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8  Community-led Networks for Sustainable 

Rural Broadband in India: the Case  

of Gram Marg

 Sarbani Banerjee Belur, Meghna Khaturia and  

 Nanditha P. Rao

 Abstract

To bridge the digital divide facing rural India, a cost-effective 

technology solution and a sustainable economic model based on 

community-led networks is needed. Gram Marg Rural Broadband 

project at IIT Bombay, India has been working on both these 

aspects through field trials and test-bed deployments. It has been 

studied that even if the connectivity reaches rural India, without 

a sustainable economic model, the network would not be able to 

sustain itself at the village level. Our impact studies have revealed 

the need for community owned networks. The study reveals 

that villagers understood that they could save time and money 

with Internet connectivity at the village. However, the network 

was not sustainable and, for this reason, villagers suggested 

community-led networks would enable them to ‘own Internet’. 

Hence, a Public-Private-Panchayat Partnership (4-P) model was 

developed. In this partnership model, the Panchayat, which is 

the local self-government structure at the village level, takes 

ownership of the network. The partnership enables the network 

to be community-led for effective decision making and giving 

priority to development of services based on village needs. The 

public-private partnership enables Internet connectivity to reach 

the village from where it is taken over by the Panchayat. The 

investment for the network is done by Panchayat at the village 

level. Local youth known as Village Level Entrepreneurs (VLEs) 

invest, maintain the network and generate revenue. The model 

ensures a decent and sustainable Return-on-Investment for the 

Panchayat and nominal user subscription cost. It also considers 

expected future growth in demand and related cost dynamics. 

Revenue generation and sharing is an important aspect which 

provides incentive for Internet’s spread and expanse in the village. 
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8.1 Introduction

2QH�RI�WKH�FUXFLDO�IDFWRUV�ZKLFK�FDQ�FRQWULEXWH�WR�HFRQRPLF�JURZWK�

DQG� GHYHORSPHQW� LQ� UXUDO� DUHDV� LV� WKH� EURDGEDQG� FRQQHFWLYLW\��

6HYHUDO� DFWLYLWLHV� VXFK� DV� EDQNLQJ�� H�JRYHUQDQFH�� H�OHDUQLQJ��

WHOH�KHDOWK� VHUYLFHV� DQG� DFWLYLWLHV� WR� HPSRZHU� YLOODJHUV� ZLWK�

H�FRPPHUFH�FDQ�EH�SURPRWHG�E\�HQDEOLQJ�WKHP�GLJLWDOO\��,QWHUQHW�

FRQQHFWLYLW\�LQ�WKH�YLOODJH�ZLOO�DOVR�KHOS�LQ�FUHDWLQJ�HQWUHSUHQHXUV�

DQG�JHQHUDWH�HPSOR\PHQW�RSSRUWXQLWLHV�ZLWKLQ�WKH�YLOODJH��6RFLDO�

QHWZRUNLQJ�DQG�HQWHUWDLQPHQW�DUH�DGGHG�EHQHILWV�RI�WKH�,QWHUQHW��

+RZHYHU��SURYLGLQJ�,QWHUQHW�FRQQHFWLYLW\�WR�UXUDO�DUHDV�LQ�,QGLD�LV�D�

WRXJK�WDVN�LQ�LWVHOI��GXH�WR�VHYHUDO�UHDVRQV��6RPH�RI�WKH�LPSRUWDQW�

FKDOOHQJHV�DUH�L��ODFN�RI�GLJLWDO�DZDUHQHVV��LL��XQDIIRUGDELOLW\�DQG�

LLL��ODFN�RI�,QWHUQHW�LQIUDVWUXFWXUH��'XH�WR�YLOODJHUV�EHLQJ�GLJLWDOO\�

OHVV�DZDUH��WKH\�DUH�XQDEOH�WR�DSSUHFLDWH�WKH�EHQHILW�RI�,QWHUQHW�

DQG� WKXV� WKH� ,QWHUQHW�GHPDQG� LQ� WKHVH� DUHDV� LV� OLPLWHG��(YHQ� LI�

WKHUH� LV� GHPDQG�� WKH� QDWXUH� RI� GHPDQG� LV� GHSHQGHQW� RQ� WKHLU�

LQFRPH�DQG�LV�VSRUDGLF��/DFN�RI�,QWHUQHW�LQIUDVWUXFWXUH�LV�DQRWKHU�

LPSRUWDQW�FKDOOHQJH�LQ�WKHVH�DUHDV��7KH�FDSLWDO�H[SHQGLWXUH�DQG�

RSHUDWLRQDO�FRVWV�RI�VHWWLQJ�XS�D��*��*�QHWZRUN�LV�JHQHUDOO\�YHU\�

KLJK�� 6SDUVH�SRSXODWLRQ� DQG� ORZ� WR�PHGLXP� VXEVFULEHU�GHQVLW\�

PDNHV�LW�LPSRVVLEOH�IRU�WKHP�WR�JHW�D�UHWXUQ�RQ�WKHLU�LQYHVWPHQW��

+HQFH��SHQHWUDWLRQ�RI�RSHUDWRUV�LQ�WKHVH�UXUDO�DUHDV�LV�ORZ�WR�QRQH��

2WKHU�DGGHG�FKDOOHQJHV�VXFK�DV�ODFN�RI�ILEUH��GLIILFXOW�WHUUDLQ�DQG�

VFDUFLW\�RI�HOHFWULFLW\�PDNHV�LW�LPSRVVLEOH�WR�FRQQHFW�WKHVH�DUHDV��

7R� EULGJH� WKLV� GLJLWDO� GLYLGH�� *RYHUQPHQW� RI� ,QGLD� XQGHU� LWV�

%KDUDW1HW� LQLWLDWLYH���� LV� EXLOGLQJ� DQ� LQIRUPDWLRQ� KLJKZD\� E\�

FRQQHFWLQJ� YLOODJH� ORFDO� VHOI�JRYHUQPHQW� RIILFHV� FDOOHG� *UDP�

3DQFKD\DWV� �*3V�� WKURXJK� RSWLFDO� ILEUH�� 7KLV� LQLWLDWLYH�� WKRXJK�

EHJDQ�LQ�WKH�\HDU�������ZLOO�WDNH�D�ORQJ�WLPH�IRU�FRPSOHWLRQ�DQG�

DLPV�WR�FRQQHFW�RQO\� WKH�*3V��7KXV�� WKH�YLOODJHV�VLWXDWHG�D� IHZ�

NLORPHWUHV� DZD\�ZLOO� UHPDLQ�XQFRQQHFWHG��)XUWKHUPRUH�� HYHQ� LI�

FRQQHFWLYLW\�ZRXOG�UHDFK�WKH�YLOODJHV�LQ�,QGLD��LW�ZRXOG�EH�GLIILFXOW�

WR�VXVWDLQ�FRQQHFWLYLW\�DW�WKH�YLOODJH�OHYHO�ZLWKRXW�D�VXVWDLQDEOH�

HFRQRPLF�PRGHO��

����See BharatNet Status http://www.bbnl.nic.in/index1.aspx?lsid=570&lev=2&lid=467&langid=1
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,Q� WKLV� SDSHU�� ZH� GLVFXVV� D� SRWHQWLDO� VROXWLRQ� WR� WKH� DERYH�

PHQWLRQHG� SUREOHP�� *UDP� 0DUJV� 5XUDO� EURDGEDQG� SURMHFW� DW�

WKH� 'HSDUWPHQW� RI� (OHFWULFDO� (QJLQHHULQJ�� ,,7� %RPED\���� DLPV�

WR�FRQQHFW�WKH�XQFRQQHFWHG�E\�RYHUFRPLQJ�EDUULHUV�WR�FRQQHFW�

UXUDO� ,QGLD�� ,Q�RUGHU�WR�SURYLGH�XELTXLWRXV�FRQQHFWLYLW\�WR�WKHVH�

DUHDV�� D� VKLIW� LV� UHTXLUHG� IURP� WUDGLWLRQDO� WHFKQRORJ\� WR�D�PRUH�

DIIRUGDEOH�� HIILFLHQW� DQG� UREXVW� WHFKQRORJ\��$�ZLUHOHVV� VROXWLRQ�

EDVHG�RQ�79�:KLWH�6SDFH�KDV�EHHQ�H[SHULPHQWDOO\�SURYHG�WR�EH�

DQ�HIIHFWLYH�VROXWLRQ�WR�FRQQHFW�WKH�UXUDO�DUHDV��,Q�,QGLD��WKHUH�LV�D�

VLJQLILFDQW�DPRXQW�RI�DYDLODEOH�VSHFWUXP�LQ�WKH�79�EDQG�ZKLFK�LV�

ODUJHO\�XQXWLOLVHG��,Q�DGGLWLRQ�WR�WKLV��WKH�79�EDQG�KDV�JRRG�ORQJ�

GLVWDQFH�SURSDJDWLRQ�FKDUDFWHULVWLFV�DORQJ�ZLWK�QRQ�OLQH�RI�VLJKW�

FKDUDFWHULVWLFV� WKDW� PDNH� FRQQHFWLYLW\� IHDVLEOH� LQ� WKHVH� DUHDV��

8QGHU� WKH� DXVSLFHV� RI� WKH� *UDP�0DUJ� SURMHFW�� WZR� ODUJH� VFDOH�

WHVW�EHGV� KDYH� EHHQ� GHSOR\HG�� 7KH� ILUVW� 79�:KLWH� 6SDFH� WHVW�

EHG�LQ�,QGLD����FRYHULQJ�VHYHQ�YLOODJHV�WR�WHVW�WKH�IHDVLELOLW\�RI�79�

:KLWH�6SDFH�WHFKQRORJ\�ZDV�VHW�XS�E\�*UDP�0DUJ��,Q�WKH�VHFRQG�

WHVW�EHG�ZH�VFDOHG�LW�XS�WR����YLOODJHV��8QOLNH�WKH�ILUVW�WHVW�EHG��

WKH�WHFKQRORJ\�DSSURDFK�WR�FRQQHFW�WKHVH�YLOODJHV�DOVR�XVHV�SRLQW�

WR�SRLQW�����*+]�OLQN�LQ�WKH�XQOLFHQVHG�EDQG��*UDP�0DUJV�DLP�LV�

QRW�RQO\� WR�GHYHORS� WHFKQRORJ\�VROXWLRQ� IRU� UXUDO�EURDGEDQG� LQ�

,QGLD��EXW�DOVR�GHYHORS�D�VXVWDLQDEOH�HFRQRPLF�PRGHO�DURXQG�WKH�

SURSRVHG�WHFKQRORJ\�IRU�LWV�YLDELOLW\��

7KH�PDLQ�REMHFWLYH�RI�WKLV�SDSHU�LV�WR�SURSRVH�DQ�HFRQRPLF�PRGHO�

DQG� LWV� LPSOHPHQWDWLRQ� WRZDUGV� VXVWDLQDELOLW\� IRU� UXUDO� VHWWLQJV�

LQ� ,QGLD�� 7R� GHVLJQ� D� VXVWDLQDEOH�PRGHO�� WZR� LPSRUWDQW� FULWHULD�

QHHGV� WR�EH� WDNHQ� LQWR� FRQVLGHUDWLRQ�� 7KH� ILUVW� WKLQJ� WR� HQVXUH�

LV� WKDW�� WKHUH� LV� GHFHQW� DQG� VXVWDLQDEOH� 5HWXUQ�RQ�,QYHVWPHQW�

�52,��IRU�WKH�LQYHVWRU�DQG�VHFRQGO\��D�QRPLQDO�XVHU�VXEVFULSWLRQ�

FRVW�IRU�WKH�HQG�XVHU��+RZHYHU��GXH�WR�GLVSDULW\�LQ�WKH�GHPDQG�

VXSSO\� G\QDPLFV� LQ� WKH� UXUDO� DUHDV�� GHYHORSLQJ� D� VXVWDLQDEOH�

PRGHO� EHFRPHV� D� FKDOOHQJLQJ� WDVN� LQ� LWVHOI�� 2Q� RQH� VLGH�� WKH�

FRVW�IRU�VHWWLQJ�XS�D�QHWZRUN�LV�KLJK��ZKHUHDV��RQ�WKH�RWKHU��WKH�

����See Gram Marg Website http://www.grammarg.in/

����Kumar et al (2016).

�� &RPPXQLW\�OHG�1HWZRUNV�IRU�6XVWDLQDEOH�5XUDO�%URDGEDQG�LQ�,QGLD��WKH�&DVH�RI�*UDP�0DUJ



���

Community Networks: 

