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Abstract

D isagreem en t betıveen  the G overn m en t o f  G eorgia  and in tern ation a l oil 
corp oratio ııs  on eco-com p en sation  m easures req u ired  o ff-set en vironm enta l 
dam ages eaused by Iarge sca le  oil and gas p ip elin es resu lted in  the ap p lication  oftlıe  
Iıab itat-hectare m etlıod o logy  to defin e the n ecessary  scop e o f  eco-com pensation  
m easu res for en v iron m en ta l dam ages related  to th e con stru ction  o f  the p ipelines. 
T he h ab ita t-lıectare  scorin g  m etlıod  is a com m on ap proach  to determ ine the va lue  
o f vegeta tion  in non -m on etary  units. T he en v iron m en ta l proxy  used i.e. the 
"currency"  in vvhich the va lu e  o f  vegetation  is expressed  is the " h ab itat-lıectare  
T he h ab itat score is d erived  by assessing  a n u m ber o f  site-based  lıab ita t and  
lan d scap e com p on en ts again st a p re-determ in ed  'benchm arkk B en ch m ark s have  
to be defm ed for d ifferen t eco log ica l vegetation  classes (E V C s).

h ab ita t area flıaj x h ab itat score  =  hab ita t-lıectares

S ince little  in form ation  is availab le  on the d evelop m en t o f  h ab itat q u a lity  o f  
variou s forest com m u ııities (E V C s) in G eorgia  and sin ce  the data availab le  for this 
ex-p ost assessm en t did not allow  for a tlıorou gh  assessm en t o f  b iod iversity , the  
d evelop m en t ofthe d om in an t species in each  E V C  (as exp ressed  in y ield  tab les) vvas 
used as a p roxy  for the d evelop m en t o f  the h ab itat q u a lity /va lu e  in each  E V C .

R eccivcd: 24.07.2008; acccptcd: 04.11.2008

mailto:hp@net4you.at


38 Peter Herbst, Mariam Kimeridze and Clıristian Susan

In  total 262 p lots w itlı a total area o f  141.82 ha o f land classified  as forest 
w ere assessed  using tlıe h ab ita t-lıectare m eth od ology . T he tota l v a lu e  o f  these  
forest areas am ounts to 80.51 h ab itat-h ectares.

T he scope o ftlıe  eco -com p en sation  m easu res (i.e. the com p en sation  ratio) 
requ ired  to assure that no net loss in forest hab itats occurs depends on the period  
oftim e the party  causing  the deforesta tion  can be com m itted  to look  after the  
afforesta tion , T he com p en sation  ratio  required  to assu re that no n et loss in forest 
hab itats occurs vvas calcu lated  for the to ta lity  o f  the forest areas in G eorgia  
affected  by the con stru ction  o f  B T C /S C P  p ip elin es in  d ecenn ia l step sfor  care  
ta ld n gp eriod s o /20 , 30 and 40 years. D ep en d in g  on the E V C  and the cond ition  o f  
the forest at th e m om en t o f  c learing  the com p en sation  ratio for the care taking  
period  varied from  1:2,5 up to 1:6,8 ha.

K ey\vords: P ipeline, flora and founa, com pensation , b ioderv isity

1. Introduction - BTC/SCP-Pipelines in Georgia

B T C  and SC P P ipelines
T he B T C /S C P  p ipeline  pro jec ts  link ing  oil and natu ra l gas fields in the C asp ian  

Sea reg ion  w ith  E uropean  m arkets are o f  considerab le  stra teg ic  g lobal im portance and 
o f  p articu la r econom ic im portance for G eorg ia . T he p ip e lin es  cross A zerbaijan , G eorgia 
and T u rkey  (F igüre 1) and allovv  to annua lly  tran sp o rt up  to 50 m illion  tons crude oil (=  
1 m illion  barrel p e r day) and up to 20 b illion  cubic m eter o f  gas to E urope. S ince the 
p ipe lines do neither cross into R ussian  n o r Iran ian  territo ry  they  are o f  considerab le  
im portance  for E urope 's energy supp ly  secu rity  and  are thus being  attribu ted  a very  h igh  
geopo litica l im portance.

T he B T C /SC P  p ipeline pro jects cross the te rrito ry  o f  G eorg ia  on  a 248 km  length 
o f  w ith  an  average w idth  o f  the righ t o f  w ay o f  53 m. T he rou te  is ch aracterized  by  very 
d iverse  eco log ica l conditions and abundan tly  h igh ly  specifıc  b iod iversity  w hich  has 
b een  assessed  only partia lly , so far - one o f  the  reasons w hy  e.g. the E nv ironm enta l and 
Social lm p ac t A ssessm en t (ESLA) for the p ipe lines cou ld  be approved  on a conditional 
basis only . C onsequently , detrim ental im pacts to the p ro tec tion  o f  b iod iversity , 
p ro tec ted  areas and fo restry  m ust be reduced  to the abso lu te  m in im um  and unavoidable  
res idua l env ironm enta l dam ages have to be o ffse t b y  an  appropria te  eco -com pensation  
schem e. T his in p articu la r applies to ali im pacts on  forest ecosystem s, w h ich  need to be 
evalua ted  and offse t b y  adequate  m itiga tion  and eco -com pensa tion  m easures \vith the 
goal to  resto re  equ ivalen t forest habitats.
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B T C  C o .,1 the consortium  un ify ing  11 national and  In ternational oil com panies 
under the leadersh ip  o f  B ritish  P etro l, w hich has bu ilt and is opera ting  the pipelineS, has 
com m itted  to resto re  eq ııivalen t forest habitats , to m ake sure that the R epublic o f  
G eorg ia , as the o \vner o f  the forests affected  b y  the construc tion  o f  the p ipelines and at 
the sam e tim e represeııta tive o f  the peop le  o f  G eorg ia  w ho benefıt from  the extra- 
com m ercia l functions o f  these forests, w ou ld  no t face any  loss w ith  respect to 
env ironm enta l goods and Services.

