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TEA METHODS (Static cost benefit
assessment)
Interpretation and use:
• Static cost benefit assessment is very easy and quick to do without
needing tools such as
• computers (or even calculators with higher power functions).
• Neglecting interest rates and inflation rates makes the result quite
imprecise (in general too optimistic), especially in cases with high
interest rates or a big difference between inflation rate and interest rate.
• It can only be used for a preliminary check e.g. of an idea, just to
investigate whether further investigation should be done or not.

Sensitivity analysis:
Due to the imprecise results of this method with the unavoidable
underestimation of investment related cost, a sensitivity analysis based on
TEA done with static cost benefit assessment is not sensible.



TECHNO-ECONOMIC ANALYSIS

(TEA)
• Techno-economic assessment TEA in principle is
a cost-benefit comparison using different
methods. These assessments are used for tasks
such as:
▫ Evaluate the economic feasibility of a specific project
▫ Investigate cash flows (e.g. financing problems) over
the lifetime
▫ Evaluate the likelihood of different technology scales
and applications.
▫ Compare the economic quality of different
technology applications providing the same service.



TEA – COST ASSESSMENT

• For TEA cost are separated into:
▫ investment related cost
▫ operation related cost



TEA – COST ASSESSMENT
Investment related cost, comprise:
▫ Initial investment including planning and consulting cost
• It is the cost to the investor for project development, financing, the
construction, and for getting the plant into regular operation
(commissioning, operation permits and test operation phase)
• the cost for establishing the infrastructure for the project (area purchase,
traffic areas, building, electrical connection to grid etc.) as initial
investment
▫ Administration and insurance cost (annual)
• Usually it is assessed as a share of the investment sum and depending on
the size and the complexity assumed to be 1 to 2 % of the investment. In
special cases as very small units (e.g. very small CHP gasifiers) can be
higher, up to 5 % of investment depending on the situation. In other
cases (e.g. residential heating boiler in private use) it can be negligible.
▫ Cost for Infrastructure (annual)
• Cost for infrastructure, location, building etc. are hugely variable,
depending on the specific situation of the project to be assessed
• This cost includes e.g. rent to be paid for the area used and for the
building, canal dues, licence fees etc



TEA – COST ASSESSMENT
Operation related cost, comprise:
1. Fuel cost (OF)
The annual cost for the supply with fuels (main fuel, additional fuels).
Fuel cost is usually predominant in the cost structure of a biomass project.
Two elements are very important for doing the assessment:
• The specific fuel cost at the plant gate over the lifetime
−is the cost the plant has to pay for a unit fuel at the plant
(including loading and transport cost) without taxes (VAT).
• Fuel consumption (amount of fuel needed )
−is calculated from the capacity, the efficiency and the
availability of the plant assessed.
− Capacity factor (kWh produced per year)
− Full capacity operations time (kWh produced per year / maximum
continuous rating in kW)



TEA – COST ASSESSMENT
Operation related cost, comprise:

2. Labor cost (OL)
▫ is the total cost to be paid for the staff needed for operating
the plant.
▫ It includes social security contributions (if applicable).
▫ Labor cost should be indicated as annual costs, so special
regulations for holidays, illness etc. are included
▫ The number of staff assumed to be needed for operating
the plant should respect these facts. Particular care should
be taken
▫ with CHP or other plants designed to operate on low load
factors



TEA – COST ASSESSMENT

Operation related cost, comprise:

3. Maintenance cost (OM)
• Maintenance cost is all expenditures for cleaning, overhauls, servicing etc.
Part of that will probably be paid to external contractors as service
companies or technology supplier.
• Maintenance cost is related to the production intensity (e.g. cost for
servicing) but also to the operation time (e.g. cost for overhauls) or are
needed on a regular basis (cleaning).
• Sometimes maintenance cost are indicated as specific cost related to the
product (e.g. /MWh).
• This is applicable, if there is sufficient experience with comparable plants
(size, operation, technology).



TEA – COST ASSESSMENT

Operation related cost, comprise:

4. Other cost (OO)
▫ Other cost” comprise all cost other than fuel, labour or maintenance
costs.
▫ It depends on the specific project what is to be summarized in this cost
category.
▫ Examples for other costs are monitoring cost (e.g. emissions),
consumables, licences to be paid, cost for waste disposal (ashes) and
cost for treating contaminated waste water should be summarized in
other cost.
▫ Other cost” should be indicated as annual cost.
▫ Electricity cost can also be included in other cost if if electricity
demand is a substantial part of the energy consumption



TEA - RISK ASSESSMENT

• Risk assessment is methodically not incorporated
in TEA.
• But risk have to be considered before doing a TEA,
otherwise the results produced would be probably
without any relevance.
• Risk analysis is dealing with several criteria
(examples):
▫ Financial risk
▫ Environmental risk
▫ Technical risk
▫ Social risk



TEA METHODS

• Static cost benefit assessment.
• Annuity method.
• Net cash flow table
• Net present value (discounted cash flow)
• Internal rate of return



TEA METHODS

Static cost benefit assessment
• Static cost benefit assessment is a 
comparison of benefit and cost of
one average year without taking 
into account interest rate and
inflation rate etc.
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TEA
• TEA METHODS (Static cost benefit

• assessment)

• Interpretation and use:

• • Static cost benefit assessment is very easy and quick to do without
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• TEA METHODS
• Annuity method

• In principle it is the same as the static cost benefit
• assessment, but for payback of the investment the
• interest rate is included in the calculation of the annuity

• The annuity is a fixed and constant annual payment
• usually over the lifetime of the investment. 
• It comprises the capital payback and the interest.