the Internet by the People, for the People

GHPDQG�LV�ORZ�WR�QRQH��:H�VXJJHVW�&RPPXQLW\�1HWZRUNV��&1V��

DV�D�SODXVLEOH�VROXWLRQ�WR�HQVXUH�VXVWDLQDELOLW\�DW�WKH�YLOODJH�OHYHO��

&RPPXQLW\�LQYROYHPHQW�ZLOO�LQIOXHQFH�HIIHFWLYH�GHFLVLRQ�PDNLQJ�

DQG�SULRULWLVLQJ�VHUYLFHV�EDVHG�RQ�WKH�YLOODJH�QHHGV��7KH�&1�PRGHO�

WKDW�ZH� VXJJHVW� LQ� WKLV�SDSHU� LV�EDVHG�RQ�D�3DUWQHUVKLS�PRGHO�

ZKLFK� LQYROYHV�3XEOLF�VHFWRU��3ULYDWH�VHFWRU�DQG�WKH�3DQFKD\DW��

)RU�WKLV�UHDVRQ��WKLV�PRGHO�LV�WHUPHG�DV���3�PRGHO��

7KH�SDSHU�LV�RUJDQLVHG�DV�IROORZV��7KH�ILUVW�VHFWLRQ�RI�WKH�SDSHU�

GLVFXVVHV�WKH�PRWLYDWLRQ�IRU�DGGUHVVLQJ�WKH�QHHG�IRU�VXVWDLQDEOH�

PRGHO�LQ�UXUDO�EURDGEDQG��,Q�WKH�VHFRQG�VHFWLRQ�ZH�VKDOO�GLVFXVV�

H[LVWLQJ� HFRQRPLF� PRGHOV� DQG� WKHLU� VKRUWFRPLQJV�� ,Q� WKH�

WKLUG� VHFWLRQ�� ZH� ZLOO� GLVFXVV� WKH� ��3�PRGHO� LQ� GHWDLO�� )LQDOO\��

ZH�ZLOO� FRQFOXGH� WKH�SDSHU�ZLWK� UHFRPPHQGDWLRQV� DQG�SROLF\�

LPSOLFDWLRQV��

8.1.1 Motivation

/HDUQLQJV� IURP�*UDP�0DUJV� WHVW�EHGV�SURYLGHG� LQVLJKWV�RQ� WZR�

LPSRUWDQW� WKLQJV� IRU� UXUDO� EURDGEDQG� SURMHFW� WR� EH� VXFFHVVIXO��

7KHVH�DUH�L��QHHG�IRU�D�FRVW�HIIHFWLYH�WHFKQRORJ\�DQG�LL��QHHG�IRU�D�

VXVWDLQDEOH�HFRQRPLF�PRGHO��:H�ZLOO�GLVFXVV�WKLV�QH[W��

8.2 Technology

7KH� WHFKQRORJ\� UHTXLUHPHQWV� LQ� UXUDO� DUHDV� DUH� TXLWH� GLIIHUHQW�

WKDQ� WKRVH� LQ�XUEDQ�DUHDV��+HQFH�� WKHUH� LV�D�QHHG� WR�GHYHORS�D�

WHFKQRORJ\�EDVHG�RQ�UHTXLUHPHQWV�RI�UXUDO�DUHDV��7KH�WHFKQRORJ\�

RSWLRQV� IRU� FRQQHFWLQJ� UXUDO� ,QGLD� QHHGV� WR� EH� FRVW� HIIHFWLYH��

HDV\� WR� GHSOR\�� VXLWDEOH� IRU� KLOO\� WHUUDLQ� DQG� GHSHQGHQW� RQ�

UHQHZDEOH�HQHUJ\�VRXUFHV�OLNH�VRODU�DQG�ZLQG��,Q�JHQHUDO��DOO�UXUDO�

FRQQHFWLYLW\�SURMHFWV�GHSOR\�VWDQGDUG�:L�)L�WHFKQRORJ\������*+]�

DQG�����*+]��LQ�WKH�OLFHQVH�H[HPSW�EDQG��:KLOH�����*+]�LV�XVHG�

IRU�EDFNKDXOLQJ�,QWHUQHW������*+]�LV�XVHG�LQ�DFFHVV�SRLQWV�LQ�:L�)L�

KRWVSRWV��7KLV�WHFKQRORJ\�XVHV�RII�WKH�VKHOI�GHYLFHV�ZKLFK�FDQ�EH�

HDVLO\�ERXJKW�LQ�WKH�PDUNHW��+RZHYHU��VRPH�RI�WKH�GLVDGYDQWDJHV�

RI�WKLV�WHFKQRORJ\�LV�WKDW��LW�ZRUNV�LQ�VWULFW�/LQH�RI�6LJKW��UHTXLUHV�

ODUJH�KHLJKWHG�WRZHUV�DQG�KDV�D�VPDOO�FRYHUDJH�DUHD��
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*UDP�0DUJ�SURSRVHV�D�ZLUHOHVV�VROXWLRQ�EDVHG�RQ�79�:KLWH�6SDFHV�

�79:6��IRU�FRQQHFWLQJ�UXUDO�,QGLD�����7KHUH�LV�D�VLJQLILFDQW�DPRXQW�

RI�79�:KLWH�6SDFH�DYDLODEOH� LQ�WKH�8+)�EDQG����������0+]�� LQ�

,QGLD�ZLWK�'RRUGDUVKDQ�EHLQJ�WKH�RQO\�WHUUHVWULDO�79�EURDGFDVWHU�

LQ�WKLV�EDQG��&XUUHQWO\�� WKHUH�DUH�QR�UHJXODWLRQV�IRU�WKH�XVDJH�RI�

79�:KLWH�6SDFHV� LQ� ,QGLD��$FFRUGLQJ� WR� WKH�1DWLRQDO�)UHTXHQF\�

$OORFDWLRQ� 3ODQ� �1)$3�� ������ IL[HG� DQG� PRELOH� VHUYLFHV� FDQ� EH�

SHUPLWWHG�LQ���������0+]�EDQG�RQ�FDVH�E\�FDVH�EDVLV��)RU�VHWWLQJ�

XS�D�WHVW�EHG��WKHUH�LV�D�UHTXLUHPHQW�RI�H[SHULPHQWDO�WHVW�OLFHQVH�

WR�EH�SURFXUHG�EHIRUH�GHSOR\LQJ�WKH�WHFKQRORJ\�RQ�JURXQG��

79� 8+)� EDQG� KDV� YHU\� JRRG� SURSDJDWLRQ� FKDUDFWHULVWLFV� ZKLFK�

ZRUNV� HYHQ� LQ� 1/R6� �1RQ�� /LQH� RI� 6LJKW�� FRQGLWLRQ�� 7KHUHE\��

FRQQHFWLQJ�YLOODJHV�WKDW�DUH�ORFDWHG�DW�IDU�RII�GLVWDQFHV�IURP�HDFK�

RWKHU� ZLWK� VSDUVH� SRSXODWLRQ�� $OVR�� WKH� SRZHU� UHTXLUHPHQWV� RI�

WKLV�WHFKQRORJ\�EHLQJ�ORZ��PDNHV�LW�D�SHUIHFW�VXLW�IRU�FRQQHFWLQJ�

WKH�UXUDO�DUHDV�ZLWK�DOWHUQDWLYH�HQHUJ\�VRXUFHV�OLNH�VRODU�HQHUJ\��,W�

VKRXOG�EH�QRWHG�WKDW�WKHVH�DUHDV�KDYH�LQWHUPLWWHQW�SRZHU�VXSSO\�

DQG� KDUQHVVLQJ� RSWLRQV� OLNH� VRODU� HQHUJ\� DQG� ZLQG� HQHUJ\� ZLOO�

EULQJ�GRZQ�WKH�RYHUDOO�FRVW�RI�WKH�QHWZRUN��6RODU�HQHUJ\�KDV�EHHQ�

XVHG�DV�UHQHZDEOH�HQHUJ\�VRXUFH�IRU�WKH�79�:KLWH�6SDFH�WHVW�EHG��

$QRWKHU�DGYDQWDJH�RI� WKLV� WHFKQRORJ\� LV� LWV�DELOLW\� WR�HIIHFWLYHO\�

ZRUN�ZLWK�WRZHUV�RI�ORZ�KHLJKW��7RZHU�FRVW�LV�D�PDMRU�SDUW�RI�WKH�

FDSLWDO� H[SHQGLWXUH� LQ� VHWWLQJ� XS� D� QHWZRUN�� 7R� EULQJ� GRZQ� WKH�

FRVW��ZH�KDYH�IL[HG�WKH�KHLJKW�RI� WKH�WRZHUV�WR�EH�����P�LQ�RXU�

WHVW�EHG��:H�KDYH�DOVR�XVHG�DOUHDG\�H[LVWLQJ�GH�IXQFWLRQDO�WRZHUV�

WR�IXUWKHU�UHGXFH�WKH�LQYHVWPHQW�FRVW��

*UDP�0DUJ�WHDP� LV�DOVR�ZRUNLQJ�RQ�WHFKQRORJ\�GHYHORSPHQW�RI�

79:6�GHYLFHV�DORQJVLGH�WHVWLQJ�WKHLU�IHDVLELOLW\�RI�LPSOHPHQWDWLRQ�

DQG�GHSOR\PHQW�RQ�JURXQG��7KH�79:6�GHYLFH�KDV�EHHQ�GHVLJQHG�

DQG� IDEULFDWHG� LQ� WKH� *UDP� 0DUJ� ODE�� 7KHVH� GHYLFHV� DUH� LQ� WKH�

SURWRW\SH�VWDJH��XQGHUJRLQJ�H[SHULPHQWDWLRQ��

8.3 Impact Assessment Study

7KH�DXWKRUV�RI�WKLV�SDSHU�VWXGLHG�WKH�LPSDFW�RI�SURYLGLQJ�,QWHUQHW�

FRQQHFWLYLW\�WR�WKH�WHVW�EHG�YLOODJHV�IRU�D�GXUDWLRQ�RI�RQH�\HDU��7KH�

����See Khaturia, Belur, Karandikar (2017).

