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Impact assessment

aQysta creates value for society by
reducing the environmental impact of
agriculture and empowering farmers.
Climate Circle wants to make this value
more tangible, through the measurement
and valuation of the enterprise’s impact
on society.

The choice to use, and manner of
utilization of the information provided in
this report is each investor’s individual
choice. This document is not a suggestion
or recommendation to invest; it is a
theoretical exploration of impact. Investors
should consult an investment, tax and
legal professional before deciding to invest
in any financial product.

This report provides insights into the
societal value of aQysta’s hydro-powered
Barsha Pump for farmers in Nepal and
Indonesia, through a qualitative
materiality assessment of their total
impact and a quantitative assessment of
the following impacts:

(i) increase in income;

(ii) food security;

(iii) gender equality;

(iv) human capital creation;

(v); water use; and

(vi) climate change

Results

The results of the qualitative materiality
assessment are presented in the bubble
chart shown in the figure to the left. The
total monetized impact, based on systems
sold before 2019 and their ten-year
lifespan, is presented in the figure to the
right.

aQysta has an impactful business model
that generates positive impacts for
farmers, who have increased food security
and income; and for female farmers of the
households, who have increased gender
equality. aQysta also contributes to the
limitation of climate change

Main value drivers for these impacts are
improved yields and revenues, time saved

on irrigation and decreased input use.

The results show that the investment has a
positive societal return, due to the positive
social, human and natural capital that the
company generates.

The results of this analysis facilitate
decision-making, as they reveal the trade-
offs that need to be made to inform
decisions and can be used for
communication towards various
stakeholders.

Executive summary
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aQysta sells hydro-powered pumps that help farmers 
improve their yields and reduce their environmental impact
• Climate Circle supports aQysta with exploring possibilities for low

income segments – i.e. providing profitable and viable services to the
poorest in order to decrease poverty and increase food security.

• In addition, Climate Circle supports possibilities for broader customer
segments. This entails developing, validating and scaling innovative
business models through funding and expertise via the Business for
All program, funded by Aqua for All.

• aQysta creates value for society by reducing the environmental
impact of agriculture and empowering farmers. Climate Circle wants
to make this value more tangible, through the measurement and
valuation of the enterprise’s impact on society.

• This report presents the method and results of the impact
assessment of aQysta, including the quantification and valuation of
the 6 main impacts of the company. Insights are gained into the
societal value of hydro-powered pumping solutions for farmers in
Nepal and Indonesia.
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8aQysta offers innovative pumps that enable farmers to 
achieve predictable yields

• aQysta offers hydro-powered pumping solutions that allow farmers to
irrigate cropland under a variety of conditions.

• Hydro-powered pumping systems allow farmers to continuously
produce crops throughout the year, reduce input costs – e.g. diesel or
fertilizer, improve water efficiency, and sustain the quality of land.

• Hydro-powered pumping systems are well-suited to produce both
nutritious leafy green crops as well as staples, thereby reducing food
insecurity through both increased production and increased
availability of nutritious food.

• aQysta’s flagship, the Barsha Pump, is a water wheel propelled and
service free pump that utilizes the energy from the flow of rivers and
canals to pump water without requiring any fuel or electricity to be
operated

aQysta
Farmers and 

families
Customers

Figure 1. Overview of aQysta beneficiaries
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9The impact of aQysta is assessed to understand how it 
creates value for different stakeholders

• aQysta’s activities lead to a wide variety of impacts, ranging from
food security to water savings.

• However, simply measuring impact does not provide the required
information to make meaningful decisions, e.g.

– Are 10 tons of CO2 reduction worth a 1 million USD investment?

– Should we better create 10 jobs or save 200 tons of water for the local
community? 1

• Therefore, a selection of material impacts need to be not only
quantified, but also monetized. Monetization makes impacts
comparable across capitals, facilitating decision-making.

• The results of this analysis show the impact of aQysta over the last
year and can be used for communication towards different
stakeholders, e.g. employees, investors, customers or the broader
society.

• The choice to use, and manner of utilization of the information
provided in this report is each investor’s individual choice. This
document is not a suggestion or recommendation to invest; it is a
theoretical exploration of impact. Investors should consult an
investment, tax and legal professional before deciding to invest in any
financial product.

Job creation

Food 
security

Water 
savingsCO2

reduction

Human 
capital

?

Gender 
equality

1 These are hypothetical examples that are dependent on the business and region. They do not 

reflect any data used in this assessment.

Figure 2. Example of impacts
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10The scope of the quantitative impact assessment focuses 
on six impacts based on aQysta’s impact fields

• The main impact fields of aQysta are the provision of better
livelihoods as well as climate change mitigation and adaptation.

• Based on these fields and a long list of impacts1, six impacts are
selected in consultation with Climate Circle for the quantitative
assessment: (i) increase in income; (ii) food security; (iii) gender
equality; (iv) human capital creation; (v); water use; (vi) climate
change.

• The first four impacts are relative to the provision of better
livelihoods, while the other two to climate change mitigation and
adaptation.

• The remaining impacts of the long list are qualitatively assessed
through a materiality analysis.

• The analysis focuses on the activities of the company in Nepal and
Indonesia and on the impact of pumps sold before 2019.

• The next chapter describes the approach used for the impact
assessment of aQysta.

1 See Appendix for the long list of impacts 

Figure 3. Overview of the six impacts of the quantitative assessment

Increase in income

Food security

Gender equality

Water use

Climate change

Social

Human

Environmental

Human capital 
creation
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12The impact assessment of aQysta is performed in six steps

• The impact assessment of aQysta consists of six steps: 1. Scoping; 2.
Model building; 3. Data collection; 4. Analysis; 5. Validation; 6.
Reporting.

