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ABSTRACT:  
This review paper highlights the broad perspective of solar energy on 
Pakistani society, detailing its applicability in economic, geographic, 
sociological, political environment solidarity, and urban planning. 
With the world energy map changing to renewables, solar power 
offers a beacon of light for Pakistan, which is suffering from a severe 
fuel import-based energy crisis. The paper outlines the promise of 
solar energy to improve rural livelihoods, help alleviate energy poverty 
and encourage sustainable agricultural techniques. This paper 
examines how government policies can support foreign direct 
investment in the deployment of solar technologies and identifies 
barriers to implementation, such as financial constraints and 
technology awareness. With this, environmental benefits that it 
yields, such as attenuation of carbon emissions and ecological 
footprints, are laid strong while solar energy is made a part of urban 
planning initiatives besides smart city projects. The paper also 
highlights the importance of effective governance, financial 
assistance, and a creative policy framework to tap Pakistan's 
renewable potential efficiently. This paper is a call for necessary 
integrative thinking in long-term solar energy adoption that validates 
local agendas and achieves global development goals advocated on 
authoritative levels. 
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7|®ª~i¯g®s~| 
Mk|kµ^fzk k|kªq· s« §z^·s|q ^| s|gªk^«s|qz· s{§~ª®^|® ª~zk s| ®rk qz~f^z k|kªq· ®ª^|«s®s~|Ñ s® r^« ®rk §~®k|®s^z ®~ «¯§§z· ¯§ ®~ 
®µ~ã®rsªi« ~p qz~f^z §ªs{^ª· k|kªq· «¯§§zsk« f· À¾Ã¾ Ý6^««^| k® ^zÎÏ À¾ÀÂÞÎ Prk /¯ª~§k^| Q|s~| ^s{« ®~ s|gªk^«k ªk|kµ^fzk 
k|kªq· «r^ªk ®~ ÃÃĆ f· À¾Á¾ µrszk ªki¯gs|q qªkk|r~¯«k q^« k{s««s~|« Ý"|iª~|sgk^|¯ ĉ N^fskÏ À¾ÀÀÞÎ 5z~f^z z~µãg^ªf~| 
k|kªq· «~¯ªgk« ^gg~¯|®ki p~ª ¿ÃÎÅĆ ~p §ªs{^ª· k|kªq· «¯§§zsk« s| À¾¿ÇÏ µs®r r·iª~§~µkªÏ µs|iÏ ^|i «~z^ª §~µkª r^´s|q qª~µ| 
«sq|spsg^|®z· ~´kª ®rk §^«® ikg^ik Ý5^| k® ^zÎÏ À¾ÀÁÞÎ Mk|kµ^fzk k|kªq· ^i~§®s~| ´^ªsk« pª~{ ªkqs~| ®~ ªkqs~|Ï µs®r /¯ª~§k^| 
g~¯|®ªsk« «¯gr ^« -k|{^ªy ^|i 5kª{^|· zk^is|q ®rk µ^· s| "«s^Î 7® s« «r~µs|q ª^§si qª~µ®rÏ k«§kgs^zz· s| +rs|^ ^|i 7|is^ 
Ý6^««^| k® ^zÎÏ À¾ÀÂÞÎ @~ª®r "{kªsg^ s« ^z«~ {^ys|q §ª~qªk««Ï µs®r ~§§~ª®¯|s®sk« p~ª z^ªqkã«g^zk ^|i is«®ªsf¯®ki ªk|kµ^fzk 
k|kªq· g~|psq¯ª^®s~|« Ý"º^ª§~¯ª k® ^zÎÏ À¾ÀÀÞÎ *¯® gr^zzk|qk« ªk{^s|Î 7|gz¯is|q §ª~fzk{« µs®r «g^zs|q ¯§ ps|^|gs|q {kgr^|s«{« 
^|i s{§zk{k|®^®s~| «®ª^®kqsk« Ý5^| k® ^zÎÏ À¾ÀÁÞÏ g~|®s|¯ki s|´k«®{k|® ^|i §~zsg· «¯§§~ª® ^ªk gªs®sg^z ®~ ^ggkzkª^®s|q ®rk qz~f^z 
®ª^|«s®s~| ®~ ªk|kµ^fzk k|kªq·Î 
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Figure 1 
Analysis of renewable energy utilization in final energy consumption: REM perspective for 2050 

 
 
 
 
 
 
 
 
