRQV
��� (OHFWUL¿FDWLRQ�/HYHO�RI�6HWWOHPHQWV
��� ([LVWLQJ�2II�*ULG�3URMHFWV
��� $YHUDJH�,QFRPH�RI�6HWWOHPHQWV
��� $YHUDJH�$QQXDO�6RODU�5DGLDWLRQ
��� $YHUDJH�$QQXDO�:LQG�6SHHG
��� ,GHQWL¿HG�3RWHQWLDO�%LRPDVV�6LWHV
��� ,GHQWL¿HG�+\GUR�6LWHV
����Mobile Phone and Mobile Payment Coverage
����$Q\�RWKHU�VHFWRU�QHWZRUNV�DYDLODEOH��DJULFXOWXUH��PLFUR�¿QDQFH��WHOHFRP�
����6HUYLFH�GHPDQG�ORFDWLRQV��KRVSLWDOV��VFKRROV��PXQLFLSDO�EXLOGLQJV�

The raw data will also constitute a comprehensive database that practitioners can use for their own 
rigorous opportunity assessments or to apply their own scenarios and conditions. Although many 
practitioners reported having access to some raw data, most said the data were incomplete, not comprehensive 
RU�QRW�XS�WR�GDWH��7KH�YDOXH�RI�SURYLGLQJ�DFFXUDWH�DQG�XS�WR�GDWH� LQIRUPDWLRQ� WKURXJK�D�GHGLFDWHG�SODWIRUP� LV�
WKHUHIRUH�VLJQL¿FDQW��

Processed data maps

Primary:

��� 6SOLW� RI� DUHDV� IRU�JULG��PLQL�JULG�RU� VWDQG�DORQH�HOHFWUL¿FDWLRQ��EDVHG�RQ�GLVWDQFH� IURP�H[LVWLQJ�JULG�DQG�
population density

��� 0DUNHW�SRWHQWLDO��SRSXODWLRQ���EDVHG�RQ�SRSXODWLRQ�DQG�WKH�VSOLW�RI�DUHDV�GH¿QHG�LQ�PDS��
��� 0DUNHW�SRWHQWLDO��86'���EDVHG�RQ�LQFRPH�GDWD�DQG�FRQVXPSWLRQ�DVVXPSWLRQV�GH¿QHG�LQ�PDS��

Optional:

��� LRFDO�GLHVHO�SULFHV��HVWLPDWHG�IURP�QDWLRQDO�SULFHV�DQG�WKH�GLVWDQFH�WR�PDMRU�FLWLHV
��� Lowest levelised cost of energy option, mapped for each settlement or area

Processed data maps provide indicative, non-prescriptive opportunity assessments for policymakers 
and other non-technical stakeholders, rather than precise or prescriptive recommendations.  The maps 
will be able to support broader policy discussions, but will not replace or supplement the detailed analyses 
FRPSOHWHG�E\�SUDFWLWLRQHUV��UXUDO�HOHFWUL¿FDWLRQ�DJHQFLHV��RU�RWKHU�WHFKQLFDO�VWDNHKROGHUV��

The optional maps may or may not be included in the country assessments, subject to discussion with 
the African Development Bank. The LCOE mapping has been covered by multiple methodologies to a similar 
OHYHO�RI�GHWDLO�DQG�VRSKLVWLFDWLRQ��DV�KLJKOLJKWHG�LQ�VHFWLRQ������*LYHQ�WKH�SURSRVHG�KRVWLQJ�RI�WKH�RXWSXWV�RI�WKLV�
SURMHFW�RQ�D�ZHE�SRUWDO��LW�ZRXOG�EH�HDV\�WR�SURYLGH�OLQNV�WR�WKHVH�PHWKRGRORJLHV¶�RXWSXWV�RU�HPEHG�WKHP�ZLWKLQ�
WKH�DQDO\VHV�RU�SRUWDO��7KHUH�DUH�DOVR�EXGJHWDU\�FRQVWUDLQWV�WR�WKH�GHOLYHU\�RI�WKH�/&2(�PDS��ZKLFK�LV�KDUG�WR�
MXVWLI\�JLYHQ�LWV�UHODWLYHO\�ORZHU�LPSRUWDQW�FRPSDUHG�WR�RWKHU�HOHPHQWV�RI�WKH�PHWKRGRORJ\��

'HWDLOV�RI�WKH�FDOFXODWLRQV�DQG�PHWKRGRORJLHV�EHKLQG�WKH�SURFHVVHG�PDSV�FDQ�EH�IRXQG�LQ�$QQH[�,�
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Client considerations - data publication platform

Making raw data freely and easily available would remove a major constraint to the development of mini-
grids��$�VLQJOH�DFFHVV�SRLQW� IRU� WKH�RXWSXWV�RI� WKLV�SURMHFW�DQG� WKH�EURDGHU�0DUNHW�'HYHORSPHQW�3URJUDPPH�
ZRXOG�PD[LPLVH�YLVLELOLW\��HDVH�RI�XVH�DQG�XSWDNH�E\�SUDFWLWLRQHUV��7KLV�DFFHVV�SRLQW�ZRXOG�EH�DQ� LQIRUPDWLRQ�
ZHE�WRRO��DQ�$I'%�VXE�VLWH��RU�D�GHGLFDWHG�SODWIRUP�ZLWK�XVHU�PHPEHUVKLS�DQG�FRQWULEXWLRQV��&ODULW\�DQG�HDVH�RI�
DFFHVV�ZLOO�EHFRPH�LQFUHDVLQJO\�LPSRUWDQW�DV�WKH�QXPEHU�RI�SXEOLFDWLRQV��VRXUFHV�DQG�DVVHVVPHQWV�LQFUHDVHV��$�
FHQWUDO�NQRZOHGJH�EDVH�ZLOO�KHOS�GHYHORSHUV�HI¿FLHQWO\�LGHQWLI\�DQG�XWLOLVH�WKH�SXEOLVKHG�UHVRXUFHV�

There are several international references for this proposed solution, including the Lighting Africa website, 
as well as potential synergies with other international programmes.�/LJKWLQJ�$IULFD�LV�D�MRLQW�,QWHUQDWLRQDO�
)LQDQFH�&RUSRUDWLRQ�DQG�:RUOG�%DQN�SURJUDPPH�IRFXVHG�RQ�GHYHORSLQJ�WKH�RII�JULG�OLJKWLQJ�PDUNHW�LQ�$IULFD��,W�
provides a good model for the recommended platform, as it provides access to a wide range of relevant information 
on one site, including a publication database with a variety of market intelligence reports and technical notes, and 
D�GDWDEDVH�RI�TXDOLW\�FHUWL¿HG�SURGXFWV��6\QHUJLHV�DUH�DOVR�SRVVLEOH�ZLWK�RWKHU�SURMHFWV��VXFK�DV�WKH�:RUOG�%DQN¶V�
2II�JULG�(QHUJ\�$FFHVV�0DUNHW�0DSSLQJ�7RRO� IRU�6XE�6DKDUDQ�$IULFD��FXUUHQWO\� LQ� WKH� WHQGHULQJ�SKDVH��ZKLFK�
DLPV�WR�IDFLOLWDWH�DFFHVV�WR�LQIRUPDWLRQ�DERXW�RSSRUWXQLWLHV�IRU�GLVWULEXWHG�HQHUJ\�VHUYLFLQJ�FRPSDQLHV��'(6&2V���
'XSOLFDWLRQ�DQG�IUDJPHQWDWLRQ�ZLWK�WKDW�SURMHFW�FRXOG�EH�DYRLGHG�WKURXJK�D�MRLQW�NQRZOHGJH�SODWIRUP��ZKLFK�FRXOG�
EH�OLQNHG�WR��RU�KRVWHG�E\��WKH�6(�$OO�$IULFD�.QRZOHGJH�+XE��KWWS���ZZZ�VH�DOO�DIULFD�RUJ���7KHVH�RSWLRQV�ZLOO�EH�
H[SORUHG�ZLWK�WKH�$I'%�LQ�IXUWKHU�GLVFXVVLRQV�WKURXJKRXW�WKLV�SURMHFW�

4.2.2 POLICY AND REGULATORY ANALYSIS

A proposed policy and regulatory analysis would identify the strength of key non-physical factors, 
including the relevant policies, legislation and frameworks in place to support mini-grid practitioners. 
7KHVH�IDFWRUV�FDQ�KDYH�D�VLJQL¿FDQW�LPSDFW�RQ�WKH�WHFKQLFDO��¿QDQFLDO�DQG�SUDFWLFDO�YLDELOLW\�RI�D�PLQL�JULG�SURMHFW��
The following factors are proposed:  

• Financial �LQFHQWLYHV��LQLWLDWLYHV��DFFHVV�WR�¿QDQFH��LQYHVWPHQW�ULVN�SUR¿OH�
• Technical (accreditation and regulation, awareness of and access to international best practice technologies)
• Institutional��JRYHUQPHQW�SULRULWLVDWLRQ�RI�PLQL�JULGV�UXUDO�HOHFWUL¿FDWLRQ��H[LVWHQFH�RI�UXUDO�HQHUJ\�DJHQFLHV�

RU�HQHUJ\�UHJXODWRUV���OLEHUDOLVHG�HQHUJ\�PDUNHW��FDSDFLW\�VWDI¿QJ�IRU�PLQL�JULG�DFWLYLWLHV�
• Legal (relevant laws and regulations, intellectual property protections, corruption/political risk)

This type of policy analysis is not new; organisations such as IEA, BNEF, REEEP and REEGLE have 
XQGHUWDNHQ�VLPLODU�ZRUN��LQFOXGLQJ�ZRUN�VSHFL¿F�WR�PLQL�JULGV��)RU�H[DPSOH��WKH�,($�,5(1$�-RLQW�3ROLFLHV�
and Measures Database lists the renewable energy policies and initiatives for selected countries, along with 
SROLF\�VWDWXV�DQG�GRFXPHQW�OLQNV��7KH�%1()�&OLPDWHVFRSH1 gives a clean energy country competitiveness index, 
based on an extensive set of indicators, and summary reports include policy overviews and selected key policies 
UHODWLQJ� WR� FOHDQ�HQHUJ\� FRPSHWLWLYHQHVV��+RZHYHU�� ERWK� RI� WKHVH� VRXUFHV� KDYH� LQFRPSOHWH� FRYHUDJH�DFURVV�
$IULFD��2WKHU�VRXUFHV�LQFOXGH�WKH�5((*/(�FOHDQ�HQHUJ\�LQIRUPDWLRQ�SRUWDO��UXQ�E\�WKH�5HQHZDEOH�(QHUJ\�3ROLF\�
1HWZRUN�IRU�WKH���VW�&HQWXU\��5(1����DQG�WKH�5HQHZDEOH�(QHUJ\�DQG�(QHUJ\�(I¿FLHQF\�3DUWQHUVKLS��5(((3���
7KLV�SRUWDO�PDLQWDLQV�FRXQWU\�SUR¿OHV�ZLWK�NH\�VWDWLVWLFV��SROLFLHV�DQG�DFWRUV�LQ�WKH�HQHUJ\�VHFWRU�2

