
Feasibility studies and examples



Assessment Procedure

Preparation

Initial 
Assessment

Detailed 
Assessment

Feasibility 
Studies

Implemen-
tation

Better resource productivity
& environmental performance
Cost , productivity and 
quality benefits

Awareness & interest



Feasibility Studies

FEASIBILITY STUDIES
1. Technical & operational evaluation
2. Environmental evaluation
3. Economic evaluation

Detailed 
assessment 
completed

1. Listing of achievable 
RECP options

2. Documentation of 
projected benefitsRemember: 

match scope and detail of evaluation with 
scope, costs and potential impacts of the option
being evaluated!



Option Typology

• No Cost Options
• Typically good housekeeping, better process control etc. 
• Require management effort, do not involve significant external cost

– Do not require further feasibility analysis

• Low-Medium Cost Options
• Typically monitoring, insulation and related minor equipment changes
• Involve low to medium cost, yet can most often be implemented with 

company’s own technical, management and financial resources

– Require a streamlined feasibility analysis, using simple indicators

• High Investment Options
• Typically involving new equipment for production, utilities or recovery
• Involve higher cost and expertise and often require external financing

– Require detailed feasibility analysis, using advanced indicators



Purpose

To open the 
scope of 
potential 
solutions 

in order to get

an optimised set 
of feasible 
measures

3. Detailed 
Assessment

4. Feasibility 
Studies



Evaluation Process

Technical

Environmental

Economic

• For each (investment) option
– Start with technical evaluation

• Rule out options that cannot work
• Determine necessary changes in production (➔ costs)
• Determine changes in operational flows (➔benefits)

– Continue with environmental evaluation
• Identify necessary control/mitigation efforts
• Confirm net environmental benefit
• Quantify specific benefits, e.g. GHG

– Complete with economic evaluation
• Using financial indicators

• For all options
– Select best (combination) of options for 

implementation



Technical 
Evaluation

The technical evaluation aims to confirm that the RECP option
can be put in place, to determine what needs to be done
(equipment, works, training, etc.) and to project how
operations will change (consumption of materials, energy and
generation of waste, waste water and emissions).



Technical Evaluation

Design

• New workflow/ 
procedure

Refine

• Optimize best 
design and 
establish 
technical 
requirements

Review

• Operability, 
impacts on 
production

Specify

• Equipment, 
works, training, 
permits, etc.

Project

• Production 
flows after 
implementation

Yes/
no

Investment costs Financial & other
benefits



Design – Refine - Review

• Develop option to maximize its operational 
benefits and minimize its costs 

– Also ‘value engineering’ or ‘concept study’

• Develop 
– Establish details of new process flow or work procedure

• Refine
– Optimize new process flow or work procedure

• Review
– Decide whether the new process flow or work procedure can 

operate

– Results in ruling out of impossible options and 
refinement of possible options



Design – Refine - Review

• Example

– Waste Heat Recovery 

• Design:
– System for capture, transfer and use of heat

• Refine:
– How can capture be maximized (e.g. higher T, lower flow etc)

– How can use be optimized (e.g. lower T, lower flow, etc.)

• Review:
– Is it possible to achieve and under which specific technical 

parameters?



Specify

• Prepare in detail what needs to be done
• Results in detailed specifications:

– Process and related equipment

– Energy, water and other utilities

– Civil and construction works

– Training needs, new standard operating procedures

– Permits

– Spare parts and other supplies

• Necessary for:
– Effective and timely implementation and start up

– Estimation of investment costs



Specify (example)
Category Description Lead/Order Time Duration
Equipment Acquisition
• Process equipment Advanced dyeing unit 3 months 5 days

• Utility Equipment Replacement with high pressure boiler 2 months 5 days

• Monitoring, devices etc 1 month Included

• Spare parts, Filters, etc included included
Works
• Civil works Ground preparation, shed construction, 

equipment foundation

20 days

• Installation Placing equipment, utility connections, 

monitoring and controls

10 days

• Demolition Removal of old boiler, demolition of old 

shed 

15 days

Others
• Permits Construction/demolition, environment 1 month included

• Start up Prepare Standard Operating Practices, 

Operator Training

10 days 10 days



Project

• Estimate operational impacts
• Changes (‘differentials’) in:

– Quantity and quality of products

– Consumption of materials, water and energy

– Generation of waste, waste water and emissions

– Requirements for labor, maintenance, warehousing etc.