• First, the scope of the analysis is defined and a selection of impacts
for the quantitative analysis is made. Second, the model is built based
on the impact pathways of aQysta. Then, the necessary data is
collected and the analysis is performed, in which impacts are
quantified and monetized. Last, the results are validated.

• This chapter presents and explains each of these steps.

• The choice to use, and manner of utilization of the information
provided in this report is each investor’s individual choice. This
document is not a suggestion or recommendation to invest; it is a
theoretical exploration of impact. Investors should consult an
investment, tax and legal professional before deciding to invest in any
financial product.

Validation

Analysis

Data collection

Model building

Scoping

Reporting
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13The Integrated Profit & Loss method is used as a base to 
measure aQysta’s impact and define the scope

• The Integrated Profit & Loss (IP&L) method created by the Impact
Institute has a comprehensive overview of the impact that a
company’s operations have on various stakeholders like employees,
suppliers, the government, society, and others.

• The method allows us to move past financial capital as the primary
indicator of value creation by also examining manufactured,
intellectual, natural, social and human capital.

• In order to create a standard across different capital domains, money
is used to express value created. By expressing the different impacts
in monetary terms, they all become comparable and can thus be
understood by a broad audience.

• As mentioned in the previous chapter, the scope of the quantitative
analysis of aQysta focuses on six impacts that form part of social,
human and natural capital.

Table 1. Examples of impacts per capital in the Integrated Profit & Loss method

Capital Examples

Financial Profits, salaries, taxes

Produced New buildings, transportation, products

Intellectual Patents, data

Natural Climate change, water use, materials use

Social Social activities, nuisances to local communities

Human Health, job satisfaction, labor productivity

Validation

Analysis

Data 
collection

Model 
building

Scoping

Reporting
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14Defining the impact pathways is the second step in the 
assessment and forms the basis for model development

• Impact pathways reveal how aQysta creates added value for society,
by comparing its activities to a reference scenario.

• aQysta’s activities lead to outputs, which can be influenced by the
company, such as the sale of Barsha Pumps, which in turn lead to
broader results, which cannot be directly influenced by it.

• Subsequently, several outcomes occur, which are broader societal
effects resulting from the original activities. The difference between
the outcome of the activity with respect to the reference scenario
then gives the final impact of aQysta.

• For example, access to Barsha Pumps enables farmers to generate
higher yields, thereby reducing underearning of farmers when
compared to reference scenarios in which farmers have no access to
such systems.

Activity or 
project 
that the 
company 
undertakes

The direct 
result of 

an activity 
which can 

be 
influenced 
directly by 

the 
company

The result 
of the 
output 
which 

cannot be 
influenced 

by the 
company 

(on a 
systems 

level)

The effect 
of the 

result on 
society 

(people or 
the 

planet)

The 
difference 
between 

the 
outcome 

of the 
activity 
and the 

reference
The 
reference 
is the 
scenario 
with which 
you 
compare 
the 
activity

Output Result OutcomeActivity

Output Result OutcomeReference

Impact
-

Figure 4 . Example of an impact pathway
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Impact Reference A Reference B Reference C

Increase in income Positive Positive Positive

Food security Positive Positive Positive

Gender equality Positive Positive Positive

Water use Negative Positive Positive

Climate 
change

Fertilizer
Negative/
Identical

Positive Positive

Transport Positive Positive Identical

Fuel usage Identical Identical Positive

Human capital creation Positive Positive Positive

Barsha Pumps have different impacts on the livelihoods of 
farmers in three reference scenarios

• The reference scenarios are different for certain groups of farmers.
Farmers are sub-divided into three groups:

– (A) those who did not irrigate and produce during dry season;

– (B) those who used to irrigated by bucket; and

– (C) those who used a diesel pump.

• Furthermore, it is assumed that farmers who use the Barsha Pump in
combination with a drip irrigation system, whereas farmers in the
reference scenarios did not.

• Overall, farmers using a Barsha Pump have an increase in income
through revenue improvement and time saved on irrigation. Farmers
have increased access to nutritious food and female farmers are
financially more independent. Additionally, farmers decrease their
environmental impact with lower contribution to climate
change. Because additional food is produced locally, there is a
reduced demand for transportation to markets.

Table 2. Example of how impacts differ across reference scenarios A, B and C
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16Data from primary- and secondary sources are collected 
prior to impact measurements

• Before quantifying and monetizing the impacts, data needs to be
collected. This entails primary data provided by aQysta and
additional secondary data where needed.

• aQysta collected the primary data through several data requests,
containing questions on required data points.

• Additional data, such as the Social Cost of Carbon or prevailing wages
in the countries in scope, are collected from secondary sources.