• The inflation rate (and the rise of cost and of income
over the lifetime) is usually not taken into account



TEA METHODS - Annuity method

Use:
• The annuity method is very useful for simple TEA, rather realistic in results as long
as inflation rate is not too high and not too different to the interest rate.
• The results of TEA on different projects are easy to compare with each other and 
the calculation is transparent and easy to understand.
• A disadvantage of the annuity method is that it is not possible to distinguish
variations in costs and benefits from one year to the next – the same net benefit is
applied to every year. Also the time delay between investment and first year of
regular operation can not be considered (at least not without loosing the
transparency).



Sensitivity analysis:
• By changing parameters of the assessment 
the sensitivity of the results can be easily
investigated.
• In practice the influence of parameter 
changes should be investigated for one
parameter after the other, so the influence of 
the specific parameter variation on the
results can be seen.
• It is frequently found that fuel price and 
product selling price (sometimes also
availability) are particularly significant 
parameters for sensitivity variations and so
special care should be taken with these



TEA METHODS

Net cash flow table
• For every year of the project period from 
starting with the project development until to 
the end of technical lifetime all cost paid (in 
cash) and benefits received (in cash) are 
calculated and the annual cash flow is 
calculated as benefit minus cost.
• Cost for a capital loan (capital payback and
interest rate if applicable) has to be included



TEA METHODS - Net cash flow table

Use:
• Net cash flow table gives an excellent overview on the
timeline of incomes and payments over project period.
• It shows how many years it will take before the first
positive cash flow can be expected, gives an indication 
on questions of financing and shows in a very simple 
way the overall situation of a project
Sensitivity analysis:
• Assumptions on different developments of prices and
cost can be integrated easily.
• The influence of these parameters can be investigated 
in a sensitivity analysis by varying them in the net cash 
flow table.



TEA METHODS
Net present value (discounted cash flow)
• Net present value (NPV) is a standard method 
for the financial appraisal of projects.
• This is the most common technique used by 
most professional practitioners of techno-
economic assessment.
• It effectively accounts for the fact that capital
investment is outlaid at the start of a project, 
but returns are not received until later, by 
which stage their value, in real terms has 
diminished
• the overall economic result of a project 
realization can be expressed in present money



Calculation The net present value of every year is

discounted to the year 0 by the discount rate
using the formula

The net present value of the project NPVtot is
the sum of the discounted cash flows for every
year of the project period



TEA METHODS - Net present value

Interpretation and use:
• The net present value gives an indication how much 
the
project will increase the investors property over the
whole project period in today’s money value.
• It is useful especially for long project periods, high
inflation rates and non linear developments in prices,
cost etc
• If the NPV is positive, the investor’s property will be
increased by this value after the project lifetime.
• If NPV has a negative value, the project is not to be
realized without suffering losses taking into account the
assumed discount rate.
• It is an excellent tool for comparing different projects.



TEA METHODS

Internal rate of return
• The Internal Rate of Return (IRR) is the average annual
return rate on the initial investment when considering
all costs and benefits over the given project period.
• It is calculated on present money value.
• It uses discounted cash flow techniques to answer the
question: “At what discount rate does the net present
value (NPV) of my project equate to zero?
• This is a useful measure for investors: if they invest the
initial capital for the project period they will receive a
return on their investment equivalent to the IRR each
year of the project
• The method is widely used by professional project
evaluators and investment consulters.



TEA METHODS - Internal rate of return

Calculation
• The IRR is the discount rate for which 
NPVtot is zero
• The calculation practically is done 
iteratively by variation of the discount 
rate in the NPVtot worksheet 
calculation.



TEA METHODS - Internal rate of return
Use:

• The internal rate of return (IRR) is a valuable figure in 
order to assess the economic quality of a project.
• If there are more than one possible projects to be 
compared to each other, the internal rate of investment 
gives an indication on the most profitable one, 
independent of project size and technology.
• It allows some judgments of the efficacy of the 
investment
• If the IRR is low (less than could be obtained with 
bank cash deposits) it would be pointless investing in a 
project where the capital was unsecured and the return 
not guaranteed to get only that rate of return.
• For a project to be an attractive investment the IRR 
should be higher than other options the investor has for 
investing that money, taking into account the degree of 
risk associated with the investment.