• Results in before/after comparison, needed for 
estimation of economic and environmental benefits



Project (example)

Item Unit Before After

Productivity difference

• Production 

volume

Dyed cloth [m2/day] 2000 2000

• Product quality First Time Right [%] 90 96

Operational difference

• Water 

consumption

[m3/day] 2000 1000

• Gas consumption [nm3/day] 130 80

• Chemicals 

consumption

[kg/day] 30 24

• Waste water [m3/day] 1800 800

• Labor for 

operation and 

maintenance

[hrs/day] 16 16



The environmental evaluation aims to confirm net
environmental benefit from implementation of the option,
identify, where needed, environmental control measures, and
quantify, where required, key environment and resource
conservation benefits.

Environmental 
Evaluation



Environmental Evaluation

• The RECP option is 
expected to contribute to 
net environmental benefit 
over the life cycle of the 
products/services it 
affects, so that 
environmental impact 
after implementation is 
lower than before 
implementation



Production Perspective

Process Process Process

Utilities

Waste 
Treatment

Distribution, Use
& Disposal

company

Energy Supply

Materials Supply



Net Environmental Benefit

• Less is better
• Applies to resource 

consumption and pollution and 
waste generation

• Applies at level of life cycle, and 
de facto also at any subordinate 
level (process, company)

– At process level though more 
might still be net beneficial if 
enabling upstream or 
downstream reductions

• New needs evaluation
– Environmentally-preferred 

categories generally have net 
environmental benefit, but 
trade off deserves 
consideration and possibly 
control measures
• Renewable, recycled, lower 

toxicity, etc. 

– Changed process conditions 
may require additional 
controls to avoid new hazards
• Lower/higher temperatures 

and/or pressures



Calculate Environmental Benefits

• Total Energy Use
– Sum up energy uses by 

converting all energy carriers 
by standard energy unit

• Total Water Use
– Sum up water use from all 

sources

• Total Waste Generation
– By regulated category

• Greenhouse Gas Emissions 
(GHG)
– Scope 1

• All direct emissions 
– On site fuel use 
– Non energy sources

– Scope 2
• Indirect emissions from 

purchased power and heat

– Scope 3
• All indirect emissions 

Calculate benefit on basis of operational differences (from technical evaluation)



Economic 
Evaluation

The economic evaluation determines the profitability of
investing in the option, using financial indicators



Economic Evaluation

Cost 
Estimation

Benefit 
Estimation

Financial 
Analysis



Cost Estimate

+ Cost of Acquisitions • Equipment
• Works
• Training

+ Cost of Disposal • Demolition
• Removal

- Revenue from Resale • Disused equipment
• Obsolete inventory

- Financial Benefits • Subsidies

= INVESTMENT



Cost Estimate (example)
Category Description Total

Equipment Acquisition

• Process equipment Advanced dyeing unit $ 50,000

• Utility Equipment Replacement with high pressure boiler $ 30,000

• Monitoring, devices etc $ 6,000

• Spare parts, Filters, etc $ 4,000

Subtotal $ 90,000

Works

• Civil works Ground preparation, shed construction, equipment foundation $ 18,000

• Installation Placing equipment, utility connections, monitoring and controls $ 4,000

• Demolition Removal of old boiler, demolition of old shed $ 3,000

Subtotal $ 25,000

Others

• Permits Construction/demolition, environment $ 2,000

• Start up Prepare Standard Operating Practices, Operator Training $ 3,000

subtotal $ 5,000

Contingency

• Contingency 10% of total ($ 120,000) $ 12,000

0Grand total $ 132,000



Benefit Estimate

+ Revenue Difference • Productivity
• Quality

- Cost Difference • Process inputs
• Process outputs

- Incidental Support • Expert services

- Other Costs • E.g. recruitment

= OPERATIONAL REVENUE



Benefit Estimate (example)

