
PHOTOVOLTAICS FOR PRODUCTIVE
USE APPLICATIONS

Are solar photovoltaic systems a good investment?

Solar photovoltaic systems, through their flexibility, offer unique opportunities for the energy sector to provide

"packages" of energy services to remote rural areas, for example, for health care, education, communication,

agriculture, lighting and water supply.

Can solar photovoltaic systems be used in rural electrification projects?

by B. van Campen,D. Guidi and G. Best 76 pp.,21 tables,10 text boxes,6 annexes Environment and Natural

Resources Working Paper No. 2 FAO,Rome,2000 Abstract Solar photovoltaic (PV) systems have shown their

potentialin rural electrification projects around the world,especially concerning Solar Home Systems.

Can small PV systems be used for productive uses?

The relevance of small PV systems for productive uses is,however,limited to the provision of power for

off-farm activities that require little power input. PV systems are not an option for energy intensive activities

such as in rice mills and other agricultural processing.

What are the most important applications of PV?

On the basis of surveys, literature, project documents and interviews with practitioners and key players in the

PV field, the most important applications are discussed, both in terms of present use as in terms of (potential)

impact, focused on productive applications in rural areas of developing countries.

Can Utility-scale photovoltaics compete with food production?

However,utility-scale photovoltaics are land intensive and can compete with food production.

Agrivoltaics,which combines both energy and food production,has the potential to reduce competition for

land. However,its benefits remain uncertain.

Could agrivoltaics be a solution?

Combining agriculture and solar on the same piece of land might be a solution,which is why DOE is funding

$15 million in research on how agrivoltaics could work for farmers,the solar industry,and communities.

Agrivoltaics is still a nascent business model.
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The future land requirements of solar energy

obtained for each scenario and region can be put in

perspective compared, for example, to the current

level of built-up area and agricultural cropland.

Accessing solar photovoltaic energy is a key point to

develop sustainable energy and the economy of a

developing country like India. The country has set a

target of 100 GW of power production from 

productivity by up to 70%. (3) Given the impacts of

climate change and conditions in arid climates,

potential benefits are likely  projects already use

mobile PV modules that enable solar tracking.

These maximize photovoltaic yield and at the same 

further increased by the application of dynamic PV

modules. Inthe regularsolar-tracking 

(C) 2025 Solar Energy Resources 2 / 7 Web: https://www.gebroedersducaat.nl



PHOTOVOLTAICS FOR
PRODUCTIVE USE APPLICATIONS

As a thin-film so-lar mod-ule manu-fac-tur-er, you

need coat-ing equip-ment you can re-ly on and that

keeps pace with your growth. VON ARDENNE

of-fers you proven PVD coat-ing equip-ment, key

com-po-nents and tech-no-logi-cal know-how for all

pro-duc-tion stages of thin-film pho-to-vol-ta-ics.

Beyond silicon-based PV and other mature thin-film

technologies (i.e. CIGS and CdTe), a

third-generation PV comprising organic solar cells

(OSCs), dye-sensitized solar cells (DSSCs) and

perovskite solar cells (PSCs) has emerged and

attracted scientific research and technological

development.

This paper provides a standardised methodology to

assess the suitability of using stand-alone solar

photovoltaic (PV) systems for different productive

uses of energy (PUE) at a country-wide level.
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In this context, the combination of photovoltaics and

plant production ??? often referred to as

agrophotovoltaic (APV) or agrivoltaic systems ???

has been suggested as an opportunity for the ???

Background One common renewable energy source

for substituting fossil sources is photovoltaic (PV)

systems. However, installing PV systems in

agricultural areas can lead to competition with other

land uses. These projects, therefore, often

encounter problems with social acceptance in

affected communities. Especially from the

perspective of nature conservation ???

productive-use applications of renewable energy,

particularly photovoltaics and small wind, with some

interest in small hydropower and solar thermal

systems. Rural off-grid applications are currently the

most cost-  use of photovoltaics and, as a result,

has established some reliable guidelines to help

ensure the success of
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Dual-use photovoltaic (PV) technologies, also

known as dual-use PV, are a type of PV application

where the PV panels serve an additional function

besides the generation of electricity. While the most

prominent dual-use application is building-integrated

PV (BIPV), other dual-use PV technologies include

agrivoltaics, floating photovoltaics (FPV 

benefits associated with these emerging dual-use

PV applications. Dual-use solar PV offers potential

opportunities. Compared with the standalone use of

lands, dual use of land (or water) can potentially

increase an area's overall productivity (as captured

by a metric such as land use efficiency), while

maintaining???

that development and marketing of PV-powered

appliances has accelerated to levels where a

multitude of electrical appliances for productive use,

particularly suitable for PV applications, are now

readily available.
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Photovoltaic Applications. At NREL, we see

potential for photovoltaics (PV) everywhere. As we

pursue advanced materials and next-generation

technologies, we are enabling PV across a range of

applications and locations. Solar Farms. Many acres

of PV panels can provide utility-scale power???from

tens of megawatts to more than a gigawatt of 

productive energy use applications (IEA Energy

Outlook, 2017) Total final energy consumption by

income group, 2016. Notes: Mtoe ??? million tonnes

of oil equivalent; toe = tonne of oil equivalent.

Productive uses include industry, services and

agriculture  Productive energy use can support PV

economics ??? day time load 17

PV cells are integrated into modules in commercial

applications and then combined into panels, finally

assembled to create panels. These solar panels can

produce electricity from a few microwatts'' outputs to

many megawatts when combined as a vast array of

applications (Parida et al., 2011).The panel's output

is shown in Watts (W) and indicates the theoretical

???
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It is worth mentioning that one application technique

of solar PV is the so-called concentrating

photovoltaic (CPV) technology, which primarily

generates electricity from sunlight (Maka et al.

2024). Hence, the overall effectiveness of that

approach can be integrating solar CPV systems with

cathodic protection systems (Maka et al. 2020 ) as 

most frequent application of photovoltaics has been

lighting for households, which yields a limited

(though not inconsequential) set of development

benefits when compared to productive use

applications that could be served with renewables.

Since affordability is frequently a major issue in any

rural electrification effort, it is important

Deutsche Gesellschaft f?r Internationale

Zusammenarbeit (GIZ): Photovoltaics for Productive

Use Applications: A Catalogue of DC Appliances

(GIZ, 2016) Review of the main DC appliances for

various PUE applications (water pumping,

refrigeration, food processing, other manufacturing).

Indicative prices and power requirements for PUE

DC appliances.
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