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Conducting CMM Project 
Pre-Feasibility Studies 

Training by the U.S. EPA in Sup•port ·of the 
Global Mlethaine lniti1ative (GMI) 

Globa 
Methane Initiative 



Welco·me 

The United States IEnviro·n,mentad Protection Agency (EPA) 
,developed: thi1s course in support of the GMII and: in 

1conjunction w ith the Uniited Nat i:o,ns Economic Comm;i.ssi:o,n 
for !Europe (U iNECE). What is the GMI? 

A E'A~United States~•,. · · En,vironmental Protecfon 
,,.,. , . .Agency 

. UNECE 
~~ 



What Is the Global Methane Initiative? 

GMI Partner Countries 

.. Global 
Methane lnit·ative 

The Gllobal Methane Initiative (GMII) is a 
v,oluntary, mu ltilateral pa1rtnership that aiims 
to, reduce methane e·missiions and to advance 
the abatement, recovery, and use of rmethane 
as a cl·ean energy .source 

GMI Part er Countries acc,ount for early 70% of tota l gllobal manmade methane 
em:i:Ssiio•ns, which :is eq1u1iva:lent to,approximately 5,000 MMTCO2e. 
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Modulle 1: 

M-odulle 2: 

Modulle 3: 

Modulle 4: 

IModulle S· 

IModulle 6 

Module 7: 

IModulle 8 

lntroductio1n and Objectives 

Mline· Ba1ckg1round :Information and Evaluation 

Resource Ass.essiment 

Foreca1sting 1Methane Productio-n from Gas. Dir.a1inage Syste1ms 
1lmpro,vements to Gas Drainag1e 

Quanti1fying1the Benefits 0 f !Improvements to M:ethan 1e Drainage Systems1 

Market, Risk, and Financial Anal·yses 

Case Stud!y - Li1ulo·ng IM·ine, China 



Module 7 

Market, Risk, and Financial Analyses 
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W lha1t.You Wi'II L·earn 

After co1mplleting this m:odulle, you will: 

• Be ablle to dlentify an,d analyze 1pote1nt al m1ar!kets available for a CMIM 
reco,very and use project. 

• :LJnderstandl the im1p,ortance ,of qu1a.n1ti1fyiing gree1nhouse gas (GIHG,) em ss1o•n1 
reductio,ns1 

• Be prepared! to i1dent1ify and characterize certa1in1project risks 

• Un,derstandl the basic concepts of a fi :na1nci1al a1na1lysis in a 1pre-feasi :bill:ity 
studly, inclu,di1ng the 1pri1mary f1inanc1ia,I :metr.ics used to evalluate pr,oject vi1abili1ty 



Market Analysis 



Project Financial Feasibility 

1Project financial feasib il ity dle1pends 0n 
generating: and miaintaiin ing a revenue 
stream that ;is cap·able of producing: cash 
fliows sufficiient to· maintaiin op1erations 
over the life of the project. 

Project o,wners generat1e revenue, lby: 

• Se:ll in,g CMM and/or CMM-based 
energy on the rmarket. 

• SeUing environ1mental commod1ities 
such as emissi1on reducti:on cred its . 

• Reduci1ng1costs by usingrCiMM on
site. 
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Assessing the Market and Identifying 
CMM End-Use Options 

One of t lhe p·nima,ry goals of a! pre-feas1ilbill ity 
study is to identi'fy potential reven1ue 
opp,,ortunities. 

To achieve t lhis goall, a study needs to 
idlenti1fy via:bl,e CMM en1dl-u1se opt1ions and 
assess all pot ential ma rkets . 

e-feasibi li 
Study 

lldentif ication of ,( IM IM 
End-1Use ,options 

Ma ke i e ·t·cat·on, ma ket assessmen , a assessmen 
of CMM end-uses are ·nter-l"nked act·v·t·.es_ 

https://act�v�t�.es
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Steps in a Pre-feasibility Study Market Analysis -
S1um11mari'z,e 

Step 2: !Review energy 
commodity markets 
available to CIMM 

Step 3: Assess 
environmental commodit 
mark,ets & incentives 

► Lo,cal: 

► Regional: 

► National 

► lnternationall (that can imp,act t he project)Step 4: Conduct legal 
and regulatory review 
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Steps in a Pre-feasibility Study Market Analysis -
Review 

Step 1: Summari'ze 
economic co,nditi1ons 

Step 3: Assess 
environmental commodity ► Physi~ca l access 
mark,ets & incentives 

► Leg1al access 

► Techn1ical accessStep 4: Conduct legal 
and regulatory review ► Miarket pr ici1ng: 
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Steps in a Pre-feasibility Study Market Analysis -
Assess 

Step 1: Summarize 
economic cond itions 

Step 2: Review energy 
commodity markets 
available to CM M 

Step 4: Conduct legal 
and regulatory review 

► Type of market: 

• carbon cred i1t renewable- - I -

energy credit, feed-i1n 
tar1iff tax credit other.I - - .I -

► Volluntary or reg1ulaitory 
fra1mework 

► Status, term1, and liqui1di1ty of 
the 1market 

► CMM project ellig ilb1illity 

► Mlarket priciing1 
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Steps in a Pre-feasibility Study Market Analysis -
Co,n1duct 