Table 3. Primary and secondary data points and data sources (for 2018) 1

Data point Source

Total # of Barsha Pumps sold aQysta

Prices of Barsha Pumps sold aQysta

Share of female customers aQysta

Water usage per pump aQysta

Length of Growing Period period aQysta

Yields aQysta

Fertilizer usage aQysta

Farmgate prices of produce aQysta

Total # of trainings provided aQysta

Social Cost of Carbon True Price Tool

GHG potential of fertilizer True Price Tool

True ROI of trainings True Price Tool

Prevailing wages Central Bureau of Statistics (per relevant country)

Smallholder farmers portrait www.fao.org/family-farming/data-sources/dataportrait

Prevalence of food inadequacy https://landportal.org/book/indicator/fao-21024-6121

Prevalence of undernourishment https://ourworldindata.org/hunger-and-undernourishment

DALY's lost in Nepal and Indonesia https://ourworldindata.org/burden-of-disease

Food security indicators https://foodsecurityindex.eiu.com/

Validation

Analysis

Data 
collection

Model 
building

Scoping

Reporting

1 For more information regarding data and calculations used, please refer to page 38.

http://dataportal.opendataforafrica.org/
https://ourworldindata.org/burden-of-disease
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17A qualitative materiality assessment is performed to 
assess the most material impacts

• The results of the assessment are presented in a materiality graph as
shown on the right.

• The circles in this graph represent the relative size of the analyzed
impacts per capital (financial, social, human, natural, manufactured
and intellectual).

• Circles above the horizontal axis represent positive impacts, those
below negative impacts.

• All impacts are labeled in the graph, as shown in the figure.

• Six impacts are chosen by Climate Circle, based on expected
materiality, for the quantitative assessment and are presented as
filled-in circles.

• The relative size of the impacts is estimated based on the results of
the quantitative impact measurement, additional calculations on
some of the impacts and expertise of the Impact Institute on relative
materiality of these impacts.

Figure 5. Qualitative materiality assessment
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18The ten-year impact of systems sold before 2019 is 
calculated using primary and secondary data

• Based on the defined impact pathways and using the collected data,
all impacts are then quantified and monetized.

• Impact calculations are made per Barsha Pump. These impacts stem
from different value drivers, depending on the impact in scope (e.g.
food security in the figure). A weighted average is taken of each of
the three reference scenarios.

• To illustrate, an increase in food security for farmers and households
may be driven by an improvement in well-being and health.

• These impacts will last throughout the lifespan of the system (ten
years). The discounted impacts of a system over ten years are
therefore attributed to year in which the system is sold. To calculate
the total impact that aQysta has made so far, the impact of one
system over its average lifespan is multiplied by the number of
systems sold before 2019.

Figure 6. From value drivers (1) to system-level impact (2) to total impact (3)

Food security

System-level impact

Total impact

x systems sold

(1)

(2)

(3)

Disability-Adjusted Life Year (DALY)

The impact on food security relies to a large extent on the reduction in DALYs due to
increased health and improvements in well-being. DALYs are an accepted method to
measure the overall disease burden in a given population. It measures the number of
years lost due to ill-health, disability or early death. To illustrate, undernourishment
and anxiety over food insecurity are factors that influence the quality of life and
health of a person, and reducing these factors reduces the number of DALYs lost.
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19Impacts are monetized using validated and accepted 
monetization factors

Monetization

One way to value impacts is to monetize them. Monetizing impacts means
expressing impacts by the amount of money needed to establish a similar outcome.
When impacts are expressed in monetary values, that does not mean they are
reduced to their monetary value. One way to illustrate this is to think of the intrinsic
value of human capital and the financial value of human capital. The intrinsic value
might be partially reflected by the financial value, but the financial value does not
substitute the intrinsic value. As often there are multiple impacts included in the
measurement, the advantage of monetizing them is that they become comparable
because they are now in the same scale. This means we can compare for example
positive impacts with negative impacts or analyze which positive impacts take up the
biggest share.

1 The monetization factor for food security values Disability Adjusted Life Years and is explained in the box above.

• Treating all value creation on an equal footing requires that all
capitals are expressed in the same metric. Monetization converts all
capitals to monetary values, the language of companies, investors
and consumers.

• For more information on the calculations of the quantified impact
and the associated monetization factors, refer to the box and the
annex.
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20The results of the assessment of aQysta are subsequently 
validated and presented.

• All assessments are subsequently validated and presented in reports.

• This report presents the method and results of the impact
assessment of aQysta, including the quantification and valuation of
the 6 main impacts of the company. Insights are gained into the
societal value of Barsha Pumps for farmers in Nepal and Indonesia.
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22The results give an insight into aQysta’s main societal 
impacts

• This chapter presents the preliminary results of the impact
assessment of aQysta.

• First, some relevant descriptive statistics and characteristics of aQysta
are presented.

• Then, the results of the qualitative assessment are presented. These
are presented in a bubble chart. This provides detailed insights in the
impacts per capital and per stakeholder group.

• Additionally, six impacts are selected and the corresponding
quantitative assessments of the company are presented. These
quantitative assessments are used for comparing impacts,
distinguishing main value drivers.
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23Different value drivers determine aQysta’s societal impact

• The qualitative assessment of aQysta's activities demonstrates an
impactful business model. aQysta projects to have a business model
that generates positive impact for multiple stakeholders.

• aQysta promotes the wealth and well-being of farmers it sells hydro-
powered pumping systems to. The Barsha Pump increases food
security for customers through increased production and for other
direct beneficiaries, when households’ leftover produce is sold to
neighboring farmers.

• aQysta also contributes to gender equality, given that 60% of their
customers are female farmers. The company estimates it reached at
least 5,000 direct beneficiaries globally, 58% of which are female.

• Yield and time savings improvements feed into many impacts, e.g.
food security, while reduced need for fossil-fuel drives environmental
impact down.

• There are also significant water savings when the Barsha Pump is
used in combination with drip irrigation (50%) and the Length of
Growing Period will be longer, because farmers are able to produce
during dry-season.