N ego tia tions on n ecessary  eco -com pensation  m easures began  in 2005 , after the 
form al inaugura tion  o f  the p ipelines . U p till no\v, the G overnm ent o f  G eorg ia  did not 
fınd a basis to agree \vitlı B T C  Co upon  the scope o f  the requ ired  eco -com pensation  
m easures". G iven  B T C 's in itial o ffer to p lan t 150 trees p e r each  100 trees felled on the 
p ipeline 's  righ t o f  w ay, this is hard ly  surprising .

G iven  the dead -lock  in  negotiations and g iven  the p ro jec t's  d im ensions (see info- 
box), the G eorg ian  M in istry  o f  E nv ironm enta l P ro tec tion  and N atu ra l R esources 
requested  suppo rt from  the W orld  B ank  in term s o f  in tem ational expertise  and 
m ed ia tion  vvith regards to the

calcıılation  o f  dam ages to forest ecosystem s by  the B T C /S C P  pipelines 
construction  ac tiv ities accord ing  to the "net ga in  p rincip le" "habita t-hectare" 
approach , and
recom m endations on  the exact ra tio  fo r forest eco -com pensation  based  upon 
m o d em  m ethodo log ies and  in tem ational best p ractice .

T his assignm ent vvas con trac ted  to P e te r H erb st and C hris tian  Susan.

BTC C orporation .

Draft "M em orandum  o f  U nderstanding bet\veen BTC Co. and llıc M inistry  o f  Environm ent Protection 
and N atural R esources o f  G eorgia for Forest E co-C om pensation" (V crsion BTC Co. o f  12 N ovem ber, 
2004; Revised by EA, M oE, G lO C ).

1
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2. Material and Methods

2.1. 'No netloss', 'Netgain principle'

T he 'no net-loss ' as w ell as the 'net gam ' p rinc ip les  o rig inate  from  d iscussions 
abou t sus tainab le  developm ent, and how  to best ach ieve  it. Sustainab le  developm ent 
requ ires tha t 'developm ent today  m ust m eet the needs o f  the p resen t genera tion  vvithout 
com prom ising  the ab ility  o f  future genera tions to m eet the ir ow n n eed s3'. Sustainab le  
developm ent p rov ides for p ro tec tion  o f  healthy  env ironm en ts w hile a t the sam e tim e 
healthy  econom ies and thriv ing  societies develop .

S tric t app lication  o f  the 'no net-loss p rinc ip le ' can  lead  tow ards a sustainab le  
deve lopm en t patlı in countries w h ich  are rich ly  endow ed  w ith  natu ral resources and 
\vhere econom ic developm ent p rocesses have not (yet) led  to a critical reduction  o f  the 
quality  o f  the environm ent.

In  countries \vhere past econom ic developm ent p rocesses have been  carried  out 
to the detrim en t o f  the env ironm ent, the app lica tion  o f  the 'ne t gain  p rincip le ' should  
help  to 're-balance ' the accounts. S im ply  p u t from  a p u re ly  env ironm enta l po in t o f  view , 
net ga in  in  this con tex t m eans ach iev ing  a net env ironm enta l benefıt 4. F rom  an 
econom ic po in t o f  v iew  (i.e. from ’the po in t o f  v iew  o f  the soc ie ty  as a vvhole as opposed  
to the fm ancial p o in t o f  v iew  o f  a single investor) ne t ga in  m eans ach iev ing  econom ic 
deve lopm en t vvithout causing  negative im pacts on  the natu ra l env ironm ent.

T he legal framevvork is a cn ıc ia l aspect: A  p recond ition  to apply  the "net gain  
p rincip le" is its inc lusion  into the regu la to ry  fram e\vork  and the p rov ision  o f  legally  
b ind ing  and transparen t ru les and regu la tions fo r ca lcu la tion  o f  o ffse t ratios, there. In  
G eorg ia , ho\vever, ne ither the app lication  o f  the 'ne t gain  p rinc ip le ' nor the 'no net-loss 
princ ip le ' are  exp lic itly  found in the legal and  regu la to ry  framevvork.

G eorg ia  is a coun try  stili g enerously  endow ed  w ith  fo rest resources, w h ich  have 
a rich  and varied  ecology. N onetheless, m ain tenance  o f  such  forests as va luab le  Stores 
for b iod iversity  and  habitats fo r fauna and  flora is not on ly  a pa rt o f  the N ational 
B iod iversity  S trategy  and A ction  P lan  b u t also recogn ized  to be o f  in tem ational 
im portance 5. T lıus no  net-loss m ust be allovved to occu r in this dom ain.

O n the o ther lıand G eorg ia  tries to a ttrac t d irec t foreign investm ent to curb 
econom ic developm ent. T he construction  o f  the B T C /S C P  p ipelines has b rough t m uch- 
needed  d irec t fo reign  investm ents and  jo b  opportun ities and tlıus con tribu ted  to stab ility  
and econom ic grovvth in G eorgia.

In  o rder to ensure overall su sta inab ility  o f  G eorg ia 's  fu ture developm ent it had to 
be  assu red  that fu rther econom ic developm en t occurs - b u t no t to the detrim en t o f  the 
coun try ’s env ironm ent.

It is understood  tha t B T C  Co - in acco rdance  w ith  the ir fo rm al com m itm ents - 
vvill res to re  equ ivalen t forest hab ita t to the n ecessary  ex ten t, \vhere env ironm ental 
dam ages and  losses in hab ita t caused  by  the construc tion  o f  the p ipelines vvill be offset 
b y  an eco -com pensation  p rogram m e and no net-lo ss vvill occur in the env ironm ental 
dom ain .