Step 1: Summari'ze 
economic co,nditi1ons 

Step 2: !Review energy 
commodity markets 
available to CIMM 

~~~~a 
Step 3: Assess 
environmental commodity 
mark,ets & incent ives 

► Ava ilable incentives: 

• subsidies- - I tax cre,- dits- fee- - - - I -. 
waivers 

► Mline safety and other legall 
jur:isd:ictions 

► Rest rictio,ns on CMM or VAM 
recovery and use 

► Permi1tt1ing and authorization 
schedules 
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Step 1 - Summarize Economic Conditions 

1 1The econo1mic condi1t ions summary shoulldl provide a lbroadl overv:iew and focus 
on the g:eneral state of the econom1y in the pre-feasib,il1ity study re1p,ort 

The o:bject ive is to pr,ov1ide a sn,apsh,ot of the current state and future d1irect ion of 
1the economy, pollitica I siituat io1 n., and 11nvest m1ent climate. 

Sum mary should reflect: 
~-············································ ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· .. ~···························································· ·· ·· ·· ···..: : : : 

1.. ... . . Regional ······! l...........~.~.!.~.?..~.~.1.. ... ... J International considerations 
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Economic Conditions Summary Questions 

1. How are the coall and energy sectors performing? 

2. How is th,e broader ,economy performingi? 

3. What are the futur,e prospects for the economy generally, and th,e coal iindustry 
and energy sector more specifically? 

4. Does the !locality or host country offer an attractive investment climate? 

5. Is there political and ciiviil stability? 

6. Are transparency and the ru lle of law valued and i1m1pllemented effectively? 

7. Are llocall partners requiired and what is the experiience with such partnerships? 

8. What 1is the currency and how has iit perforim1edl against benchmark currenoies such as 
the US$, GBP, € and CHIF? 

9. Would this be the first or are there other CMIMI projects in the area? 

10. What iis the trade rellatiionship wiith neighboriing countries if energy iis to be exported?' 



Step 2 , !Review E:nergy 
Coim1mo,dity Markets 

There 1is no hierarchy to define 
the II best" end-use technology. 

A project developer w illl be 
,guided by: 

• Gas q1ua:liity and q1uantity 

• Market acoess 

• Mi1ning co:mpany 1priorit1ies 

• Project econom.ics 

• Access to fi:nance 

• Publl1c pollicy pri1orities 

Chemical! Power 
Feedstock ,G enerat1ion 

Reg ional and Transportation 
Export ,Gas 

Fuell
Sal,es ~~• 

Combined
Coofiing Heat & Power 

Flaring Industrial Use 
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Review Access to Energy Markets 

Physical Access 

echnical Access 

Legal Access 

Market Pricing 

Althoug1h ,CMM can b,e usedl in m1any app,li1cations 
across a range of markets, th1is does not 
,guarantee project success 

To be successful, a CMM project must have 
access to,a financ1ia llly v1ab,le market. 

Th,e ;pre-fea1s1i:bility study re1port should adldress: 

► Physi1cal acc,ess 

► T·ech nicaI access 

► L,e,gal access 

► Comimodlity market priciing 



Review Access to Energy Markets: Physical Access 

1Does t lhe ma1rket have an1a1ct1ua I presen,ce i'n t lhe 
area of th1e CIMM project to al1low for d,eliivery of 

1 echnical Access 

Legal Access 

Market Pricing 

CIMIM or CMM-based eniergy i1nto the market7 

Exampl!es: 

• 11s t here a natural g;as pipel ine w 1ith in a reasonabl1e 
distance for natural gas salles? A trunk:liin e 50 
kilometers (km) f romi the mine w ill requ fre a 50 
km piip,el;ine lateral w ith :multiistage,com:pression to 
delliiver the gas i:nto the pipelin,e that w1illll carry the 
,gas to market. The cost ·Of the lateral and 
com1pression are unHkely to be·econo,1mi1c. 

• llf a p1ipeliine i1s located nearby, does 1it have·excess 
capacity for n,ew suppli1,es7 
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Review Access to Energy Markets: Technical Access 

Physical Access Wi1II t lhe project !be able to meet the teclhn cal 
sta1n1dardls for dellivery 1in1to,t lhe ma1rket? 

Exa,mplles: 

• 1s the ,gas qual ity likelly to be suffici:ent for 
pipeline inject1ion? 

• WHI the electnicity grid operator al'llow an 
i1nterconnect t,o the grid?Legal Access 

• w :illl th,e aver,age methan,e concentr,ation in 
produced g:as be a1t lleast 25-30% for use in 
f laring and power generation or at l,east 0.30% 
for VAM?Market Pricing 
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Review Access to Energy Markets: Legal Access 

Physical Access 

echnical Access 

Market Pricing 

Can t:he CMM or ·CiMIM-based en1ergy legallly enter 
into the rn1ar:ket andl are th:ere any kno,wn egal 
1mpedi1me1nts t lhat could prohi1lb~t u1s-e 1n specifiic 
m1arkets7 

Exampl!es: 

• Who owns ,or controls ri1ghts to, the CM!'.M ·- Does 
the mine owner/operator or the project developer 
have r:ights to produce and seU or use the CMiiM 
at the su rface? 

• Are there any !legal directives prioritizing or 
prohib1iting certai1n uses of CMM? For exa mple, is 1 

f laring p1er mitted as a stand-alone act ivity or must 
i1t be pai1ired with another ,end use7' 
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Review Access to Energy Markets: Market Pricing 

Physical Access Are market 1prices suffic:ient to generate necessary 
cash f llows. to cover capita1 a;ndl o:perating costs.? 

Exa,mpl!es: 

• Provide a summary o,f current commod ity prices 
and, 1if availlablle, proJected com1modity pnces. 

• ldent1ify future events that may im1pact prices. 

• Wiilll the CMM project sell iinto the w holesa le ,or 
reta il! market and do pnices re,f llect the c,orrect 
market?' 

1 echnical Access 

Legal Access 
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Step 3 - Assess Environmental Markets and 
Incen1t.'ives 

1Financial returns for CiM'M projects ca,n im1prove througlh: 

• Use of diifferent ince:ntiives 

• Particip,a1tion in en1viironmenta·1mark·ets 

Env ronmental ma ke s tha are paten ·ally ava· able 
to a CM p oject are hsted on the next sli ea dare 
base on experience 1n e sector~ 



Types of Markets and Incentives 

Regiulated carbon markets 

Voluntary carbon markets■ ■ 
IRenewabl,e energiy credits■ ■ 

Feed-in ta riffs■ ■ 
Diirect subsi1dies■ ■ 

Tax credits■ ■ 
"Green Gas,, markets■ ■ 

Direct i1nvestment■ ■ 
Mandate off-takes 

To, the extent po,ssi ble, a pre-feasibility study report 
s ,au · ., summarize a po en 1a env,ronmen a mar es 
and incentives by pro,viding the fol lowing information 
for each : 

• Name and type of market or incentive 

• CMM project eligibility 

• Current status and other re levant background 
information about the market or incentive, including 
the sta rt and end dates, any volumetric or moneta.ry 
limits, and any eligibility limits or prohibitions 

• For markets, th,e market liquid ity and participation 

• Va lue pro,position for CMM projects, including market 
pri:ces or incentive va lues 

https://moneta.ry


Regulated or Compliance Carbon Markets 

Types of Markets and Incentives Carbon markets, which are usually regulated by a government 
. ' 

Regulated carbon markets 

Voluntary carbon markets 

IRenewabl,e energiy credits 

Feed-in ta riffs 

Diirect subsi1dies 

Tax credits 

"Green Gas,, markets 

Direct i1nvestment 

Mandate off-takes 



Voluntary Carbon Markets 

Types of Markets and Incentives 

Regiulated carbon markets 

Volun ary carbon markets■ ■ 
Renewable energiy credits■ ■ 

Feed-in tari1ffs■ ■ 
Direct subsi1dies■ ■ 

Tax credi1ts■ ■ 
''Green Gas,, markets■ ■ 

Direct i1nvestment ■ ■ 
!Mandate off-takes 

Thes,e are unre,grulated carbon markets where CMM 
1proJec scan se car on e·m1ss1on ere -1s o uyers. 

IH,owev,er, such credits and transactions may not be 
recognized b,y a ,government authority. 

Thes,e sa les may be private 11 over-the-counter" sa l,es or 
may be listed th rough vo luntary registri,es. 

C,ontract prices are usually not publ icly available. 



Renewable Energy Credits 

Types of Markets and Incentives So,me jurisdictions have classified CMIM as a ren,ewable or 