Driver Value

Share of systems sold to female customers 60%

Share of female direct beneficiaries 58%

Yield improvement (weighted average) 15-29%

Increase in Length of Growing Period 15-25%

Water savings (drip irrigation) 50%

Variable Value

Regions in scope for present analysis Nepal and Indonesia

Total systems sold (globally, before 2019) 210

Direct beneficiaries reached (globally, before 2019) >5,000

Average cost of a system incl. transportation USD 1,800

Average cost of a Barsha pump excl. transportation USD 1,350

Table 4. Descriptives for aQysta

Table 5. Main value drivers of aQysta’s Barsha pump
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24Results of the qualitative assessment are presented in a 
bubble chart and show the impact of aQysta

Figure 7. Qualitative materiality assessment. For further explanation, see next page
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25The qualitative assessment shows large, positive impacts 
for customers and the environment

• The most material positive impacts occur for customers and the
environment in the form of social, human and natural capital.
Intellectual capital impact is driven by the innovation and
technological development of hydro-powered pumping solutions.
Manufactured capital is driven by the value of hydro-powered
pumping systems, or the consumer surplus of having the system.

• Of the impacts on social capital, increase in income, food security,
and gender equality are most material. Hydro-powered pumping
solutions also increase the demand for local labour because of
increased production.

• Last, aQysta contributes positively to the limitation of climate change,
as well as other natural capital impacts, including water use and land
use. Farmers using Barsha Pumps still use scarce water, but,
depending on the reference scenario they were previously in, to a
lower degree than conventional, non-drop irrigation farming. The
impact on land use is expected to be positive as land covered by
crops reduces the risk of land degradation. Land use is not quantified
in the model. The impact material depletion is negative, due to the
materials that are used to produce the Barsha Pumps.

Figure 8. Qualitative materiality assessment
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26Six impacts are selected, assessed and quantified with 
respect to three reference scenarios1

Activity

aQysta sells and 
facilitates the use 
of Barsha pumps 

with a drip 
irrigation system 
and storage tanks 

to farmers in Nepal 
and Indonesia. 

Some pumps are 
provided via 

financing schemes.

X Barsha pumps and 
drip system are 

available for farmers 
to buy in Nepal and 

Indonesia

Y farmers set up a 
Barsha pump and 

drip system for 
irrigation

Z farmers benefit 
from nearby farmers 

having set up a 
Barsha pump for 

irrigation

A: Farmers that previously had no access to water during dry season and would not plant anything
B: Farmers that previously hand carried water for irrigation
C: Farmers that previously used diesel pumps for irrigation
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Increase in income

Output Result Impact

Lower malnutrition has positive effects on health of farmer households

Outcome

Yield improvement and production in dry season induces increase in income

Food security
Lower stress due to food availability leads to an increase in well being

Female farmers get access to loans and can produce their own food

No diesel is used for pumping

There is less need for transportation to the  market to purchase food during 
dry season

Trainings by aQysta lead to potential future earnings through improved on-
and off-farm functioning

Gender equality

Limitation of climate 
change

Human capital creation

The use of water is higher or lower depending on the reference Water savings

1 See appendix for separate impact pathways for references A, B, and C

Additional crops grown sequestrate carbon

Less need for chemical fertilizer
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27The quantitative assessment shows that aQysta creates 
value for their customers and the environment

• Before 2019, aQysta has sold 160 systems in Nepal and 20 in
Indonesia. A system has an average lifespan of ten years, so impacts
are discounted over these ten years.

• Compared to the weighted average of the three reference scenarios,
farmers generate higher income, reducing their potential
underearning with a total impact of 534,000 USD1 in Nepal and
54,000 USD in Indonesia. Food security is ensured through higher
yields and increased access to nutritious food, resulting in a total
impact of 110,000 USD in Nepal and 9,000 USD in Indonesia.

• aQysta also contributes to female empowerment, and to a wider
extent to gender equality, by increasing female farmer income,
thereby increasing their autonomy. This results in a total impact of
211,000 USD in Nepal and 23,000 USD in Indonesia.

• By providing trainings to customers, aQysta also contributes to the
creation of human capital, resulting in an impact of 39,000 USD in
Nepal and 14,000 USD in Indonesia.

• Impacts on the environment include the limitation of climate change
and water use. The impact on climate change is 25,000 USD in Nepal
and 3,000 USD in Indonesia; the impact of water use is 13,000 USD in
Nepal and 1,000 USD in Indonesia;

Figure 9. Total monetized impacts based on 180 systems sold before 2019 – 160 in 
Nepal and 20 in Indonesia

1 For limitations and assumptions, please refer to pages 39 and 40
2 Figures are rounded to the nearest thousand 
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Value drivers

Yield improvement 15-29%

Increase Length of Growing Period 15-25%

Time saved (weighed average) on irrigation 164%

Increase in income: aQysta’s activities reduce poverty by 
increasing earnings of households and farmers

• aQysta’s Basha Pump increase income by 3,300 USD/system in Nepal
and by 2,700 USD in Indonesia. 1, 2

• Increased income is driven by yield improvements, increases in the
Length of Growing Period (LGP), and time saved with irrigation.

• Yield improvements allow farmers to produce more crops of which a
share can be sold on the local market with the potential to increase
their income.

• An increase in LGP allows farmers to cultivate their land more days
per year, for example because they can farm during dry-season,
which would otherwise be possible only marginally or not at all.

• Time saved arises chiefly from the fact that the Barsha Pump requires
less labor to operate compared to options that require farmers to
irrigate by hand – e.g. irrigation by bucket. The time that is saved can
be spend on other income-generating activities.