VVorld C om m ission  on Environm ent and D evelopm ent (B rundlland C om m ission), 1987.
4 Pollution probe, exploring  applications o f  the net gain  princip le, 2004
s C aucasus mixcd forests (PA 0408), VVVVF



T aking  into considera tion  tha t the G overnm en t o f  G eorg ia  (G oG ) has a lready 
been  com pensated  by B T C  Co for the com m ercia l value o f  the tim ber fe lled  in the 
construetion  process o f  B T C /S C P  p ipelines (ali forests in  G eorgia are State ovvned), 
resto ra tion  o f  the equ ivalen t lıabitats necessarily  w ill resu lt in a ne t gain  for G eorgia 
from  an stric tly  econom ic po in t o f  view : G oG  has been  com pensated  fm ancia lly  for the 
com m ercia l loss o f  s tand ing  tim ber, and on top o f  tha t equ iva len t hab ita ts  vvill be  
restored .

It goes vvithout say ing  that ach iev ing  such  a ne t-gain  from  an econom ic 
perspeetive  vvlıile assuring  the  occurrence o f  no net-loss from  an env irönm enta l po in t o f  
vievv, canno t be ach ieved  by  a m ere rep lacem en t o f  the loss o f  s tand ing  tim ber at a 
p lan ting  ratio  o f  1.5:1 (i.e. 150 trees to be rep lan ted  for each 100 trees felled) as in itially  
p roposed  in the E S IA  û.

I f  - and on ly  i f  - the fo rest eco -com pensation  p rog ram m e to be carried  out by 
B T C  Co vvill resu lt in the resto ra tion  o f  the equ ivalen t fo rest hab ita ts it can  be assured 
tha t no net-loss in  env irönm enta l quality  occurs and a t the sam e tim e from  an econom ic 
po in t o f  vievv a ne t gain  is achieved.

2.2. Habitat-Iıectare assessment

T he hab ita t-heetare  scoring  m ethod  is a com m on  approach  to determ ine the 
value o f  native vegeta tion  in non-m onetary  units. T he env irönm enta l p roxy  used (i.e. 
the "currency" in vvhich the value o f  vegeta tion  is expressed) is the "hab ita t-heetare".

hab ita t area [ha] x  hab ita t score =  hab ita t-heetares

T his m ethod  is app lied  to assess a nu rnber o f  site -based  hab ita t and  landscape 
com ponen ts against a p re-determ ined  'benehm ark '. B enchm arks have to be defm ed for 
d ifferen t eco log ical vegeta tion  elasses (E V C ). T he b enehm ark  for each  E V C  deseribes 
the average characteristics o f  m ature and apparen tly  long und istu rbed  b iod iversity  and 
native vege ta tion  occurring  in the b io reg ions in vvhich hab ita ts shall be assessed . T he 
hab ita t-heetare  exercise  fo resees an in-situ  assessm en t o f  natural vegeta tion  to co llec t a 
range o f  v isually  assessed  in form ation  o f  several vegeta tion  com ponen ts aeross the 
hab ita t zone. T he e lo ser a certa in  forest socie ty  com es to the benehm ark , the h igher its 
hab itat score vvill be. T he h ighest score a forest soc ie ty  can ach ieve is 100% , i.e. the 
fo rest socie ty  has the characteristics o f  apparen tly  long  und istu rbed  b iod iversity  and 
native vegeta tion .

T he hab ita t-heetare  m ethod  has been  developed  in A ustralia . T he A ustralian  
State G overnm en t o f  V ictoria , D epartm en t o f  S usta inab ility  and  E n v iro n m e n t7, uses the 
follovving com ponen ts and  vveiglıts p resen ted  in T ab le  1.
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b T able 1-2 proposed m itigation m easures, ESIA esecu tiv e  sum m ary page 14
7 V egetation  Q uality  A ssessm ent M anual - G uidelines for apply ing the lıabitat-hectares scoring  m ethod;

D epartm ent o f  Susta inab ility  and E nvironm ent; G overnm ent o f  V ictoria; 2004
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T ab le  1. C om ponents and \veights used in  hab ita t-heetare  assessm en t in V ictoria , 
A ustralia

Componcnt Max. value (%)

Site condition Large trees 10
Tree (canopy) covcr 5
Understorey (non-tree) strata 25
Lack of \veeds 15
Recruitment 10
Organic litter 5
Logs 5

Landscapc context Patch size* 10

Ncighbourhood* 10
Distance to core area* 5
Total 100

•C o m p o n e n ts  m ay  be d eriv cd  vvitlı a ss is tan ee  from  ıııaps and  o th e r  (e.g . G IS ) fııfo m ıatio n  so u rces .

S ince at the tim e o f  this stndy  the p ipe lines had a lready  been  bu ilt no pre- 
assessm en t o f  the then und isturbed  righ t o f  \vay cou ld  b e  undertaken  to support these 
ca lcu lations; on ly  an ex -post assessm ent o f  the quality  H o f  the ecosystem s affected  by  
the p ipeline  construction  could  be carried  ou t - hovvever, based  011 ex isting  data 9 availed 
to the consu ltan ts. It is obvious tha t based  on this lim ited  set o f  availab le  data (w hiclı 
had  been  co llec ted  for to tally  d ifferen t reasons and  under d ifferen t approaches, bu t had 
to be used  for this study  due to the irreversib ility  o f  the orig inal vegeta tion  after elearing  
the righ t o f  \vay), a p ragm atic  approach  had to be follovved to allovv the adop tion  o f  the 
hab ita t-heetare  m ethodo logy  to the - on ly  availab le  set o f  vege ta tion  data.