Regiulated carbon markets 

Voluntary carbon markets 

Renewable energy credits 

Feed-in ta riffs 

Diirect subsi1dies 

Tax cred i1ts 

"Green Gas 1
' markets 

Direct i1nvestment 

Mandate off-takes 



Types of Markets and Incentives 

Regiulated carbon markets 

Voluntary carbon markets■ ■ 
IRe newable energiy credits■ ■ 

Feed-in tariffs■ ■ 
Diirect subsi1dies■ ■ 

Tax cred i1ts■ ■ 
"Green Gas 1

' markets■ ■ 
Direct i1nvestment■ ■ 
Mandate off-takes 

Fe,ed-in tariffs (Fils) are a p,ollicy m,echanism us,ed to 
11ncen -1v1z,e --e ,ep oymen _o renewa - e e ec r1c1y 
technologies. 

The FIT price paid to a CMM power project (US$/kWh) 
wo,uld normally b,e higher than the market price p,ai,d to 
3rd p,arty ,electricity supp,li,ers to the grid. 



Types of Markets and Incentives lln s,01me cas,es, gov,ernment authoriti,es may make a policy 

Regiulated carbon markets 

Voluntary carbon markets 

IRe new able energiy credits 

Feed-in ta riffs 

Direct subsidies 

Tax cred i1ts 

"Green Gas 1
' markets 

Direct i1nvestment 

Mandate off-takes 



Tax Credlits 

Types of Markets and Incentives To support greater deployment of environmentally 

Regulated carbon markets 

Voluntary carbon markets 

Renewable energy credits 

Feed-in ta riffs 

Direct subsidies 

Tax credits 

" Green Gas" markets 

Direct ;investment 

Mandate off-takes 
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Types of Markets and Incentives Si1milar to ren,ewabile energy markets, natural gas markets 

1may c ass1y cer1 a1n sources o na ura gas as · ,grre,en ,gas
Regiulated carbon markets 

to ,establish a preference for more ,environm,enta lly 
Voluntary carbon markets sustainabl e sup,pl ies of natural gas.■ ■ 
IRe newable energiy credits Doing so wil l o,ften result in a price premium for green■ ■ ,gas.Feed-in tariffs■ ■ 

Diirect subsi1dies■ ■ 
Tax cred i1ts■ ■ 

"Green Gas" marke s■ ■ 
Direct i1nvestment■ ■ 
Mandate off-takes 



Types of Markets and Incentives Governm,ents, industry groups, or other stakeh,olders 1may 

Regiulated carbon markets 

Voluntary carbon markets 

IRe newable energiy credits 

Feed-in ta riffs 

Diirect subsi1dies 

Tax cred i1ts 

"Green Gas 1
' markets 

o·rect investment 

Mandate off-takes 
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Types of Markets and Incentives 

Regiulated carbon markets 

Voluntary carbon markets■ ■ 
IRenewable energiy credits■ ■ 

Feed-in ta riffs■ ■ 
Diirect subsi1dies■ ■ 

Tax cred i1ts■ ■ 
"Green Gas 1

' markets■ ■ 
Direct i1nvestment■ ■ 

Mandate off-takes 

Governm,ents and other authorities can mandate that th,e 
e ec nc1-y gn or na ura gas p1p,e rne ne· w,or ·a ,e ,or pay 
for all el,ectricity or natural gas delivered to the system by 
the CMM project regardl,ess of whether the market 
,demand requires the additio,nal capacity at that time. 

This ap·proach significantly reduces th•e market risk for a 
project. 
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Step 4 - Conduct Legal and Regulatory Analysis 

A CM::M 1project may be imp,acted by laws andl policy in severa l areas Deta iled! llega!I 
research i:s not necessary for a pre-fea1sibili ty stud!y., and the study 1is not expected! to 
include an exhaustive legal review and analys1is. Ho•wever, it shoul!d: identiify major 
legal andl re,gu latory requiirem:ents that could im,pact t he 1project, ,if they a1re known . 

• Mline safety regullations, includ1in,g .any perm1itt1in,g, re9i1stratiion, and 
inspection requ1irem•ents as t hey perta in to CMMI recove.ry and use 

1• Environmental regu lations includi1ng a:ir quality, water quali1ty, and 
waste di1spos.a l standards 

• ,GHIG reporting, managem•e:nt, and m.itigation requirem,ents 

•· Land us,e .and construction permittingi 

• Nioise abatement 

• Mlineral ri ,ghts to produce and use the CMM 

• Fees and tax,es 

https://di1spos.al
https://recove.ry
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Market Evaluation Examples 

Thi1s mo1dlulle iincludes 2 exa1mplles froim GIMII 1pre-feasibil i1ty stud1ies t o 
demonstrate the analys1is used to identify potenti1al andl relevant markets for 
G1MII 1pre-feasi1bi1li1ty stud ies. 

Characteristic Example 1 Example 2 

Locatio1n Guizhou Province,. China Shanxi Province, Ch ina 

Terrai1n Karst terra1in Mountainous 

3km 10km 
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CMM Market Evaluation: 2 Examples 

S E 1 S E 2 S E 3 

Prelim inary review Detaile,d review of ldent1ification of 
of possib·le markets m1arkets W'ith potentia l best ma rket(s) 

CMM 
Market 

EvaluationBoth examples follow a sim.lar approac _ 



Preliminary Review of Markets 

STEP 1 S E 2 S E 3 

Preli1minary review Detailed review of Identification of 
o,f po,ssible markets markets with potentia l best ma rket(s) 

► 7 potentia l market options are evaluated to determine if 
they warrant fu rther eva luation. 

► Basic criteria for each are used to el iminate markets that 
present no rea l opportun ity for t he CMM project . 

► Normal ly, th is st ep is performed quickly once relevant 
data are collected . 

CMM 
Market 

Evaluation 



Deta 'il ·ed !Rev'iew o,f Markets 

S I E 1 STEP 2 S E 3 

Prelim inary review !Detailed review of Identification of 
of possiblle ma rkets markets with p·otential best ma rket(s) 

► Remain ing options are eva luated on site-specific factors including: 

• Technical, physical, and legal access to the markets 

• Market prices and basic "back of the envelope,, economic 
analysis 

• Regulatory restrictions and corporate objectives 

► Th is step fu rther eliminates most remain ing markets as viab le 
options and produces a list of potentially viable options that wi ll 
be subject to further analysis in Step 3. 

CMM 
Market 

Evaluation 



Identificat io n of Best Ma rket(s) 

IS E 1 S E 2 STEP 3 

Prelim inary review Detailed review of id,entification of 
of possiblle markets markets wi th potentia l best market(s) 

► The f ina l evaluation is based on a more detailed assessment of 
project financial feasibility. 

CMM 
• Do the identified end-uses have the support of mine Market 

management and the project developer? 
Evaluation 

• Even though the projects chosen are technically possib le, 
can the projects actually be implemented? 

• Does the f inancia l analysis indicate the potential for a 
positive financial return? 

• Which are the best options and how do they compare? 
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CMM Markets Example #1 - Initial Evaluation 

ii oca l natural gias distnibution 

, ower g, neration: on-si1te us, 

'Power g, neration: girid sale 

Boiler fu, I 

Natural ga t ran missi1on 

Industrial! use 

CING/UNG 

A loca I distribu,i1on syst, m i1s lo ated in the area 

iM1ines norm,ally have l:arge demand for, lee ricity 

A physical i1nter, onn ct and sa les to th grid are possib l, , 

There 1i typ i1caJ;ly d m ind at mii1n s for ho wat, rand steam 

There 1i no ac, ess to a high-pre su re t rans:mis i1on liin in the area No 

There ar, no 1indus ria l users withi1n a reasonable distanc,e to he surface gias No 
production si 

CNG cou ld be possi1b:l,e; Gas qualiy is too low for LNG production 
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CMM Markets Example #1 - 2nd Evaluation 

S, nsi:i1ve enviironmental area 

Market 

ii oca l natural gias distnibution 

Power g. neration: on-site us. 

Power g, neration : gir1id sales 

Boiler f u,el 

Natural ga t rans:missi1on 

Industrial! use 

CING/LiNG 

.Evaluation 
1 

Subsidy avai l1able improving economics, bu : syst m ov rsu bscrib d; capadty no1 
available ior many yea rs; no existing iinter onn ct from th m1ine's drainage syst m 

1to th gas diist ribut1ion sys e1m; low gas sa les p i1ce - un l1ikelly ,o be pro'fi: abl, 

Demand fo power at the m1i ne: iin line wit corporate poll1icy and has support of 
management; significant in-country experience with CIMIM power projects; 