• Overall, the Barsha Pump increases the quantity of produce that can
be sold and therefore revenue. Hydro-powered irrigation typically
requires lower labor and lower physical intensity than traditional
farming, thereby decreasing time needed to irrigate.

Monetized impact
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1 Figures are rounded to the nearest hundred
2 For limitations and assumptions, please refer to pages 39 and 40
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29Gender equality: aQysta contribute positively to gender 
equality due to having many female customers

• Women in Nepal and Indonesia are empowered to produce their own
food using hydro-powered pumping systems, resulting in positive
impacts of 1,300 USD/system in Nepal and 1,200 USD/system in
Indonesia. 1, 2

• 60% of aQysta customers are female customers and 58% of the direct
beneficiaries are female.

• Access to irrigation systems empowers women through several
channels. It allows them to generate their own income, save time and
increase their well-being.

• Female farmers can generate their own (higher) income due to the
potential benefits from yield improvements. This increased autonomy
can be used for example for education and learning or work off-farm
to increase revenues.

• Female heads of households also benefit from lower anxiety as they
are empowered to make their own financial decisions.

Value drivers

# of female direct beneficiaries 480

Yield improvement 15-29%

Increase Length of Growing Period 15-25%

Monetized impact
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1 Figures are rounded to the nearest hundred
2 For limitations and assumptions, please refer to pages 39 and 40 
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30Food security: aQysta increases food security of 
households by improving health and well-being

• Improvements in food security have a positive impact of 700
USD/system in Nepal and of 400 USD/system in Indonesia. 1, 2

• Increased food availability ensures food security at farm-level, mainly
through increased nutritional value and reduced stress from yield
uncertainty. Having a Barsha Pump improves health by allowing
farmers to produce more produce with a higher nutritional value.
This reduces food deficits and nutritional deficiencies, thus directly
improving the health of beneficiaries.

• Increased food availability furthermore affects levels of anxiety
experienced by households with a food deficit. If food is available
throughout the year, the well-being of beneficiaries increases in
periods that would otherwise be defined by food scarcity. Hydro-
powered pumping systems provide farmers and neighbors with
predictable yields. This is driven by different factors, including yield
improvement and lower vulnerability to seasons and weather-related
events.

Value drivers

Yield improvement 15-29%

Increase Length of Growing Period 15-25%

Monetized impact
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1 Figures are rounded to the nearest hundred
2 For limitations and assumptions, please refer to pages 39 and 40 
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31Human capital creation: Trainings provide customers with 
extra competencies for growing their own food

• Human capital created by aQysta through trainings results in positive
impacts of 200 USD/system in Nepal and 700 USD/system in
Indonesia. 1, 2

• When farmers purchase a Barsha Pump, they receive weekly trainings
from aQysta’s local field staff. These are provided by local partners
and include training irrigation and how to combine this with fertilizer
use, seeding and plant care.

• Training enhances knowledge and human capital of its participants.
This allows farmers to increase the potential benefits they can reach
from irrigation and increases their future earnings.

• The difference in impact between Nepal and Indonesia is due to
country-specific prevailing wages. On average, the prevailing wages
are higher in Indonesia. The relative cost and return of trainings are
therefore higher in Indonesia (see page 38 for the underlying
calculation).

Value driver

# of trainings provided 650

Monetized impact
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1 Figures are rounded to the nearest hundred
2 For limitations and assumptions, please refer to pages 39 and 40 
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32Climate change: Limitation of climate change is positive 
and driven by lower transportation and energy use

• The activities of aQysta contribute positively to the limitation of
climate change through four channels, namely reduced need for
chemical fertilizer, reduced transportation and fossil-fuel use, and
carbon sequestration of the additional crops that are grown. An
average Barsha Pump reduces the impact on climate change by
roughly 160 USD for both Nepal and Indonesia. 1, 2

• As discussed, hydro-powered systems increase the Length of Growing
Period and improve yields each year. Having improved access to food
reduces the need for transportation to purchase food on the markets
during dry-season, thereby reducing CO2 emissions from
transportation to and from markets.

• When comparing farmers that have a Barsha Pump with farmers that
used to operate a diesel pump, there is further limitation of climate
change. The Barsha Pump does not require diesel or electricity to
operate due to the system being powered by the flow of the adjacent
river. The hydro-powered pumps thus reduces the amount of the
GHG emissions from fossil-fuel usage.

• There is also a reduced need for chemical fertilizer and the additional
crops that are grown sequestrate carbon. Both reduce CO2-
equivalent emissions.

Value drivers

Avoided number of trips to market 5-6/year

Avoided liters of diesel 92 L/ha

Avoided CO2 emissions per pump 1.4 t CO2-eq/year

Monetized impact
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1 Figures are rounded to the nearest ten
2 For limitations and assumptions, please refer to pages 39 and 40 
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33Water use: An improvement in water efficiency drives the 
impact on water usage

• On average, a Barsha pump positively impacts water usage in Nepal
by 80 USD/system and in Indonesia by 30 USD/system. 1, 2

• Water usage is calculated using validated methodologies. The Water
Footprint Network is used to measure the societal costs of water,
groundwater and river water (Mekonnen and Hoekstra, 2010).
Country-specific water scarcity factors from Water Risk Filter are used
to assess water scarcity. 3 Groundwater is valued the same as river
water. Water scarcity is higher in Nepal and thus valued more.

