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Abstract

This research work investigates the functioning of photovoltaic solar panel systems in six cities in northern
(ote d'lvoire (Odienné, Boundiali, Korhogo, Ferkessédougou, Téhini, and Bouna), all located above the 9th
parallel. The methodological approach uses the PVSyst simulation technique with three photovoltaic
technologies (monocrystalline, polycrystalline, and amorphous) compared. The results show that
monocrystalline technology is the most efficient, followed by polycrystalline and amorphous technologies.
Next, amorphous technology demonstrates a better performance ratio (PR) in humid conditions. A negative
correlation exists between longitude and energy production, with a decrease of 5.2 % for amorphous
technology and 5.3 % for crystalline technology between Odienné (West) and Bouna (East). The energy
yields of monocrystalline technology range from 4.59 to 4.35 kWh/kWp/year, while amorphous technology
exhibits better resilience to longitudinal variations due to a low temperature coefficient (-0.2 %/°(C).
Finally, the performance ratios are higher for amorphous (81.84 %) than for crystalline (80.63 %).
Ultimately, this work determines the best location for a high-performance solar power plant in Cote d'lvoire
for clean and affordable energy.

Keywords : PV system, performance, longitude, tropical climate, (éte d'lvoire.
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Résumé

Analyse longitudinale des performances des systéemes photovoltaiques au Nord de la
Cote d’lvoire : optimisation géospatiale des centrales solaires

Ce travail de recherche investit le fonctionnement des systémes de panneaux solaires photovoltaiques dans
six villes du Nord de la Cdte d'Ivoire (Odienné, Boundiali, Korhogo, Ferkessédougou, Téhini et Bouna), toutes
situées au-dessus du 9° paralléle. L'approche méthodologique utilise la technique de simulation PVSyst @
trois technologies photovoltaiques (monocristalline, polycristalline et amorphe) comparées. Les résultats
montrent que la technologie monocristalline est la plus performante, suivie par les technologies
polycristalline et amorphe. Ensuite, la technologie amorphe démontre un meilleur rapport de performance
(PR) en conditions humides. Une corrélation négative existe entre la longitude et la production d'énergie,
avec une baisse de 5,2 % pour la technologie amorphe et de 5,3 % pour la technologie cristalline entre
Odienné (Ouest) et Bouna (Est). Les rendements énergétiques de la technologie monocristalline varient de
4,59 a 4,35 kWh/kWc/an, tandis que la technologie amorphe présente une meilleure résilience aux
variations longitudinales gréice @ un faible coefficient de température (-0,2 %/°C). Enfin, les ratios de
performance sont plus élevés pour I'amorphe (81,84 %) que pour le cristallin (80,63 %). En définitive, ce
travail détermine le meilleur emplacement pour une centrale solaire de bonne performance en (dte d’lvoire
pour une énergie propre et abordable.

Mots-clés : systéme PV, performance, longitvde, climat tropical, (6te d'lvoire.

1. Introduction

The transition to renewable energy sources is a key pillar for achieving the Sustainable Development Goals
(SDGs), in particular SDG 7, which aims for universal access to clean and affordable energy. In tropical
regions such as sub-Saharan Africa, where annual sunshine frequently exceeds 2,000 kWh/m2, solar
photovoltaic (PV) energy is a strategic solution [1]. However, the performance of photovoltaic systems
varies considerably depending on the technology (monocrystalline, polycrystalline, amorphous) and local
climatic conditions [2, 3], which means that context-specific studies are needed to optimise their
deployment. This research follows on from two previous studies carried out by our team : the first phase
evaluated the performance of three photovoltaic technologies experimentally and by simulation in three
cities in Morocco (Rabat, Mohammedia, Errachidia) [4, 5], and three cities in Cdte d'Ivoire (Abidjan, San
Pédro, Korhogo). This research confirmed a robust simulation methodology, with @ maximum deviation of
3 % for crystalline technology and 9% for amorphous technology between experimental data and numerical
models. A second phase revealed a correlation between latitude and energy production, identifying the
north of (dte d'lvoire as an optimal area for solar power plants, due to accumulated sunshine and moderate
temperatures. However, the northern zone of (dte d'lvoire, stretching from north-east to north-west over
almost 600 km, has significant microclimatic variations (rainfall, cloud cover, humidity) linked to longitude,
which are likely to influence the performance of photovoltaic systems. The north-west (Odienné) receives
annual rainfall records of 1,400 mm, while the north-east (Bondoukou) records 1,100 mm, which has a direct
influence on effective solar irradiation. Numerous experimental studies on the performance of photovoltaic
panels have been carried out worldwide [6, 7] including in Africa [9], notably in Morocco as part of the
"propre.ma" project [10] in Algeria [2], and in various Asian countries [11]. Numerous comparative studies
and performance simulations have been carried out, mainly in North Africa [12, 13] and Asia [8] , However,
there is very little literature on the analysis of solar panel performance in West Africa [14 - 16] and virtually
none in (dte d'Ivoire [17, 18] The north of Cdte d'Ivoire has significant solar potential throughout the year,
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with average daily sunshine exceeding 5.5 kWh/m2/d. This article presents and analyses the results of
PVSyst simulations of solar panels from three technologies, conducted in northern Cdte d'lvoire in six cities
located above the ninth parallel : Odienné, Boundiali, Korhogo, Ferkessédougou, Téhini, and Bouna. The
objectives of this study are as follows : to analyse the impact of longitude on the performance of three
photovoltaic technologies in six cities in Cdte d'lvoire, and establish a correlation between the energy
produced, the reference productivity, and the longitude in the northern part of the country. The objective is
to pinpoint the optimal sub-region in Cdte d'lvoire for solar power plant installation, sitvated between the
northeast and northwest.