 
 
 
 

N~¯ªgkÐ 6^««^| k® ^zÎÏ À¾ÀÂ 
 
Figure 2 
Regional distribution of added renewable energy production capacity from 2020å2050  

 
 
 
 

 
 
 
 
 

 
 
 
 
 

N~¯ªgkÐ 6^««^| k® ^zÎÏ À¾ÀÂ 
 
Figure 3 
Solar Resources in North America 
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Bfxkg®s´k« 
4 P~ k´^z¯^®k ®rk /g~|~{sg 7{§^g® 
4 P~ ̂|^z·ºk 5k~qª^§rsg J~®k|®s^z 
4 P~ k¶^{s|k N~gs~z~qsg^z /ppkg®« 
4 P~ k´^z¯^®k ®rk J~zs®sg^z 4ª^{kµ~ªy 
4 P~ s|´k«®sq^®k /|´sª~|{k|®^z *k|kps®« 
4 P~ sik|®sp· *^ªªskª« ®~ "i~§®s~| 
4 P~ §ª~{~®k "µ^ªk|k«« 

 
N~z^ª /|kªq· s| J^ys«®^|Ð " *^gyqª~¯|i 
J^ys«®^| r^« fkk| qª^§§zs|q µs®r ^| kzkg®ªsgs®· gªs«s« p~ª ikg^ik«Î Prs« s« {^s|z· i¯k ®~ ªkzs^|gk ~| p~««sz p¯kz« ^|i s|^ik©¯^®k 
k|kªq· §~zsgsk« Ý=r^®ªs k® ^zÎÏ À¾ÀÀÞÎ 6~µk´kªÏ ®rk ^i~§®s~| ~p §r~®~´~z®^sg ÝJVÞ «·«®k{« s| ª¯ª^z ^ªk^« s« «®szz z~µ Ý"r{^ª k® ^zÎÏ 
À¾ÀÀÞÎ 4^g®~ª« ^ppkg®s|q ®rk ^i~§®s~| ~p «~z^ª k|kªq· s|gz¯ik ^qkÏ ki¯g^®s~|Ï s|g~{kÏ ^´^sz^fszs®· ~p gªkis®Ï ^|i «·«®k{ §ªsgk« 
Ý"r{^ª k® ^zÎÏ À¾ÀÀÞÎ Mkgk|® §~zsgsk« ^s{ ®~ s|gªk^«k ®rk «r^ªk ~p ªk|kµ^fzk k|kªq·Ï f¯® s{§zk{k|®^®s~| s« «®szz z^gys|q Ý6^© k® 
^zÎÏ À¾ÀÀÞÎ "z«~Ï ¯|ikª ®rk g¯ªªk|® §~zsg·Ï «~z^ª §~µkª s« k¶§kg®ki ®~ g~|®ªsf¯®k zk«« ®r^| ÀĆ ®~ ®rk qªsi f· À¾Á¾ Ý6^© k® ^zÎÏ 
À¾ÀÀÞÎ 7{§~ª® ®^ªspp« ^|i ps«g^z {k^«¯ªk« r^´k fkk| sik|®spski ^« kppkg®s´k §~zsg· ®~~z« p~ª ^®®ª^g®s|q 4-7 Ýp~ªksq| isªkg® 
s|´k«®{k|®Þ s| ®rk pskzi ~p «~z^ª k|kªq· Ý"r{^ª k® ^zÎÏ À¾ÀÀÞÎ 5~~i q~´kª|^|gk ^|i ps|^|gs^z «¯§§~ª®Ï ^« µkzz ^« ik´kz~§s|q 
«¯«®^s|^fzk k|kªq· §~zsgsk« f^«ki ~| ª~f¯«® ik{^|i p~ªkg^«®« ^|i ^««k««{k|®« ~p ªk|kµ^fzk k|kªq·Ï ^ªk gªs®sg^z ®~ ªk«~z´s|q 
J^ys«®^|ó« k|kªq· gªs«s« Ý"r{^ª k® ^zÎÏ À¾ÀÀÑ =r^®ªs k® ^zÎÏ À¾ÀÀÞÎ 

 
Figure 4 
Rural areas of Pakistan with adoption of photovoltaic (PV) systems 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Ahmar et al., 2022 
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Figure 5 
Financial attractiveness of solar PV potential, excluding 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Haq et al., 2022 
 