• Drip irrigation (used in combination with the Barsha Pump) uses
water more efficiently and water is therefore saved when comparing
the usage of a Barsha pump with reference scenarios B and C
(irrigation by hand and irrigation with a diesel pump, resp.). Hydro-
powered pumps also pump less water per hour compared to diesel-
and solar pumps. The latter two pumps can pump rivers dry, whereas
the Barsha Pump allows water levels to regenerate.

• This is reflected in the values for B and C in the figure to the right,
with positive impact of 140- and 420 USD/system, respectively.

• However, considering farmers from reference scenario A, the impact
is negative (-220 USD/system). These farmers did not cultivate during
dry-season before using the Barsha Pump.

Value driver

Water efficiency (drip irrigation) 50%

Monetized impact

1 Figures are rounded to the nearest ten
2 For limitations and assumptions, please refer to pages 39 and 40 
3 http://waterriskfilter.panda.org/en/Explore/CountryProfiles#compare/1/10
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35The impact assessment of aQysta provides an insightful 
overview of its impact and societal value

• The results show that aQysta generates positive impact for different
stakeholders, in particular for households and farmers.

• First, the positive impact on social and human capital is significant.
Farmers and households experience an increase in their earnings,
which helps to lift them out of poverty. Additionally, their food
security is enhanced through increased well-being from nutritional
value and lower anxiety. A positive impact also occurs on gender
equality and human capital creation due to the empowerment of
women customers and the trainings offered by aQysta.

• The impacts on the environment are contradictory, but evened out by
the explanation that the Barsha Pump uses more water when
compared with Reference A, but less when compared with Reference
B and C. The limitation of climate change from reduced
transportation and lower diesel use is positive.

• Overall, the results show that aQysta has a large positive societal
return, due to the positive social, human and natural capital impacts
that the company generates.

0

100

200

300

400

500

600

Increase

in income

Gender

equa lity

Food

security

Human

capital

Climate

change

Water use

T
o

ta
l 
im

p
a
c
t 

in
 2

0
1
8
 (
in

 t
h

o
u

sa
n

d
s 

U
S
D

) Total impact before 2019 - Nepal

0

10

20

30

40

50

60

Increase in

income

Gender

equality

Food

security

Human

capital

Climate

change

Water use

T
o

ta
l 
im

p
a
c
t 

in
 2

0
1
8
 (
in

 t
h

o
u

sa
n

d
s 

U
S
D

) Total impact before 2019 - Indonesia



Copyright 2019 Impact Institute. All rights reserved.

36The results of the analysis facilitate decision-making and 
can be used in communication to different stakeholders 

• The results of the assessment provide an insightful and substantiated
overview of the value creation of aQysta. The added value of the
analysis is expressing the company’s main impacts in a single metric
through monetization, which enables an easy comparison of the
impacts and makes the assessment actionable.

• This facilitates decision-making, as it reveals the trade-offs that need
to be made to inform decisions. Reporting the impact of investing in
aQysta in this way enables investors to prioritize and optimize their
preferred impact.

• Further, the results can be used for communication towards different 
stakeholders, e.g. employees, investors, customers or the broader 
society.

Communication application is dependent on the stakeholder

Broader Society Investors CustomersEmployees
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Impact Description of calculation Main data points Relevant sources
Increase in 
income

Increase in income consists of a weighted increase in income for male and female farmers. 
This increase is calculated as the difference in income (in USD/year) between a Barsha pump 
system and the three reference scenarios. The income per pump is calculated as the sum of 
revenue, input costs, labor costs, taxes, and opportunity costs of time.

• Prevailing wages Nepal & Indonesia

• Smallholders data portrait
• Income tax
• Revenue 
• Input usage

• Government of Indonesia Central Bureau of Statistics
• Government of Nepal, Central Bureau of Statistics 
• www.fao.org/family-farming/data-sources/dataportrait
• http://taxsummaries.pwc.com/ID/tax-summaries-home
• IIX Impact Framework
• Data request aQysta

Gender 
equality

Gender equality consists of the increase in income attributable to gender equality, gains in 
female education and financial independence for female farmers. The increase in female 
farmer income is calculated as a relative increase in income as compared to male farmers. 
Gains in female education are calculated as the time that can be spent on education due to 
the time saved due to increased revenue multiplied by a future earnings potential factor. It is 
assumed that for at least some of this revenue, a female farmer would have to work off-farm, 
which she does not have to do now. Last, financial independence is calculated as the change 
in income attributable to gender times a women’s decision-making factor.

• Future earnings potential factor
• DALY’s lost in Nepal & Indonesia
• Hours to validate a year of schooling
• Yields
• Women’s participation in household 

decision-making

• True Price future income – loss model
• https://ourworldindata.org/burden-of-disease
• UNESCO. (2008)
• Data request aQysta
• Acharya et al. (2010). Reproductive health; Permana, Aziz, 

and HO (2015).

Food 
security

Food security is measured as a combination of improvements in health and well-being driven 
mainly by improvements in yields of the main crop (shallots). Health improvement is 
measured as the reduction in DALYs lost times the monetization value of a disability-adjusted 
life year (DALY). Well-being improvement is measured as the change in anxiety (DALY/system) 
times the monetization value of a DALY.

• Improvements in food consumption
• Prevalence of food inadequacy
• Prevalence of undernourishment
• Yields

• Data request aQysta
• https://landportal.org/book/indicator/fao-21024-6121
• https://ourworldindata.org/hunger-and-undernourishment
• Data request aQysta

Human 
capital 
creation

Human capital creation consists of the true return on provided trainings by aQysta’s fieldstaff. 
This return is calculated as the total costs of trainings (USD/system) times de true ROI of 
trainings.