T hese data-sets availed  on the forest areas affec ted  b y  the construction  o f  the 
p ipelines d id  m ain ly  con tain  in form ation  on the dom inan t and co -dom inan t tree species 
and tim ber p roduetion  related  data, only. S ince the d ata-se t did contain  only  lim ited  
in fo rm ation  w ith  regards to b iod iversity , the h ab ita t-hee ta re  assessm en t had  to be 
focused  on tim ber p roduetion  re lated  data, m ain ly . It is understood  that this is a 
shorteom ing  o f  the aetual approach  bu t stili the  m ost re liab le  and ob jeetive m ethodology  
w hich  possib ly  can  be app lied  in such  ex -post assessm en t data  environm ent.

2.3. Applicability of the lıabitat-hectare methodology

A ny vegeta tion  data required  to assess the various site coııd itions are usually  
co llec ted  v isually  during  in situ  in speetions o f  the areas under assessm ent. A ny

s V egetation Q uality  A ssessm ent M anııal - G uidelines for app ly ing  tlıe lıabitat-hectare scoring  m etlıod 
V ersion 1.3.

9 Saktkyproekti (G corgian Forestry Project) detailcd  forest inventory  on tlıe S tate Forest Funcl inside the 44 
m  righ t o f  \vay for the B aku-Tbilisi-C eyhan P ipeline, 2003 and secondary  containm enl project and FD D F 
ete. 2005.



in fo rm ation  requ ired  to assess the landscape con tex t is usually  derived  from  aerial 
p ictu re  in terp re ta tion  or geograph ica l in form ation  system s.

In llıe concrete  con tex t o f  th is stııdy, ali re lev an t vegeta tion  in the areas under 
assessm en t had a lready  been  rem oved  and the areas been  c lea red  and dug, severa l years 
ago. T lıus only  an ex -post assessm en t o f  the quality  o f  the ecosystem s affected  by  the 
p ipeline  construction  could  be carried  out, b ased  upon  the data vvhich vvere co llec ted  for 
the determ ination  o f  c lassica l fınancial com pensatio ıı m easures (deta iled  forestry  
inven to ry  to iden tify  p rem atü re  u tilisa tion  o f  stand ing  stock), G IS data and in form ation  
con tained  in the env ironm en ta l and social im pact assessm en t (ESIA ).

2.4. Identification of ecological vegetation classes

T he hab ita t-hectare  approach  so far has no t been  app lied  system atica lly  in 
G eorgia. T herefo re , as a necessary  fırst step , forests a ffec ted  by  p ipeline  c lea rings had 
to be so rted  by  E cological V egeta tion  C lasses (E V C s). Such E V C s had to be identifıed  
accord ing  to dom inan t and, vvhere app licab le , co -dom inaııt tree species ,H(forest 
societies) and consequen tly  benchm arks had to be defıned  for each EV C . In  total 18 
E V C s affected  by  the construction  o f  the B T C  and SC P p ipelines cou ld  be iden tifıed  
during  this study. T he respective benchm arks cou ld  be derived  from  the descrip tions o f  
rep resen ta tive  sam ple p lo ts con ta ined  in the E SIA .

2.5. Components used to assess the habitat-hectare score

B ased  on that inform ation, ali necessary  com ponen ts fo r local app lica tion  o f  the 
hab ita t-hectare  m etlıodology  could  be iden tifıed ; availab le  data vvere cross-checked  for 
re liab ility  and vveighed, as follovvs (T ab le  2).
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T able 2. C om ponents and vveights used  in hab ita t-hectare  assessm en t in  G eorgia

component score

site condition average DBH 15

averagc height 15

canopy covcr 10

no of trees per ha 10

grovving stock 10

basal area 15

vegetation/coppice 10

Landscape conte.\t
neigbourhood 10

distance to corc area 5

lu Tlıe vegetation  o f  G eorgia (C aucasus); G orgi N aklıutsrislıvili; 1999.
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2.5.1. Site condition indices

T h a t re la tive h igh  im portance o f  tree g row th  factors (site  cond ition  indices) is a 
specifıc issııe o f  tha t specifıc  evaluation , vvhich had  to be done ex  post, b ased  on the 
deta iled  fo rest inven to ry  by  Saktkeproekti, w here the desig n  obv iously  vvas focused on 
co llec ting  in fo rm ation  on the com m ercial value o f  tim b er stand ing  in areas to be 
cleared . B ased  on that, ind icators on site co n d itio n  com ponen ts vvere assessed  b y  
com paring  data co llec ted  in  the fıe ld  du ring  fo restry  inven to ry  vvith the re levan t 
benchm arks.

I f  e.g. the average D B H  o f  an  area to be  assessed  reached  10-19%  o f  the 
benehm ark  D B H , the score fo r this co m p o n en t is 2 po in ts, 60 -70%  resu lt in  a score o f  
10 po in ts, rnore than 90 %  y ield  tlıe m ax im um  n u m b er o f  15 po in ts (T ab le  3).

T ab le  3. C om ponent: D iam eter a t b reas t h e igh t (D B H )

component average DBH

10-<20% of benehmark DBH 2

20-<40% of benehmaçk DBH 4

40-<60% of benehmark DBH 8

6û-<80% of benehmark DBH 10

80-<90% o f benehmark DBH 13

>90% o f benehmark DBH 15

U nder this com ponent, the average heigh t o f  the dom inan t tree species in 
hab ita ts /stands (estim ated  on the level o f  sub -com partm en t) c leared  fo r the construetion  
o f  B T C /S C P  p ipelines is com pared  vvith the average  he ig h t o f  the d om inan t species for 
each  o f  the app licab le  E V C  benchm arks.

T he e loser the average heigh t co rresponds to the benehm ark  value, the eloser the 
h ab ita t is expected  to co rrespond  to the crite ria  o f  m atu re  and apparen tly  long 
und is tu rbed  vegeta tion  (T able 4).