�� &RPPXQLW\�OHG�1HWZRUNV�IRU�6XVWDLQDEOH�5XUDO�%URDGEDQG�LQ�,QGLD��WKH�&DVH�RI�*UDP�0DUJ
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VWXG\�VXJJHVWHG�WKDW��LI�WKH�YLOODJHUV�DUH�GLJLWDOO\�DZDUH�DQG�FDQ�DYDLO�

,QWHUQHW�WR�XVH�H�*RYHUQDQFH�VHUYLFHV�LQ�WKHLU�RZQ�YLOODJH��WKH\�GR�

QRW�PLQG�SD\LQJ�IRU�WKH�,QWHUQHW��%\�DYDLOLQJ�VHUYLFHV�LQ�WKH�YLOODJH��

WKH�YLOODJHUV�VDYH�WLPH�DQG�PRQH\�ZKLFK�WKH\�ZRXOG�KDYH�RWKHUZLVH�

VSHQW�YLVLWLQJ�WKH�EORFN�KHDGTXDUWHUV�WR�DFFHVV�WKH�H�*RYHUQDQFH�

VHUYLFHV��:H�DOVR�WHVWHG�WKH�YLOODJHUV�UHDGLQHVV�WR�SD\�IRU�,QWHUQHW��

*LYHQ�WKH�VLWXDWLRQ�WKDW�WKHVH�YLOODJHV�KDG�QR�,QWHUQHW�FRQQHFWLYLW\��

WKH�YLOODJHUV�FDOFXODWHG�WKH�WRWDO�DPRXQW�ZKLFK�WKH\�VDYHG�IURP�QRW�

WUDYHOOLQJ�WR�WKH�EORFN�KHDGTXDUWHUV��7KH\�WKHQ�EDFN�FDOFXODWHG�D�

IL[HG�DPRXQW�RI�,15������DSSUR[����86�GROODUV��PRQWKO\�WKDW�WKH\�

ZRXOG� VDYH� IURP� QRW� WUDYHOOLQJ� DQG� WKH\� FRXOG� VSHQG� WR� DIIRUG�

,QWHUQHW� LQ� WKHLU�YLOODJH��+RZHYHU��ZLWKRXW�D�VXVWDLQDEOH�HFRQRPLF�

PRGHO� DW� WKH� YLOODJH� OHYHO�� WKH� ,QWHUQHW� FRQQHFWLYLW\� HYHQ� WKRXJK�

UHDFKHG�WKH�YLOODJHV��ZDV�QRW�DEOH�WR�VXVWDLQ�LWVHOI�LQ�WKH�YLOODJH��

7KH�WZR�LPSRUWDQW�SOD\HUV� LQ�WKH�WKUHH�YLOODJHV�WKDW�ZH�VWXGLHG�

ZHUH� D�SULYDWH� WHOHFRP�RSHUDWRU�ZKR�SURYLGHG�EDQGZLGWK� DQG�

D�JRYHUQPHQW�RIILFH��*UDP�3DQFKD\DW�RIILFH��WKDW�ªKRXVHG«�WKH�

,QWHUQHW�� SURYLGLQJ� DFFHVV� SRLQWV�� 7ZR� LPSRUWDQW� FRQFOXVLRQV�

GHULYHG�IURP�WKH�LPSDFW�VWXG\�ZHUH��ILUVW��WKH�QHHG�IRU�D�VXVWDLQDEOH�

PRGHO�ZKHUHLQ�WKH�YLOODJH�ZRXOG�RZQ�WKH�QHWZRUN�DQG��VHFRQG��

WKH�EHQHILWV�RI� LQYROYLQJ�WKH�3DQFKD\DW��ORFDO�VHOI�JRYHUQPHQW��

WR� UXQ� WKH� QHWZRUN� DW� WKH� YLOODJH� OHYHO�� ,W� ZDV� REVHUYHG� WKDW�

LQYROYHPHQW� RI� WKH� FRPPXQLW\� FDQ� EH� DQ� LPSRUWDQW� IDFWRU� LQ�

GHYHORSLQJ� D� VXVWDLQDEOH�PRGHO�� &1V� FDQ�PRWLYDWH� YLOODJHUV� WR�

KDYH� DQ� RZQHUVKLS� RI� WKH� QHWZRUN�� WKXV� HQDEOLQJ�PDLQWHQDQFH�

RI� WKH�QHWZRUN�DW� WKH�YLOODJH� OHYHO��$OVR�� WKH�FRPPXQLW\�DFWV� LQ�

FRDOLWLRQ�WR�GHFLGH�ZKDW�DUH�WKH�VHUYLFHV�WKDW�D�SDUWLFXODU�YLOODJH�

QHHGV�DQG�VKRXOG�EH�SULRULWLVHG��GHSHQGLQJ�RQ�WKHLU�ORFDO�QHHGV��

)RU�H[DPSOH��D�YLOODJH�ZKHUH�LQKDELWDQWV�ZDON�VHYHUDO�NP�WR�DYDLO�

EDQNLQJ�VHUYLFHV��ZRXOG�QHHG�H�EDQNLQJ�VHUYLFHV�DV�D�SULRULW\��,Q�

DQRWKHU�FDVH��D�YLOODJH�ZLWK�KLJK�PDOQXWULWLRQ�GHDWKV�QHHG�SULPDU\�

KHDOWK�FDUH�IDFLOLWLHV�DV�D�SULRULW\��

8.4 Existing Economic Models

&XVWRPHU� EDVH� DQG� 5HWXUQ�RQ�,QYHVWPHQW� DUH� WKH� WZR� GULYLQJ�

IDFWRUV�OHDGLQJ�WR�VXFFHVV�RI�WUDGLWLRQDO�EXVLQHVV�PRGHOV�RI�,QWHUQHW�
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FRQQHFWLYLW\�� ,W� LV� REYLRXV� EXW� QDWXUDO� WKDW� WKHVH� WZR� IDFWRUV� DUH�

DYDLODEOH�LQ�XUEDQ�DUHDV�DQG�QRW�LQ�WKH�UXUDO�DUHDV��+HQFH��WR�PRWLYDWH�

RSHUDWRUV� WR� UHDFK� UXUDO� DUHDV�� WKHUH� KDV� WR�EH� LQQRYDWLRQ�ERWK� LQ�

WHFKQRORJ\� DV� ZHOO� DV� EXVLQHVV� VWUDWHJ\�� +RZHYHU�� LW� VKRXOG� EH�

QRWHG�WKDW�D�VLQJOH�EXVLQHVV�VWUDWHJ\�ZLOO�QRW�EH�VXLWDEOH�IRU�DOO�UXUDO�

VFHQDULRV��:H� VKRXOG� WDNH� LQWR�DFFRXQW� WKH� VHQWLPHQWV�DQG�QHHGV�

RI�WKH�SHRSOH�LQ�WKHVH�DUHDV�ZKLOH�GHYHORSLQJ�D�EXVLQHVV�PRGHO��)RU�

LQVWDQFH��LQ�FHUWDLQ�ORFDWLRQV�WKHUH�FRXOG�EH�D�UHVLVWDQFH�WR�DGRSWLRQ�

RI�,QWHUQHW�GXH�WR�KDUPIXO�HIIHFWV�RI�UDGLDWLRQ��ZKLOH�LQ�RWKHU�ORFDWLRQV��

ODFN�RI�GLJLWDO�DZDUHQHVV�LV�WKH�UHDVRQ�IRU�QR�GHPDQG�IRU�,QWHUQHW��

3URYLGLQJ�FRQQHFWLYLW\�WR�UHPRWH�UXUDO�DUHDV�LQ�WKH�ODVW�GHFDGH�KDV�

EHHQ�DQ�LPSRUWDQW�WRSLF�RI�UHVHDUFK��0DQ\�EXVLQHVV�PRGHOV�KDYH�

EHHQ�SURSRVHG�LQ�,QGLD��RIIHULQJ�XQLTXH�DSSURDFKHV�WR�RYHUFRPH�

WKH�FKDOOHQJHV�LQ�FRQQHFWLQJ�UXUDO�DUHDV��6RPH�RI�WKH�PRGHOV�ZLOO�

EH�GLVFXVVHG�KHUH�DORQJ�ZLWK�WKHLU�PHULWV�DQG�GHPHULWV��

ITC eChoupal288

/DXQFKHG� LQ� WKH� \HDU� ������ WKLV� LV� RQH� RI� WKH� ROGHVW� DQG�

ODUJHVW�LQLWLDWLYH�WR�EULQJ�DERXW�,QWHUQHW�EDVHG�LQWHUYHQWLRQV�

LQ� UXUDO� ,QGLD�� 7KLV� LQLWLDWLYH� LV� XQLTXH� DQG� LQQRYDWLYH�� DV� LW�

FRQWULEXWHG�VXEVWDQWLDOO\�WR�WKH�UXUDO�HFRQRP\�E\�FR�FUHDWLQJ�

UXUDO�PDUNHWV�ZLWK�WKH�KHOS�RI�ORFDO�FRPPXQLWLHV��'XH�WR�IDUPV�

EHLQJ� IUDJPHQWHG�� IDUPHUV� WRRN� UHVRUW� WR� WKH� ¬PLGGOH�PDQ�

IRU�VHOOLQJ�DQG�EX\LQJ�IDUP�SURGXFH��,7&V�H&KRXSDO�,QWHUQHW�

LQWHUYHQWLRQ�KHOSHG�LQ�RYHUFRPLQJ�WKLV�FKDOOHQJH�E\�VHWWLQJ�XS�

�����NLRVNV�LQ��������YLOODJHV�DQG�UHDFKLQJ�RXW�WR���������

IDUPHUV��)DUPHUV�FRXOG�HQKDQFH�WKHLU�IDUP�SURGXFWLYLW\�DQG�

KHQFH�FRXOG�JHW�KLJKHU� IDUP�JDWH�SULFHV� IRU� WKHLU�SURGXFH��

&RQQHFWLYLW\� ZDV� SURYLGHG� WR� WKH� IDUPHUV� WKURXJK� SKRQH�

OLQHV�RU�9HU\�6PDOO�$SHUWXUH�7HUPLQDO��96$7���7KLV�LQLWLDWLYH�

WKRXJK�KHOSIXO�IRU�WKH�IDUPHUV��FRXOG�QRW�VXVWDLQ�LWVHOI�IRU�D�

ORQJ�GXUDWLRQ�GXH�WR�SROLF\�LVVXHV��H[SRUW�EDQV��VXEVLGLHV�DQG�

VORZ�DPHQGPHQW�WR�$JULFXOWXUDO�3URGXFH�0DUNHW�&RPPLWWHH�

�$30&�� $FW�� 7KLV� EHLQJ� DQ� ,QWHUQHW� LQWHUYHQWLRQ� IRU� UXUDO�

IDUPHUV��WKH�EDQGZLGWK�UHTXLUHPHQW�ZDV�RQO\�PHDQW�WR�FDWHU�

D� VLQJOH� VHUYLFH�� $QRWKHU� UHDVRQ� ZK\� WKH� SURMHFW� VWRSSHG�

����Bowonder, Gupta, Singh ([s.d.]).

�� &RPPXQLW\�OHG�1HWZRUNV�IRU�6XVWDLQDEOH�5XUDO�%URDGEDQG�LQ�,QGLD��WKH�&DVH�RI�*UDP�0DUJ
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VFDOLQJ� LWVHOI�ZDV�GXH�WR� LWV� LQDELOLW\� WR�HIIHFWLYHO\�FRPELQH�

RWKHU� VHUYLFHV� DORQJ� ZLWK� IDUP� DSSOLFDWLRQV� WR� VHUYH� WKH�

FRPPXQLWLHV�EDVHG�RQ�WKHLU�QHHGV�

Air Jaldi289

$LU� -DOGL� LV� DQ� ,QWHUQHW� 6HUYLFH� 3URYLGHU� �,63�� SURYLGLQJ�

EURDGEDQG�WR�HQWHUSULVHV�DQG�LQGLYLGXDOV�LQ�,QGLD��$LU�-DOGL�

XVHV� IL[HG� ZLUHOHVV� DFFHVV� LQ� WKH� OLFHQVH� H[HPSW� EDQG�

����*+]��DQG�KDV�EXLOW����QHWZRUNV�LQ���GLIIHUHQW�VWDWHV�RI�

,QGLD��$LU�-DOGLV�EXVLQHVV�PRGHO�UHYROYHV�DURXQG�HPSOR\LQJ�

ORZ� FRVW� WHFKQRORJ\� DQG� LQYROYLQJ� ORFDO� \RXWK� IRU� WKH�

RSHUDWLRQ� DQG� PDQDJHPHQW� RI� WKH� QHWZRUN�� 3DUWQHUVKLSV�

ZLWK�JRYHUQPHQW�RUJDQLVDWLRQV��)RUG�)RXQGDWLRQ��)DFHERRN�

DQG�0LFURVRIW�KDYH�SOD\HG�D�PDMRU�UROH�LQ�$LU�-DOGLV�VXFFHVV��

$V�WKH�QHWZRUNV�VHW�XS�E\�$LU�-DOGL�DUH�GHSHQGHQW�RQ�H[LVWLQJ�

LQIUDVWUXFWXUH��WKHLU�RXWUHDFK�LV� OLPLWHG�WR�RQO\�WKRVH�DUHDV�

ZKHUH� LQIUDVWUXFWXUH� LV�DYDLODEOH��7KRXJK� LW� LV� D� VXFFHVVIXO�

LQLWLDWLYH�� DGKHUHQFH� WR� ORFDO� QHHGV� DQG� GHSHQGHQF\� RQ�

H[WHUQDO�IXQGLQJ�FDQ�DFW�DV�D�ERWWOHQHFN�LQ�LWV�VFDODELOLW\��

Wireless for Community Network (W4C)290

:LUHOHVV� IRU� FRPPXQLW\� QHWZRUN� �:�&�� LV� DQ� LQLWLDWLYH� RI�

'LJLWDO�(PSRZHUPHQW�)RXQGDWLRQ��'()��DQG�,QWHUQHW�6RFLHW\�

�,62&���:�&�ZDV�ODXQFKHG�LQ������ZLWK�WKH�DLP�WR�FRQQHFW�

UXUDO�DUHDV�ZKHUH�FRPPXQLWLHV�DUH�ZHOO�HVWDEOLVKHG�VXFK�DV�

WULEDO� DUHDV�� ,Q� RUGHU� WR� FRQQHFW� WKHVH� FRPPXQLWLHV��:�&�

HPSOR\V� ORZ� FRVW�:L�)L� HTXLSPHQW� LQ� WKH� OLFHQVH� H[HPSW�

EDQG������DQG�����*+]��WR�VHW�XS�WKHLU�QHWZRUN��7KLV�LQLWLDWLYH�

XVHV� D� ERWWRP�XS� DSSURDFK� ZKHUHLQ� FRPPXQLW\� LV� DQ�

LPSRUWDQW�VWDNHKROGHU�LQ�WKH�RSHUDWLRQ�DQG�PDQDJHPHQW�RI�

WKH�QHWZRUN��:�&�KDV�VHW�XS�QHWZRUNV�LQ�WULEDO�FRPPXQLWLHV�

VXFK�DV�%DUDQ�DQG�7LORQLD�LQ�5DMDVWKDQ��*XQD�DQG�6KLYSXUL�LQ�

0DGK\D�3UDGHVK�DQG�$JDUL\DV�LQ�5DQQ�RI�.XWFK��*XMDUDW��

7KURXJK�WKHLU�FRQWULEXWLRQV��WKH�DERYH�PHQWLRQHG�LQLWLDWLYHV�KDYH�

SDYHG�WKH�ZD\�IRU�QHZ�LQQRYDWLRQV�WR�FRPH�DERXW��$OWKRXJK�WKHVH�

����See https://airjaldi.com/

����See http://wforc.in/
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LQLWLDWLYHV� KDYH� VXFFHHGHG� DW� D� VPDOO� VFDOH�� E\� VHUYLQJ� VSHFLILF�

FRPPXQLWLHV��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH\�IDFH�FKDOOHQJHV�GXULQJ�

WKHLU�VFDOLQJ�XS�SKDVH��GXH�WR�XQDYDLODELOLW\�RI�IXQGV��SDUWQHUVKLSV�

DQG�UHJXODWRU\�UHVWULFWLRQV��7KXV��LW�FDQ�EH�DUJXHG�WKDW�WKHUH�LV�D�

QHHG�IRU�LQQRYDWLYH�HFRQRPLF�PRGHOV��IRU�ODUJH�VFDOH�SHQHWUDWLRQ�

RI�,QWHUQHW�LQ�,QGLD��

8.5 Public-Private-Panchayat Partnership (4-P) Model 

7KH� 3XEOLF�3ULYDWH�3DQFKD\DW� 3DUWQHUVKLS� ���3�� PRGHO� KDV� EHHQ�

GHYHORSHG�E\�*UDP�0DUJ��EDVHG�RQ�XVHU�IHHGEDFN�IURP�ILHOG�WULDOV�DQG�

LPSDFW�DVVHVVPHQW�VWXG\��7R�WDNH�EURDGEDQG�FRQQHFWLYLW\�WR�WKH�UXUDO�

DUHDV�RI�,QGLD��SDUWQHUVKLSV�KDYH�DOZD\V�EHHQ�WKH�SUHVFULEHG�PHWKRG��

7KH�PRVW�UHOHYDQW�RI�WKHVH�SDUWQHUVKLSV�KDYH�EHHQ�WKH�3XEOLF�3ULYDWH�

SDUWQHUVKLSV����3�PRGHO���+RZHYHU��WKHVH�SDUWQHUVKLSV�DUH�IUHTXHQWO\�

XQDEOH�WR�VXVWDLQ�WKHPVHOYHV��GXH�WR�WKHLU�GHPHULWV��VXFK�DV�SODQQLQJ�

DQG�PDLQWHQDQFH�GHOD\V�� LQDGHTXDWH�PRQLWRULQJ�� IXQGLQJ�JDSV�DQG�

LPSURSHU�ULVN�PDQDJHPHQW��7KH�PHULWV�DQG�GHPHULWV�RI�3XEOLF�3ULYDWH�

SDUWQHUVKLSV�DUH�GHVFULEHG�LQ�)LJ����$Q�H[DPSOH�RI�WKH�LQHIILFLHQF\�RI�

WKH� ��3�PRGHO� LV� RIIHUHG�E\�%KDUDW1HW� WR� FRQQHFW� ��������*UDP�

3DQFKD\DWV� LQ� ,QGLD�� $OWKRXJK� WKLV� LQLWLDWLYH� VWDUWHG� LQ� ����� LV� VWLOO�

ODJJLQJ�EHKLQG�LQ�DFKLHYLQJ�LWV�SURMHFWHG�JRDOV��)XUWKHUPRUH��WKH�*3V�

WKDW�DUH�DOUHDG\�ªFRQQHFWHG«�DUH�XQDEOH� WR�DFFHVV� WKH�EURDGEDQG��

XQYLDEOH�EXVLQHVV�PRGHO�EHLQJ�RQH�RI�WKH�LPSRUWDQW�UHDVRQV�

Partnership

Private

�� ,QIUDVWUXFWXUH

�� 'HGLFDWHG�3HUVRQQHO

�� 3ROLFLHV

�� 3ODQQLQJ�'HOD\V

�� ,QDGHTXDWH�0RQLWRULQJ

�� 1R�DOWHUQDWH�3ODQV

�� 5LVN�VROHO\�0DQDJHG�E\�
3ULYDWH�6HFWRU

�� )XQGLQJ�*DSV

�� (I´FLHQW�0DQDJHPHQW

�� 7HFKQRORJ\

�� )LQDQFH�0DQDJHPHQW

Public

Figure 1. Public Private Partnership

�� &RPPXQLW\�OHG�1HWZRUNV�IRU�6XVWDLQDEOH�5XUDO�%URDGEDQG�LQ�,QGLD��WKH�&DVH�RI�*UDP�0DUJ
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$�FODVVLF� IHDWXUH� WKDW� LV� FRPPRQO\� IRXQG� LQ�SDUWQHUVKLS�PRGHOV�

VWXGLHG� VR� IDU� LV� WKH� DGRSWLRQ� RI� D� WRS�GRZQ� DSSURDFK�� ,Q� WKLV�

DSSURDFK��WKH�LQYROYHPHQW�RI�ORFDO�SHRSOH�IRU�ZKRP�WKH�QHWZRUN�

LV� EHLQJ� VHW� XS� DQG�KH� FRQVLGHUDWLRQ�RI� WKH� ORFDO� QHHGV� DUH� QRW�

WDNHQ�LQWR�DFFRXQW��)RU�H[DPSOH��LQ�UXUDO�DUHDV�ZKLFK�VXIIHU�IURP�

PDWHUQDO��FKLOG�DQG�LQIDQW�GHDWKV��WKH�FRQQHFWLYLW\�VHUYLFHV�VKRXOG�

EH�RULHQWHG�WRZDUGV�EHWWHU�KHDOWKFDUH�IDFLOLWLHV��

,Q�RUGHU� WR�EXLOG� D� QHWZRUN� WKDW� FDQ� FDWHU� WR� ORFDO� DQG� UHJLRQDO�

QHHGV��ZH�IROORZ�D�ERWWRP�XS�DSSURDFK�DQG�SURSRVH�D�VXVWDLQDEOH�

HFRQRPLF�PRGHO�EDVHG�RQ�&1V��8QOLNH��VRPH�RI�WKH�H[LVWLQJ�&1V�LQ�

,QGLD��ZKLFK�DUH�EDVHG�RQ�HVWDEOLVKHG�FRPPXQLWLHV�VXFK�DV�WULEHV��

RU�FRPPXQLWLHV�RI�LQGLYLGXDOV�VKDULQJ�VSHFLILF�RFFXSDWLRQ��RU�FDVWH�

etc��� WKH�W\SH�RI�&1�DQDO\VHG�KHUH� LV�GLIIHUHQW�DV� LW�UHOLHV�RQ�DQG�

IRUPV�FRPPXQLWLHV�EDVHG�RQ�XVDJH�DQG�DGRSWLRQ�RI�,QWHUQHW��WKXV�

EULGJLQJ�H[LVWLQJ�JDSV��E\�GHIDXOW��7KLV�SURSRVHG�PRGHO�LV�EDVHG�

RQ� D�3XEOLF�3ULYDWH�3DQFKD\DW�3DUWQHUVKLS� ���3�� DV� LOOXVWUDWHG� LQ�

)LJ�����1RWDEO\��LQ�WKLV�PRGHO��

�� 7KH�3DQFKD\DW�KROGV�WKH�UHVSRQVLELOLW\�RI�PDLQWDLQLQJ�WKH�QHWZRUN�

DW� WKH� YLOODJH� OHYHO� E\� DSSRLQWLQJ� 9LOODJH� /HYHO� (QWUHSUHQHXUV�

�9/(V���7KH�3DQFKD\DW�DOVR�SOD\V�D�PDMRU�UROH�LQ�GH´QLQJ�SULRULWLHV�

IRU�WKH�ORFDO�GLJLWDO�QHHGV�RI�WKH�YLOODJHUV�

�� 7KH�3ULYDWH�SDUWQHUVKLS�SOD\V�D�YLWDO�UROH�UHJDUGLQJ�WHFKQRORJ\�

LQQRYDWLRQ�DQG�VHWWLQJ�XS�RI�WKH�QHWZRUN�

�� 7KH�3XEOLF�SDUWQHUVKLS�LV�LPSRUWDQW�IRU�WKH�YLDELOLW\�JDS�IXQGLQJ�
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Figure 2. 4-P Model
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8.5.1 Conceptualising Viability of 4-P Model