• True ROI of trainings
• Costs of trainings 

• True price drivers of human capital model
• Data request aQysta

Water use Water use is based on the value of the amount of water that is either saved or increasingly 
used. This value is calculated as the difference in water usage per pump (as compared to the 
reference scenario) times the water scarcity factor times the monetization factor for blue 
water desalination costs. The water saved per system is calculated based on difference in 
water usage (L/ha/day) between the option- and reference scenario and the Length of 
Growing Period (LGP) in each scenario.

• Water desalination cost
• Water scarcity factor
• Water usage Barsha pump
• Length of Growing period

• True Price tool
• True Price water scarcity and eutrophication risk
• Data request aQysta 
• Data request aQysta 

Limitation of 
climate 
change

The limitation of climate change consists of the reduction in environmental costs of fertilizer, 
transportation, and fuel usage. Fertilizer usage is calculated as the difference in fertilizer of 
the Barsha Pump scenario as compared to the three references. Transportation is calculated 
as the difference in GHG emissions from avoided trips to the market. The environmental 
impacts of fertilizer, electricity use and transportation are monetized using a Social Cost of 
Carbon.

1 
Fuel usage is calculated as the difference in diesel input between the option and 

reference scenario C. 

• Social Cost of Carbon
• Distance to markets
• Emissions from fertilizer usage
• Fertilizer use
• Fuel usage

• True Price tool
• Leinbach (1981); Ghimire, Huang, and Shrestha (2014) 
• True Price tool
• Data request aQysta 
• IIX Impact Framework

Calculations of the quantified and monetized impacts

1 To illustrate, the monetization factor used to monetize the Social Cost of Carbon is 127 USD/t CO2-eq. A reduction by a tonne CO2 
equivalents, for example through a reduction in transportation, therefore has a positive impact on society of 127 USD.

http://www.fao.org/family-farming/data-sources/dataportrait
http://taxsummaries.pwc.com/ID/tax-summaries-home
https://ourworldindata.org/burden-of-disease
https://landportal.org/book/indicator/fao-21024-6121
https://ourworldindata.org/hunger-and-undernourishment
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39Assumptions
• Only cultivation in dry season is considered for the land that is irrigated by the pump and the effects of this pump on the impacts. It may very well 

be that farmers have larger tracts of land further from the river where they produce staples and where the impacts of farming are different. This is 
placed out of scope

• Everything that happens due to the pump is considered additional. For example, the additional food that is produced with the pump would, unless 
clearly specified in the reference, not be produced otherwise.

• No diesel is used for irrigation in reference A and B.
• At the end of dry season there is one harvest. 
• 15% time saved is used for off-farm work, except for reference A, where all time saved is spent on off-farm work. This is because farmers in 

reference A do not cultivate during dry-season and are expected to work somewhere else for their livelihood.
• Difference in revenue and taxes paid is zero for reference C, assuming that yields are the same.
• Option (Barsha pump) and Reference C are equal in yield improvement-related aspects.
• Increase in income attributable to gender equality is used as a proxy for the reduction in anxiety resulting from using the Barsha Pump
• 5% of time saved is spent on education.
• Impact of trainings is the same for all scenarios.
• The only costs are salaries paid to field staff and their opportunity cost of time
• Barsha Pump is connected to a drip irrigation system. In reference A and B, no drip irrigation system is used.
• Per trip to the market, a farmer maximally takes 2 100 kg bag per truck.
• The same crops are produced with or without irrigation in all scenarios. Different and more valuable crops, or crops with a higher nutritious value, 

may be produced in practice, which may affect farmers’ income and food security.
• Crops are harvested around a similar time-frame in all scenarios. In practice, irrigation may allow farmers to sell crops “off-cycle”, with higher 

prices received per kg of crop.
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40Limitations
• Availability of data. Much of the data used comes from secondary sources. It should be noted that such data can be highly contextual and might 

be different in the specific context of users of aQysta’s systems. Primary data is self-reported by aQysta. Ideally, primary data is collected 
independently, but due to budget and time constraints this was impossible. The results must therefore be interpreted with care. 

• Reference scenarios. The results are calculated using three reference scenarios. In practice, the reference scenarios may be different, highly 
heterogenous and context dependent. Correspondingly, the results will be different depending on these factors
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Impact Capital Stakeholder group +/- Description
Gender equality Social Customers + Women empowerment due to increased food autonomy and time for education as well as financial independence 

and access to loans

Food security Social Society-at-large/customer + Customers are less affected by seasons and adverse weather conditions. Customers can also produce nutritious 
vegetables, thus increasing well-being, health and food security.

Increase in income Human Customers + Time and money saved because of efficiently growing own crops, increased production and revenue

Health and Safety Human Customers + Decrease of pesticide use, less use of heavy and diesel-fuelled equipment should lead to better health & safety 
outcomes

Opportunity cost of labour Human Society-at-large - The economic value of labor of aQysta employees and field staff

Well-being of job creation Human Society-at-large + Refers to employees and field staff of aQysta

Well-being of job creation Human Society-at-large/customer +/- The introduction of Barsha Pumps may lead to a change in labour required at farmer level. Labour demand may 
either increase due to (increased) production during  dry season or lower because irrigation is less labor 
intensive.