2. Material and methods
2-1. Material
2-1-1. Technologies studied

As part of this study, three photovoltaic (PV) technologies were analysed in order to assess their
performance under various climatic conditions [4].

e Monocrystalline silicon (m-Si): this technology is known for its high efficiency, with an average
efficiency of 14.4 % according to data from PVsyst software. Polycrystalline silicon (p-Si): with an
average efficiency of 13.6 %, this technology is widely used thanks to its cost-effectiveness [19].

e Amorphous silicon (a-Si) : Less efficient in terms of yield (8.1 %), amorphous silicon
nevertheless offers advantages in low-light conditions.

2-1-2, Simulation software

The performance of the various technologies was assessed using simulations carried out with PVsyst 7.3
software. Simulation parameters included :

e Meteorological data: integration of Meteonorm 8 data, including solar irradiation, ambient
temperature and relative humidity.

e Geographical parameters: taking into account the altitude and inclination of the photovoltaic
panels for each site.

o The alternative energies generated by the system were simulated and analysed. In addition to
the energy generated, the performance indices calculated are:

o Final productivity (Y;): ratio of net energy generated to installed peak power.

e Performance Ratio (PR): an indicator of the overall efficiency of the PV system, considering
environmental and component losses.

2-1-3. Layout diagram

For comparison with our previous work, the PV panels used in this study are from the "propre.ma" project
[10] in the Kingdom of Morocco. Figure 1 depicts the layout of the PV modules on the site.
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Figure 1 : Photovoltaic module layout diagram

Fach field of the three photovoltaic fields is connected to a SMA Sunny Boy 2000KF inverter.

2-1-4. Geographical data for simulated sites

For a comprehensive analysis of the performance of photovoltaic (PV) systems, six towns in the northern
region of (dte d'lvoire have been selected. These locations span a longitudinal gradient centred around the
average latitude of 9.5°N (Figure 2a), enabling an evaluation of the impact of geographical position on
energy production. Additionally, as altitude can affect the amount of solar radiation received, (dte d'Ivoire
topography is illustrated in Figure 2h.
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Figure 2 : Simulated sites : (a) geagraphical location of simulated sites and (b)Relief of Céte d'Ivoire
The geographical coordinates that identify the precise locations of the sites for the installation of

photovoltaic systems are presented in Table 1. The six sites are located between 3.0° W and 7.6° W af an
almost constant latitude of 9.5° N.
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Table 1 : Geographical data for simulated sites (Goagle Maps)

City $ A h

Odienné 9,5 -1,55 428
Boundiali 9,52 -6,48 419
Korhogo 9,42 -5,03 376
Ferkessédougou 9,61 5,19 328
Téhini 9,61 -3,67 290
Bouna 9,27 3 316

2-1-5. Meteorological data for simulated sites

42

Meteorological data [20] for the six towns are shown in Table 2. This data highlights the variations of
global irradiation on the inclined plane, ambient temperature [21], providing valuable insights for
understanding local climate patterns.