Item Difference Daily Benefit Annual Benefit (@220 days)

Productivity difference

• Production volume Dyed cloth  [0 m2/day] $ 0 $ 0

• Product quality First Time Right [6 %] $ 70 $ 15,400

Operational difference

• Water consumption [1000 m3/day] $ 10 $ 2,200

• Gas consumption [50 nm3/day] $ 6 $ 1,320

• Chemicals consumption [6 kg/day] $ 150 $ 33,000

• Waste water [1000 m3/day] $ 60 $13,200

• Laborer for operation 

and maintenance

[0 hrs/day] $ 0 $ 0

Grand total $65,120



Financial Analysis

• Simplified
– Pay Back Period

• Estimated time to recover the 
investment made from the 
additional revenues

– Does not consider the time 
value of money

– Does not consider savings 
made after the pay back 
period

• Detailed
– Based on discounted cash 

flows
– Discount future cash flows to 

present value

– Account for future price 
increases

• Net Present Value (NPV)
– Sum of the discounted cash 

flows at end of economic life 
of investment

• Internal Rate of Return (IRR)
– Internal discount rate that 

results in zero NPV



Pay Back Period

Investment [$] $ 132,000

: Annual Savings [$/yr] $ 65,120/yr

= Pay Back Time [yr] 2.03 yrs

Depending on scale of investment and source of funding, investments with
payback time less than 2-3 yrs are generally considered economically feasible



Discounted Cash Flows

• Account for the additional cash flows generated 
by the investment option (=‘project’)

• Investment represents a negative cash flow in year 0

• Positive annual cash flows calculated until end of 
economic life of the project

» Future prices are calculated on basis of set inflation rate

» Future cash flows are discounted on basis of a pre-set 
discount rate, representing the cost of capital

Projects are considered feasible when NPV>0 and/or IRR is higher than cost of capital



Discounted Cash Flows

actual cash flows (7% inflation) discounted cash flow (12% discount)

year 0 year 1 year 2 year 3 year 4 year 5 year 0 year 1 year 2 year 3 year 4 year 5

Investment $     -132,000 $ -132,000 $            - $                     - $                     - $                        - $                        -

Increased FTR $              15,400 $            16,478 $            17,631 $              18,865 $              20,186 $              - $   15,400 $            13,552 $            11,926 $              10,495 $                 9,236 

water savings $                2,200 $              2,354 $              2,519 $                 2,695 $                 2,884 $              - $     2,200 $              1,936 $              1,704 $                 1,500 $                 1,320 

Gas savings $                1,320 $              1,412 $              1,511 $                 1,617 $                 1,730 $              - $     1,320 $              1,162 $              1,023 $                    900 $                    792 

Chemical savings $              33,000 $            35,310 $            37,782 $              40,427 $              43,257 $              - $   33,000 $            29,040 $            25,555 $              22,488 $              19,789 

Waste water reduction $              13,200 $            14,124 $            15,113 $              16,171 $              17,303 $              - $   13,200 $            11,616 $            10,222 $                 8,995 $                 7,916 

total annual $     -132,000 $              65,120 $            69,678 $            74,556 $              79,775 $              85,360 $ -132,000 $   65,120 $            57,306 $            50,430 $              44,378 $              39,053 

cummulative $     -132,000 $            -66,880 $              2,798 $            77,354 $            157,129 $            242,489 $ -132,000 $ -66,880 $             -9,574 $            40,856 $              85,234 $            124,287 

NPV5 = $ 124,287
NPVratio = 0.94



Option Catalogue

ID Description Economic Evaluation Environmental 

BenefitsInvestment ($) Savings 

Potential ($/yr)

Pay Back

(yr)

NPV5 ($)

1 Repair of leaking 

pipes/insulation

$1,000 $2,000 0.5 n/a Not quantifiable

2 Operator Training/ Standard 

Operating Practices

$ 500 Not 

quantifiable

n/a N/a Not quantifiable

3 New dying unit and boiler $ 132,000 $65,120 2.03 $124,287 300nm3 gas/day

1,000 m3 

water/day

6 kg chemical/day
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