Human capital creation Human Customers + The creation of human capital through the provision of trainings

Innovation and technological 
development

Intellectual aQysta + New technology, process innovation and data availability 

Value of hydro-powered pumping 
systems

Produced Capital Customers + Market value of hydro-powered pumping systems

Impacts long list
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Impact Capital Stakeholder group +/- Description
Limitation of climate change Natural Environment + Company initiatives reduce negative environmental impacts by reducing downstream externalities. Positive: Reduced 

fossil-fuel usage and reduced demand for transportation to and from markets. Negative: CO2 emissions of fertilizers 
production as more fertilizer is used when compared to Reference A (no production)

Limitation of water use Natural Environment +/- More water is used because of pumping systems. Whether this is a negative or positive impact depends on the water 
scarcity factor in the region and the whether farmers that now use the pump were previously in Reference A, or in 
Reference B or C

Limitation of water pollution Natural Environment +/- Less use of pesticides/fertilizers as compared to reference B and C > less pollution of ground and surface water by 
company emissions (for example through NOx, SOx and particulates). 

Limitation of soil pollution Natural Environment + Pollution of soil by emissions (for example through NOx, SOx and particulates)

Limitation of air pollution Natural Environment + Pollution of air by emissions (for example through NH3, NOx, SOx and particulates)

Limitation of land use Natural Environment +/- Continuous use of land for farming (dry season). But irrigation reduces soil fertility depletion.

Limitation of material depletion Natural Environment + Less use of minerals and other scarce resources for fertilizer/pesticides

Profit Financial aQysta + Profit of aQysta from operations

Payments from customers Financial Customers - Revenue from sale of Barsha pumps

Payment of employees Financial Employees + Salaries, pensions and contributions to social security paid to employees and the government

Payments to suppliers Financial Society-at-large + Purchase of materials to build Barsha pumps 

Taxes Financial Society-at-large + Profit tax, income taxes and labor taxes for staff (employees and non-employees) paid by aQysta

Impacts long list
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Activity

aQysta sells and 
facilitates the use of 
Barsha pumps with 

a drip irrigation 
system and storage 
tanks to farmers in 

Nepal and 
Indonesia. Some 

pumps are provided 
via financing 

schemes.

X Barsha pumps are 
available for 

households and 
farmers to buy in 

Nepal and Indonesia

Farmers that previously had no access to water during dry season and would not plant anything

aQ
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R
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A

Increase in income

Output Result Impact

Higher fertilizer and pesticides use in dry season

Outcome

Yield improvement induces increase in income

Higher labor requirements during dry season

Female farmers can produce food and have access to loan

Less transport is needed because own food can be produced in dry season

Trainings by aQysta lead to potential future earnings

Gender equality

Limitation of climate 
change

Human capital creation

Decrease in income

Decrease in income

More water is used but yields are significantly higher Water usage

aQysta’s activities result in positive outcomes and impacts 
for farmers with respect to reference scenario A

Y farmers set up a 
Barsha pump for 
irrigation and can 

produce during dry 
season

Z farmers benefit 
from nearby farmers 

having set up a 
Barsha pump for 

irrigation
Additional crops grown sequestrate carbon

Limitation of climate 
change
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Activity

aQysta sells and 
facilitates the use of 
Barsha pumps with 

a drip irrigation 
system and storage 
tanks to farmers in 

Nepal and 
Indonesia. Some 

pumps are provided 
via financing 

schemes.

X Barsha pumps are 
available for 

households and 
farmers to buy in 

Nepal and Indonesia

Farmers that previously hand carried water for irrigation

aQ
ys

ta
R

ef
e-

re
n

ce
B

Increase in income

Output Result Impact

Lower fertilizer and pesticides induce lower costs for farmers

Outcome

Yield improvement induces increase in income

Labor requirements reduce costs for farmers

Less fertilizer is used for the same yield produced

More transport is needed due to increased yields

Trainings by aQysta lead to potential future earnings

Gender equality

Limitation of climate 
change

Human capital creation

Increase in income

Increase in income

Limitation of climate 
change

Less water is used but yields are higher Water usage

aQysta’s activities result in positive outcomes and impacts 
for farmers with respect to reference scenario B

Y farmers set up a 
Barsha pump for 
irrigation and can 

produce during dry 
season

Z farmers benefit 
from nearby farmers 

having set up a 
Barsha pump for 

irrigation

Female farmers can produce food, get access to loan, and Female farmers can 
produce food and have access to loan

Additional crops grown sequestrate carbon
Limitation of climate 

change
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Activity

aQysta sells and 
facilitates the use of 
Barsha pumps with 

a drip irrigation 
system and storage 
tanks to farmers in 

Nepal and 
Indonesia. Some 

pumps are provided 
via financing 

schemes.

X Barsha pumps are 
available for 

households and 
farmers to buy in 

Nepal and Indonesia

Farmers that previously used fossil-fuel based pumps for irrigation

aQ
ys
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No difference in income

Output Result Impact

Lower diesel requirements induce lower costs for farmers

Outcome

Yield is assumed the same 

Labor requirements reduce costs for farmers

Female farmers can produce food, get access to loan, and Female farmers can 
produce food and have access to loan

Less fertilizer is used for the same yield produced

More transport is needed due to increased yields

Trainings by aQysta lead to potential future earnings

Gender equality

Limitation of climate 
change

Human capital creation

Increase in income

Poverty alleviation

Limitation of climate 
change

Less water is used for the same yield produced Water savings

aQysta’s activities result in positive outcomes and impacts 
for farmers with respect to reference scenario C

Y farmers set up a 
Barsha pump for 
irrigation and can 

produce during dry 
season

Z farmers benefit 
from nearby farmers 

having set up a 
Barsha pump for 

irrigation

Additional crops grown sequestrate carbon
Limitation of climate 

change
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