TOOLBOX ON SOLAR POWERED IRRIGATION SYSTEMS (SPIS)
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ABBREVIATIONS

Ah
CWR
DC/AC
ET
FAO
Gd
Glz
GIWR
GPFI
HERA
Hr
IEC
IFC
IRR
IWR
MPPT
NGO
NIWR
NPV

PV
PVP
SAT
SPIS
STC
TC
uv
vd

Wp

Ampere hour

Crop Water Requirement

Direct Current / Alternating Current
Evapotranspiration

Food and Agriculture Organization of the United Nations
Daily Global Irradiation

Gesellschaft fur Internationale Zusammenarbeit
Gross Irrigation Water Requirement

Global Partnership for Financial Inclusion

GlZ Program Poverty-oriented Basic Energy Services
Total Head

International Electrotechnical Commission
International Finance Corporation

Internal Rate of Return

Irrigation Water Requirement

Maximum Power Point Tracking
Non-Governmental Organization

Net Irrigation Water Requirement

Net Present Value

square meter

photovoltaic

Photovoltaic Pump

Side Acceptance Test

Solar Powered Irrigation System

Standard Test Conditions

Temperature Coefficient

Ultraviolet

Daily crop water requirement

Watt

Watt peak
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FURTHER READING, LINKS AND TOOLS

Links
Agriculture Finance Support Facility (AGRIFIN). Retrieved from https://www.agrifinfacility.org/

Making Finance works for Africa (2017): Agricultural & Rural Finance. Retrieved from
http://www.mfw4a.org/agricultural-rural-finance/agricultural-rural-finance.html

Microfinance Gateway Highlighting noteworthy publications and key resources on rural and :(2014)
:agricultural finance. InGateway Guide to Rural and Agricultural Finance. Retrieved from
http://www.microfinancegateway.org/library/gateway-gquide-rural-and-agricultural-finance

Publications / Papers

AFRACO, FAO, the Land Bank of South Africa and the World Bank (2009): Expert Meeting in
Managing Risk in Financing Agriculture. Johannesburg, South Africa. Retrieved from
http://siteresources.worldbank.org/EXTARD/Resources/336681-
1252501755087/Joburg_proceedings.pdf

Bandyopadhyay, A. (2007): Credit Risk Models for Managing Bank's Agricultural Loan
Portfolio. Pune, India. In: Munich Personal RePEc Archive (MPRA) 5357. Retrieved from
https://mpra.ub.uni-muenchen.de/5357/1/MPRA paper_5357.pdf

Deutsche Gesellschaft fur Internationale Zusammenarbeit (G1Z) GmbH (2011): Agricultural
Finance — Trends, Issues and Challenges. Retrieved from
http://www.ruralfinanceandinvestment.org/sites/default/files/06 __ giz2011-0460en-
agricultural-finance.pdf

International Finance Corporation (IFC) (2011): Scaling Up Access to Finance for Agricultural
SMEs Policy Review and Recommendations. Washington D.C., USA. Retrieved from
https://www.ifc.org/wps/wcm/connect/04da89804a02e2e19ce0fdd1a5d13d27/G20_Agrifinan
ce_Report.pdf?MOD=AJPERES

International Finance Corporation (IFC) (2012): Innovative Agricultural SME Finance Models.
Washington D.C., USA. Retrieved from
http://www.ifc.org/wps/wcm/connect/55301b804ebc5f379f86bf45b400a808/Innovative+Agric
ultural+SME+Fi-%20nance+Models.pdf?MOD=AJPERES

Mees, M. & Destrait, F. (2015): Guarantee Funds: A Response to Agricultural Credit Risk —
The Latin American Guarantee Fund. SOS Faim Belgium :In .Zoom Microfinance 44. Retrieved
from https://www.microfinancegateway.org/library/quarantee-funds-response-agricultural-
credit-risk-%E2%80%93-latin-american-guarantee-fund

Prasoon, P. K., Pareek, A., Natu, A. J., Ledesma, J. & Barman, N. D. (2014): Resource Book
on Designing & Delivering Agriculture Financing Products. Retrieved from
http://www.microsave.net/files/pdf/Designing_Delivering_Agriculture Financing Products.pdf