Table 2 : Meteorological data for simulated sites (source PVsyst ~& Meteonorm 8)

Odienné Boundiali

GHI DH Ta Gl Albl GHI DH Ta Gl Albl

kWh/  kWh/ o kWh/  kWh/  kWh/ kWh, o kWh/  kWh/

m? m? ( m? m? m? m? ¢ m? m?

January 1629 7593 2594 1804 0417 1636 71,7t 2605 1818 0,42

February 156,7 8159 128,12 1667 0401 1584 81,7t 28,76 1684 0,405

March 188 92,14 2911 1921 0481 1893 928' 30,73 1934 0485

April 1806 8366 2826 1768 0,461 1834 92,71 30,38 179,1 0,469

May 1829 84,63 27,21 1724 0467 1866 858! 2951 1758 0,478

June 1836 74,15 2541 1692 047 181,2 77,0 27,22 167,3 0,463

July 192,7 7265 249 1786 0,492 1916 76,1t 26,19 1778 049

August 1808 81,38 24,33 1739 0462 177,77 86,20 2543 170,7 0,453

September 1706 7504 24,38 1715 0436 1699 799t 2549 170,7 0,434

October 177 7494 2543 186,7 0452 1799 759: 27,31 189,8 0,461

November 1684 6622 2528 1859 0,432 1706 634 27,15 1835 0437

December 1614 69,77 2514 1814 0414 1617 69,5 2589 1818 0415

Total Year 21055 937,1 26,11 21356 5,386 21139 953, 275 21452 5,409

Korhogo Ferkessédougou

GHI DH Ta 6l Albl DH Ta Gl Albl
kWh/  kWh/ ° kWh/  kWh/ kWh/ kWh/ o kWh/ kWh/
m? m? ( m? m? m? ¢ m? m?
January 162 75,78 2646  180,1 0,481 161,2 75,89 25,53 180,2 0,55
February 1555 8339 2864 1654 0462 1554 83,8 28,69 166,4 0,532
March 1856 9478 2991 1892 0,551 184,8 96,06 31,06 185 0,62
April 1842 8979 2919 1794 0,546 184,9 89,53 30,9 179,8 0,63
May 183 85,06 28,6 17 0,545 91,75 29,7 170,3 0,624
June 1743 7855 2663 1598 0,518 173,6 82,67 27,54 153,2 0,573
July 1852 7523 2599 170,7 0,547 184,5 82,07 26,76 161,6 0,601
August 1725 7845 2525 1653 0,511 88,60 25,75 154,3 0,551
September 1648 8372 2539 1649 0,489 164,2 73,92 25,81 161 0,547
October 177 789 2691 1864 0,525 176,1 83 27,56 180,1 0,583
November 168,5 6727 2705 1863 05 168,4 68,09 27,04 185,4 0,569
December 1589 71,22 2641 1788 0472 157,4 12,21 25,57 1775 0,536
Total Year 2064,8 20648 20648 20648 20648 2064,8 987,73 27,65 20549 6,917
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Téhini Bouna

GHI DH Ta Gl Albl GHI DH Ta Gl Albl

kWh/  kWh/ kWh/  kWh/  kWh/ kWh, o kWh/  kWh/

m? m? ( m? m? m? m? ¢ m? m?
January 161,3 7589 2553 1802 0,55 1619 768: 2544 1799 0,48
February 156,2 838 28,69 1664 0,532 1562 8361 2859 1658 0,464
March 181,9 96,06 3106 185 0,62 180,9 98,1¢ 3096 1841 0,537
April 1849 8953 309 1798 0,63 184,9 89,3: 30,79 1801 0,55
May 183 91,75 29,71 170,3 0624 1808 88,6° 29,61 1689 0,536
June 1684 8267 2754 1532 0,573 1664 81,1: 27,44 1525 0,494
July 176,1 82,07 126,76 161,6 0,601 1725 78,5 26,74 1594 0,512
August 161,9 88,66 2575 1543 0,551 159,3 81,5« 2576 1526 0,473
September 160,6 7392 2581 161 0,547 1569 70,7 25,69 156,7 0,467
October 17,1 83 2756 1801 0,583 1695 8641 2745 1778 0,504

November 1669 68,09 2704 1854 0,569 1655 7151 2694 182 049
December 1574 72,27 2557 1715 0536 1581 7300 255 1773 0469
Total Year 2029,6 987,73 27,65 20549 6917 20128 979! 2757 20371 5976

GH : Global horizontal irradiation, DH : Horizontal Diffuse Irradiation ; Ta : Ambient temperature, 6/ : Global
irradiation on the inclined plane ; Alb/ : Hard Albedo inclined plane of the sensor.