$QDO\VLQJ� FRVW� G\QDPLFV� LV� YHU\� LPSRUWDQW� IRU� FRQFHSWXDOLVLQJ�

WKH� YLDELOLW\� RI� WKH� ��3� PRGHO�� 7ZR� LPSRUWDQW� FRVW� LQGLFDWRUV�

WKDW�DUH�WDNHQ�LQWR�DFFRXQW�IRU�GHSOR\LQJ�D�QHWZRUN�DUH�&DSLWDO�

([SHQGLWXUH� �&$3(;�� DQG� 2SHUDWLRQDO� ([SHQGLWXUH� �23(;��� ,Q�

RUGHU�WR�EULQJ�GRZQ�WKH�WRWDO�FRVW�RI�WKH�QHWZRUN��LQQRYDWLRQ�LQ�

WHFKQRORJ\� SOD\V� DQ� LPSRUWDQW� UROH�� 0RUHRYHU�� GHSHQGHQF\� RQ�

VLQJOH�WHFKQRORJ\�IRU�QHWZRUN�JURZWK�DQG�H[SDQVLRQ�PD\�QRW�EH�

IHDVLEOH� LQ�WKH�UXUDO�VHWWLQJV�RI� ,QGLD��+HQFH�� LW� LV�SURSRVHG�WKDW�

H[LVWLQJ�WHFKQRORJLHV�DQG�LQQRYDWLRQ�EH�RSWLPDOO\�PL[HG�WR�IRUP�

D� WUXH�JDPH�FKDQJHU� IRU� WKH� ,QGLDQ� UXUDO� FRQQHFWLYLW\� VFHQDULR��

7KLV�ZLOO�HQDEOH�ODUJH�RXWUHDFK�DQG�ZLOO�SURYH�WR�EH�D�YHU\�FRVW�

HIIHFWLYH�VROXWLRQ�ZKHQ�VFDOHG�XS��

,QVLJKWV� IURP�*UDP�0DUJ�WHVW�EHGV�VXJJHVWV� WKDW� LW� LV� LPSRUWDQW�

WR�H[SORLW�WKH�EHQHILWV�RI�YDULRXV�WHFKQRORJLHV�WR�EULQJ�GRZQ�WKH�

RYHUDOO�FRVW��)RU�LQVWDQFH��LQ�ORFDWLRQV�ZKHUH�WRZHU�LQIUDVWUXFWXUH�

LV� DOUHDG\� DYDLODEOH�� :L�)L� ����� *+]�� LV� D� PRUH� VXLWDEOH� RSWLRQ��

:KHUHDV��LQ�ORFDWLRQV�GHYRLG�RI�DQ\�LQIUDVWUXFWXUH��79:6�LV�PXFK�

PRUH�IHDVLEOH�GXH�WR�LWV�GHSHQGHQF\�RQ�ORZ�KHLJKWHG�WRZHUV��OHVV�

SRZHU� FRQVXPSWLRQ�PDNLQJ� LW� D� FRVW�HIIHFWLYH� VROXWLRQ� IRU� UXUDO�

EURDGEDQG�

5HYHQXH� JHQHUDWLRQ� DQG� UHYHQXH� VKDULQJ� LV� DOVR� DQ� LPSRUWDQW�

DVSHFW�WKDW�FRQWULEXWHV�WR�VXVWDLQDELOLW\�RI�WKH���3�PRGHO�ZKHUH�

D� ODUJH� SDUW� RI� WKH� UHYHQXH� JRHV� WR� WKH� 9/(�� ZKLFK� LQ� WXUQ�

PRWLYDWHV� WKHP�IRU�H[WHQGLQJ�WKH�QHWZRUN� LQVLGH� WKH�YLOODJH�� ,Q�

WKH� SURSRVHG� ��3� PRGHO�� WKLV� DVSHFW� LV� EURXJKW� DERXW� E\� WKH�

LQYROYHPHQW�RI�ORFDO�\RXWK�LQ�WKH�YLOODJH�NQRZQ�DV�9LOODJH�/HYHO�

(QWUHSUHQHXU� �9/(���9/(V� LQYHVW� DQG�PDLQWDLQV� WKH� QHWZRUN� DV�

ZHOO�DV�JHQHUDWHV�UHYHQXH�E\�VHOOLQJ�EDQGZLGWK�WR�WKH�YLOODJHUV��

9/(V�DUH�DOVR�LQVWUXPHQWDO�LQ�WDNLQJ�WKH�H*RYHUQDQFH�VHUYLFHV�WR�

WKH�HQG�XVHUV�DQG�LQ�WXUQ�JHQHUDWHV�HPSOR\DELOLW\�IRU�WKHPVHOYHV��

WKXV�PDNLQJ�WKH�PRGHO�VXVWDLQDEOH��7KH�UHYHQXH�JHQHUDWHG�LV�DOVR�

VKDUHG�EHWZHHQ�WKH�SDUWQHUV�GHSHQGLQJ�XSRQ�WKHLU�FRQWULEXWLRQ�

LQ�WKH�SDUWQHUVKLS��

�� &RPPXQLW\�OHG�1HWZRUNV�IRU�6XVWDLQDEOH�5XUDO�%URDGEDQG�LQ�,QGLD��WKH�&DVH�RI�*UDP�0DUJ
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7KH�DXWKRUV�RI�WKLV�SDSHU�EHOLHYH�WKDW�DOO� WKH�DVSHFWV�PHQWLRQHG�

DERYH��LI�FDUHIXOO\�WDNHQ�LQWR�DFFRXQW��FDQ�OHDG�WR�D�SRVLWLYH�5HWXUQ�

RQ�,QYHVWPHQW��52,��RU�FRVW�EHQHILW�IRU�WKH�LQYHVWRU��7KLV�VXJJHVWV�

WKDW� WKH�PRGHO�ZLOO� SHUIRUP�ZHOO� RQ� ILHOG� DQG� LV� DOVR� D� OXFUDWLYH�

YDOXH�IRU�WKH�LQYHVWPHQW�PDGH��

8.6 Policy Recommendations 

:H�VXJJHVW�WKH�IROORZLQJ�SROLF\�UHFRPPHQGDWLRQV�WR�DPHOLRUDWH�

WKH�UXUDO�FRQQHFWLYLW\�VFHQDULR�LQ�,QGLD�

�� &1V� DUH� DOORZHG� WR� RSHUDWH� LQ� ,QGLD� EXW� WKHUH� DUH� QR� VSHFL´F�

SROLFLHV� WKDW� VXSSRUW� WKHVH� QHWZRUNV�� :H� VXJJHVW� WKDW� &1V�

VKRXOG�EH�SURPRWHG�DQG�HQFRXUDJHG�E\�WKH�JRYHUQPHQW�

�� 'LIIHUHQW�PDUNHWLQJ�VWUDWHJLHV�FDQ�EH�DGRSWHG�E\�ORFDO�,63V�VXFK�

DV� DGYHUWLVLQJ�� EUDQGLQJ� RI� SURGXFWV�� VXEVLGLHV�� GLVFRXQWV� etc��

7KLV�ZRXOG�HQDEOH�LQQRYDWLRQ�DQG�FRPSHWLWLRQ�OHDGLQJ�WR�EHWWHU�

TXDOLW\�RI�VHUYLFHV�LQ�UXUDO�DUHDV��6XFK�SURYLVLRQV�VKRXOG�EH�WDNHQ�

LQWR�DFFRXQW�ZKLOH�GHVLJQLQJ�WKH�SROLFLHV�IRU�&1V�

�� &1V�VKRXOG�DOZD\V�EH�GHFHQWUDOLVHG�DV� WKH\�ZLOO�HQDEOH� ORFDOO\�

FUHDWHG� DQG� ORFDOO\� UHOHYDQW� FRQWHQW� WR� EH� FLUFXODWHG� LQ� WKH�

YLOODJHV�IRU�EHWWHU�DFFHSWDQFH�RI�,QWHUQHW�

�� 7R�VFDOH�WKH�&1V��IXQGLQJ�VKRXOG�FRPH�WKURXJK�IXQGLQJ�DJHQFLHV�

OLNH�8QLYHUVDO�6HUYLFH�2EOLJDWLRQ�)XQGV�

�� $V� VXJJHVWHG� DERYH�� XVDJH� RI� 79:6� LV� FUXFLDO� LQ�PDNLQJ� WKH�

QHWZRUN� FRVW�HIIHFWLYH� LQ� FRPSDULVRQ� WR� RWKHU� WHFKQRORJLHV��

+RZHYHU��WKHUH�DUH�QR�UHJXODWLRQV�LQ�,QGLD�IRU�WKH�XVDJH�RI�79:6�

IRU�UXUDO�EURDGEDQG��:H�VXJJHVW�WKDW�79:6�VSHFWUXP�VKRXOG�EH�

OLJKWO\�OLFHQVHG�LQ�VHPL�UXUDO�DUHDV��,Q�UHPRWH�DUHDV�ZKHUH�WKHUH�LV�

QR�SHQHWUDWLRQ�RI�,63V��WKLV�EDQG�VKRXOG�EH�OLFHQVH�H[HPSW�

8.7 Conclusions and Future Work

,Q� WKLV� SDSHU��ZH� DGGUHVV� WZR�TXHVWLRQV� WKDW� DUH� YHU\�SHUWLQHQW�

WR�WKH� ORQJHYLW\�RI�EURDGEDQG� LQ�UXUDO�DUHDV�RI� ,QGLD��7KH�ILUVW� LV�

UHODWHG�WR�ZK\�VXVWDLQDELOLW\�RI�UXUDO�EURDGEDQG�LQ�,QGLD�LV�QHFHVVDU\�

DQG� WKH� VHFRQG� LV� KRZ� UXUDO� EURDGEDQG� FDQ�SHUSHWXDWH� LWVHOI� LQ�

WKHVH� DUHDV� ZKHUH� WKH� GHPDQG�VXSSO\� G\QDPLFV� LV� VR� XQHYHQ��
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+HQFH��ZH�SURSRVH�D�VXVWDLQDEOH�HFRQRPLF�PRGHO�WHUPHG�DV���3�

PRGHO��GHYHORSHG�E\�*UDP�0DUJ�DQG�EDVHG�RQ�WKH�XWLOLVDWLRQ�RI�

&1V�DV�D�VROXWLRQ��7KH���3�PRGHO�VXJJHVWV�SDUWQHUVKLS�EHWZHHQ�

3XEOLF�� 3ULYDWH� DQG� 3DQFKD\DW�� 7KH� PRGHO� LV� EDVHG� RQ� LQVLJKWV�

DQG�ILQGLQJV�IURP�*UDP�0DUJ�WHVW�EHGV�DQG�DGRSWV�D�ERWWRP�XS�

DSSURDFK��%HIRUH�HODERUDWLQJ�WKH���3�PRGHO��H[LVWLQJ�SDUWQHUVKLS�

PRGHOV�KDYH�EHHQ�UHYLHZHG�DQG�YDULRXV�DSSURDFKHV�WR�RYHUFRPH�

WKH� FKDOOHQJHV� LQ� VHUYLQJ� UXUDO� ,QGLD� KDYH� EHHQ� VWXGLHG�� ,Q� WKH�

��3�PRGHO�� WKH� 3DQFKD\DW� LV� DW� WKH� FUX[� RI� WKH�PRGHO�� HQDEOLQJ�

ORFDO� SDUWLFLSDWLRQ� DQG� UHJLRQDO� QHHGV� EHLQJ� PHW�� 9LOODJH� \RXWK�

DUH�DSSRLQWHG�DV�9LOODJH�/HYHO�(QWUHSUHQHXUV��9/(V��ZKR�LQYHVW��

PDLQWDLQ� DQG� RSHUDWH� WKH� QHWZRUN� LQ� WKH� YLOODJH�� 7KH\� DUH� DOVR�

UHVSRQVLEOH�IRU�H[SDQGLQJ�WKH�QHWZRUN�LQ�WKH�YLOODJH��,PSRUWDQWO\��

FRVW�LV�DQ�VLJQLILFDQW�DVSHFW�RI�WKLV�PRGHO��,Q�RUGHU�WR�FDWHU�WR�UXUDO�

QHHGV�� WKH�PRGHO� KDV� WR� EH�EDVHG�RQ� FRVW�HIIHFWLYH� WHFKQRORJ\�

VROXWLRQV�WKDW�FDQ�EULQJ�GRZQ�WKH�FRVW�RI�VHWWLQJ�XS�WKH�QHWZRUN�

VXEVWDQWLDOO\�� +HQFH�� LW� LV� SURSRVHG� WKDW� DQ� RSWLPDO� PL[� RI�

WHFKQRORJLHV� DORQJ� ZLWK� LQQRYDWLRQ� FDQ� EH� XWLOLVHG� DV� D� JDPH�

FKDQJHU�IRU�UXUDO�FRQQHFWLYLW\�VFHQDULR�LQ�,QGLD��7KURXJK�UHYHQXH�

JHQHUDWLRQ�DQG�VKDULQJ��WKH�PRGHO�ZRXOG�EH�DEOH�WR�VXVWDLQ�LWVHOI�

LQ� WKH� UXUDO� DUHDV�� 7KLV� SDSHU� DOVR�GLVFXVVHV� WKH� QHHG� IRU� SROLF\�

IRUPXODWLRQ� IRU� GHYHORSLQJ� &1V� LQ� ,QGLD�� 7KLV� ERG\� RI� SROLF\� LV�

FXUUHQWO\�QRW�SUHVHQW�LQ�,QGLD��DOWKRXJK�&1V�DQG�WKHLU�GHYHORSPHQW�

LQ� ,QGLD�ZRXOG� EH� FUXFLDO� IRU� UXUDO� FRQQHFWLYLW\� WR� UHDFK� UHPRWH�

UXUDO�DUHDV��

&XUUHQWO\��WKH���3�PRGHO� LV�DW� LWV�YDOLGDWLRQ�SKDVH�RQ�WKH�ILHOG� LQ�

*UDP�0DUJV����YLOODJHV�OLYH�WHVW�EHG�DW�3DOJKDU��0DKDUDVKWUD��$V�

SDUW�RI�WKH�YDOLGDWLRQ��ZH�H[SHFW�WR�SHUIRUP�H[WHQVLYH�FRVW�EHQHILW�

DQDO\VLV� WR� TXDQWLI\� VXVWDLQDELOLW\� RI� ,QWHUQHW�� FRVW� HIIHFWLYHQHVV�

RI� WHFKQRORJLHV�� UHYHQXH� JHQHUDWLRQ� E\� 9/(V� DQG� FDOFXODWLRQ�

RI� 5HWXUQ�RQ�,QYHVWPHQW�� 7KH� VXFFHVV� RI� WKH� PRGHO� ZLOO� EH�

PHDVXUHG� WKURXJK� D� VHW� RI� VXFFHVV� LQGLFDWRUV�� %RWK� TXDOLWDWLYH�

DQG�TXDQWLWDWLYH�GDWD�ZRXOG�EH�FROOHFWHG�IURP�WKH�QHWZRUN�VHW�XS�

DW� WKH� OLYH� WHVW�EHG��7KH�GDWD�ZLOO�EH� UHODWHG� WR�GHPDQG��TXDOLW\�

DQG�DIIRUGDELOLW\�E\�ZKLFK�WKH�VXVWDLQDEOH�HFRQRPLF�PRGHO�FDQ�EH�

WHVWHG�IRU�LWV�YLDELOLW\��

�� &RPPXQLW\�OHG�1HWZRUNV�IRU�6XVWDLQDEOH�5XUDO�%URDGEDQG�LQ�,QGLD��WKH�&DVH�RI�*UDP�0DUJ
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