T ab le  4. C om ponent: A verage heigh t

component average height

10-<20% o f benehmark height 2

20-<40% o f benehmark height 4

40-<60% of benehmark height 8

60-<80% o f benehmark height 10

80-<90% o f benehmark height 13

>90% o f benehmark height 15
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U nder this com ponent, the tree canopy  cover o f  the trees in hab ita ts/stands 
c leared  for the construc tion  o f  B T C /S C P  p ipelines is com pared  vvitlı the average canopy  
cover fo r each E V C  benehm ark  (T able 5).

T ab le  5. C om ponent: C anopy cover

component canopy covcr

10-<20% of benehmark cover 2

20-<40% of benehmark cover 4

40-<60% of benehmark cover 6

60-<80% of benehmark cover 8

80-<90% o f benehmark covcr 9

>90% of benehmark cover 10

U nder this com ponent, the num ber o f  trees p e r heetare  in hab ita ts /stands cleared  
for the construc tion  o f  B T C /SC P  p ipelines is com pared  vvitlı the num ber o f  trees for 
each E V C  b enehm ark  (T able  6). *

T able 6. C om ponent: N um ber o f  trees p e r ha

no o f trees per ha

10-<20% of no in benehmark 2

20-<40% o f no in benehmark 4

40-<60% of no in benehmark Ğ

60-<80% of no in benehmark 8

80-<90% of no in benehmark 9

>90% of no in benehmark 10

U nder this com ponen t the grovving stock o f  the dom inan t tree species in 
hab ita ts /stands c leared  for the construction  o f  B T C /S C P  p ipelines is com pared  vvitlı the 
criteria  o f  m ature vegeta tion  in  each E V C  elass (T ab le  7).

T able  7. C om ponent: Grovving stock

component grovving stock

I0-<20% of benehmark stock 2

20-<40% of benehmark stock 4

40-<60% o f benehmark stock 6

60<-80% o f benehmark stock 8

80-<90% of benehmark stock 9

>90% of benehmark stock 10



46 Peter Herbst, Mariam ICimeridze and Christian Susan

U nder this com ponent, the basa l area i.e. the area  in square m eter per hectare 
occupied  by  trees in hab ita ts /stands c leared  for the construc tion  o f  B T C /S C P  p ipelines 
is com pared  vvith the basa l area occup ied  by  trees in the b enchm ark  for each  EV C  
(T ab le  8).

T ab le  8. C om ponent: B asal area

basal area

10-<20% o f benchmark 2

20-<40% of benchmark 4

40-<60% of benchmark 8

60-<80% of benchmark 10

80-<90% of benchmark 13

>90% of benchmark 15

T his com ponen t assesses the existeııce and  qua lity  o f  coppice , natural 
regenera tion  and under-sto rey , and, the hab ita t quality  o f  the herb s-/g rasslayer vvhich are 
crucial com ponents to determ ine the quality  o f  a fo rest hab ita t.

A s m en tioned  before , the underly ing  deta iled  forest inven to ry  b y  Sak tkeproekti 
vvas obv iously  carried  out vvith the m ain  purpose  to co llec t in fo rm ation  on the 
com m ercia l value o f  tim ber standing  in areas tha t had  to be c lea red  for the construction  
o f  B T C /S C P  pipelines. N o t surprising ly , therefo re, in fo rm ation  on copp ice  com position , 
quan tity  and heigh t (+ /- 5% ); com position , quan tity  an d h e ig h t o funder-sto rey  (+ /-10% ) 
and types ofvegeta tion  cover, % o f  coverage (+ /- 10% ), vvhich follovving the inventory  
design  shou ld  have been  co llec ted  by  the fıe ld  crevvs at each  sam ple p lo t, in m any  cases 
tum ed  ou t to be n o t availab le  in the quality  vvhich vvould have been  necessary  for tha t 
study, i.e., to com pare  such com ponents vvith the respective E V C  benchm arks. 
C onsequentIy , these com ponents cou ld  no t be assessed  com prehensib ly  in the desirab le  
level o f  detail.

Hovvever, since these data are  im portan t ind ica to rs o f  fo rest hab ita t quality , 
vvhich shou ld  no t be  left out in any hab ita t-hec ta re  assessm en t, they vvere taken into 
accoun t a lbe it in a less de tailed  d istinction  (T ab le  9).

T ab le  9. C om ponent: C opp ice /regenera tion /understo rey

component coppice/regeneration/understorey

no coppice/regeneration/understorey 0

single species coppicc/regeneration/understorey 5

multiple species coppice/regeneration/undcrstorey 10



2.5.2. Landscape indices

T he assessm en t o f  landscape re la ted  com ponen ts w as based  upon  the 
in terp re ta tion  o f  aerial p lıo tographs and  su rveyed  G IS  data.

T he ne ighbourhood  score ind icates w hether or no t the pateh  o f  fo rest hab itat 
under assessm en t is part o f  a larger fo rested  area. T h is com ponen t reflee ts the 
im portance o f  hab ita ts to be  in terlinked  w ith  o r  in e lose d istance from  each  o ther and 
the sign ifıcance  o f  the size o f  a fo rested  area  for its h ab ita t quality . In  ou r case, this 
com ponen t ind icates the percen tage o f  the to ta l area \v ithin a radius o f  1 km  around  tlıe 
sam ple p lo t w hich  is occup ied  by  fo rested  hab itats (T ab le  10).
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T ab le  10. C om ponent: N eighbou rhood

neighbourhood component

>0-<20% o f neighbourhood forested 2

>20-<4Q% o f neighbourhood forested 4

>40-<60% o f neighbourhood forested 6

>60-<80% of neighbouhood forested 8

>80-<l 00% o f neighbouhoud forested 10

T he "distance to core a rea"-com ponen t o f  the landscape con tex t assessm en t is an  
estim ation  o f  the d is tance to the nex t 'core area'. F o r hab ita t-heetare  assessm en ts o f  
fo rest hab ita ts a 'core area ' is defıned  as any  s ingu lar p a teh  o f  fo rest vegeta tion  larger 
than 10 ha regard less o f  type and quality  o f  this forest. W hereas a d istance o f  m ore than
1 km  does no t resu lt in any score poin ts, a d is tance  in  betvveen 0,2 km  - 1 km  resu lts in
2 po in ts, and a d istance o f  less than  0,2 km  resu lts  in  4  po in ts and  - i f  the area under 
assessm en t is p a rt o f  a fo rest area larger than 10 ha, "d istance to co re  area" vvould be 
considered  "contiguous" and consequen tly  be a llocated  5 po in ts (T able 11 and F igüre 
2).