Figure 6 
Capacity additions of solar power under different scenarios under the current policy 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Haq et al., 2022 
 
/g~|~{sg 7{§^g® 
Prk ^i~§®s~| ~p «~z^ª k|kªq· s| J^ys«®^| r^« «r~µ| «sq|« ~p kg~|~{sg qª~µ®r ^|i ª¯ª^z ik´kz~§{k|®Ñ ^z«~Ï ªkz^®ki «®¯isk« 
s|isg^®k ®r^® §r~®~´~z®^sg ÝJVÞ «·«®k{« ^ªk {~ªk g~«®ãkppkg®s´k ®r^| g~|gk|®ª^®ki «~z^ª §~µkªÏ µs®r ps¶ki g~«®« ^« rsqr ^« ÃÎÇÃ 
gk|®«ÛyWr s| «¯s®^fzk z~g^®s~|« ÝBª^|qºkf k® ^zÎÏ À¾ÀÁÞÎ Prk ^i~§®s~| ~p «~z^ª §~µkª f· s|g~{kã§ª~i¯gs|q p^ª{kª« r^« r^i ^ 
§~«s®s´k kppkg®Ï rsqrzsqr®s|q ®rk |kki p~ª «¯f«sisk« pª~{ ®rk q~´kª|{k|® ^|i gªkis® ®~ §ª~{~®k ^ggk«« Ý=r^| k® ^zÎÏ À¾ÀÂÞÎ Prk 
r·fªsi k|kªq· «·«®k{« ®r^® g~{fs|k «~z^ªÏ µs|iÏ ^|i fs~{^«« ªk«~¯ªgk« ~ppkª §ª^g®sg^z «~z¯®s~|« p~ª §~µkª qk|kª^®s~| s| ªk{~®k 
^ªk^« f· §ª~´sis|q ÀÂãr~¯ª kzkg®ªsgs®· µs®r z~µ g^ªf~| k{s««s~|« ÝMkr{^|s k® ^zÎÏ À¾ÀÁÞÎ 6~µk´kªÏ ®rk f^ªªskª« ®~ s{§zk{k|®s|q 
«~z^ª k|kªq· §ª~xkg®« s| ik´kz~§s|q g~¯|®ªsk« ^ªk ps|^|gs^z g~|is®s~|« ^« µkzz ^« §~zsg· ^|i ®kgr|~z~q· ^µ^ªk|k«« Ý?¯«®^p^ k® 
^zÎÏ À¾ÀÂÞÎ Prª~¯qr kppkg®s´k §~zsgsk« ^|i ps|^|gs^z «®^fszs®·Ï ^iiªk««s|q ®rk«k gr^zzk|qk« µs®r s|«®s®¯®s~|^z «¯§§~ª® g^| s|gªk^«k 
«~z^ª k|kªq· ^i~§®s~|Î "|i g~|®ªsf¯®k ®~ «¯«®^s|^fzk kg~|~{sg ik´kz~§{k|® s| J^ys«®^|Î 
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Figure 7 
DNI map of Pakistan with suitable locations (Multan, Bahawalpur, Rahim Yar Khan, Hyderabad, Quetta, and Toba) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Orangzeb et al., 2023 
 
Figure 8 
Remote areas chosen by Rehmani et al., 2023 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 
 