SOS Faim (2013): Developing rural finance through public-private sector cooperation. In:
Zoom Microfinance 40. Retrieved from https://www.sosfaim.lu/en/publication/developing-rural-
finance-through-public-private-sector-cooperation/
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http://www.mfw4a.org/agricultural-rural-finance/agricultural-rural-finance.html
http://www.microfinancegateway.org/library/gateway-guide-rural-and-agricultural-finance
http://siteresources.worldbank.org/EXTARD/Resources/336681-1252501755087/Joburg_proceedings.pdf
http://siteresources.worldbank.org/EXTARD/Resources/336681-1252501755087/Joburg_proceedings.pdf
https://mpra.ub.uni-muenchen.de/5357/1/MPRA_paper_5357.pdf
http://www.ruralfinanceandinvestment.org/sites/default/files/06__giz2011-0460en-agricultural-finance.pdf
http://www.ruralfinanceandinvestment.org/sites/default/files/06__giz2011-0460en-agricultural-finance.pdf
https://www.ifc.org/wps/wcm/connect/04da89804a02e2e19ce0fdd1a5d13d27/G20_Agrifinance_Report.pdf?MOD=AJPERES
https://www.ifc.org/wps/wcm/connect/04da89804a02e2e19ce0fdd1a5d13d27/G20_Agrifinance_Report.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/55301b804ebc5f379f86bf45b400a808/Innovative+Agricultural+SME+Fi-%20nance+Models.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/55301b804ebc5f379f86bf45b400a808/Innovative+Agricultural+SME+Fi-%20nance+Models.pdf?MOD=AJPERES
https://www.microfinancegateway.org/library/guarantee-funds-response-agricultural-credit-risk-%E2%80%93-latin-american-guarantee-fund
https://www.microfinancegateway.org/library/guarantee-funds-response-agricultural-credit-risk-%E2%80%93-latin-american-guarantee-fund
http://www.microsave.net/files/pdf/Designing_Delivering_Agriculture_Financing_Products.pdf
https://www.sosfaim.lu/en/publication/developing-rural-finance-through-public-private-sector-cooperation/
https://www.sosfaim.lu/en/publication/developing-rural-finance-through-public-private-sector-cooperation/

Tools

INVEST — Farm Analysis Tool: to calculate the overall profitability of the farm enterprise
and determine the extent of variable and fixed costs

INVEST — Payback Tool: to calculate the financial viability of a SPIS and compare that to
other alternative pumping systems (diesel and grid power)

Other relevant tools:

e PROMOTE - SPIS Rapid Assessment: includes a (financial) market analysis for
financing of SPIS components



FINANCIAL GLOSSARY

Assets

Capital expenditures
(CAPEX)

Cash Inflows

Cash Flow

Cash Outflow

Creditors
Collateral
Credit Sales

Current Assets

Debtors

Depreciation

Expenses / expenditure

Finished Good Stock
Financial Viability

Fixed Assets

Fixed Cost
Fixed Investment

Gross Margin

Position in balance sheet which represents what a company
owns.

Are one-time expenses. Normally they are long-term
investments in non-consumable parts of the business, for
example money that is spent on pump, panels, machines,
etc.

All cash receipts realized within a given period (e.g. from
sales).

Is the incoming and outgoing cash of a business. Cash
outflows are considered as negative cash flows and cash
inflows as positive ones.

Outgoing cash, all cash payments realized during a given
period (e.g. for buying production inputs, loan installments,
buying equipment).

Payable occurring from past credit (money owed to suppliers
for expenses).

Property or other assets that a borrower offers a lender to
secure a loan.

Sales made without receiving cash.

Cash and other assets which are expected to be converted
into cash or consumed during the normal operating cycle of
a business.

Receivables occurring from past credit sales.

A cost charged against fixed assets for their replacement.
Note: “depreciation” is one of the few expenses for which
there is no associated outgoing cash flow

Payment of cash or cash equivalent for good or services
received. Cost of resources used up or consumed by the
activities of the business.

An inventory of final products ready for sale.