The proposed analysis would utilise engagement with local stakeholders and national ministries, 
existing partner knowledge and secondary research. A primary aim would be to identify all sources of relevant 
LQIRUPDWLRQ�WKDW�DUH�FXUUHQWO\�DYDLODEOH��DQG�GHWHUPLQH�FRPPRQ�WKHPHV��XQUHVROYHG�LVVXHV�DQG�FKDOOHQJHV���7KH�
UHVXOWV�ZRXOG�SURYLGH�D�FOHDU�SLFWXUH�RI�WKH�SROLF\�DQG�UHJXODWRU\�OHJLVODWLYH�IUDPHZRUNV�LQ�SODFH�LQ�DQ\�VSHFL¿F�
ORFDWLRQ�
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The value of this analysis would be in the collection and synthesis of relevant information to enable easy 
and relatively complete comparisons of the policy and regulatory environments across Africa. The most 
complete policy analysis for a practitioner would include consultation with national government ministries, and 
FRPSLODWLRQ�RI� SXEOLFO\� UHOHDVHG�JRYHUQPHQW�GRFXPHQWV� UHODWLQJ� WR� UXUDO� HOHFWUL¿FDWLRQ��+RZHYHU�� WKLV� OHYHO� RI�
LQGLYLGXDO�DQDO\VLV�LV�QRW�IHDVLEOH�IRU�PRVW�VWDNHKROGHUV��7KH�SURSRVHG�DQDO\VLV�ZRXOG�SURYLGH�D�FROODWHG�VRXUFH�
QRW�RQO\�RI�SXEOLF�LQIRUPDWLRQ��EXW�DOVR�RI�OHVV�DFFHVVLEOH�LQIRUPDWLRQ�VXFK�DV�HDVH�RI�¿QDQFH�

In addition, the policy and regulatory analysis would include considerations generated by other analytical 
work.�)RU�H[DPSOH��WKH�6(�$OO�+LJK�,PSDFW�2SSRUWXQLW\��+,2��&OHDQ�(QHUJ\�0LQL�*ULGV�JURXS�KDV�LGHQWL¿HG�¿YH�
priority areas of activity for stakeholders involved with GMGs in developing countries: increased co-ordination 
RI�DFWRUV��NQRZOHGJH�VKDULQJ��EXVLQHVV�PRGHOV��SXEOLF�DQG�SULYDWH�VHFWRU�¿QDQFLQJ��DQG�SROLF\�UHJXODWLRQ��*0*�
SROLF\� GHYHORSPHQW� LQLWLDWLYHV� DUH� IUHTXHQWO\� OHG� E\� WKH�(XURSHDQ�8QLRQ�(QHUJ\� ,QLWLDWLYH� �(8(,��3DUWQHUVKLS�
'LDORJXH�)DFLOLW\��3')��KRVWHG�E\�*,=�DQG�WKH�*OREDO�)DFLOLWDWLRQ�7HDP�RI�6(�$OO���&RQVXOWDWLRQ�ZLWK�(8(,�3')�
ZLOO�EH�XQGHUWDNHQ�WR�OHDUQ�WKH�OHVVRQV�DOUHDG\�DGGUHVVHG�DQG�WR�EXLOG�XSRQ�WKH�HIIRUWV�RI�WKH�&(0*�+,2�UHODWHG�
WR�SHUPLWV�DQG�OLFHQVLQJ��WDULII�VWUXFWXUHV�DQG�IXWXUH�JULG�LQWHJUDWLRQ�

AFDB considerations

��� Potential overlap of business lines within the broader programme

7KH�%DQN¶V�0DUNHW�'HYHORSPHQW�3URJUDPPH�KDV�¿YH�EXVLQHVV�OLQHV��ZLWK�WKH�RYHUDOO�REMHFWLYH�RI�VXSSRUWLQJ�
WKH�VFDOH�XS�RI�LQYHVWPHQWV�LQ�FRPPHUFLDOO\�YLDEOH�*0*�SURMHFWV��7KH�RULJLQDO�IRFXV�RI�WKH�0DUNHW�,QWHOOLJHQFH�
business line was on physical (availability of resources, population density) rather than feasibility (regulations, 
DFFHVV� WR�¿QDQFH�� IDFWRUV��7KH�SURSRVHG�PHWKRGRORJ\�FRXOG�SRWHQWLDOO\�RYHUODS�ZLWK�EXVLQHVV� OLQHV���DQG����
ZKLFK� FRYHU� SROLF\� DVSHFWV� RI�PLQL�JULG� GHYHORSPHQW� �7DEOH� ���� �+RZHYHU�� WKH� ULVN� RI� RYHUODS�DSSHDUV� VPDOO� 
 

7DEOH����%XVLQHVV�OLQHV�RI�WKH�$I'%�0DUNHW�'HYHORSPHQW�3URJUDPPH

%86,1(66�/,1( %$55,(56�$''5(66(' PARTNERS

Market Intelligence Unmade Linkages 3URMHFW�'HYHORSHUV��3XEOLF�(QWLWLHV��
%XVLQHVV��,QGXVWU\�$VVRFLDWLRQV

%XVLQHVV�'HYHORSPHQW�
6XSSRUW

/DFN�RI�3URYHQ�%XVLQHVV�
Models, Unmade Linkages

3URMHFW�'HYHORSHUV��&XVWRPHUV�
&RPPXQLWLHV��%XVLQHVV��,QGXVWU\�
Associations

Policy and Regulatory 
6XSSRUW Policy Environment Government, RECs, AU

Access to Finance %XVLQHVV�0RGHOV��)LQDQFH
)LQDQFLDO�,QVWLWXWLRQV��3URMHFW�
'HYHORSHUV��%XVLQHVV��,QGXVWU\�
Associations

Quality Assurance 6WDQGDUGLVDWLRQ��3ROLF\�
Environment

Regulators and Industry associations; 
Rural Electric Cooperatives (RECs), 
Rural Energy Agencies 

 
Business lines 3 and 5 address the need to support governments and national energy organisations in 
developing, standardising and implementing policies and regulations. This does not necessarily include 
DQ�DQDO\VLV�RI� WKH�H[LVWLQJ�SROLFLHV�DQG�UHJXODWRU\� ODQGVFDSHV� LQ�GLIIHUHQW�FRXQWULHV��7KHUH� LV�DOVR�ÀH[LELOLW\� LQ�
WKH�VFRSH�RI�WKHVH�EXVLQHVV�OLQHV��ZKLFK�KDYH�QRW�\HW�EHHQ�IXOO\�GH¿QHG��)XUWKHU�FRQVXOWDWLRQ�ZLWK�WKH�$IULFDQ�
'HYHORSPHQW�%DQN�ZLOO�EH�FRQGXFWHG�WR�HQVXUH�WKDW�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKH�QHZ�PHWKRGRORJ\�
LV�IXOO\�DOLJQHG�ZLWK�WKH�EURDGHU�0DUNHW�'HYHORSPHQW�3URJUDPPH�
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In the case that other business lines do not fully address the need for a full policy and regulatory analysis, 
WKH�DXWKRUV�RI�WKLV�UHSRUW�UHFRPPHQG�WKDW�WKH�VFRSH�RI�WKH�SURMHFW�EH�H[WHQGHG�WR�LQFOXGH�D�FRPSUHKHQVLYH�SROLF\�
DQG�UHJXODWRU\�DQDO\VLV�DV�SDUW�RI�WKH�QHZ�PHWKRGRORJ\�

4.2.3 DISSEMINATION OF OUTPUTS FROM THE MARKET DEVELOPMENT 
PROGRAMME

Effective dissemination of the outputs of the Market Development Programme – the new methodology and 
¿YH�FRXQWU\�UHSRUWV�±�ZLOO�EH�FULWLFDO�WR�LWV�LPSDFW���:LWK�IHZ�H[FHSWLRQV��QRQH�RI�WKH�SUDFWLWLRQHUV�FRQVXOWHG�
KDG�KHDUG�RI�DQ\�RI�WKH�PHWKRGRORJLHV�DVVHVVHG�LQ�SKDVH����7KH�LPSDFW�RI�WKLV�SURMHFW�ZLOO�GHSHQG�VLJQL¿FDQWO\�
RQ�VWDNHKROGHU�HQJDJHPHQW��(QJDJLQJ�SUDFWLWLRQHUV�DQG�SROLF\PDNHUV�ZLWK�WKH�QHZ�PHWKRGRORJ\�ZLOO�UHTXLUH�DQ�
active communication programme to disseminate the outputs of the Market Development Programme through 
an online platform, workshops, webinars, digital communications and conference calls with existing contacts and 
QHWZRUNV��

AFDB considerations

��� Maintenance of Information

Regular updating of the outputs of the Market Intelligence Programme is critical to its continued relevance, 
and should be an explicit provision of the broader Market Development Programme.  Information on policies 
DQG�UHJXODWLRQV�PD\�QHHG�WR�EH�XSGDWHG�HYHQ�PRUH�IUHTXHQWO\�WKDQ�GDWD�RQ�SK\VLFDO�IDFWRUV��7KH�UHFRPPHQGDWLRQ�
ZRXOG�EH� IRU� WKH�%DQN� WR�H[SOLFLWO\�SURYLGH� IRU� WKH� UHJXODU�XSGDWLQJ�RI� WKH�FRQFOXVLRQV�RI� WKLV�DQG�DVVRFLDWHG�
UHSRUWV��SHUKDSV�RQ�DQ�DQQXDO�RU�DW�OHDVW�EL�DQQXDO�EDVLV��7KLV�SURYLVLRQ�ZRXOG�EH�VWURQJO\�OLQNHG�ZLWK�WKH�SODWIRUP�
UHFRPPHQGHG�LQ�VHFWLRQ�������

��� 6takeholder outreach

Another recommendation is for organised promotional activities to inform target groups of the existence 
of a single access point to access market information. Depending on budget, such outreach activities could 
be limited to the production/distribution of printed information, or include additional measures such as radio/TV 
EURDGFDVWV��RU�VWDNHKROGHU�HYHQWV��QDWLRQDO�RU�UHJLRQDO��WR�SUHVHQW�DQG�GLVFXVV�WKH�UHODWHG�LVVXHV�

4.2.4 ADDITIONAL RECOMMENDATION - TECHNICAL ASSESSMENT AND 
CERTIFICATION OF HYDRO AND BIOMASS SITES

It is not feasible for most methodologies to properly assess the potential for biomass and hydro resources. 
7KLV� LV� GXH� WR� WZR� IDFWRUV�� � D� ODFN�RI� SUH�LGHQWL¿HG�K\GUR�DQG�ELRPDVV� VLWHV� �RQO\� D�KDQGIXO� RI� VLWHV� LQ�PRVW�
$IULFDQ�FRXQWULHV���DQG�WKH�VXEVWDQWLDO�WLPH�DQG�¿QDQFLDO�UHVRXUFHV�UHTXLUHG�WR�FRQGXFW�SURSHU�VLWH�DVVHVVPHQWV��
7KH�H[FHSWLRQ� LQ�SKDVH���ZDV�PHWKRGRORJ\�+��XQGHU�ZKLFK�VLWH�DVVHVVPHQWV�ZHUH�FDUULHG�RXW�E\� WKH�-DSDQ�
,QWHUQDWLRQDO�&RRSHUDWLRQ�$JHQF\��-,&$���7KDW�DJHQF\�KDV�VWURQJ�H[SHULHQFH�LQ�GHOLYHULQJ�VLWH�DVVHVVPHQWV�DQG�
KDG�WKH�QHFHVVDU\�UHVRXUFHV�DV�SDUW�RI�WKH�GHYHORSPHQW�RI�D�QDWLRQDO�HOHFWUL¿FDWLRQ�SODQ�IRU�&DPERGLD�

7KH� ODFN� RI� SURSHUO\� FHUWL¿HG� VLWH� DVVHVVPHQWV� LV� D� NH\� EDUULHU� WR� WKH� GHYHORSPHQW� RI� VPDOO�K\GUR�
UHVRXUFHV��LQ�SDUW�EHFDXVH�LW�VHYHUHO\�OLPLWV�DFFHVV�WR�ORFDO�¿QDQFLQJ��Although many hydro sites are the 
property of farming companies and therefore already have concessions, most potential sites are un-utilised due to 
WKH�WLPH�DQG�FRVW�LQYROYHG�LQ�D�IXOO�DVVHVVPHQW��ZKLFK�FDQ�WDNH�WZR�WR�WKUHH�\HDUV�DQG�FRVW�86��������WR��������
86'�3  Moreover, the power ratings of many assessed sites have proven to be inaccurate, and occasionally 
RUGHUV�RI�PDJQLWXGH�DZD\�IURP�WKH�UHVXOW�RI�WKH�VXEVHTXHQW�FHUWL¿HG�DVVHVVPHQW��7KHVH�NLQGV�RI�PLVFDOFXODWLRQV�
DUH�D�VLJQL¿FDQW�ULVN�IDFWRU�IRU�LQYHVWLQJ�LQVWLWXWLRQV��ZKLFK�DUH�OLNHO\�WR�FKDUJH�VLJQL¿FDQW�LQWHUHVW�UDWHV�RU�UHIXVH�
WR�SURYLGH�¿QDQFLQJ���
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)RU�ELRPDVV��D�NH\�EDUULHU�WR�WKH�GHYHORSPHQW�RI�VLWHV�LV�D�ODFN�RI�VXVWDLQDELOLW\�FHUWL¿FDWLRQ��There are 
D� QXPEHU� RI� NH\� FRQVLGHUDWLRQV� LQ� WKH� GHYHORSPHQW� RI� D� ELRPDVV� SURMHFW�� LQFOXGLQJ� ¿QDQFLQJ�� VXSSO\� FKDLQ��
WUDQVSRUWDWLRQ��ODQG�XVH�FRPSHWLWLRQ��UHVRXUFH�DYDLODELOLW\��WHFKQLFDO�FDSDELOLW\�DQG�HQYLURQPHQWDO�LPSDFW��7KHVH�
factors are complicated by the distinct stages of production: crop production and harvest, pre-treatment and 
H[WUDFWLRQ��UH¿QLQJ�DQG�FRPEXVWLRQ��7R�FHUWLI\�WKH�VXVWDLQDELOLW\�RI�D�ELRPDVV�SURMHFW��KLJKO\�TXDOL¿HG�WHFKQLFDO�
experts need to assess three main risks: increased CO2 production (over the use of coal), reduced food production, 
DQG�LPSDFW�RQ�HFRV\VWHPV�DQG�ELRGLYHUVLW\��3URSHU�FHUWL¿FDWLRQ�EDVHG�RQ�D�FDUHIXO�DVVHVVPHQW�RI�WKHVH�IDFWRUV�LV�
FULWLFDO�IRU�D�VXFFHVVIXO�ELRPDVV�SURMHFW��

This report therefore recommends that the Bank consider a programme to assess and certify small-hydro 
and biomass sites across Africa. 7KH�SURJUDPPH�FRXOG�SURYLGH�SURRI�RI�FHUWL¿FDWLRQ�IRU�VLWHV�WKH�%DQN�KDV�
FHUWL¿HG��DV�ZHOO�DV�RQOLQH�DFFHVV�WR�D�FXUUHQW�OLVW�RI�FHUWL¿HG�VLWHV��6XFK�D�FHUWL¿FDWLRQ�SURJUDPPH�ZRXOG�KHOS�
WR�GH�ULVN�IXQGLQJ�IURP�ORFDO�¿QDQFLDO�LQVWLWXWLRQV��DQG�ZRXOG�XQORFN�PDMRU�EHQH¿WV�IRU�PXOWLSOH�VWDNHKROGHUV��)RU�
example: 

• GRYHUQPHQW� DQG�XWLOLWLHV�ZRXOG� KDYH�DFFHVV� WR� LQFUHDVHG� UHVRXUFHV� WR� IHHG� LQWR� QDWLRQDO� HOHFWUL¿FDWLRQ�
planning, and more opportunities to transition to an increased renewable mix

• 6LWH�RZQHUV�ZRXOG�JDLQ�DFFHVV�WR�ORZ�LQWHUHVW�¿QDQFLQJ��DQG�PRUH�DFFXUDWH�LQIRUPDWLRQ�RQ�IHDVLEOH�UHVRXUFH�
potential

• 3UDFWLWLRQHUV�ZRXOG�KDYH�PRUH�LQIRUPDWLRQ�DERXW�IHDVLEOH�SURMHFW�RSSRUWXQLWLHV
• Customers would have increased access to stable electricity from small-hydro and biomass schemes
• $I'%�ZRXOG� VHH�DQ� LQFUHDVHG� UDWH�RI� UXUDO� HOHFWUL¿FDWLRQ�GXH� WR� WKH�DYDLODELOLW\� RI� SUH�FHUWL¿HG� VLWHV� IRU�

developers
• 6\QHUJLHV�ZLOO�EH�SRVVLEOH�ZLWK�(&5(((��WKH�(&2:$6�&HQWUH�IRU�5HQHZDEOH�(QHUJ\�DQG�(QHUJ\�(I¿FLHQF\��

ZKLFK�ZLOO�EH�VRRQ�DGGLQJ�LGHQWL¿HG�VPDOO�K\GUR�VLWHV�WR�LWV�(&2:5(;�SODWIRUP��FRYHULQJ�WKH�(&2:$6�
UHJLRQ��

4.3 JUSTIFICATION OF ELEMENTS NOT INCLUDED
6RPH�RI�WKH�PLVVLQJ�HOHPHQWV�RI�D�FRPSUHKHQVLYH�HOHFWUL¿FDWLRQ�DVVHVVPHQW��DV�LGHQWL¿HG�LQ�WKH�SKDVH���UHSRUW��
DUH� QRW� LQFOXGHG� LQ� WKH� SURSRVHG�PHWKRGRORJ\��7KHVH� HOHPHQWV� DQG� WKH� UHDVRQV� IRU� QRW� LQFOXGLQJ� WKHP� DUH�
GLVFXVVHG�LQ�WKLV�VHFWLRQ���

a. Small-hydro or biomass site assessments

&RQGXFWLQJ�FHUWL¿HG�VLWH�DVVHVVPHQWV�LV�RXWVLGH�WKH�WLPHIUDPH�DQG�UHVRXUFH�VFRSH�RI�WKH�0DUNHW�'HYHORSPHQW�
3URJUDPPH�RU�WKLV�DVVLJQPHQW��DQG�ZRXOG�EH�EHVW�DGGUHVVHG�E\�D�VHSDUDWH�$I'%�SURJUDPPH��DV�RXWOLQHG�LQ�
VHFWLRQ���������7KLV�DVVLJQPHQW�UHOLHV�RQ�LQIRUPDWLRQ�IURP�UHOHYDQW�PLQLVWULHV��XWLOLWLHV�DQG�RWKHU�GDWD�JDWKHULQJ�
LQVWLWXWLRQV��2QH�¿QGLQJ�RI�WKLV�DQDO\VLV�LV�WKDW�WKH�TXDOLW\�DQG�TXDQWLW\�RI�WKLV�LQIRUPDWLRQ�YDULHV�FRQVLGHUDEO\�E\�
FRXQWU\��

b. Design of the infrastructure network required to electrify the proposed settlements

7KH� SURMHFW¶V� IRFXV� RQ� SUDFWLWLRQHUV¶� SHUVSHFWLYHV�PHDQV� WKHUH� LV� YHU\� OLWWOH� QHHG� WR� LQFOXGH� DQ� LQIUDVWUXFWXUH�
HOHPHQW��6HYHUDO�SKDVH���PHWKRGRORJLHV�LQFOXGHG�GHVLJQ�RI�D�JULG�V\VWHP�IRU�WKH�HQWLUH�UHJLRQ�RU�FRXQWU\��EXW�WKLV�
ZDV�XVXDOO\�SDUW�RI�D�SURSRVHG�JULG�H[WHQVLRQ��DQG�LQFOXGHG�DQ�HVWLPDWLRQ�RI�WKH�WRWDO�FRVW�RI�HOHFWUL¿FDWLRQ��:KLOH�
WKLV�DSSURDFK�PD\�UHÀHFW�D�JRYHUQPHQW¶V�RU�QDWLRQDO�XWLOLW\¶V�LQWHUHVW�LQ�UXUDO�HOHFWUL¿FDWLRQ��LW�LV�RI�OLWWOH�XVH�WR�D�
SUDFWLWLRQHU�ORRNLQJ�WR�DVVHVV�RSSRUWXQLWLHV�IRU�VPDOO�PLQL�JULG�GHYHORSPHQWV�
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c. Wind-based mini-grid assessments