5k~qª^§rsg +~|«sikª^®s~|« 
Prk is´kª«k qk~qª^§r· ^|i z^|i«g^§k« ~p J^ys«®^| r^´k «sq|spsg^|® ^|i ¯|«kk| §~®k|®s^z p~ª ªk|kµ^fzk k|kªq·Ï k«§kgs^zz· «~z^ª 
k|kªq· ^|i µs|i k|kªq·Î *~®r Ns|ir ^|i *^z¯grs«®^| ªkqs~|« ^ªk g~{{kªgs^zz· §ª~{s«s|q p~ª µs|i k|kªq· s|«®^zz^®s~|« ÝP¯ªs k® 
^zÎÏ À¾ÀÀÞÎ Prk k|kªq· §ª~i¯gki f· «~z^ª JV« r^« fkk| sik|®spski ^« ®rk {~«® «¯s®^fzk ªk|kµ^fzk k|kªq· «~¯ªgk p~ª ª¯ª^z ^ªk^« 
~p J^ys«®^| i¯k ®~ ´^ªs~¯« p^g®~ª« «¯gr ^« g~«®Ï ^qkÏ ^|i {^s|®k|^|gk Ý6^fsf k® ^zÎÏ À¾ÀÂÑ *^®~~z k® ^zÎÏ À¾ÀÀÞÎ J^ys«®^|ó« 
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qk~qª^§r· ^z«~ §ª~´sik« fk®®kª ~§§~ª®¯|s®sk« ®~ ik§z~· «~z^ª ^|i µs|i k|kªq· s| isppkªk|® z~g^®s~|« ÝP¯ªs k® ^zÎÏ À¾ÀÀÞÎ 6~µk´kªÏ 
gr^zzk|qk« ªk{^s| «®szz ®rkªk s| ®rk s{§zk{k|®^®s~| ~p ®rk«k k|kªq· qk|kª^®s~| ®kgr|~z~qsk«Ï s|gz¯is|q k|kªq· §~´kª®· s| ª¯ª^z 
^ªk^«Ï «¯gr ^« ^ªk^« p^ª ^µ^· pª~{ gs®sk« ^« µkzz ^« ´szz^qk«Ï ^|i ®rk |kki ®~ s{§ª~´k §~zsgsk« ®~ §ª~{~®k ®rk ^i~§®s~| ~p 
ªk|kµ^fzk k|kªq· Ý*^®~~z k® ^zÎÏ À¾ÀÀÑ P¯ªs k® ^zÎÏ À¾ÀÀÞÎ N~z^ª k|kªq· kppsgsk|g· ~§®s{sº^®s~| ^§§ª~^grk« p~g¯« ~| ªki¯gs|q 
g~«®« ^|i qªkk|r~¯«k q^« k{s««s~|« µrszk s|gªk^«s|q «·«®k{ ªkzs^fszs®· ÝN~~{^ª k® ^zÎÏ À¾ÀÀÞÎ P~ ^grsk´k ®rk«k N¯«®^s|^fzk 
-k´kz~§{k|® 5~^z« ÝN-5«Þ f· À¾Á¾Ï J^ys«®^| «r~¯zi µ~ªy ~| gr^zzk|qk« ^««~gs^®ki µs®r ®rk«k ®kgr|~z~qsk« ^|i r^ª|k«« s®« 
ªk|kµ^fzk k|kªq· §~®k|®s^z ÝP¯ªs k® ^zÎÏ À¾ÀÀÑ 7º^{ k® ^zÎÏ À¾ÀÀÞÎ 

 
Figure 9 
Barriers led to energy poverty  
 

 

 

 

 

 

 
Source: Batool et al., 2022 
 
Figure 10 
Improve policies by Batool et al., 2022 
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Figure 11 
Implementation of the program using different technologies to improve renewable energy 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Izam et al., 2022 
 
N~gs~z~qsg^z 7{§^g® 
Prk s|«®^zz^®s~| ~p «~z^ª §~µkª §z^|®« s| J^ys«®^| ¯|rsik ^|i «r~µ« §ª~{s«k p~ª s{§ª~´s|q ª¯ª^z zs´kzsr~~i« ^|i ^zzk´s^®s|q k|kªq· 
§~´kª®·Î N®¯isk« «r~µ ®r^® «~z^ª k|kªq· ®kgr|~z~q· g^| s|gªk^«k p^ª{kª«ó s|g~{k« ^|i §ª~{~®k ^qªsg¯z®¯ª^z ik´kz~§{k|® Ý=r^| 
k® ^zÎÏ À¾ÀÂÞÎ J¯fzsg §kªgk§®s~| ~p ªk|kµ^fzk k|kªq· s« qk|kª^zz· §~«s®s´kÏ k«§kgs^zz· ^{~|q ki¯g^®ki §k~§zk µr~ ^ªk ªk^i· ®~ 
§^· p~ª qªkk| k|kªq· Ý-s| k® ^zÎÏ À¾ÀÁÞÎ 6~µk´kªÏ f^ªªskª« ®~ s{§zk{k|®^®s~| «®szz k¶s«®Ï s|gz¯is|q ps|^|gs^z ~f«®^gzk«Ï >^gy ~p 
®kgr|~z~qsg^z ^µ^ªk|k««Ï ^|i s|«¯ppsgsk|® s|«®s®¯®s~|^z «¯§§~ª® Ý?¯«®^p^ k® ^zÎÏ À¾ÀÂÞÎ 6·fªsi k|kªq· «·«®k{« ®r^® g~{fs|k ^zz 
§~µkª «~¯ªgk«Ï «~z^ªÏ µs|iÏ ^|i fs~{^«« ªk«~¯ªgk« ~ppkª §ª^g®sg^z «~z¯®s~|« p~ª §~µkª qk|kª^®s~| s| ªk{~®k ^ªk^« ^|i §ª~´sik ^ 
ÀÂãr~¯ª kzkg®ªsgs®· «¯§§z· µs®r z~µ g^ªf~| k{s««s~|« g~{§^ªki ®~ g~|´k|®s~|^z k|kªq· «~¯ªgk« ÝMkr{^|s k® ^zÎÏ À¾ÀÁÞÎ 
N¯f«sisk« ®~ ^ggkzkª^®k ^i~§®s~|Ï gªkis® ^|i y|~µzkiqk is««k{s|^®s~|Ï k®gÎ 7|®kª´k|®s~|« ^® «k^Î Prk +^ªsffk^| {^®®kª«Î Prs« s« 
k«§kgs^zz· ®ª¯k p~ª ªk«~¯ªgkã§~~ª p^ª{kª« µr~ p^gk gr^zzk|qk« s| §ª~g¯ªs|q ®kgr|~z~q· Ý=r^| k® ^zÎÏ À¾ÀÂÞÎ 
 