Ability to generate sufficient income to meet operating
expenditure, financing needs and, ideally, to allow profit
generation. Financial viability is usually assessed using the
Net Present Value (NPV) and Internal Rate of Return (IRR)
approaches together with estimating the sensitivity of the
cost and revenue elements. Both NPV and IRR are the most
commonly used decision criteria of a cost-benefit analysis.

Assets required for long-term use and for physical use in the
business (machinery, buildings, office equipment, cars, etc.).

Costs that do not vary with the level of production.
Investment made in fixed assets (e.g. machinery)

Gross income minus gross expenses.



Income

Inflation

Internal Rate of Return

Liabilities

Life Cycle Costing

Material Stocks

Net Present Value

Net Working Capital

Operating expenses
(OPEX)

Payback Period (PP)

Profitability

Raw Material Purchases

Revenue

Variable Cost

Income is money generated from the activities of the
business.

The rate at which the general level of prices for goods and
services is rising and, consequently, the purchasing power of
currency is falling.

Gives the discount rate over the life-span of a capital
investment; i.e. the profit rate generated by a certain
investment (amount) over its life-span. By calculating IRR of
a project you can answer the question whether the money is
well spent or if less risky investment alternatives might be
more profitable in the long run, e.g. putting the money on a
bank account to get interest on it.

Claims by creditors against the assets of a business.

Is a technique for evaluating total cost of ownership to
compare different alternatives.

An inventory of all raw materials not yet used in production.

Determines the present worth of an investment by
discounting the cash inflows and cash outflows generated by
this investment over its life span. For the determination of the
NPV you need to define the expected life span of the
investment as well as a discount factor, which might be near
to the interest rate on deposits. You could also use the NPV
for comparison of alternative investment options.

Current assets minus current liabilities.

Are the ongoing costs for running a business that are related
with the operation and maintenance of it. They are the
expenses related to the production activity of the business
and they are divided into fixed and variable costs.

Is the length of time required to recover the cost of an
investment.

Income minus expenses. Is stated in the income statement
(or Profit and Loss Statement), which reports a company‘s
revenue, expenses, and net income over a period of time.

Cost incurred on purchase of raw material.

Is the income earned by a business typically through selling
goods/products or services.

Cost that varies directly with the level of production
delivered.



ANNEX — COLLECTION OF FORMULAE (FINANCES)
AVERAGE CASH FLOW*
*Definition: The “cash flow” is the incoming and outgoing cash of a business. Expenses

(costs) are considered as negative cash flows and revenues as positive ones.
Formula: (Revenue-R —Operating Expenses-C) = Cf. = Cash flow

PAYBACK PERIOD* (PP)

*Definition: The payback period is the length of time required to recover the cost of an
investment.

Formula: I/(R-C) = PP = Payback Period

I=Initial investment (CAPEX)

C=Average annual operating expenses (OPEX), excluding depreciation

R=Average annual revenue

(R-C) = Cf. = Cash flow

NET PRESENT VALUE* (NPV)

*Definition: The “Net Present Value” or NPV determines the present worth of an investment
by discounting the cash inflows and cash outflows generated by this investment over its life
span. For the determination of the NPV you need to define the expected life span of the
investment as well as a discount factor, which might be near to the interest rate on deposits.
You could also use the NPV for comparison of alternative investment options.

Formula:

i

Cf

NPV = Z L——Ip+S§
E_1(1+‘f‘)

r= Discount factor =: 6% (current deposit rate in Chile 4-5%)
S= Salvage Value = €0

I=Initial investment cost =€10,500

t= years counting from base year

n= lifetime of project (panels) = 15 years



INTERNAL RATE OF RETURN* (IRR)

*Definition: The “Internal Rate of Return” or IRR gives the discount rate over the life-span of
a capital investment; i.e. the profit rate generated by a certain investment (amount) over its
life-span. By calculating IRR of a project you can answer the question whether the money is
well spent or if less risky investment alternatives might be more profitable in the long run, e.g.
putting the money on a bank account to get interest on it.

Formula:
NPV = 0, or

n
Cf:
— = _,+S=0
Z (L+IRRY ° +
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