2-2. Methods

The simulated data [22] was used to highlight the energy generated and the performance indices in relation to
the 1EC 61724 [23] standard of the International Energy Agency. This standard is used throughout the world,
[24 - 26]. Performance indicators are calculated according to equations (1)-(8) and summarized in Table 3.

Table 3 : Defining formulae

Symbols Meanings Formulas Equations
Annual energy production of the N
E, =>E, (kWh
Fi photovoltaic field “ ; sea (W) (0
E, Annual energy production E,, = ZE:{ (kWh) (2)
d=1
E
Y, Productivity of the photovoltaic array ¥, = f (3)
0
E
Y, Final productivity Yy=7° (4)
0
H
Y, Reference productivity Y = R (5)
L Capture losses L.=Y Y, (6)
L System losses Li=Y -Y, (7)
Y,
P, Performance ratio P, = ? (8)

2-3. Assumptions and choice of parameters

In each city, we carried out a simulation [27] on PVSYST 7.3 using the sume parameters as those used in the
experiments carried out in our previous work : one simulation for each technology and one for the entire
photovoltaic field. An example of the choice of parameters is detailed in Figure 3 [28]. The hourly series
come from Meteonorm 8. The inclination and azimuth have been optimised for the annual energy gain.
Electrical losses follow IEA-PVPS T13-17:2023 recommendations [29].
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Figure 3 : Choice of (a) inclination and orientation, and (b) PV panel and inverter

3. Results and discussion

3-1. Monthly energy production

The simulation presented monthly trends in the generation of alternative energy across various cities and
technologies. In Figure 4, the monthly energy production in the cities studied throughout the year is depicted.
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Figure 4 : Monthly energy production in the cities studied

Overall, the energy produced follows a similar seasonal pattern in each city : a minimum between January-
February and June-July, and a maximum around March-April or October-November.

e By technology: Monocrystalline (m-Si) and polycrystalline (p-Si) show very similar values
(difference of less than 1 %) [19], clearly higher than amorphous (a-Si), whose average
production is around 4 to 6 % lower, depending on the city.

e Amplitude of variations: The relative difference between monthly minima and maxima varies
from ~13 % (Boundiali m-Si) to ~21 % (Tehini a-Si), showing that amorphous sometimes
undergoes more marked fluctuations.

e By town : Odienné and Boundiali stand out with higher totals (3,250-3,400 kWh for a-Si/m-Si/p-
Si). Korhogo and Ferkessédougou are in between (3,170-3,340 kWh). Tehini and Bouna have the
lowest levels (~3,100-3,245 kWh).
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e Monthly trend: In Odienné, Boundiali and Korhogo, the peak is clearly around March (e.g. 299-301 kWh
for m-Si), while Téhini and Bouna peak slightly earlier or later depending on ambient humidity.

e Monthly differences: The difference between m-Si and a-Si is up to ~30 kWh in some months,
reflecting better crystalline efficiency in the warmer months.

The m-Si/p-Si technologies dominate a-Si throughout the year, with narrower amplitudes of variation, and
Odienné/Boundiali are the most favourable localities overall, with Téhini/Bouna the least productive.

3-2. Impact of longitude on energy generated (E,)

3-2-1. Annval energy generated in each city

To analyses the influence of longitude [30] on the alternative energies generated, we summed the annual
energies generated in each city by technology. The annual sums are reported in Table 4.

Table 4 : Alternative energy generated at simulated sites

Cities Latitudes (°)  Longitudes (°) A"Z::)des E(kv‘\;hs)l E(k",‘v‘hs)' E,. p-Si (kWh)
Odienné 9,50 7,55 428 325070 341790 3399,90
Boundial 9,52 6,48 419 325280 340,60 3387,70
Korhogo 9,42 5,63 376 318380 3343,60 3325,60
Ferkessédougou 9,01 5,19 328 3170,80 3325,40 3307,50
Téhini 9,61 3,67 290 308,70 326380 3245,70
Bouna 9,27 3,00 316 3082,00  3237,10 3219,30
Total 1904880 1999340 19885,70

3-2-2. Comparison of the performance of PV technologies

Monocrystalline (m-Si) technology consistently produced the highest energy output (Eac) in all cities,
confirming its superiority in terms of energy efficiency. Polycrystalline (p-Si) technology follows closely on
the heels of m-Si technology, with relatively small differences (less than 1 % on average). Finally,
Amorphous technology (a-Si) has the lowest performance, which is consistent with its lower average
efficiency compared with crystalline technologies. The performance gaps between technologies are
relatively constant from one city to the next, indicating that environmental conditions affect the different PV
technologies in a similar way. However, the gap is slightly wider in the eastern towns (Bouna, Tehini), which
could be due to climatic conditions that are more unfavourable to amorphous technology.