capadty to design & build; could be ,economicallly attractive; offset hiigh industnia l 
electriciity p i1ce; subsidy ava1ilable 

ubsidy ava ilable: physi1ca l -g rid inter, onn ct possib l,e; sa l1,es to th g i1d may be 
difficult 

llim1ited demand for ho water/heating due to wa m cll1imate 

Eliminated in f irs - eva lua ion 

Elim:inated in irs eva luation 

CNG and NG are no1econo1micI 

ContinueI 'th O t· ., 
1w, p ion~ 

No 

No 

No 

No 

No 
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CMM Markets Example #1 - Final Evaluation 

'I oca l natural gias distnibu ion 

Power g,eneration: on-si1te us-e 

Power g, neration: gir1id sales 

Boiler fu, ·1 

Natural gas t ransmissi1on 

Indus ,ria l u 

CING/UNG 

Eli m,inated in second evailuation 

Pr,eferred by mine company 1managi,ement; pr,eliminary analysis 1indicates 
option is most economic 

Econom ics ar, posit i1ve, bu · sa les .. o ·he grid are di.i ficult No 

Eli m:inated in second eva1luation No 

Eli minated in firs eva l:uation No 

Eli m::inated in f irs ev.a lua ion No 

Eli minated in second eva;luation No 



------ - ---------------------------------------
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CMM Markets Example #2 - Initial Evaluation 

Market I Evaluation I Continue with 
Option? 

Town gias There 1is no existing sys:e1m or dem1and in n arby cities and towns No 

Power g, neration: on-si1t us,e 

Power g, neration: girid sale 

Boiler fuel 

Natural gas t rans1missi1on 

Industrial! use 

CING/LING 

iM1ines norm,ally have l:arge demand for, lee ricity; ex!isti1ng CMM power plant 
provi:des , xist1ing infras,ructur,e for easy expa nsi1on 

Physi1ca l: grid iint r onn ct and sa il s to th grid ar, possib le 

The re 1is typ i1ca l;ly demand a mii1nes for ho wat,er and steam 

There 1is no access to a high-pressure t rans:m iss i1on liine in the area 

The re 1is a fer il' izer plant close by ·wi·h de1mand fo r heat 

CNG cou ld be possi1b:I, ; gas quaHty is ·oo !low for LNG produ tion 



------ - ------------------------------------------

CMM Markets Example #2 - 2nd Evaluation 

Market I Evaluation I Continue with 
Option? 

NoTown gias Eliminated in f irst eva luation 

Power g, neration: on-si1t us,e Additional de1mand fo r power at the miine: managem,ent support; existiingi 
CMIMI power plant - mine has in ·rastructure, experi1ence and expertis,e; 
reduce high-cos · grid purchases; subsidy ava ilable 

'Power g, neration: girid sale Subsidy availlable : physi1cal •grid interconnect possiblle 

Boiler fu, I llow· priority for mine management No 

Natural gas t rans1missi1on Elim::inated in f irs · eva l,ua ion No 

Industrial! use Hi1gih gas pri,ces for sales to fertUize r pllan make projec • conom ica!lly 
attracti1ve; close proxi1,mity of plant to g:as dra i1nage pump sta ,ion 1mini1mizes 
transportation costs 

CING/LING CNG and ILNG are not econo:mic No 
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CMM Markets Example #2 - Final Evaluation 

Town gas 

Power g,eneration: on-si1te us-e 

Power g, neration: gir1id sales 

Boiler fu, ·1 

Natural gas t ransmissi1on 

Indus ,ria l u 

CING/UNG 

Elim,inated in f irs eva luation 

Pr,eferred by managiement; pr,eli1minary analysis indica ·,es option is most 
economic 

Economics ar, posit i1ve, bu · sa les .. o ·he grid are di.i ficult No 

Elim:inated in second eva1luation No 

Eliminated in firs eva l:uation No 

Pr, li-minary analys is show gas · ales I o fertiilliz, r project ar, po ent1ial'ly 
profitabl ; log1i t i1cs are asy to :manag du to dose proximi,ty of he plan, 
and gas cond it ion ing and cleanup are no1requir,e,d1 

Eliminated in second eva;luation No 



Risk Analysis 
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Identify and Characterize Project Risks 

CMM projects, si1milair to,any industrial· pr,oject, can be im1paicted by external and 
internal factors that can 1inflluence 1project devellopment and operat1ions, w,orker 

1 1heallth and safety, ~profitab1 il1ity, and1 ulltim1ate:ly, the viabihty 0 f a project. 

Therefore, 1it is critical to idlentify, assess, and develo1p a 1p'lan to manag1e these 
factors or project nsks prior to project development, to the extent possiblle,_ 

1 1Thi1s should be done not only as a prudent pllanni1ng: and development exerci1se for 
the project developer, but llen,ders andl investors will als,o exam·ine this risk anally.sis 
cllosely. The anally.sis :must be suff1c!iently credi1blle to support any dleci:s1ion to 
continue to the fu ll feasi'b'ili ty stage. 

A co1mprehensive risk assessment and management pllan is expected!for 
a fulll feas1ibi•I ty report. However, a less thorough assessment i1s 
acceptable for a pre-feasibility study report . 
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Risk Classi'fi'cati',on 

1The o!bjective 0 f the pr,e-feaisibi1lity studly 
report shoulld be to l·dentify and categ!orize a 
li1mi1ted numi:ber of the most sign1ificant 
known ri1sks to the !project. 

IRi1sk assessm!ents in a pre-feasib1ility study can 
1be qua litati1ve due to lim i1ted t i1m1e and

1 

resources. 

ldent1ificat11on and a brief descnipti1on of each 
ri:sk and possible risk mi1t igation strategi1es are 
acce1ptablle 

In general!, project risks can 
be ciass1fied as: 

► Developm,ent risks 

► Op,erational risks 

► Technical risks 

► Market risks 

► Financial risks 

► Legal/p·olicy risks 

Each of these types ,of risks w iilll lbe· 
,discussed on the next few slid,es~ 



Developmental Risks 

D v lopm nt 

0 perationall 

!Market 

Financial 

llegaI/Pol icy 



Operational Risks 

Devellopment 

Operationa I 

Technical 

IMarket 

Financial 

llegal/Policy 



Devellopment 

0 perational 

IMarket 

Financial 

llegal/Policy 



Devellopment 

0 perational 

Technical 

Markt 

Financial 

llegal/Policy 



Financia1I iRislks 

Devellopment 

0 perational 

Technical 

IMarket 

inancial 

llegal/Policy 



Legal/Policy Risks 

Devellopment 

0 perationall 

!Market 

Financial 

LegaI/Policy 
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Project Risk Mitigation Examples: Development 

Types of Project Risk 

D v lopm nt 

0 perational 

T,echnical 

!Market 

Financial 

llegaI/Pol icy 

Risk Impact Mitigation 

Construction and start Project costs increas,e, Devellop and regiularly update 
up dellays result in later revenue ll ost, and detailled proJect devellop1m1ent plan_ 
start date potential penallties Structure contracts to 1incenti1vize 

from energy and projiect constructi1on, coim1miissiioniing1, 
carbon off-talkers for and start-up on time whille llimit11ng 
delayed dell1ivery or ell imiinating penallties for dellays -

consider 1mec anis1m to share 
benefi1ts and costs fo completion 
ahead of or beh1ind schedulle. 

Project desigin does not Addiit1ional costs Perform thorough due dill1i9ence 
effecti1vely cons1ider site- 11ncuned to desig1n and 1induding evalluating roads and other 
specific conditions bu11lld pliant to transport requi1re1m1ents, testing soi1lls 

necessary for foundations, and identifying 
specif 1cations other features whkh can impact 

site_ 



Project Risk Mitigation Examples: Operational 

Types of Project Risk 

Devellopment 

OperationaI 

T,echnical 

!Market 

Financial 

llegaI/Pol icy 

Risk Impact Mitigation 

Connection to pow,er ,g ri1d 
or pipelline dellayed 

Revenue start date delayed llf proji,ect appears feasible, 
start negotiation at earlly 
stage or liink to existing on 
site con necti1on inherited 
f rom a CIMMI scheme_ 
llmplle1m1ent offset project 
iinit1iallly, with flaring if 
feasiblle for earlly revenue. 

Escallated con necti1on cost Reduced profit Seek fixed priice contract 
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Project Risk Mitigation Examples: Technical 

Types of Project Risk 

Devellopment 

0 perational 

Technical 

!Market 

Financial 

llegaI/Pol icy 

Risk mpact Mitigation 

More rapid decline of 
gas supply than 
expected - isolation of 
sources, more ·apid 
tloodin9, erroneous 
iinterpretatlilon o I dai'a 