7KH�VLWH�VSHFL¿F�DVVHVVPHQWV�RI�ZLQG�SRWHQWLDO�QHHGHG�WR�GHWHUPLQH�WKH�YLDELOLW\�RI�D�ZLQG�EDVHG�VFKHPH�DUH�
DOVR�RXWVLGH�WKH�VFRSH�RI�WKLV�SURMHFW��7KH�SURSRVHG�PHWKRGRORJ\�ZLOO�SURYLGH�UDZ�VDWHOOLWH�GDWD�WKDW�FDQ�EH�XVHG�
LQGLFDWLYHO\�WR�KLJKOLJKW�UHJLRQV�WKDW�DUH�OLNHO\�WR�KDYH�KLJKHU�DYHUDJH�ZLQG�VSHHGV��0RUH�DFFXUDWH�VWXGLHV�H[LVW�
IRU�VRPH�FRXQWULHV��LQFOXGLQJ�SURJUDPV�VXFK�DV�81(3¶V�6RODU�DQG�:LQG�(QHUJ\�5HVRXUFH�$VVHVVPHQW��6:(5$��
SURJUDPPH��+RZHYHU��VLWH�VSHFL¿F�DVVHVVPHQWV�ZLOO�EH�QHHGHG�LQ�PRVW�FDVHV��

d. Energy consumption and load patterns

$FFXUDWH�DVVHVVPHQW� RI� HQHUJ\� FRQVXPSWLRQ�DQG� ORDG�SDWWHUQV� LV� NH\� WR� WKH�SUR¿WDELOLW\� RI� RII�JULG� V\VWHPV� 
The calculations involved are highly sensitive to input parameters and variables, and their accuracy depends 
RQ�D�VSHFLDOLVHG�V\VWHP�GHVLJQ�DQG�RSWLPLVDWLRQ�WRROV�VXFK�DV�+20(5��7KHUHIRUH��VXFK�DVVHVVPHQWV�DUH�QRW�
FRQVLGHUHG�IHDVLEOH�LQ�WKLV�SURMHFW�DW�WKH�GHSWK�DQG�VFRSH�WKDW�ZRXOG�EH�XVHIXO�IRU�SUDFWLWLRQHUV�

e. Doing business factors (e.g., strength of supply chains for renewable projects)

Doing business factors such as the strength of supply chains and networks are key aspects of an opportunity 
DVVHVVPHQW�� +RZHYHU�� WKH� GHSWK� RI� DQDO\VLV� UHTXLUHG� WR� DGG� YDOXH� IRU� SUDFWLWLRQHUV� EH\RQG� H[LVWLQJ�ZRUN� LV�
RXWVLGH�WKH�VFRSH�RI�WKH�SURSRVHG�PHWKRGRORJ\��([LVWLQJ�VRXUFHV�VXFK�DV�WKH�:RUOG�%DQN�*URXS¶V�ÀDJVKLS�'RLQJ�
%XVLQHVV�UHSRUW�DUH�UHFRPPHQGHG�IRU�D�PRUH�FRPSUHKHQVLYH�DQDO\VLV��
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$11(;�,��0(7+2'2/2*<�63(&,),&$7,216�$1'�
6285&(6

The primary focus of the proposed methodology is the provision of raw data to enable practitioners to 
carry out opportunity assessments using the variables and assumptions that are most relevant for their 
work. The methodology will also provide processed data in the form of maps, to give policymakers and other 
QRQ�WHFKQLFDO�VWDNHKROGHUV�DQ�LQGLFDWLRQ�RI�QRQ�JULG�DQG�VWDQG�DORQH�HOHFWUL¿FDWLRQ�RSSRUWXQLWLHV��7KH�IROORZLQJ�
maps are proposed:

Primary:

��� 6SOLW�RI�DUHDV�IRU�JULG��PLQL�JULG�DQG�VWDQG�DORQH�HOHFWUL¿FDWLRQ��EDVHG�RQ�GLVWDQFH�IURP�H[LVWLQJ�JULG�DQG�
population density

��� 0DUNHW�SRWHQWLDO��SRSXODWLRQ���EDVHG�RQ�SRSXODWLRQ�DQG�WKH�VSOLW�RI�DUHDV�GH¿QHG�LQ�PDS��
��� 0DUNHW�SRWHQWLDO��86'��EDVHG�RQ�PDS����LQFRPH�GDWD�DQG�HOHFWULFLW\�GHPDQG�DVVXPSWLRQV

Optional:

��� LRFDO�GLHVHO�SULFHV��HVWLPDWHG�IURP�QDWLRQDO�SULFHV�DQG�WKH�GLVWDQFH�WR�PDMRU�FLWLHV
��� Lowest levelised cost of energy (LCOE) option for each settlement or area

0DSV�����DUH�KLJK�OHYHO�PDSV��JLYLQJ�URXJK�LQGLFDWLRQV�RI�VRPH�FUXFLDO�HOHPHQWV�VXFK�DV�ORFDO�GLHVHO�SULFHV�RU�WKH�
GLYLVLRQ�RI�D�FRXQWU\�LQWR�DUHDV�PRUH�VXLWHG�IRU�RQ�RU�RII�JULG�HOHFWUL¿FDWLRQ��7KHVH�PDSV�XVH�EDVLF�DVVXPSWLRQV�
VXFK�DV�D�OLPLW�WR�JULG�H[WHQVLRQ�IURP�WKH�H[LVWLQJ�RU�SODQQHG�QHWZRUN��0DS���VKRZV�WKH�PDSSLQJ�RI�WKH�ORZHVW�
levelised cost of energy option for each settlement or area, providing an indication of the areas best suited for 
GLIIHUHQW�HOHFWUL¿FDWLRQ�RSWLRQV��+RZHYHU��WKLV�PDS�PD\�QRW�EH�LQFOXGHG�LQ�WKH�¿QDO�PHWKRGRORJ\�GXH�WR�OLPLWHG�
DGGHG�YDOXH�RYHU�H[LVWLQJ�ZRUN��VHH�VHFWLRQ���������

MAP 1 – SPLIT OF AREAS FOR GRID, MINI-GRID AND STAND-ALONE 
ELECTRIFICATION
$�VSOLW�RI�DUHDV�EHVW�VXLWHG�IRU�JULG��PLQL�JULG�DQG�VWDQG�DORQH�HOHFWUL¿FDWLRQ� LV�GH¿QHG��EDVHG�RQ�WKH�
population density and the grid extension limit.�7KH�PDS�JLYHV�D�¿UVW�RUGHU�LQGLFDWLRQ�WR�VWDNHKROGHUV�DQG�
GHYHORSHUV�DV�WR�WKH�UHJLRQV�WR�SULRULWLVH�IRU�HDFK�HOHFWUL¿FDWLRQ�RSWLRQ��7KLV�VSOLW�LV�PDSSHG�DQG�DFFRPSDQLHG�E\�
DQ�HVWLPDWLRQ�RI�WKH�SRSXODWLRQ�ZLWKLQ�HDFK�DUHD��XVLQJ�WKH�SRSXODWLRQ�GHQVLW\�RI�WKH�FRXQWU\�

Inputs:

• Planned and existing grid network
• Population density

Assumptions:

• Assumes a set household or per capita demand
• Assumes a set threshold value of population density to distinguish among stand-alone, mini-grid and grid 

as the best option for an area

Calculations:

• 6WDQG�DORQH�DUHDV�DUH�GHVLJQDWHG�IRU�DOO�DUHDV�XQGHU�WKH�VHW�SRSXODWLRQ�GHQVLW\�WKUHVKROG��
• All areas with a population density above the grid connection threshold are designated as grid areas, unless 

WKH�GLVWDQFH�WR�SODQQHG�RU�H[LVWLQJ�JULG�OLQHV�H[FHHGV�WKH�JULG�H[WHQVLRQ�OLPLW�
• $OO�UHPDLQLQJ�DUHDV�DUH�GHVLJQDWHG�DV�PLQL�JULG�DUHDV�
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• The population density of each element of the population density map (people/km2), multiplied by the area 
FRYHUHG�E\�RQH�HOHPHQW��NP����JLYHV�DQ�HVWLPDWH�RI�WKH�SRSXODWLRQ�OLYLQJ�ZLWKLQ�WKLV�HOHPHQW�

• Addition of the population of each element for a given region gives the estimation of the population served 
E\�JULG��PLQL�JULG�DQG�VWDQGDORQH�V\VWHPV�

Reference values:

For demand,����N:K�\HDU�FRUUHVSRQGV�WR�WKH�KRXVHKROG��++��FRQVXPSWLRQ�FDOFXODWHG�LQ�1HULQL�HW�DO���������IRU�
WLHU���HQHUJ\�FRQVXPSWLRQ��DV�GH¿QHG�LQ�WKH�:RUOG�%DQN�*OREDO�7UDFNLQJ�)UDPHZRUN�4 This level of consumption 
LQFOXGHV�79V�DQG�VPDOO�DSSOLDQFHV�DV�ZHOO�DV�EDVLF�OLJKWLQJ�

For population density thresholds,� WKH� VHQVLWLYLW\� DQDO\VLV� FRQGXFWHG� LQ� 1HULQL� HW� DO�� ������� FDOFXODWHV� WKH�
GLIIHULQJ�/&2(V�RI�JULG��PLQL�JULG�DQG�VWDQG�DORQH�V\VWHPV�IRU�GLIIHUHQW�KRXVHKROG�GHQVLWLHV�5 For tier 3 energy 
FRQVXPSWLRQ�DW����N:K�\HDU�++��WKH�WKUHVKROG�EHWZHHQ�VWDQG�DORQH�DQG�PLQL�JULG�V\VWHPV�DV�WKH�ORZHVW�FRVW�
RSWLRQ�LV�DSSUR[LPDWHO\���++�NP���7KH�WKUHVKROG�EHWZHHQ�PLQL�JULG�DQG�JULG�RSWLRQV�LV�DERXW����++�NP��

7KH�PD[LPXP�H[WHQVLRQ�OLPLW�IRU�PHGLXP�YROWDJH�OLQHV�LV�WDNHQ�WR�EH���NP6�

MAP 2 – MARKET POTENTIAL (POPULATION)
This map gives an indication of the market potential in terms of the customer base for an off-grid 
development or product. 7KH� OHYHO�RI�DFFXUDF\�GHSHQGV�RQ� WKH�DYDLODELOLW\�RI�VHWWOHPHQW�OHYHO�HOHFWUL¿FDWLRQ�
GDWD��,I�WKLV�LQIRUPDWLRQ�LV�DYDLODEOH��WKHQ�WKH�PDUNHW�SRWHQWLDO�LV�JLYHQ�E\�WKH�QXPEHU�RI�XQ�HOHFWUL¿HG�SHRSOH�LQ�
HDFK�VHWWOHPHQW��,I�QRW��WKHQ�WKH�QXPEHU�IRU�HDFK�VHWWOHPHQW�LV�HVWLPDWHG�XVLQJ�WKH�UXUDO�DQG�XUEDQ�HOHFWUL¿FDWLRQ�
UDWHV�IRU�WKH�FRXQWU\��RU�WKH�UHJLRQDO�HOHFWUL¿FDWLRQ�UDWH�LI�WKLV�LV�DYDLODEOH��

Inputs:

• 6ettlement populations
• 6HWWOHPHQW��UHJLRQDO�RU�QDWLRQDO�OHYHO�HOHFWUL¿FDWLRQ�UDWH

Assumptions:

• If� WKH� HOHFWUL¿FDWLRQ� UDWH� RI� HDFK� VHWWOHPHQW� LV� QRW� NQRZQ�� LW� LV� LQIHUUHG� IURP� WKH� ORZHVW�OHYHO� GDWD� RQ�
HOHFWUL¿FDWLRQ�UDWHV�IRU�WKDW�FRXQWU\�

• $YHUDJH�KRXVHKROG�VL]H�LV�EDVHG�RQ�UHVHDUFK�DQG�ORFDO�FRQVXOWDWLRQV�

Calculations:

• The potential market for each settlement is the population of that settlement multiplied by the ratio of un-
HOHFWUL¿HG�WR�HOHFWUL¿HG�KRXVHKROGV�

• 7KH�SRWHQWLDO�PDUNHW� LQ� WHUPV�RI�QXPEHU�RI�XQ�HOHFWUL¿HG�KRXVHKROGV� LV�FDOFXODWHG�XVLQJ�DQ�DVVXPSWLRQ�
DERXW�DYHUDJH�KRXVHKROG�VL]H�IRU�WKDW�W\SH�RI�VHWWOHPHQW�

MAP 3 – MARKET POTENTIAL (USD)
The market potential in annual revenue is estimated from the market potential by population in map 2, and 
the income and energy consumption of this population. The income and energy consumption is calculated 
XVLQJ�DYDLODEOH�GDWD��RU�XVLQJ�DVVXPSWLRQV�EDVHG�RQ�UHVHDUFK�DQG�ORFDO�FRQVXOWDWLRQV��,I�GDWD�DUH�DYDLODEOH�RQ�WKH�
per capita or household spending on fuel, then this will be assumed to be the ability-to-pay; otherwise, ATP will 
EH�HVWLPDWHG�IURP�WKH�WRWDO�LQFRPH�DQG�RU�HQHUJ\�FRQVXPSWLRQ�RI�WKH�KRXVHKROG�

Inputs:

• Market potential (population), from map 2
• +RXVHKROG�RU�SHU�FDSLWD�LQFRPH
• +RXVHKROG�HQHUJ\�FRQVXPSWLRQ
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Assumptions:

• If data are not available, then the income and energy consumptions will be estimated from research and 
ORFDO�VWDNHKROGHU�FRQVXOWDWLRQV�

• If data are available on per capita/household spending on fuel, then this will be assumed to be the ability-
WR�SD\��RWKHUZLVH�$73�ZLOO�EH�HVWLPDWHG�IURP�WKH�WRWDO�LQFRPH�DQG�HQHUJ\�FRQVXPSWLRQ�RI�WKH�KRXVHKROG�

Calculations:

• TKH�PDUNHW�SRWHQWLDO��86'��LV�WKH�PDUNHW�SRWHQWLDO��SRSXODWLRQ��PXOWLSOLHG�E\�WKH�DELOLW\�WR�SD\�WKUHVKROG��
• ,I�WKH�DQQXDO�FXUUHQW�VSHQGLQJ�RQ�IXHO�LV�NQRZQ��WKHQ�WKLV�LV�WDNHQ�DV�D�SUR[\�IRU�$73��,I�LQFRPH�GDWD�DUH�

DYDLODEOH��WKHQ�$73�ZLOO�EH�HVWLPDWHG�IURP�WKH�WRWDO�LQFRPH�DQG�WKH�SHU�FDSLWD�VSHQGLQJ�SHUFHQWDJH�RQ�IXHO��
If energy consumption data are available, then ability-to-pay will be estimated by multiplying the annual 
HQHUJ\�FRQVXPSWLRQ��N:K��E\�WKH�UHJLRQDO�HOHFWULFLW\�FRVW����N:K���,I�HQHUJ\�FRQVXPSWLRQ�DQG�LQFRPH�DUH�
DYDLODEOH��WKH�ORZHVW�HVWLPDWH�RI�WKH�SUHYLRXV�WZR�FDOFXODWLRQV�ZLOO�EH�WDNHQ�DV�WKH�DELOLW\�WR�SD\�

MAP 4 – LOCAL DIESEL PRICES
The local diesel price is estimated by adding an estimated transportation cost to the national diesel price. 
7KLV� LV�GRQH�XVLQJ�WKH�(XURSHDQ�&RPPLVVLRQ�-RLQW�5HVHDUFK�&HQWUH¶V��-5&��*OREDO�$FFHVVLELOLW\�PDS��ZKLFK�
JLYHV�DQ�HVWLPDWLRQ�RI�WKH�WUDYHO�WLPH�WR�WKH�QHDUHVW�PDMRU�FLW\��GH¿QHG�DV�D�FLW\�ZLWK�D�SRSXODWLRQ�JUHDWHU�WKDQ�
���������7KH�IXHO�LV�WKHQ�DVVXPHG�WR�EH�WUDQVSRUWHG�YLD�YDQ�WR�WKH�UXUDO�FRQVXPHU��7KLV�FDOFXODWLRQ�LV�XVHG�LQ�PDS�
��IRU�WKH�OHYHOLVHG�FRVW�RI�HQHUJ\�IRU�GLHVHO�JHQHUDWLRQ�LQ�UXUDO�DUHDV�

Inputs:

• TLPH�WR�WUDYHO�WR�WKH�QHDUHVW�PDMRU�FLW\�±�-5&�*OREDO�$FFHVVLELOLW\�PDS7

• 1DWLRQDO�GLHVHO�SULFH

Assumptions:

• The accessibility map is generated by assigning an average speed to each element on the geospatial map 
�H�J���VORSH�RU�ODQG�FRYHU���DQG�WR�HDFK�PRGH�RI�WUDQVSRUW��H�J���URDG�RU�UDLOZD\���7KH�WRWDO�WUDYHO�WLPH�IURP�
WKH�QHDUHVW�PDMRU�FLW\�LV�WKHQ�FDOFXODWHG��

• 7UDQVSRUWDWLRQ�FRVW�LV�HTXDO�WR�WKH�PDUNHW�SULFH�RI�GLHVHO�SOXV�WKH�FRVW�RI�WUDQVSRUWLQJ�WKH�IXHO�IURP�D�PDMRU�
FLW\�WR�WKH�ORFDO�VHWWOHPHQW�

• 7KH�IXHO�LV�WUDQVSRUWHG�E\�YDQ��ZLWK�D�VHW�YROXPH�RI�IXHO�FDUULHG�RQ�HDFK�MRXUQH\��7KH�YDQ�PXVW�FRPSOHWH�
WKH�UHWXUQ�WULS��DQG�LV�JLYHQ�D�VHW�IXHO�FRQVXPSWLRQ�SHU�KRXU�RI�WUDYHO�

Calculations:

• TKH�WUDQVSRUW�FRVW��3W����OLWUH�� ���3G�F�W���9�
• ZKHUH�3G�LV�WKH�QDWLRQDO�SULFH�RI�GLHVHO������F�LV�WKH�IXHO�FRQVXPSWLRQ�LQ�OLWUHV�SHU�KRXU��W�LV�WKH�WLPH��LQ�KRXUV��

WDNHQ�WR�WUDYHO�IURP�WKH�QHDUHVW�PDMRU�FLW\�DQG�9�LV�WKH�YROXPH�RI�IXHO�WUDQVSRUWHG�
• 7KH�ORFDO�FRVW����OLWUH�� �QDWLRQDO�SULFH����OLWUH����WUDQVSRUWDWLRQ�FRVW����OLWUH��
• 7KLV�ORFDO�FRVW�LQ���N:K�LV�JLYHQ�E\�ORFDO�FRVW����OLWUH��PXOWLSOLHG�E\�WKH�JHQHUDWRU�HI¿FLHQF\��OLWUHV�N:K��

Reference values:

• TKH�RULJLQDO�VRXUFH�IRU�WKLV�FDOFXODWLRQ��6��6]DER�HW�DO�������8 uses the following values:
• 9ROXPH�RI�GLHVHO�WUDQVSRUWHG��9 ����OLWUHV
• 9HKLFOH�FRQVXPSWLRQ��F� ����OLWUHV�KRXU
• *HQHUDWRU�HI¿FLHQF\� �������OLWUHV�N:K
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MAP 5 – LOWEST LEVELISED COST OF ENERGY OPTION
This map considers grid extension, stand-alone and mini-grid systems utilising solar, biomass, small 
hydro and diesel resources. All reference values provided in this section are indicative; the values chosen for 
a country assessment will be decided on a country-by-country basis from partner knowledge of the local context, 
H[LVWLQJ�UHVHDUFK��DQG�ORFDO�VWDNHKROGHU�FRQVXOWDWLRQV�ZKHUH�SRVVLEOH�

The population density of each element of the population density map, multiplied by the area covered by 
RQH�HOHPHQW��JLYHV�DQ�HVWLPDWH�RI�WKH�SRSXODWLRQ�OLYLQJ�ZLWKLQ�WKLV�HOHPHQW��7KH�DGGLWLRQ�RI�WKH�SRSXODWLRQ�LQ�WKH�
HOHPHQWV�RI�HDFK�UHJLRQ�JLYHV�WKH�HVWLPDWLRQ�RI�WKH�SRSXODWLRQ�VHUYHG�E\�HDFK�HOHFWUL¿FDWLRQ�RSWLRQ�

CALCULATIONS COMMON TO ALL LCOE ESTIMATES

(VWLPDWLQJ�WKH�XQ�HOHFWUL¿HG�SRSXODWLRQ�GHQVLW\

7KH�SRSXODWLRQ�GHQVLW\�RI�XQ�HOHFWUL¿HG�KRXVHKROGV�LV�DSSUR[LPDWHG�XVLQJ�WKH�WRWDO�SRSXODWLRQ�GHQVLW\�
DQG�WKH�UXUDO�HOHFWUL¿FDWLRQ�OHYHO�

Inputs:

• Total population density map
• 5XUDO�HOHFWUL¿FDWLRQ�UDWH

Assumptions:

• A UHDVRQDEOH�HVWLPDWH�FDQ�EH�PDGH�IRU�WKH�GHQVLW\�RI�XQ�HOHFWUL¿HG�KRXVHKROGV�XVLQJ�WKH�UXUDO�HOHFWUL¿FDWLRQ�
UDWH�

Calculation:

• TKH�GHQVLW\�RI�XQ�HOHFWUL¿HG�KRXVHKROGV�LV�HVWLPDWHG�DV�WKH�RYHUDOO�KRXVHKROG�GHQVLW\�PXOWLSOLHG�E\�WKH�UXUDO�
HOHFWUL¿FDWLRQ�UDWH�����

• ,I� WKH� SRSXODWLRQ� RI� WKDW� JULG� HOHPHQW� LV� UHTXLUHG�� WKHQ� WKH� DUHD� RI� WKH� HOHPHQW� �NP���PXOWLSOLHG� E\� WKH�
SRSXODWLRQ�GHQVLW\��SHRSOH�NP���JLYHV�WKH�SRSXODWLRQ�HVWLPDWH�

,Q�WKH�VDPH�ZD\��WKH�XQ�HOHFWUL¿HG�SRSXODWLRQ�RI�D�VHWWOHPHQW�ZLOO�EH�HVWLPDWHG�IURP�WKH�WRWDO�VHWWOHPHQW�SRSXODWLRQ�
DQG�WKH�UXUDO�HOHFWUL¿FDWLRQ�UDWH�

Investment period

Many projects, especially those involving large infrastructure development, will take more than 10 years 
to become operational,�EXW�DOO�/&2(�HVWLPDWHV�DUH�REWDLQHG�IRU�FXUUHQW��QRW�IXWXUH��YDOXHV��+RZHYHU��WKH�OHYHO�
of granularity involved in the other aspects of the LCOE calculations means accounting for population growth over 
WKLV�SHULRG�LV�QRW�FRQVLGHUHG�VLJQL¿FDQW�

Discount rate

The discount rate used to calculate the levelised cost of energy for each project will be agreed upon with 
the Bank�IROORZLQJ�LQ�FRXQWU\�DQG�GHVN�EDVHG�UHVHDUFK��)ODW�RU�GLVWLQFW�UDWHV�IRU�GLIIHUHQW�RSWLRQV�ZLOO�EH�DSSOLHG�
DV�GHHPHG�DSSURSULDWH�

GRID EXTENSION LCOE

The high capital cost of implementing grid infrastructure means that a grid would never be extended to 
only one village.�+RZHYHU��WKH�DOJRULWKP�QRUPDOO\�XVHG�WR�HVWLPDWH�WKLV�FRVW�GRHV�QRW�JLYH�D�UHDOLVWLF�FRVW�RI�
energy estimate, as the surrounding rural villages would then be much closer to the grid and therefore able to 
VKDUH�LQ�WKH�FRVW�EXUGHQ�
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In any case, this project is concerned with comparing the costs for a single development.  An estimate 
of these costs, ¿UVW�XWLOLVHG�E\�WKH�(&�-RLQW�5HVHDUFK�&HQWUH��PHWKRGRORJ\�$��DVVHVVHG�LQ�SKDVH�����JLYHV�DQ�
DYHUDJH�H[WHQVLRQ�FRVW�SHU�NP�SHU�N:K��7KLV�HVWLPDWH�PLWLJDWHV�WKH�QHHG�WR�FDOFXODWH�WKH�QXPEHU�RI�SHRSOH�
settlements reached by the grid extension, as it calculates an approximate cost of energy based purely on the 
OHQJWK�RI�UHTXLUHG�H[WHQVLRQ�

Inputs:

• Existing and planned grid network
• 1DWLRQDO�JULG�FRVW�RI�HQHUJ\����N:K�

Assumptions:

• $�¿xHG�JULG�H[WHQVLRQ�FRVW����NP�N:K�

Calculations:

• ThH�¿QDO�FRVW�RI�HQHUJ\�IRU�D�VHWWOHPHQW�EHLQJ�HOHFWUL¿HG�E\�WKH�JULG�LV�WKH�QDWLRQDO�JULG�FRVW�RI�HQHUJ\����
N:K����JULG�H[WHQVLRQ�FRVW����NP�N:K���PXOWLSOLHG�E\�WKH�GLVWDQFH�IURP�WKH�VHWWOHPHQW�WR�WKH�QHDUHVW�JULG�
OLQH��NP��

Reference values:

7KH�JULG�H[WHQVLRQ�FRVW�LV�JLYHQ�DV�DSSUR[LPDWHO\����F��NP�N:K��RULJLQDO�HVWLPDWH�LQ�UXSHHV��9 

SOLAR LCOE

The cost of solar energy is calculated by using the annual solar incident radiation to work out the 
generation possible for a set solar system power rating. The result is then multiplied by the capital/investment 
FRVW�RI� WKH�V\VWHP�JHW� WKH� OHYHOLVHG�FRVW�RI�HQHUJ\��7KLV�FDOFXODWLRQ� LV� IRU�D�VLPSOL¿HG�KRXVHKROG�V\VWHP�DQG�
DVVXPHV�WKDW�WKH�WRWDO�V\VWHP�FRVW�LV�OLQHDUO\�SURSRUWLRQDO�WR�LWV�VL]H��,W�GRHV�QRW�DSSO\�WR�D�ODUJHU�V\VWHP�XVHG�E\�
PRUH�WKDQ�RQH�KRXVHKROG��

Inputs:

• Annual solar incident radiation

Assumptions:

• 1HJOHFWV�the tilt of the solar panel relative to the incident radiation
• Total system costs are linearly proportional to its size
• $�¿[HG�XWLOLVDWLRQ�YDOXH�GRHV�QRW�DOORZ� IRU� WKH� UHODWLYH�XWLOLVDWLRQ�RI�D�V\VWHP�XVHG�E\�PXOWLSOH�XVHUV�DV�

opposed to one household
• Uses the average radiation from the lowest radiation month so as to take into account daily and annual 

variations in solar intensity (including during the night)
• &DOFXODWHV�WKH�FRVW�RI�HQHUJ\�EDVHG�RQ�WKH�FRVW�SHU�V\VWHP�VL]H��N:S���D�¿[HG�RSHUDWLRQDO�FRVW��WKH�VRODU�

incident radiation and performance characteristics

Calculations:

• The anQXDO�DYHUDJH�LQFLGHQW�UDGLDQFH�LV�WDNHQ��N:K�P��\HDU���DQG�FRQYHUWHG�LQWR�D�JHQHUDWLRQ�UDWLR��N:K�
N:S�\HDU��XVLQJ�WKH�\LHOG�RI�D�VRODU�SDQHO��N:K�N:S��DQG�D�SHUIRUPDQFH�FR�HI¿FLHQW�DQG�XWLOLVDWLRQ�UDWLR�

• 7KH�LQYHVWPHQW�FRVW�LQ���N:S�GLYLGHG�E\�WKLV�JHQHUDWLRQ�UDWLR�JLYHV�WKH�FRVW�RI�HQHUJ\�ZKHQ�FRPELQHG�ZLWK�
DQ�RSHUDWLQJ�FRVW�RYHU�WKH�OLIHWLPH�RI�WKH�V\VWHP��7KLV�LV�FDOFXODWHG�WKURXJK�HTXDWLRQ���EHORZ�

� �� (TXDWLRQ��
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Reference values:

7KH�W\SLFDO�\LHOG�RI�D�VRODU�SDQHO�LV��������ZLWK�D�SDQHO�ZLWK�DQ�DUHD�RI����P��EHLQJ�UDWHG�DW����:S��DQG�WKH�
SHUIRUPDQFH�FR�HI¿FLHQW�RI�D�VRODU�SDQHO�UDWHG�DW�����10

1HULQL�HW�DO�� �������XVHV�D�¿[HG�RSHUDWLRQDO�FRVW�RI����RI� WKH�FDSLWDO�FRVW��DQG�DVVXPHV�DQ�DYHUDJH�V\VWHP�
OLIHWLPH�RI����\HDUV�IRU�PLQL�JULG�V\VWHPV�DQG����\HDUV�IRU�VWDQG�DORQH�V\VWHPV�11

SMALL HYDRO AND BIOMASS LCOE

There are technical and resource constraints on accurately assessing the potential of small hydro and biomass 
VLWHV��DQG�WKH�FRVW�HVWLPDWHV�IRU�GHYHORSLQJ�VXFK�VLWHV�YDU\�FRQVLGHUDEO\�GHSHQGLQJ�RQ�WKH�VLWH�FKDUDFWHULVWLFV��
The cost estimates for small hydro and biomass sources will therefore be done on a case-by-case basis, with 
LQSXWV�SURYLGHG�E\�WKH�GHYHORSHU�RU��LI�QHFHVVDU\��VHW�WKURXJK�FRQVXOWDWLRQ�DQG�UHVHDUFK�

Inputs:

• Location of potential sites with associated power ratings and cost estimates

Assumptions:

• There will be an applied utilisation factor to account for the fact that the resource is unlikely to be utilised 
IXOO\��7Kis will set depending on key factors such as the possibility of connecting to the grid to sell excess 
FDSDFLW\�

• 7KH�SRSXODWLRQ�WR�EH�VHUYHG�E\�D�SDUWLFXODU�VLWH�ZLOO�EH�ZLWKLQ�D�FLUFXODU�DUHD�RI�D�¿[HG�UDGLXV�

Calculations:

• The annual generation is given by the power rating multiplied by the number of hours in a year and the 
XWLOLVDWLRQ�IDFWRU�

• 7KH� QXPEHU� RI� KRXVHKROGV� VHUYHG� E\� WKH� VLWH� LV� HVWLPDWHG� E\� WKH� JHQHUDWLRQ� �N:K�\HDU�� GLYLGHG� E\�
KRXVHKROG�GHPDQG��N:K�\HDU�++���7KH�SRSXODWLRQ�GHQVLW\�LV�WKHQ�XVHG�WR�¿QG�WKH�UDGLXV�RI�DUHD�IURP�WKH�
VLWH��ZKLFK�FRYHUV�WKLV�QXPEHU�RI�KRXVHKROGV��7KHUH�LV�D�PD[LPXP�UDGLXV�DSSOLHG�

• If the number of people within the maximum radius is less than maximum number of households that can 
be served by this resource, then the LCOE will be calculated using the amount of consumed energy, not 
LQFOXGLQJ�WKH�H[FHVV�XQOHVV�D�JULG�FRQQHFWLRQ�LV�SRVVLEOH�WR�VHOO�H[FHVV�FDSDFLW\�

• The levelised cost of energy is calculated using the investment costs, operation costs and generation as in 
HTXDWLRQ���

� (TXDWLRQ��

Reference values:

$�UHIHUHQFH�RI�GHPDQG�LV�JLYHQ�LQ�1HULQL�HW�DO����������XVLQJ����N:K�\HDU�DV�FRUUHVSRQGLQJ�WR�WKH�FDOFXODWHG�
KRXVHKROG� �++�� FRQVXPSWLRQ� IRU� WLHU� �� HQHUJ\� FRQVXPSWLRQ� DV� GH¿QHG� LQ� WKH�:RUOG� %DQN� *OREDO� 7UDFNLQJ�
)UDPHZRUN�12��7KLV�OHYHO�RI�FRQVXPSWLRQ�LQFOXGHV�79V�DQG�VPDOO�DSSOLDQFHV�DV�ZHOO�DV�EDVLF�OLJKWLQJ�

6PDOO�K\GUR�

1HULQL�HW�DO���������XVH�D�¿[HG�RSHUDWLRQDO�FRVW�RI����RI�WKH�FDSLWDO�FRVW��DQG�DVVXPH�DQ�DYHUDJH�V\VWHP�OLIHWLPH�
RI����\HDUV�13�7KH�PD[LPXP�GLVWDQFH�IURP�VRXUFH�LV�VHW�DW���NP�

7KH�,('�1DWLRQDO�(OHFWUL¿FDWLRQ�3URJUDPPH�3URVSHFWXV��������XVHV�D�PD[LPXP�UDGLXV�RI���NP�
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%LRPDVV�

1HULQL�HW�DO���������XVH�D�¿[HG�RSHUDWLRQDO�FRVW�RI�����RI�WKH�FDSLWDO�FRVW��DQG�DVVXPH�DQ�DYHUDJH�V\VWHP�OLIHWLPH�
RI����\HDUV���7KH�PD[LPXP�GLVWDQFH�IURP�VRXUFH�WR�VHWWOHPHQW�LV�VHW�DW���NP�

7KH�,('�1DWLRQDO�(OHFWUL¿FDWLRQ�3URJUDPPH�3URVSHFWXV��������XVHV�D�PD[LPXP�UDGLXV�RI���NP�

DIESEL GENERATION LCOE

7KH�ORFDO�GLHVHO�FRVW��FDOFXODWHG�DV�GHVFULEHG�LQ�PDS����LV�FRPELQHG�ZLWK�LQYHVWPHQW�DQG�RSHUDWLRQDO�FRVWV�WR�
JLYH�D�OHYHOLVHG�FRVW�RI�HQHUJ\��7KLV�FDOFXODWLRQ�XVHV�D�UHIHUHQFH�JHQHUDWRU�VXLWDEOH�IRU�WKH�ORFDO�FRQWH[W��GXH�
WR�WKH�ODUJH�YDULDWLRQ�LQ�OLIHWLPH��SRZHU�UDWLQJ��JHQHUDWRU�HI¿FLHQF\�DQG�FRVWV�ZLWK�GLIIHUHQW�W\SHV�DQG�JUDGHV�RI�
JHQHUDWRU�

Inputs:

• 6ettlement size or population density
• /RFDO�GLHVHO�FRVW��DV�GHWDLOHG�LQ�PDS��

Assumptions:

• A reference generator is used in each location across the country
• The lifetime of the generator is determined through the operational lifetime in hours and the number of hours 

of operation per year, with the number of hours of operation per year determined by the generator rating 
and the total demand

• 7KHUH�LV�D�¿[HG�OHYHO�RI�GHPDQG�SHU�SHUVRQ�RU�KRXVHKROG��DQG�D�VWDQG�DORQH�V\VWHP�VHUYHV�RQH�KRXVHKROG��
Diesel mini-grids are not considered

Calculations:

• CDSLWDO�FRVWV����� �LQYHVWPHQW�FRVWV����N:��
�JHQHUDWRU�VL]H��N:�
• 7RWDO�RSHUDWLRQDO�FRVW����\HDU�� �RSHUDWLRQ�FRVWV����\HDU����SURGXFWLRQ�FRVW����N:K��
�GHPDQG��N:K�\HDU�
• +RXUV�SHU�\HDU�XVDJH��LI�JHQHUDWLRQ�HTXDOV�GHPDQG�� �WRWDO�GHPDQG�SHU�\HDU��N:K����JHQHUDWRU�SRZHU��N:���

with a maximum of 12 hours per day operation
• /LIHWLPH��\HDUV�� �OLIHWLPH��KRXUV����DQQXDO�XVDJH��KRXUV�\HDU��
• The levelised cost of energy is then calculated using the investment costs, operation costs and generation 

DV�LQ�HTXDWLRQ���

� (TXDWLRQ��

Reference values:

0HWKRGRORJ\�(�IURP�SKDVH����1JX\HQ�.��4���������14 used the following values:

• 6yVWHP�OLIHWLPH�±������KRXUV
• *HQHUDWRU�SRZHU�±����:
• 'HPDQG�SHU�KRXVHKROG�±����N:K�GD\� ����N:K�\HDU

$� IXUWKHU� UHIHUHQFH� RI� GHPDQG� LV� JLYHQ� E\�1HULQL� HW� DO�� �������� XVLQJ� ���N:K�\HDU� DV� FRUUHVSRQGLQJ� WR� WKH�
FDOFXODWHG� KRXVHKROG� �++�� FRQVXPSWLRQ� IRU� WLHU� �� HQHUJ\� FRQVXPSWLRQ� DV� GH¿QHG� LQ� WKH�:RUOG�%DQN�*OREDO�
7UDFNLQJ�)UDPHZRUN�15�7KLV�OHYHO�RI�FRQVXPSWLRQ�LQFOXGHV�79V�DQG�VPDOO�DSSOLDQFHV�DV�ZHOO�DV�EDVLF�OLJKWLQJ�
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$11(;�,,��48(67,211$,5(�7(03/$7(

IDENTIFICATION

Country: _______________________                                      Date: ___/___/______  

1DPH�RI�WKH�RUJDQLVDWLRQ��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

Address of the organisation: __________________________________________________________________

Description of the organisation: ________________________________________________________________

________________________________________________________________________________________

1DPH�RI�SHUVRQQHO�FRPSOHWLQJ�WKH�TXHVWLRQQDLUH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

2FFXSDWLRQ���UHVSRQVLELOLWLHV�RI�SHUVRQQHO�FRPSOHWLQJ�WKH�TXHVWLRQQDLUH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

(PDLO�DQG�RU�SKRQH�QXPEHU�RI�SHUVRQQHO�FRPSOHWLQJ�WKH�TXHVWLRQQDLUH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

POLITICAL AND REGULATORY FRAMEWORK OF THE ENERGY SECTOR IN YOUR 
COUNTRY/COUNTRIES IN WHICH YOU OPERATE  

$UH�WKHUH�LQLWLDWLYHV�DW�WKH�QDWLRQDO�OHYHO�IRU�FOHDQ�PLQL�JULG�GHSOR\PHQW"

    yes     no ����,�GRQ¶W�NQRZ

If yes, please give details (planned and realized activities):

________________________________________________________________________________________

________________________________________________________________________________________

'R�\RX�WKLQN�WKDW�WKLV�UHJXODWLRQ�DOORZV�UDSLG�GHYHORSPHQW�RI�FOHDQ�HQHUJ\�PLQL�JULG�LQ�WKH�FRXQWU\�LHV�"

    yes     no ����,�GRQ¶W�NQRZ

:KLFK�DFWLRQV�DUH�QHHGHG�DFFHOHUDWH�GHSOR\PHQW�RI�FOHDQ�HQHUJ\�PLQL�JULGV�LQ�WKH�FRXQWU\�LHV�"�

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Funding R&D for clean mini-grids in the 
FRXQWU\�LHV�"

%HWWHU�FRRUGLQDWLRQ�RI�DFWLYLWLHV�LQ�HQHUJ\�
sector

5HGXFH�RU�VXSSUHVV�WD[HV�RQ�HTXLSPHQW� Focus on training 

6XEVLGLVH�FOHDQ�PLQL�JULGV�SURMHFWV

 If others, specify:

________________________________________________________________________________________
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TOOLS TO SUPPORT YOUR WORK IN THE DEVELOPMENT OF MINI-GRIDS

:KHQ�HQWHULQJ�D�FRXQWU\�ZLWK�ZKLFK�\RX�DUH�QRW�RSHUDWLRQDOO\�IDPLOLDU�

:KDW�LQIRUPDWLRQ�LV�QHHGHG�WR�DVVHVV�WKH�SRWHQWLDO�IRU�PLQL�JULG�GHYHORSPHQW"

________________________________________________________________________________________

________________________________________________________________________________________

:KDW�LQIRUPDWLRQ�RU�PHWKRGRORJLHV�WRROV�ZRXOG�EH�PRVW�XVHIXO�WR�DLG�\RXU�DVVHVVPHQW�RI�WKLV�SRWHQWLDO"�3OHDVH�
GHVFULEH�WKH�NH\�DVSHFWV�RI�WKLV�LQIRUPDWLRQ�RU�PHWKRGRORJ\�WRRO�WKDW�DUH�UHTXLUHG�E\�\RXU�RUJDQL]DWLRQ�WR�DLG�LQ�
the assessment of mini-grid potential:

________________________________________________________________________________________

________________________________________________________________________________________

'R�\RX�FXUUHQWO\�XVH�DQ\�WRROV�RU�VRXUFHV�RI�LQIRUPDWLRQ�WR�KHOS�DVVHVV�WKLV�SRWHQWLDO"�:KDW�DUH�WKH\"

________________________________________________________________________________________

________________________________________________________________________________________

$UH�WKHUH�DQ\�SDUWLFXODU�SLHFHV�RI�LQIRUPDWLRQ�RU�DQDO\VLV�QRW�DGHTXDWHO\�DGGUHVVHG�E\�H[LVWLQJ�PHWKRGRORJLHV�
WRROV��ZKLFK�ZRXOG�EH�EHQH¿FLDO�WR�\RXU�RUJDQL]DWLRQ"

________________________________________________________________________________________

________________________________________________________________________________________

7KH� &DUERQ� 7UXVW� KDV� EHHQ� HQJDJHG� E\� WKH�$IULFDQ� 'HYHORSPHQW� %DQN� WR� GHYHORS� D� PHWKRGRORJ\� WR� KHOS�
GHYHORSHUV� WR� DVVHVV� WKH� SRWHQWLDO� IRU�PLQL�JULGV� LQ�$IULFDQ� FRXQWULHV�� %HORZ� LV� D� OLVW� RI� VHOHFWHG� RSSRUWXQLW\�
DVVHVVPHQW�PHWKRGRORJLHV�LGHQWL¿HG�GXULQJ�WKLV�SURMHFW�

Name and author Link ([DPSOH�RI�XVH�IRU�UXUDO�HOHFWUL¿FDWLRQ

1HWZRUN�3ODQQHU�E\�0RGL�
Labs, Columbia University

KWWS���QHWZRUNSODQQHU�
PRGLODEV�RUJ�

)��.HPDXVXRU�HW�DO��(OHFWUL¿FDWLRQ�SODQQLQJ�XVLQJ�
1HWZRUN�3ODQQHU�WRRO��7KH�FDVH�RI�*KDQD���KWWS���ZZZ�
VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6���������������;

*HR6LP�,QWHJUDWHG�5XUDO�
(OHFWUL¿FDWLRQ�3ODQQHU�
by Innovation Energie 
Developpement

KWWS���ZZZ�JHRVLP�IU�

7DQ]DQLD�1DWLRQDO�(OHFWUL¿FDWLRQ�3URJUDP�3URVSHFWXV���
KWWS���ZZZ�LHG�VD�IU�LQGH[�SKS�HQ�GRFXPHQWV�DQG�OLQNV�
SXEOLFDWLRQV�VHQG���UHSRUWV����QDWLRQDO�HOHFWUL¿FDWLRQ�
SURJUDP�SURVSHFWXV�KWPO

81,7(�(OHFWUL¿FDWLRQ�
$FFHVV�7RRO�E\�81'(6$

KWWSV���XQLWH�XQ�RUJ�
VLWHV�XQLWH�XQ�RUJ�¿OHV�
DSS�GHVD�HOHFWUL¿FDWLRQ�
LQGH[�KWPO

0HQWLV�HW�DO���������±�$�*,6�EDVHG�DSSURDFK�IRU�
HOHFWUL¿FDWLRQ�SODQQLQJ�±�$�FDVH�VWXG\�RQ�1LJHULD���https://
ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B$B*,6�
EDVHGBDSSURDFKBIRUBHOHFWUL¿FDWLRQBSODQQLQJ�$BFDVHB
VWXG\BRQB1LJHULD

(&2:5(;�E\�(&5((( KWWS���ZZZ�HFRZUH[� 
org/

,Q�SURJUHVV�LV�D�SURMHFW�WR�FRPELQHG�WKLV�FXUUHQWO\�PDSSLQJ�
only tool to include levelised cost of energy estimates for 
different types of mini-grids (solar PV, small hydro, hybrid 
HWF����XVLQJ�,QWL*,6�VRIWZDUH�E\�&,(0$7���ZZZ�FLHPDW�HV�
SRUWDO�GR",'0 ���	10 �
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$UH�\RX�DOUHDG\�IDPLOLDU�ZLWK�DQ\�RI�WKHVH�PHWKRGRORJLHV"�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

________________________________________________________________________________________

+RZ�XVHIXO�DUH�WKH\"�:K\"�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

________________________________________________________________________________________

'R�\RX�XVH�D�WRRO�QRW�PHQWLRQHG�DERYH"�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

THE USE OF GIS MAPS

7KH�SURSRVHG�PHWKRGRORJ\�FRXOG�LQFOXGH�D�VHOHFWLRQ�RI�*,6�PDSV�WR�VXSSRUW�GHFLVLRQ�PDNLQJ��$Q�LQGLFDWLYH�OLVW�
LV�JLYHQ�EHORZ��7KH�PDSV�ZRXOG�VKRZ�WKH�PDMRU�VHWWOHPHQWV�DQG�H[LVWLQJ�DQG�SODQQHG�JULG� LQIUDVWUXFWXUH� LQ�D�
country, as well as:

• Population density

• 7KH�UHJLRQV�EHVW�VHUYHG�E\�JULG�RU�RII�JULG�HOHFWUL¿FDWLRQ��EDVHG�RQ�WKUHVKROG�GLVWDQFHV�DURXQG�H[LVWLQJ�DQG�
planned grid lines

• 7KH�UHJLRQV�EHVW�VHUYHG�E\�JULG��PLQL�JULG�RU�VWDQG�DORQH�EDVHG�V\VWHPV��GH¿QHG�E\�WKUHVKROGV�LQ�SRSXODWLRQ�
GHQVLW\��ZLWK�JULG�H[WHQVLRQ�OLPLWV�EDVHG�RQ�WKUHVKROG�GLVWDQFHV�DURXQG�H[LVWLQJ�DQG�SODQQHG�JULG�OLQHV��7KH�
total population served by each option would be the output

• ,GHQWL¿HG�K\GUR�DQG�ELRPDVV�UHVRXUFHV�PDSSHG��7KH�WRWDO�SRSXODWLRQ�VHUYHG�E\�WKHVH�UHVRXUFHV�ZRXOG�EH�
an output

• The LCOE of solar mini-grids mapped, with the range of LCOEs as an output

• Local diesel costs

• 7KH�EHVW�RSWLRQ��E\�FRVW�RI�HQHUJ\��VKRZQ�IRU�HDFK�SL[HO��7KLV�ZRXOG�FRPSDUH�VRODU��ELRPDVV��K\GUR��GLHVHO�
DQG�JULG�H[WHQVLRQ��7KH�WRWDO�SRSXODWLRQ�VHUYHG�E\�HDFK�RSWLRQ�ZRXOG�EH�DQ�RXWSXW

• %HVW�RSWLRQ��E\�FRVW�RI�HQHUJ\��ZLWK�FRQVWUDLQWV�DSSOLHG� WR�FKRVHQ�VROXWLRQ�EDVHG�RQ� WKH� OHYHO�RI�GHPDQG�
UHTXLUHG�E\�VHUYLFHV�VXFK�DV�KRVSLWDOV��VFKRROV��JRYHUQPHQW�EXLOGLQJV��7KH�WRWDO�SRSXODWLRQ�VHUYHG�E\�HDFK�
RSWLRQ�ZRXOG�EH�DQ�RXWSXW��DV�ZHOO�DV�WKH�UDQJH�RI�/&2(V�IRU�HDFK�RSWLRQ�IRU�WKDW�FRXQWU\�

Please indicate how useful each of these maps would be to your organisation for the assessment of the potential 
for mini-grid development in a new country:

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

$UH�WKHUH�DQ\�PDSV�QRW�OLVWHG�WKDW�ZRXOG�EH�LPSRUWDQW�WR�LQFOXGH"

________________________________________________________________________________________

________________________________________________________________________________________
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5()(5(1&(6

��� KWWS���JOREDO�FOLPDWHVFRSH�RUJ�HQ�

��� KWWS���ZZZ�UHHJOH�LQIR�LQGH[�SKS

��� )URP�FRQVXOWDWLRQ�ZLWK�(1&2��D�OHDGLQJ�K\GUR�VLWH�DVVHVVRU�DQG�HQJLQHHULQJ�FRQVXOWDQW�LQ�(DVW�$IULFD

��� 1HULQL�HW�DO����������(VWLPDWLQJ�WKH�FRVW�RI�HQHUJ\�DFFHVV��7KH�FDVH�RI�WKH�YLOODJH�RI�6XUR�&UDLF�LQ�7LPRU�/HVWH��
'2,����������M�HQHUJ\������������

��� 1HULQL�HW�DO����������$�FRVW�FRPSDULVRQ�RI�WHFKQRORJ\�DSSURDFKHV�IRU�LPSURYLQJ�DFFHVV�WR�HOHFWULFLW\�VHUYLFHV��
'2,����������M�HQHUJ\������������

��� 1DJDL�<��<DPDPRWR�+��<DPDML�.����������&RQVWUXFWLQJ�ORZ�HPLWWLQJ�SRZHU�V\VWHPV�WKURXJK�JULG�H[WHQVLRQ�LQ�
3DSXD�1HZ�*XLQHD��31*��ZLWK�UXUDO�HOHFWUL¿FDWLRQ��(QHUJ\�����������H���

��� KWWS���IRUREV�MUF�HF�HXURSD�HX�SURGXFWV�JDP�LQGH[�SKS

��� 6��6]DER�HW�DO�����������(QHUJ\�VROXWLRQV�LQ�UXUDO�$IULFD��PDSSLQJ�HOHFWUL¿FDWLRQ�FRVWV�RI�GLVWULEXWHG�VRODU�DQG�
diesel generation versus grid extension

��� 0LQLVWU\�RI�1HZ�DQG�5HQHZDEOH�(QHUJ\��*RYHUQPHQW�RI� ,QGLD� �������� �(QHUJ\�$FFHVV�±�'UDIW�6XE�*URXS�
5HSRUW��S��������7KH�FRVW�RI�JULG�H[WHQVLRQ� LQFUHDVHV�WKH�FRVW�RI�HOHFWULFLW\�VXSSO\�E\�DSSUR[LPDWHO\�5V���
N:K�NP

����KWWS���ZZZ�SKRWRYROWDLF�VRIWZDUH�FRP

���� 1HULQL�HW�DO�������D���$�FRVW�FRPSDULVRQ�RI�WHFKQRORJ\�DSSURDFKHV�IRU�LPSURYLQJ�DFFHVV�WR�HOHFWULFLW\�VHUYLFHV��
'2,����������M�HQHUJ\��������������1HULQL�����

����1HULQL�HW�DO�������E���(VWLPDWLQJ�WKH�FRVW�RI�HQHUJ\�DFFHVV��7KH�FDVH�RI�WKH�YLOODJH�RI�6XUR�&UDLF�LQ�7LPRU�
/HVWH��'2,����������M�HQHUJ\������������

����1HULQL�HW�DO�������D���$�FRVW�FRPSDULVRQ�RI�WHFKQRORJ\�DSSURDFKHV�IRU�LPSURYLQJ�DFFHVV�WR�HOHFWULFLW\�VHUYLFHV��
'2,����������M�HQHUJ\������������

����1JX\HQ�.��4����������$OWHUQDWLYHV�WR�JULG�H[WHQVLRQ�IRU�UXUDO�HOHFWUL¿FDWLRQ��'HFHQWUDOLVHG�UHQHZDEOH�HQHUJ\�
WHFKQRORJLHV�LQ�9LHWQDP��(QHUJ\�3ROLF\���������������±����

����1HULQL�HW�DO�������E���(VWLPDWLQJ�WKH�FRVW�RI�HQHUJ\�DFFHVV��7KH�FDVH�RI�WKH�YLOODJH�RI�6XUR�&UDLF�LQ�7LPRU�
/HVWH��'2,����������M�HQHUJ\������������
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