3-2-3. Variation in production as a function of longitude

Looking at energy production as a function of longitude, there is a general downward trend in energy
production as you move from west (Odienné, longitude 7.55°W) to east (Bouna, longitude 3.00°W):
production is highest for all three technologies in Odienné (7.55°W) and lowest for all three technologies in
Bouna (3.00°W). This can be explained by variations in sunshine, altitude and local weather conditions. The
altitudes of towns in the west are generally higher than those in the east (Odienné, 428m and Bouna, 316m).
This observation suggests a possible negative correlation between longitude and energy production.
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3-2-4. Correlation between longitude and energy production

The curves showing the energy output from the inverter have been plotted against longitude in Figure 5.
It demonstrates the variations in energy output across various geographical locations, emphasising notable
trends and singularities.
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Figure 5 : fnergy generated £, as a function of longitude (a) inlvding Boundiali, and (b) excluding Boundiali

Linéaire (Eac p-Si)

There is a correlation between the energy generated and longitude. The curves obtained are affine functions
with a singularity ot Boundiali. If we allow this singularity to be ignored, the R coefficient goes from
excellent values of over 0.95 to almost perfect values of over 0.99. This gives us the following Equations

m—Si E_ = —39.8321+ 3118.1 R2 = 0.9998 (9)
p—Si E_ = —39.8124+ 31003 R2 = 0.9998 (10)
a—Si E, = —37.1884+ 2973 R> = 0.9976 (11)

It should be remembered that these energies relate to the peak powers given af the outset: 1.86 kWp for a-
S, and 2.04 kWp for crystalline.
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3-2-5. Advantages of amorphous technology (a-Si)

Despite a lower yield (8.1 %), a-Si shows better resilience to longitudinal variations (steering coefficient -
37.2 compared with -39.8 for m-Si/p-Si), thanks to its low temperature coefficient (-0.2 %/°().

3-2-6. Differences in performance between cities

The difference hetween the best-performing town (Odienné) and the worst-performing town (Bouna) is
around 168 kWh for m-Si technology, 180 kWh for p-Si technology and 169 kWh for a-Si technology. This
represents a difference of around 5 % for m-Si technology, which is significant on a large scale, particularly
for solar power plant projects.

3-2-7. ldentifying optimal areas for the installation of solar power plants

Odienné and Boundiali appear to be the most favourable sites for the installation of solar power plants,
given their higher energy output. Bouna and Tehini, although less efficient, could still be viable, but further
studies would be needed to assess the economic henefits. Based on our findings, single-crystal silicon solar
panels consistently generate the most energy across all locations studied. Energy output tends to decline
marginally as we move from west to east, indicating an inverse relationship between energy production and
longitude. We successfully represented this trend using linear functions with considerable precision.
Consequently, we conclude that the northwestern region of (dte d'Ivoire (specifically Odienné and Boundiali)
is particularly well-suited for solar energy development. For less densely populated areas, thin-film
technology is recommended, despite its larger space requirements.

3-3. Performance ratio and final productivity
3-3-1. Annuval valve of the performance and energy ratio

Based on the energy generated, we have calculated the final productivity Y¢ and the performance ratio (PR)
of all the technologies in each city. The values obtained are shown in Table 5.

Table 5 : Performance ratio and final productivity of simulated sites

Cities Y; a-Si Y; m-Si Y; p-Si PR a-Si PR m-Si PR p-Si
Odienné 4,79 4,59 4,57 81,84 % 78,46 % 78,05 %
Boundiali 4,79 4,57 4,55 81,54 % 77,86 % 77,45 %
Korhogo 4,69 4,49 4,47 81,62 % 78,18 % 77,76 %
Ferkessédougou 4,67 4,47 4,44 81,46 % 7793 % 7751 %
Téhini 4,58 4,38 4,36 81,34 % 7791 % 77,48 %
Bouna 4,54 4,35 4,33 80,63 % 77,26 % 76,83 %

3-3-2. Graphical representation of Y;