Reduced revenue., early 
project term'nation, unable 
to deliver contracted ener9y 
supply 

Iimprove forecasts: conduct 1i1n 
depth i1nvestigat'ons and testing in 
the f ullll feasi biihty study and 
develop more detailed geological 
and dedine reservoir models 

!Failure of a product ion 
w,e lll 

No revenue until remedied Install dual production pipes in 
entni1es (pre closure) or dri 11 

replacement borehole post closure 

Loss of 9as quaIity Power or therma I ener,gy 
supply reduced o in worst 
case, halitedi 

Undertake re1medi.alll work on mine 
entry sealls 

Equipment failure Loss of revenue untii l 
repaired 

Detailed warranties; !business 
1111terruption i1nsurance; pllanned 
maintenance; use only or"i9inail 
equipment mi.an ufacturer spares 
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Project Risk Mitigation Examples: Market 

Types of Project Risk 

Development 

Ope ational 

T,echnical 

Market 

Financial 

l egal/Policy 

Risk mpact M1tigat1on 

1Fai1llur,e of solle custom,er1 s 
bus.1iness 

Loss of revenue stream unt1il 
new customer found 

Mulltiple customers; duall 
revenue stream 1if feasible 

IFalll 1in power or industriial . 
gas pnces 

Loss o revenue Dual revenue streams· I 

devellop only hig1h return on 
1investment projects so 
there 1is s01m1e fllexibillity 

Carbon marlket colllapses Loss of carbon r,evenue Dual revenue streams 
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Project Risk Mitigation Examples: Financial 

Types of Project Risk 

Development 

Ope ational 

T,echnical 

!Market 

inancial 

llegal/Policy 

Risk mpact M1tigat1on 

Lenders and investors 
averse to fundi1ng coal-
rellated projects 

Unablle to I inance Em1phasize the posi1tmve 
G1H'G miti1gation benefits_ lf 
appllicable, use carbon 
f1inanci1ng _ 

Carbon assets fail to deliver Addi1t1ional cost of e1m11iss1ion 
reduction credits from the 
1m1arlket 

Accepted business risk 
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Project Risk Mitigation Examples: Legal/Policy 

Types of Project Risk 

Development 

Ope ational 

T,echnical 

!Market 

Financial 

egaI/Policy 

Risk Impact Mitigation 

Req U11i red p,ermi1ts or 
authonzat1ions not 
iissued 

Project construction not 
able to proceed 

Thorough due dill1igence to 
1ident1ify aHrequi1red permits 
and authorizations: m1iine 
safety, environmental!, 
constructi1on# carbon market 
llocal, provincial!, and national _ 
Cons1ider outsourci1ng to an 
expert to reduce ri1sk. 

Changie i1n law or poli1cy 
1impacting proJect 

l 

Project unablle to compllete 
constructi1on or conti1nue 
operatliing 

Knowlle,dgie of llocall, prov1inciall, 
and nat,onall laws i1m1pact1ingi 
the proJect couplled wi1tlh 
outreach to authoriti1es to 
convey impacts of changes to 
the llong-term operati1on of t he 
project. 



l l lTo faci li1tate ri1sk analysi1s, the project devel,oper can rely ,on riisk assessment too ls to· 
systematically i1d!entify andl address risks. 
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D,etailed project riisk assessment tool·s are more ap1propniate for a fu ll feasi :bility report 
since a pre-feasibiliity study report assesses on ly a l imited number of major nisks. 
!However, a si1mpli1fied re,giister co•uld be d!,eve lo1ped for a pre·-fe,as!ibility study re1port. 

Example of a Dashboard or Summary of a Risk Register Prepared 
for a Fulll Feasibil ity Study Re1port 

RIS DAS HBOA D 
'TotalActive IRisk:s: 63, 

!Inherent Rr ks • 29 
~----.---.----.---.---.--.-

Roidu IRiis '. , 1 23 
~ ------.,--.. 

:2 4 6 8 10 12 -_ 12 1 ,' 6 18 . 

0 Very Lo 

IOIr ledium 

IH"g1h 

■ Eme 1e 



Financial Analysis 



l

l i

Objectives of a Financial Analysis 

ln a pre-feasibi lity study.. financial analysis 1s cntiical to,forecast the cash flows to,be 
1generat1e1 d by the CIMM project a1nd to help dletenmiine the project's fina1ncial feasibiliity. 

What shou ld a pre-fe,aisibill1ity study f inanciia l anal1ysi1s teU decision makers about the flnainciall 
asp,ects of the proje,ct? It shou ld: 

• Provi1de a reasonablle estimate of future cash flows of a project - both pos1itive i1n the 
form ,of revenu,e, and negative j:n the fonm o-f ,exp,enditure,s . 

• Estiimate th,e profit (or loss) and return on i,nvestment o,f th,e project. 

• Quant1ify some of the risks (financial!and technical) faoing the project. 

• Assess en 1ergy co1mmodities and -env1iron1mentai com,modit i,es generated by th,e proje,ct. 

A financial analy i pr pared for the pr feasibi lity study r port hould b horough 
enough to estimate finanoial feasibility, but a financial analysis at this stage is unlikely 
to be consid red an uinve tmen grad ,, docum nt appropriate for project financing. 
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Fi'nanci'al Assessme1nt 
Analysis 
The steps in a f inanciial assessrn1ent anallysis 
include 

► Step ldlentify financ1ial inputs. 

► Step 2 . Determiine pr0Ject-s1pecific 
inputs . 

► Step 3_ Co,nstruct a dliscounted cash 
flow 1modlel. 

► S ep 4 . Coin.sider financial 
performance mieasures to evaluate the 
project 

( I I 

1Each of these ste:ps wi lll be discussed in!:more deta·1on t:he upcoming :shdles_ 



Assessment Methodology: Financial Inputs 

► Project term 

Step 2: Determine project
specific inputs 

Step 3: Construct a 
discounted 
cash flow model 

________,,,, 

Step 4 : Consider financia l 
performance measures to 
evaluate the project 

► Developrment costs 
► Capi1tal costs 
► Operati ng costs 
► Timing ,of expendit 1ures 
► Revenue sou rces and va llues 
► lnfllati·on,, irnterest, d1iscoun1t, arndl excha,ng1e 

rates 
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Assessment Methodology: Project-Specific Inputs 

Step 1: Identify financial 
inputs 

Step 3: Construct a 
discounted 
cash flow model 

___________,, 

Step 4: Consider f inancia l 
performance measures to 
evaluate the project 

► Methane concentrat1io1ns 
► Methane f lo,wrates 
► Dril li'1ng1 sclhe,diule 
► Combustion & ge,nerator effici,enci:es 
► Project ru1ntime (0-10 10°/oi) 
► Gl,o,b,al W.a nmin,g P',otent i,alls (GWP) 



Assessment Methodology: Cash Flow Model 

Step 1: Identify financial 
inputs 

Step 2: Determine project
specific inputs 

Step 3: Construct a 
discounted 
cash flow model 

Step 4: Consider financia l 
performance measures to 
evaluate the project 

► Bu1ild f rom1 scratclh or use off-th1e-shelf 
► Cash1 flows 
► Income statem-ent 
► Key f1nainci.al 1me.asures 
► Sens:itivi1ty a1na:lysiis 

https://f1nainci.al
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Assessment Methodology: Financial Measures 

Step 1: Identify financial 
inputs 

Step 2: Determine project
specific inputs 

Step 3: Construct a 
discounted 
cash f low model 

Step 4: Consider financial 
performance measures to 
evaluate the project 

The k1ey fi n1a1ncial :perform1a1nce measuires to· 
eva:luate th,e project 1incll1ude: 

Pri1m1.a1ry 
► N!et 1present vallue,(INPV) 
► lntenna1i rate ,of retunn (IRR) 
► Payb,ack period (years or mo,n1th1s) 

Sec•O•ln·da ry 
► Profit to investm,e·n1t ratio 
► Return· on investm,ent (RO·I) 
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Cost Estimates and Assumptions 

Cost esti1mates for goods and serv1ices requ1ired for the development of a CMM 
project shouldl be based on 

• A combination of data prov:ided lo,caUy. 

• Known averag1·e costs based o,n .analogous projects in the reg1ion . 

• Pub·licly availiable sources. 

Negotiated contract va lues for cost and revenue iinputs are not necessary. !However, 
assu1mpti.ons shoulld' be conservative in a pre-feasibi lity stu1dly. 

A more detailed analysis will be conducted if the project adva ces 
to t lhe full-scalle feasibility stu1dy level. 
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Financial Inputs: Capital Costs 

Cap1ital costs that 1may be i:nclud:ed iin the anallysis are: 

• Site preparati,on costs 

• Capita l works costs 

• Equi1p,ment costs 