T ab le  11. C om ponent: D istance  to core area

distance to core area

>1 km 0

>0,2 to < l km 2

<0,2 km 4

contiguous 5
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v

I Position [C
 Ptpelinc F igüre 2. C om ponent: D istance  to core area

3. Results

3.1. Calculation of damages, in habitat-hectares

C alcu la tion  in hab ita t-hectares o f  dam ages to forests caused  by  construetion  o f  
the B T C /S C P  p ipelines follovved a six-step  approach :

1. B ased  upon  the dom inan t species ind ica ted  in the deta iled  fo rest inventory  
cards (regu larly  on subeom partm en t basis), each  o f  these  forest areas 
affected  by  the construetion  o f  B T C /S C P  p ipelines w as allocated  to its 
re levan t EV C .

2. T o calcu late  scores fo r ali site cond ition  based  com ponents, the re levan t 
indices (average D B H  o f  dom inan t tree species, average heigh t o f  dom inant 
tree species, tree canopy  cover, num ber o f  trees per heetare , grovving stock, 
basal area and copp ice /regenera tion /understo rey) w ere com pared  vvith their 
benchm arks, and scores a ttribu ted  accord ing ly .

3. Scores based  on landscape ind ices (ne ighbou rhood  and  distance to core 
area) vvere derived using a G eograph ica l In fo rm ation  S ystem  (G IS).

4. T he area consum ption  as foreseen  in the p ro jec t (i.e ., designed  boundaries 
for the righ t o f  vvay (R O W ) and o ther p ro jec t com ponents) na tu ra lly  served 
as a basis fo r the exante S ak tkeproek ti fo restry  assessm ent. A rea related

ti QTC C orporation.
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data therefo re  som etim es tu rned  ou t to n o t fu lly  reflec t reality , as the area 
consum ption  "as built" d iffers in som e locations from  the area consum ption  
as p e r the technical design. T hus, using a G IS , the forest area data vvere 
refıned  to the status o f  "effec tive ly  a ffec ted  by  the construction  o f  
B T C /S C P  p ipelines and  o ther facilities".

5. U sing  these updated  fıgures on  areas as effec tive ly  affected , and 
m ııltip ly ing  them  by  their hab ita t score, the value  for ali the fo rest/hab ita t 
patches affec ted  by  the construction  o f  B T C /S C P  p ipelines w as calcu lated  
and quo ted  in hab ita t-hectares.

6. To detem ıine  the overall value o f  dam ages to fo rests /hab ita ts w ith in  each 
E V C , the hab ita t-heetare  values fo r each  pa teh  w ere c lassifıed  and added- 
up accord ing  to their affilia tion  to the ir re levan t EV C .

In  to tal, 262 p lo ts w ith  a total area o f  141.82 ha o f  land c lassifıed  as forest, vvitlı 
an overall value o f  80.51 hab itat-hectares , vvere c lea red  for the construction  o f
B T C /S C P  p ipelines. In  addition , 37.15 ha o f  fo rest lands, rep resen ting  a to tal value o f  
add itional 5 .52  hab ita t-hectares 2, vvere found to no t hav ing  been  stocked  vvitlı trees. A 
sum m ary  o f  the resu lts is p resen ted  in T able  12.

T ab le  12. A reas affected  and  dam ages in hab ita t-hectares fo r each  E co log ical vegeta tion  
elass (da ta /resu lts  d isp layed  rounded  to 2 d igits after the decim al point)

Ecological Area H abitat Habitat
V egetation  C lass [ha] score heetares

forest land vvith no s tand ing  stock 37,15 0,15 5,52

EV C 1 G eorgian  oak forest 17,41 0,62 10,82

EVC 2 h igh-m ountainous oak forest 6,67 0,69 4,60

EVC 3 G eorgian oak vvith h igh-m ountainous oak forest 4,58 0,75 3,42

EVC 4 G eorgian oak vvith O riental hom beam  forest 7,70 0,81 6,25
EVC 5 high-m ountainous oak C aucasian  hom beam  forest 6,64 0,92 6,13
EVC 6 C aucasian  hom beam  vvith oak forest 4,71 0,68 3,21

EV C 7 C aucasian  hom beam  vvith h igh-m ountainous oak 
forest

1,22 0,95 1,16

EVC 8 beeclı forest 7,53 0,84 6,31

EVC 9 beech vvith C aucasian  hom beam  forest 1,18 0,88 1,04

EV C 10 beech vvith p ine forest 5,26 0,73 3,85

EVC 11 p ine forest 16,41 0,64 10,56

EVC 12 p ine vvith lıigh m ountain m aple forest 3,08 0,78 2,40

EVC 13 spruce forest 3,06 0,65 1,99

EVC 14 sp ruce pine forest 0,14 0,57 0,08

EV C 15 spruce lir forest 0,87 0,53 0,46
EV C 16 erook stem  birch  forest 0 ,95 0,92 0,87

EVC 17 riparian forest dom inated  b y  vvillovv 10,03 0,65 6,51

EV C 18 riparian  forest dom inated by  poplar 7,23 0,74 5,34
Total 141,82 0,57 80,51

12 The results were calcula ted  in detail for each  plo t, hereby only the sum m arized  results o f  dam ages to 
forest habitats in habita t-hectares as per each EV C are  being  presen ted , \vhile the results are sho\vn 
rounded to 2 decim al places only, the caicu lations w ere carried  vvithout rounding , thus using the figures 
p resented  in table in a m ultiplication exercise m iglıt lead to slightly  d ifferen t results.
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3.2. Determination of scope for the required eco-compensation

T he question  tha t rem ained  now  w as how  to determ ine the scope o f  the eco- 
com pensation  to assure no net loss in forest habitat.