A graphical representation of final productivity Y; as a function of longitude A is provided for each
technology in Figure 6 to illustrate the variations in productivity across different regions, highlighting the
impact of geographical factors on technological efficiency. Additionally, they provide insights into how
specific technological approaches may perform better in certain longitudinal contexts.
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Figure 6 : Final productivity ¥, as a function of longitude (a) (inlvding Boundialj), and () (excluding Boundialj)

There is a gradual decrease in the values of Y¢ and P; as one moves eastwards. For example, for a-Si
technology, Y; productivity falls from 4.79 kWh/kWp/year at Odienné (longitude =~ -7.5°) to 4.54
kWh/kWp/year at Bouna (longitude = -3.0°), a drop of 5.2 %. The m-Si and p-Si technologies followed the
same frend, with decreases of 5.3 % and 5.4% respectively. Py performance ratios are also down,
confirming that the reduction in productivity is linked to environmental or technical factors (temperature,
diffuse irradiation, thermal losses) rather than to variations in theoretical insolation.

3-3-3. Mathematical modelling between Y; and longitvde (A)

To quantify the relationship between Y; and longitude (A), we can use linear regression. The data suggest a
negative correlation: as longitude increases (eastwards), Y; decreases. The approximate equations for each
technology, obtained by fitting the data in Tah/e 6. As in the case of energy, the case of Boundiali is a
singularity that could be explained by the existence of a microclimate.
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m—Si Y. = —0.05324+ 4.1903 R> = 0.9999 (12)
p—Si Y, = —0.05311+ 4.1663 R> = 0.9999 (13)
a—Si Y, = —0.05442+ 4.3826 R> = 0.9977 (14)

These relationships allow us to obtain the equations for any peak power by applying the relationship below,
which follows from the definition of Yy

E, =365xP,xY, (15)
The result is:

m-Si E_ = (~19.4181+ 1529.4595) xP, R> = 0.9999 (16)

p-Si E_ = (-19.38151+ 1520.6995) xP, R> = 0.9999 (17)

a—-Si E_ = (-21.0241+ 1599.649) xP, R? = 0.9977 (18)

3-3-4. Analysis of equations

The negative directional coefficients indicate that a 1° increase in longitude (eastward shift) results in a
decrease in Y; of about 0.053 kWh/kWp/year and a decrease in energy of about 20 kWh/year, all
technologies combined. The very high coefficient of determination (R2) expresses the high consistency of the
differences, confirming a strong linear correlation. Finally, the slight differences between the predicted and
actual values could be explained by variables not considered (humidity, local albedo).

3-3-5. Factors explaining correlation

Solar irradiation : in Cdte d'Ivoire, the west region (Odienné) benefits from more direct sunshine that is less
disrupted by cloud cover, unlike the east (Bouna), where humidity and rainfall are more frequent.
Temperature: The eastern regions, which are more continental, are subject to higher temperatures, reducing
the efficiency of the panels (crystalline m-Si/p-Si technologies lose 0.3-0.5 % yield per °C above 25°C).
Albedo and diffuse reflection: Light soil or reflective vegetation in the west amplifies diffuse light, giving an
advantage to amorphous panels (a-Si), which are more efficient in low light conditions.

3-3-6. Practical implications

Geographical optimisation: Installing panels in the north-west of the country maximises productivity,
especially for a-Si technologies. Technological choice: Amorphous panels (a-Si) are less sensitive to thermal
losses, hence their higher Py (+3 % vs m-Si/p-Si). Predictive modelling: Incorporating longitude into yield
prediction algorithms improves accuracy, especially if combined with local weather data.

4. Conclusion

The study examines the impact of longitude on the performance of photovoltaic (PV) technology in six cities
in northern (dte d'lvoire. The results show a negative correlation between longitude and PV energy yield,
with amorphous technology achieving the highest energy yield. Polycrystalline technology exhibits similar
performance, while amorphous technology shows a higher performance ratio due to its lower temperature
coefficient. The study proposes a geospatial optimization strategy, focusing on the northwest region for
large-scale solar plants based on crystalline silicon technology and on the northeast region for amorphous
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or thin-film technologies. Longitude can be integrated as a key predictive variable in PV performance
models, thereby improving yield accuracy. Furthermore, these findings provide actionable guidelines for
policymakers to prioritize investments in Odienné and Boundiali for utility-scale solar farms, maximizing
return on investment through higher irradiation (up to 2,144 kWh/m?/year).
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