Click on the capital cost caite,gor1ies to v1iew a co1mprehensive list for each ty1pe. Note 
that it may not be p,oi5si1ble to obta1in rea listic estimates for every cost item withi·n the 
approved pre-feasib1ihty study re;port budg1et and, schedu le. 

Estimated!values can be used wh1en it is .not possible to 
obtain cost estimates., but th is. shou ld be noted in the 
analysis. 
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► Com1p,.a1cted lhard,core for 1parking, ,e,qu1ipment, lay-,down1, a1nd site ac,cess 

► F,e,ncin1g1and ,gates 

► Concrete, pads for ,containeriizedl ,eq1uipment 

► 5,ervi,ce connection1s 

► P',ortab,le ca1biins - office, stores, workshop 

► Environmental improvements (e .·g., storm·wa1ter rete,ntion) 

► ln iitial perm11ttin1g1fees 
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► Drill in,g gas .and water mon1itor in,g borelholes 

► Addli1t iional sea lli1n,g w,orks on sh1a1fts or dlrifts 

► Addi1t iional und,erg1round works for gas and water m1anag,e·men1t not met 
lby the mine (any cost shar in,g wo,ul·d lbe a matter for neg,otiatiion by the 
,develloper) 
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► Skid mo,unted co,ntainers 

► Gas extraction pumps 

► Ga1s cle,aning1, drying, a1nd 
condlitiioning ·equiipm1ent 

► Deli1v1eredl, insta lled!, and 
com1miissiioned util1izat1ion 
equipment such as gas engin·es 
andl generator sets, fllares, 
oxidizers, b,oiilers 

► Pi1pework, ductwork, andl vallves 

► Electrica l! system1s and moniitoring 
andl control .syste1ms 

► Exp,ort metering andl power supplly 

► Co,mpressors an·d g1riid/pip·elline 
connecti·ons 

► Vehi1cles a1n,d security 

► Co,ntingency for dlesign or 
equ ipment sp·ecificatiio,n change 

► Equip,m1ent re locati,on costs if 
CMM plant is requ ired to move 
duning the term of the project to 
acc•e.ss •gas su1p1plly 

► Working capita l 

https://acc�e.ss


Financial Inputs: Operating Costs 

,Qip,erat1in 1g costs are recurri!ng1costs associ:ated with the maintenance and 
adminiistrati1on of the project on a day-to-1day bas;is 

Operati1ng costs may include th1e folllow·n1g· 

• Gas fee or roya'lty • Transport 

• Rent or lease fees • Fuel 

• Recurring registration costs • Water treatment and disposal 

• Management and administration overhead • Transactions fees for moneti1zation of 
energy and environmental commodities• Labor and staff costs 
including project validation, emission 

• Maintenance reduction verification, and trades 
• Instrument callibration • Debt interest 
• Spare parts • Taxes 
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Example Financial and Project Inputs 

Pre Feasibility Study for Methane 
Drainage and Utilization at the 
TengHui Coal Mine, Shanxi Province, 
China 

Click o,n the li nks belo,w to view exam11ple inputs that 
were usedl in the f:inancial analysi1s for a GMI :pre1 

feasibihty study re1p,ort. Pre-feasibility Study for 
Methane,Drainage and Utilization at the TengHui Coal 
Mine, Shanxi Province, China 

• Pro j1ect Inputs - Forecasted gas production rates 

• Capital and operating cost estimates and other 
project inputs for CMM power project 

• Capital and operating cost estimates and project 
inputs for the gas draina,ge improvements of a CMM 
proiect 
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Choosing an Appropriate Model for the 
Financial Ana lysis 
The proj ct developer conducting tlhe pr -tea ibihty study h everal option for ih de ig1n of th 
finanoial modell, with the choices rang1ing from :m.ore specific and robust to more general . 

More Sp cific & 
More Accurate 

ss Sp cific & 
Less Accurate 

Custom-budt project-specific model, 
The projec -specific model, 1is a purpose-bu ilt mod I t hat is designed and bui lt speciflcally fo the CMM 
project under study iin a recogni1zed and widely ava1ilabl•e·spr,eadshe,et software such as IMS Excel® _The 
imodel: may take some t i11m,e to bU11i ld and test ; however, it is lilk,elly to produce the most accurat,e and 
de·f,ensibl,e results because it is designed specif icall:ly for the project and can be modif i;ed as needed_ It is 
also best suited to graduate to a 1more detai led and thorough model, required for a fu l feasibility st udy_ 

Adapted or 1m:odified modell 
The project devel;oper can choose a genenic, ready-1made fli nancial model from a publi1c source_These 
types of m,odels are w idely avaBable on the lnt,ernet 1in co1mmon ly ava i1llalb le spr,eadlshe,et software, but 
ar,e not specifi1c to CMM proj,ects, w il l requ iire modiJ1icat1ion, and are g·eneraHy not full:Y custo1mizable_ 
A lthough these models 1may requiire less t ime to set up, they w1ill usually produce liess re:lialb l,e resul1ts_ 

Publ1iclly avail bl tandardii d mod I 
A f ina l option is to use a more gi•enenic publicly ava ilable ;model:, such as the USEPA CMIOP cash flow 
:model: (https://www_epa_gov/cm1op/cmm-cash-fllow-model)_ This type of model requ.ir,es users to prov1ide 
;inputs into a data entry form: and the mode1I produces a cash f low steam1w ith f i1nanda l 1metrics, such as 
net present vallue (!NPV) and internal rate of return (IRR)_ his model provides the user w i1th a quick 

11anallysis and g1eneral resu lts and is not an ' invest1m,ent grade II mode.I_ This model opt i1on is least Hex:ible, 
!Iimit 1ing a user•s abiIi1ty to ta1ilor the mode I to a specific project 

https://www_epa_gov/cm1op/cmm-cash-fllow-model
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Selecting a Financial Model 

The choice of the financial model used to,1project 
■ ----11 1'.1 · 1 .111··,

cash f lows wi ll ·depend ,on : llr 
,1

• The objectives of the 1pre-fe,asibili1ty study 

• Ti1m1ing1 

1• IDepth a.f analysis ,des1ired 

• IData availalb1ility and accuracy 

• Corporate pollicy 

IReg1ardless of the optio,n chosen, the 1project developer sho,uld have a good 
understandiing of the m10,del1 s structure, accuracy, and lim i1tations to effectively 
interpret an,d convey the 1mo,del out1puts. 
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Other Considerations in Choosing the Model 

The proJect develloper shou ld decide whether the project 
w ill 1include debt financing and structure the model 
accordingly. 

lit 1is also 1important to determ1ine i1f th,e 1mod,ell w iilll be 
stand-allo,ne or if ,it w ill need to be i1nte,girated or 
com·patible with a corporate financiia1I m1odel .1 

,( ,onstruct1on and pre,sentation o,f the f1inancia:I m!,odel 
shou ld al:so fo,Uow the goo,d practices list,ed on the next 
slli1de. This ensures that the m·odel 1is reasonablly easy to 
use, the 1inputs and outputs ar,e c:le-arlly presented, and 
the mode:I is rea1dily a1uditabile. 



Good Practices for Financial Modeling 

✓ Use standard conventions recognized by the financial community (for example, 
m,onths/years and cash flow calculations over time flow horizontal, and data 
categories are listed vertically) . 

✓ Define major assumptions. 

✓ Avoid overly complex models with too many tiers. 

✓ Limit the complexity of formulas and the precedents and dependents for formu:las. 

✓ Minimize the use of macros. 

✓ Make sure input, calculation, and output worksheets/screens are clean, well
organized, and easy to navigate. 

✓ If possible, calculate costs, revenues, and cash flows on a monthly basis and roll-up 
the monthly totals into annual totals. Note, however, that calculating cash fl ,ows 
on an annual basis is accepta,ble for a pre-feasibility study report . 
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Quality Control of the Financial Model 

The f1inanc1ia l 1m1odlel is the foundati1on of the fiinancirall analysiis. The 1mod!el 11.S integrity 
andl accuracy are essential1to the credibility of the analysis, 1pre-feasi1bi1li1ty study 
report, and the project develo1per's success, s~ince the 1proje-ct develloper may have to 
provide the modell to a potentiiall i1nvestor. 

1Therefore, it is goo1dl 1practi,ce to 

1• Conduct qual1ity control 0 f the m,o,del. 

·• Subject the modeli to reg:ular testiing1and 
.