A  p a tch  o f  fo rest vvith an area o f  0,4 ha and hab ita t score o f  1,0 represen ts the 
relative value o f  (0 ,4*1= ) 0,4 Iıabitat-hectares. A  pa tch  o f  fo rest in the sam e eco log ical 
vegeta tion  class vvith an area o f  0,8 ha b u t a hab ita t score o f  0,5 on ly  rep resen ts the 
sam e value o f  (0 ,8*0 ,5= ) 0,4 hab ita t-hectares; thus, accord iııg  to the hab ita t-hectare  
assessm en t m ethodology , these tvvo areas are  considered  equivalen t.

In  the absence o f  an thropogenic  influences, the hab ita t quality  o f  any forest 
socie ty  is assum ed  to increase över tim e ((hs= f(t)) un til the fo rest reaches conditions o f  
m atu rity  and apparen tly  long und istu rbed  b io d iversity  and vegeta tion  as p resen ted  in 
F igüre 3. A t tha t specifıc  m om en t in tim e (tb), the hab ita t sco re  is "one" (h5(tb)= l).

F igüre 3. D evelopm en t o f  hab ita t score ö ver tim e.

W h enever it has to be assured  tha t no le t loss in  env ironm enta l goods vvill occur, 
tlıerefore, the fac to r "tim e" p lays a crucial ro le fo r the dete rm ina tion  o f  the scope o f  eco- 
com pensation  m easures.

E .g., assum ing  tha t a re fo rested /affo rested  area can aclıieve a hab ita t score o f  0.2 
after 20 years, a com peıısation  ratio  o f  4:1 (i.e . four tim es the area to be 
refo rested /affo rested  and looked  after for 20 years com pared  to the o rig inal area 
defo rested ) vvould be  requ ired  to com pensate  for the loss o f  a patch  o f  vegeta tion  
rep resen ting  a hab ita t score o f  0.8 i f  "no net-loss" is to be assured . I f  the hab ita t score 
increases to 0 .4  after 40  years, then the com pensation  ratio  guaran tee ing  "no net-loss" in 
hab ita t va lue  vvould be 2:1 (i.e. tvvo tim es the area  to be  re fo rested /affo rested  and looked 
afte r for 40  years com pared  to the orig inal defo rested  area).
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T hat m eans, the longer the period  över vvhich a party  causing  forest dam age to 
forest hab itats by  clea ring  tem , can  be com m itted  to look  after the 
affo resta tion /refo resta tion  activ ities and to assure  grovvth and p ro tec tion  o f  the 
affo resta tion /refo resta tion  as such, the lovver the ratio  betvveen areas to be 
affo rested /refo rested  and areas c lea red  can be kept, vvithout any net loss in  
environm ental goods occurring .

S ince little re liab le  in fo rm ation  is availab le  on the developm ent o f  hab ita t quality  
o f  various forest com m unities (E V C s) in G eorgia, data  from  standard ized  y ield  tables 
for the dom inan t and co -dom inan t tree species had to be used  as a p roxy  for the 
developm ent o f  hab itat quality  o f  a stand  över tim e

A  m ixed  index  vvas in troduced , by  ca lcu lating  the arithm etic  average o f  average 
B D H , average height, basa l area and standing  tim ber vo lüm e o f  the dom inan t and co- 
dom inan t species. T his m ixed  index  vvas ex trapo la ted  by  specia list o f  the G eorg ian  
Forest Serv ice beyond  the periods o f  tim e (age classes) as covered  b y  the standard ized  
y ield  tab les (F igüre 4). In  this context, it vvas specifîca lly  crucial to assess the m om ent 
in tim e vvlıen the g rad ien t o f  the m ixed  index  becom es zero . T his po in t in  tim e - vvhere 
the g rad ien t o f  the ex trapo la ted  curve becom es zero  - is u sed  to determ ine the m om ent 
in tim e (tb) vvhen the hab ita t reaches benchm ark  cond itions and to determ ine  the 
co rrespond ing  abso lu te  m ixed  index value.

F igüre 4. D eterm ination  o f  tb and  value o f  m ixed index at tb.

T he hab ita t score o f  an area under assessm en t (hs(ta)) indicates, in  percen ts, hovv 
close this fo rest area reaches to the b enchm ark  conditions (m ature  und  und istu rbed  
forest) at the m om en t o f  the assessm en t ( ta). T h is percen tage  can  be transposed  to the 
m ixed  index as p resen ted  in F igüre 5.
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Figüre 5: In terrelations in betvveen hab ita t score and value o f  m ixed index.

T his allow s allo tting  the co rrespond ing  value o f  the m ixed  index  to each  hab ita t 
score w ith in  each E V C  and u nder the assum ption  o f  a co rrespond ing  landscape context.

T he com pensation  ratio  requ ired , i.e. the ra tio  betvveen area  to be 
a ffo rested /refo rested  and  area c leared  can be ca lcu la ted  in this vvay. T h is ra tio  
co rresponds to the quotien t o f  a) the value o f  the m ixed  index  at the m om ent for the 
equ iva len t eco -com pensation  and b )  the value o f  the m ixed  index at the m om ent o f  the 
assessm ent.
T his p rinc ip le  can  be e laborated  m ore p lausib ly  in an  exam ple  using  concre te  fıgures, as 
fo llow ing:

A  forest stand  to be assessed  had reached  b en eh m ark  cond itions at an age o f  220 
years. T he correspond ing  m ixed  index is 234 ,6 .

