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PRINCIPLESANDCOSTINGMETHODS1



Beforestarting costestimating

ÅWhat are the cost figures to be used for?

ÅHow are they to be derived? Data sources

ÅInvestment or capital costs depend on quality 

of equipment and competence of contractor. 

Great variations (+/- 100%!!)

ÅFirst consider recurrent costs (O & M)

ÅIf cheap low tech investment ïhigh O&M !



Costestimatingprinciples

ÅWhat is the purpose of the estimateto be 
provided? All the alternatives belowwill have 
differentέǘƻǘŀƭ costfiguresέ ŦƻǊ the same project

ïMacro-economicanalysis(e.gfeasibilityfor the
nation)

ïMicro- economicanalysis(companyinvestment
decisions, includingtaxationeffects)

ïFinancial analysis(loansand their conditionsςseen
from governmentor from lending banks)

ïBudgettingand accessto capital



Cost estimates vary  with time

ïOften the main source of public confusion and 

misunderstandings when accurate figures are used 

out of context or imprecisely quoted.

ïAll cost figures relate to a particular month in time, 

either past (feasibility period) or future (for financing

and future supplier payments). 

ïThe final cost figures will often be larger when

payments are finally made due to the effect of

inflation or variations in exchange rates



Investment Cost Estimating ς
alternative approaches

ÅAlternative Methods for Civil Works

ïContractors method (plant, labour, materials)

ï Engineering method (quantities and unit rates)

ÅE&M Supplies

ïpast experience, cost curves

ïbudget pricing from suppliers (minus 10%)



Build-up of Investment Costs

ÅStep 1 Civil and E&M from previous projects, 

cost curves, historic prices. Adjust all to a 

common year

ÅStep 2 Add general items (see next slides)

ÅStep 3 Add physical contingencies

ÅStep 4 Inflate all costs to expected construction 

date ïuse a hard currency not expected to 

devalue (Euros, USD, CHF)

ÅNow you have an economic investment cost 

estimate for use in macro-economic analysis



General items (in addition to main 
contracts in civil and E&M)

ÅHV equipment and transmission to enable 

operation with existing grid

ÅAccess roads and camps, site preparation

ÅEngineering and construction supervision 

(consultancies)

ÅOwn project administration (internal)

ÅEnvironmental mitigation and monitoring

ÅResettlement, compensation, legal costs



Add Physical Contingencies

ÅEquipment and transmission 10%

ÅCivil Works 15-20%

ÅAccess roads and camps 15-20%

ÅEngineering and administration 20-25%

ÅEnvironmental mitigation and monitoring 30-

50%



Investment Costs.
NVE database from 2010 
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Investment Costs. 
NVE database from 2010

Å http://webby.nve.no/publikasjoner/veileder/2012/veileder2012_02.pdf

¸ http://webby.nve.no/publikasjoner/veileder/2012/veileder2012_03.pdf

ÅDatabase Costs generally do not include:

ïProject preparation and investigations

ïSite infrastructure and access roads

ïLegal and administration costs

ïEngineering and supervision

ïEnvironmental mitigation and monitoring

ïResettlement and compensation

http://webby.nve.no/publikasjoner/veileder/2012/veileder2012_02.pdf
http://webby.nve.no/publikasjoner/veileder/2012/veileder2012_03.pdf


Onlyfor first estimatesand fair 
comparisonof alternatives



Small diversiondams
Concreteoverflow Rockfill



Waterways(2010)
Channels Unlinedtunnels



Blasted tunnels

Note that these prices 

are normally lower 

than in remote 

countries with  little 

hydro experience and  

inexperienced 

contractors

Recommend adding 

30% for remote 

projects where 

contractor is from 

abroad
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TOTALPRICE
Cost = 219.99A + 
13658

BASICPRICE
Cost = 91.39A + 
7905



Drilled shafts
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Example of penstock laying cost
We use a lot of GRP pipes in Norway up to 2m diameter



E & M unit packages(2010)
Pelton Francis



Many items not includedby NVE 



Investment and annual O & M costs
Period Economic costs Financial costs

Construction/

investment
¶ Surveys and investigations

¶ Contractorôs general costs
and site infrastructure

¶ Civil works ( often in separate
lots e.g dam,tunnels etc.)

¶ Equipment (manufacture,
transport and erection)

¶ Engineering fees and
supervision

¶ Admin., insurance and legal
costs

¶ Land acquisition, rights of
way, resettlement

¶ Environmental mitigation

¶ Taxes and import
duties

¶ Interest during
construction

¶ Financial fees

¶ Guarantee premiums

Operation
¶ Operating staff

¶ Repair and maintenance costs

¶ Annual debt service

¶ Water user fees

¶ License fees

¶ Environmental and
social funds



Life Cycle Cost Components

ÅProject preparation costs (often sunk cost)

ÅConstruction costs (capital investment) 

ÅOperation and Maintenance (O&M)

ÅRehabilitation costs (intermittent)

Å(De-commissioning costs!)



But weŘƻƴΩǘhave not all costsyet!

ÅFinancial costscomeon top.

ÅTheyarereal and substantial, evenwhen
interest rates arelow as now.

ÅThe financialcostsmust be includedin all 
financialanalyses and micro-economic
investmentdecisions.

ÅThe costof private sectorcapitalcanincrease
projectcostssubstantially(typically30-50%)



Financial Costs Include:

ÅInterest During Construction (in or out depending on 

what year the cost estimate is generated for)

ÅTaxes and Duties, incl. VAT for some Financial 

Commitment and Management Fees

ÅGuarantee Premiums

ÅPrivate sector investors require a high return 

on equity capital at risk (typically 15-20%)



Internalise Environmental & Social 
Costs and contingencies
ÅEconomic Analysis includes TOTAL cost to 

society

ÅFinancial Analysis includes ALL costs to owner

ÅDo not off-load costs onto government or others

ÅThe project must bear the full E&S cost



Risk avoidance and costs

ÅOff loading risk is the same as increasing cost. Who 
takes the risk?

ÅRisk og unforeseen ground conditions

ÅRisk of river diversions being inadequate for 
surprise floods

ÅRisk of early or proponged monsoon

ÅRisk of strikes, import delays, security failure etc 



Costs internalised
PROJECT Construction

Cost

( MUSD )

Enviro costs          % of

( MUSD ) Costs

COMMENTS

Theun Hinboun,

Laos ( 210 MW)

260.0 1.0  planned!!        0,4 %+ 1.6 MUSD in

re-regulating pond

Pak Mun, Thailand 39.0 Whereof 34 MUSD 

compensation

Kali Gandaki A,

Nepal (144 MW)

397.0 17.6                      4.0% Whereof 2 MUSD

compensation

Lower Kihansi,

Tanzania ( 180 MW)

270 9% 3.3 % Health & Socio =

6 MUSD

Theun Hinboun Ext   720                       48,0                        6,7%      70% is social

(280 MW )



Life CycleAnalysis (LCA)3