Figure 12 
Agricultural development using renewable energy 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Khan et al., 2024 
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Figure 13 
barriers impacting solar PV projects 
 
 

 

 

 

 

 

 

 

Source: Mustafa et al., 2024 
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Figure 14  
Conceptual framework of (Ali et al., 2022) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

?^ªyk® N®^fszs®· 
/g~|~{sg ĉ 4s|^|gs^z 

+~|is®s~|« 
7|«®s®¯®s~|^z ĉ Bªq^|sº^®s~|^z 

N¯§§~ª® 

/|g~¯ª^qs|q J~zsgsk« 
N~z^ª JV Jª~xkg®« 
7{§zk{k|®^®s~| 

?^ªyk® N®^fszs®· 
N~gs^zÏ +¯z®¯ª^zÏ 
*kr^´s~ª^z ĉ 

/|´sª~|{k|®^z "µ^ªk|k«« 
?s«gkzz^|k~¯« "«§kg®« 

4kkiãs|ãP^ªspp 5~~i 5~´kª|^|gk ^|i 
4s|^|gs^z N¯§§~ª® 

5ªkk| 4~ªksq| -sªkg® 
7|´k«®{k|® 

4kkiãs|ãP^ªspp 

4kkiãs|ãP^ªspp 

4kkiãs|ãP^ªspp 

https://doi.org/10.63062/trt/V24.016


?¯r^{{^i 7ªp^| 6^fsf ^|i M^fs^ "z´sÏ À¾ÀÂ   Đ   r®®§«ÐÛÛi~sÎ~ªqÛ¿¾ÎÄÁ¾ÄÀÛ®ª®ÛVÀÂÎ¾¿Ä    
Prk ?¯z®sp^gk®ki 7{§^g® ~p N~z^ª /|kªq· ~| J^ys«®^|s N~gsk®· /g~|~{sgÏ 5k~qª^§rsgÏ N~gs~z~qsg^zÏ J~zs®sg^zÏ /|´sª~|{k|®^zÏ 
^|i Qªf^| Jz^||s|q Jkª«§kg®s´k« 

 

 
7NN@ ÝB|zs|kÞÐ Á¾¾ÄãÆÂÀÆ   ·   V~zÎ Á @~Î ¿ ÝV~z¯{k À¾ÀÂÞ   ·   P6/ M/57B@"> PM7*Q@/   ·   J^qk ÀÅ  

Figure 15 
Renewable energy Methodology and plans face challenges  

 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 

Source: Xin et al., 2022 
 
Figure 16 
Projection of Pakistan Energy Utilization 2040  

 

 

 

 

 

 

 
 

 

 
Source: Asim k® ^zÎÏ À¾ÀÀ 
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Figure 17 
Conceptual framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Asghar et al., 2023) 
 
Figure 18 
Graphical presentation of empirical findings 
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Figure 19 
Building blocks of the NZED model  
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Figure 20 
Utilization of solar panels in smart cities (Vijayan et al., 2023) 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 21 
Experimental procedure  
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Figure 22 
PV Installation on the rooftop  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Figure 23 
Research process 
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