rev11ew. 

1 ·• !Incorporate callcullatio,n checks in the 
m10,d1ell. 

·• 1Use "co1m1mon-sense" tests to c,om,pare 
m1odel resu llts w iith expected va llues lbasedl 
0 n an iinfonmed1estimate.1 
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Providing the Model to External Parties 

It is also a good practice to provid:e the model to external! parti!es 1if you a:re 
s.eeking 3rd party fi1nance 

• 3rd party .investors w iUdemiand access to 
the 1modlel 1before provi:ding 1investment . ..... 

• The rn1odel 1must :be audiitalble: 1if an i1nvestor 
cannot undlerstand and work through the 
m10,dell, then they are unlikelly to f inance 
the project. 

• Assu;mptiions 1must be cllearly dl·ef1ined . 

• A flow chart or b,asic users guidl·e can help, 
internal and: external: users. 
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Financial Analysis: Key Outputs 

The cash fl!ow modlel aind fi:nanci1all ana: lys1is prepared: for a CMl:M pre-feasibili1ty study 
w ill produce several f inancial performance m:easures tha1t w iU be used to eva1luate the 
fi1nancial feasi1bi1li1ty of the 1project. 

A:ltho1 ugh many factors can i'nflluence the decision to approve a project, in 1many cases 
the dec1is1on will lbe·based pri:mari lly on th 1e results of the financial anailysis and the 
ava:i!lalb1illity of a market for the CIMMI. 

The tabl.es on th1e follow1in1g slides present the primary and secondlary f inancial 
metr cs that are used to evalluate the potential financial viabi lity of a CMM proJect. 
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Financial Analysis: Key Metrics 

Financial 
Metric What is it? Decision Criteria Key Considerations 

Net Present value of future cash flows Proceed with project if • Relies 011 projectio11s for ener,gy and environimental 
Present generated by the project Future NPV is greater than z.ero com1modity prices and inflation rates_ 
Value cash flows are 11 discounted" by the • Discount rate {weighted average cost of ca pitaI) used_ 
(NPV) or,ganization's cost of capita l. If PV 

> 0, cash flow from the project w·11 
exceed the cost of investment_ 
Reported as a currency value_ 

Internal The internal rate of return is a Go ahead with project if • Hurdlle rate can be pre-tax or post-tax IRR (critical to clarify)_ 
Rate of discount rate that makes the net IRR exceeds organization's • IRR 1measure tends to favo shorter project and low capital 
Return present value (NPV) of all cash flows defined "hurd e rate" - expenditure projects_ 
(IRR) equall to zero in a discounted cash 

flow ana lysis_ Reported as a 
percentage_ 

i_e_, the m1iniimum 
acceptable rate of return 
for the project develope 
(e_g_ 11%) 

• NPV shoulld prevail if IRR/ NPV ,give confl icting results_ 

Payback The period of time requ ired for the Sh01rter payback period is • Ca11 be calculated and presented as a siimple paybacl<: (non
Period project to "break even" where 

revenues equa I expenditures_ 
preferab e discounted) periiod or as a discounted payback where the 

break even is based 011 discounted cash flows_ 
• Not used by itself to make an investment decision_ 
• Provides broader perspective when used with other 1metrics_ 
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Financial Analysis: Secondary Metrics 

Financial 
Metric What is it? Decision Criteria Key Considerations 

Return on 
lnvest:Jment 
(RO0 

!Measures the amount of return on a 
particular investment at the end of 
project Iife by comparing net 
revenue against the iinvestment's 
cost 

Proceed if IROI projected 
at 10-20% 

• Uses non-discounted va lues so does not consider time value 
of money_ Therefore, NPV is pref.erred as a better metric to 
assess project feas ibi lity_ 

• Acceptable IROI depends on many factors - risk tolerance, 
schedules, etc 

ProfitabiIity 
Index 

Present value of a project's future 
cash flows divided by the initial 
investment 

Greater than 1 • Cllosely rellated to NIPV_ 
• Wi ll be gireater than one when NPV is positive_ The higher 

the ratio, the more profiitalble the project 
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Monetizing Benefits from GHG Emission Reductions 

CMM projects pro,duce energ;y and environmenta l lbenefi1ts. It is very im1portant to 
account for the enviironmlenta l benefits, which can b·e a market or f inanc·ing 
req1uirem.ent. 

CMM projects. can generate marketablle carlbon cred its and offsets, wh ich ,offer an 
addlit 1ional revenue stream for projects . A best practice 1is t o est:i :mate the reduct ion of 
GIHG emissions over the liife o,f the project . 

• GeneraHy req1u1ire,d for feasibill ity and p,re--feasilbility study reports pre1pared for 
bi1latera l o r multi1lateral f inancing: 

• Re,qu ire:ment for all GMll-spo1nsored pre-feasi lbi lity study reports 

If projects can access carbon credit or of fset markets, project 
owners shou·ld expect rigorous requ irements to demonstrate 
tra nsparency and accuracy of GHG emission reductions. 



.
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Methodologies for Estimating Benefits from 
Reducing GHG Emissions 
Mlethodo,logi;es for calcu latiing GHIG em11issi1on reducti1.ons can be market-spec1f1ic . The pre
feas1ibility study preparer sh,o,uld oond1uct .additional studies to understand the applicablle 
m,etho,dol:,og ies to accuratelly callcu late emissiion reductions. 

Q·uantify1in9 e1mi1ssion reduct1ions i1s not only nece,ssary to support the financial ana lys1is, but 1it 
also h1gh:lights the beneficia l env1ironm1enta l i1mpacts of the project rega rdlless of the monetary 
va lu,e of •em issi1on reduction cred its and offsets. 

ln add1t1ion to ca lcu llat1in9 d1r,ect emissiion reductiions from the CIMIIM pr,oject, the project may1 

also pro,duce i1ndiJect e,1mi1ss1on red uctiions wh ich can also be quantified. 

• r ct emiss·o sare the m·ethane ,e!m1iss.ions that are a consequence·of the mi1ning activities; 
1therefore, diirect emission reductions reduce those m•ethane em,iss;ions at the si1te. 

• n ·r emission reducti1ons are·emissions that are a consequence of the act1ivi1ties of the mini1ng 
operat ion but occur at sources owned or controlled by another ent ity. IFor CMM projects, indirect 
carbon d,ioxid , mi ion r dluct1ion may re u lt from uppl:ying gia -f ired pow r to the ,eil ctriic 
griid, displacing coal-fired power. 

1 
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Methodologies for Estimating Benefits from 
Reducing GHG Emissions (continued) 
For the purposes of a pre-feasi1bility study, where callculation 1methods and GWPs are not 
s.pec:ified, di rect a,nd ind irect emission reductions from1CMM projects can be calcula1ted based1 

1on publish.ed GWPs fro:m t he l1ntergovern1mental Panel on Clim1at 1e Change (II PCC). 

However, the GWP used to, determiine the m,onetary va lue ,of 
methane-based carbon cred iits/offsets generated by the project 
shou ld b,e the 100-yeair atmosph,eric life, because most cairb,on 
markets use the 100-year va lu,e .as th,e benchmark. 

https://publish.ed
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Calculating Benefits of GHG Reductions: 
Ro,le of GWP' anrd l1n,di1rect Emiss.io,n Fa:ctors 
Where there iis a pr'ice for carbon offsets, an add it 1ional revenue lli1ne can be added. The 
calcu.lation of emission redl uct1ions is based on the fo,111:owing: 

GW o t : Curren ly, 1in mo , carbon market ., a GWP of 25 :is 
used, meaning the e1missi:on of 11 metric ton of CH4to the atmosphere 
qu I th impact 25 m ric ton ,of CO2. Th1i vallu i from th IPCCI 

Fourth Assessment R,eport (IPCC, 2007); however, the valiue has 
changed with each Assessment Report. The develloper should confirm 
the referenced GWP i,n the market in which it i1ntends to partioipate to1 

accurately caliculate the va~lue of the CIMIM e1m1issi1on offsets it 1intends 
to en. 
CO2 fr us ion o e ne: Co1m1bu tion of CH4 g nerat · C0,2. E ti1m1ating mI1· I0n 
reduct1:ons from CMM projects 1m1ust account for the release of CO2 fro1m1combustion when 
alcullating n t CO2 mi ion r ducdon . for each ton of CH4combu· t d, 2.75 tC02 i mi1tted, 

resulit ing in a net •emiss1ion reduction of 22 .25 t( ,Q,2'e per ton of CIH4 destroy,ed. 
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Quantifying the Co-benefits of CMM Projects 

1,Q1 uant1ify1ing the e1mission reductions of 0 ther 
polllutants wiU 1i·dentify 1important co-benef1its 
of the project and m1ay provide addlit1ional 
revenue to the project. Thus, callcul:ating 
emiissiio,n reduction of these pol'liutants mig1ht 
be benef1ciall. 

• Su lfu r di1,0Xi!de, niitrous ox1ide, parti1culate 
matter, and mercury are the m1ost 001mm,on 
po!llutants consi1der1e,d. 

IRelliabl:e g1nid em i1ssi10,n factors are req1uired at 
the regi:onal or loca l levell. Such estim1ates may 
only be 1practi1ca l for larg1e-scaie p•ower or 
heating projects. 

Why quantify emission reduction 
benefits from other pollutants? 

► It may be requ ired by law. 

► There may be a market for 
emission reductions of these 
pollutants, creating a monetary 
value for their reduction. 

► Noting the reductions in the pre
feasibility report highlights the 
environmental co-benefits of the 
project. 
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Financial Analysis: Accounting for Uncertainty 

Every 1project faces uncertainties, such a5 delayed sche,dules, chang1es in eq1ui1p1ment 
prices, f lluctuation in sa lles prices, and unexpected changes in gas com1posi1t io,n and 
f llow ra1tes. 

The fi.nanci,all anallys.is shoul1dl aiccount for these a:nd other uncertainties. 

Account1ing for uncertainties can be done by incorporat ng the following 
e ements nto the analysis: 

• Create a range (base, high, and low cases) of potentia l outcomes. 

• Incorporate a sensit ivity ana lysis into the financial analysis. 

• Include cont1in,gent funds for capital expenditures and operating 
expenses in the financia l analysis. 

• uise conservati1ve assumptions for input va ,lues. 

• Avoid "hockey stick" revenue growth. 

https://anallys.is
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Accounting for Uncertainty: 
Creating a Range of Potential Outcomes 
,Qine ap1proach to account for uncertainty entads creatiing base, high, a:nd low cases 
to show the most rea liistic fi,nanciiall outc,om!e for the project but allso the p,otential 
upside and downside that the project presents to an investor. 

► B se case - Represents the expected1outco1me in a business-as-usual 
. 

scenan,o. 

1► High case - Inputs to the analysi:S are adjusted to approx1imate the most 
reasonable upside case for the project. Exam1ples include higher sa les 1prioes 

1for commoditiies, lo1wer ca1p1ital expendiitures ,an,d o;perating ex1penses, and 
lo1wer 1interest rates. 

► Low ca - ·1np,uts to the analysis are adjusted to ap,proximate t he worst 
econom1ic case for the project s.h,ort of project fa illure. Examples include low 
sales priices for com1moditi;es, hi1gher ·fi1na1ncing costs, and lower than 
expected gas production. 
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Accounting for Uncertainty: 
Incorporate a Sensitivity Analysis 
Another appr,oach to account for uncertai1nty is to incorporate a sensit ivity anal:ysis 
into the f1inanc1ial analysi's. 

By altening the va,lues of key 1inputs, the pr,oject develo1per wi1II understand! the costs 
andl revenues t hat have the most significant impact on the proJect. 

For a CMM project, sensit ivity analyses are usual ly performed on 
changes in : produced gas quality and quant ity, eliectricity or gas 
sa les prices, carbon market prices, capital expenditures and 
operating expenses, or delays 1in construct1ion andl start-up. 

The sens1ti,vity analyses will support the development of the 
base, high, and low cases. 
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Accounting for Uncertainty: 
Include Contingent Funds for CapEx and OpEx 
Another appr,oach to account for uncertai1nty is to incllude cont1ingent funds for 
capital expend'itures andl operat 1ing expenses in the f1inanc:ial analysiis. 

Contingencies are additional funds set as,ide at proje-ct start to o-ffset unexp-ected
1 

cost s. The c,ontingent amount variies dependling on : 

• Project riisk 

• Corporate pollicy 

• Other factors 

The contingency is often in the range of 5--20·% of the total 
expected capital expend·itures a1nd o·perating expenses. costs 
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Accounting for Uncertainty: 
Using Conservative Input Values 
Usi1ng1conservat1ive input va lues is ano1th,er approach to account for uncertainty. 

The f1inanc1ia l anallysis shoulld be ba,sed on reaUstic and conservative assu:mptions 
andl in1puts to esta:bil'ish a1rea l1istic aissess.ment of project financia l! feasiibi l1ity. 

,Q,verly generous 1input va1lues i1n the form1of unrea l1istic girowth iin s,a,les prices, bellow 
m1ark,et costs for equipment and operation, and maxim1um gas productiion capaci1ty 
sustaiined over the life of the project, wdl very hkely l·ead to a m1sleadling f inanciiall1 

anallysis. 

Use of unrealistic inputs is also a red flag for project investors 
who are skilled in reviewing and assessing financia l modells 
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Accounting for Uncertainty: 
Avoiding "Hockey Stick" Revenue Growth 

1Project prop,0nents seeki1ng' f inance wi.111 often project a: revenue or profit growth 
curve t hat grows very sl:owly in the early to m·i:d:dile years of a project, only to sho·w 
expo1nent1al growth in the o,ut years - the·so-called ''hockey stiick 1

' curve. 

Hockey stick growtlh is another red 
flag to investors, and the underllying 
data supporting any such growth 
curve w II be c os.ely scrutinized by 
investors as unrealistic_ 
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GMI Pre-feasibility Study: Lessons Learned 

Lessons learned from G.MII 1pre-feasi1billi1ty stud1ies i1ncludle 

1• Clariify the study objective, definiti1on, and scope wi1th the h,ost mi1ne 

• Recognize t ime and :budget lim1itatio,ns (kee1p :in miind that 1it is not a1fulll 
feasibil ity study). 

• Ex1pect and 1pllan for di1fferences in term inollo,gy, units, and· practi1ce. 

• Ex!pect gaps in avai lable data. 

• llt i1s permissi lblle to use other data sources or to make 
reasonab le a1ssu1mptions (but 1it shoull,d lbe sta1ted i1n the 
fi1na1I report). 

• There are m1ulti1plle options to forecast gas pro,duction. 

• Examine al.I ava1illa!blle markets for CMM use, but the 
choiice 1s usually clear fro1m the start. 
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Reasons for Project Discontinuation 

D·espite best efforts, the project under study may not 1move 
forward! for any numlber of reasons, but co1mm1only due to: 

• !Inability of the current 1market to, sup~port the proJect. 

• Change i1n m1ine m.ana:ge,ment ,or ownersh ip. 

• Change i1n 01perations, such as a re.focus on core bus1iness of 
coal producti'on. 

• !Decrease in gas q1uanti1ty or quality. 

• Change in regullatory framework. 

• Unavaillabillity of fina.ncing. 

• !Inability to accept or manag1e 1project risks. 

• !Inability of the project develloper a1nd host m1ine to•nego,tia1te 
a project develo1p1ment ,agreeme·nt. 

1
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Module 7 Summary 

1ln this modulle, you learn1ed1: 

• To i,d,entify a1nd ,assess aU potent iall markets through a deta i1led m1arket 
ana lysiis. 

• Albout the en1v1ir,on1m1e'nta l b,enefi:ts associa1te,d with the redlu1ction of G,HIG 
emiss1ions thro1ug:h1the,dleve,1,op,m·e:nt of a c,o,al mine 1methane project. 

• To charactenize various proje,ct risks w ith1vari,o,u1s risk assessm·enit too;ls. 

• Albout the primary metrics of a1fin1ancial ,an1alysis an,d th,e importance of a 
clear welll-stru1ctu1red m,odell.- I - - - - - -

• GM l's ex1peri:ence and reco1m1mendati,on.s in compl·etiing a pre-feaiSi!biility 
st1udly. 



You have completed Module 7. 
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