A ssum ing  the hab ita t score fo r that a rea hav ing  been  ca lcu la ted  to be 0 ,64, the 
co rrespond ing  value o f  the m ixed  index w ou ld  be 150,1 (= 234 ,6*0 ,64).

I f  the values o f  the m ixed index for an  a ffo resta tion  in this E V C  am ount to e.g. 
34 ,9  after 20 years, 58 ,4  after 30 years and 81,5 after 40  years , the com pensation  ratio  
can  be calcu la ted  using  these fıgures: In  case the party  causing  the defo resta tion  can be 
com m itted  to look after the affo restation  for a perio d  o f  20 years, equ ivalence can be 
ach ieved  i f  for each  heetare  deforested  a com pensation  a ffo resta tion  o f  4,3 ha 
(150 ,1 /34 ,9 ) is realized . İn  analogy  to this exam ple , the com pensa tion  ra tion  for a period  
o f  30  years can be ca lcu la ted  to be 2 ,6 (150 ,1 /58 ,4 ) and for a care tak ing  period  o f  40 
years w ith  1,8 (150 ,1 /81 ,5) only.

In this vvay, the scope o f  the eco -com pensation  m easures requ ired  to assure that 
"no net loss" in fo rest hab ita ts occurs vvas ca lcu la ted  for the  ali fo rest a reas in G eorgia 
vvhich vvere affected  by  the construction  o f  B T C /S C P  p ipelines in decennial steps, for 
care  tak ing  periods o f  20, 30 and 40 years, respeetive ly . D epend ing  on  the E V C s and 
the cond ition  o f  the forests a t the m om ent o f  c leariııg , the com pensation  ratio  for the 
care tak ing  periods varied  from  1:2,5 up to 1:6,8 ha.

4. Biscussion and Conclusions

O ne o f  the core reasons for the deve lopm en t o f  the h ab ita t-heetare  approach  vvas 
the necess ity  to m ake hab ita t cond ition  and  quality  accoun tab le  in native vegeta tion  
p lann ing  and investm en t decision  processes. W hen  applied  in investm en t decision



m aking  p rocesses, the hab ita t-heetare  assessm en t o f  ecosystem s, likely  to be affected  by  
a p lanned  econom ic developm ent activ ity , has no rm ally  to be carried  out before the on- 
set o f  any  such deve lopm en t activ ities. O n ly  an ex -an te  assessm ent allovvs ali parties 
involved  to ob jec tive ly  revievv the resu lts  o f  the hab ita t-heetare  scoring exercise  and to 
m utııally  agree ııpon the hab ita t-heetare  score, vvhich subsequen tly  constitu tes the basis 
for the determ iııa tion  o f  eco-com pensation  m easures o r b iod iversity  offsets.

S ince the B T C  and SC P oil and  gas p ipelines had a lready  been  bııilt at the tim e 
o f  this study, a t tha t stage on ly  an ex -post assessm en t o f  the  quality  o f  the ecosystem s 
affected  by the p ipeline  construetion  cou ld  be carried  out. T he assessm ent vvas based  on 
a set o f  data co llected  by the G eorg ian  Consulting fırm  S A K T Y P R O E K T I 13 prev ious to 
the construetion  activ ities. T his de ta iled  fo restry  assessm en t vvas con trac ted  b y  B T C  
P ipeline C om pany  as part o f  the ir ob ligations in the con tex t o f  the E S IA  and  handed  
över to G eorg ian  M in istry  o f  E nv ironm ent (M oE ) for critical revievv and approval. 
S ince the M oE  d id  no t con test the accuracy  o f  these data  and since an objeetive 
independen t verifıcation  is no longer possib le  novv, this set o f  data has to be considered  
to b est possib ly  reflec t the situation  o f  the re levan t ecosystem s before any distu rbances 
follovving p ipeline construetion  activ ities. E ven  though  this forestry  assessm en t vvas 
conducted  in a very  deta iled  vvay, requ irem ents o f  the hab ita t-heetare  scoring  exercise 
vvere n o t considered  in the su rvey  design  to the desirab le  extent. In  particu lar, 
c lassifıca tion  o f  the fo rest associations into E co log ica l V egeta tion  C lasses (E C V s) - as 
requ ired  by  the hab ita t-heetare  approach  - vvas not undertaken  by  the surveyors in the 
fıeld . A fte r ali, vvith ali estab lished  shortcom ings regard ing  accuracy  and 
com prehensiveness, tha t set o f  data derived from  the S A K T Y P R O E K T I su rvey  stili 
allovvs for the app lica tion  o f  the hab ita t-heetare  approach  vvith a reasonab le  accuracy.

T he proposed  approach  assures the resto ra tion  o f  the equ ivalen t forest habitat, 
thus the approach  is considered  to be fair and equitab le . T he m ethodo logy  takes into due 
considera tion  that fo rest hab ita ts are ex trem ely  com plex  eco-system s, vvhich need 
cen turies befo re  they can  prov ide  their full scale o f  env irönm ental and hab ita t funetions. 
T he cond ition  o f  fo rests at the m om ent o f  e learing  is taken  into considera tion  in the 
determ ination  o f  the eco-com pensation  ratio  requ ired  to assure "no net loss" in forest 
habitat.

S im ilar exam ples have shovvn tha t such tim es vvhen na tu ra l resources could  be 
sacrifıced  to econom ic developm ent vvithout any com pensa tion  fo r tire associated  
env irönm enta l dam ages are - or by  ali m eans should  be - över, today. T o  assure 
sus tainab le  developm ent, the true value o f  natu ral resources has to be reflee ted  in the 
cost-benefıt analyses o f  decis ion  rnakers.

In  the ligh t o f  stead ily  h igher p ressu res on natural resources vvhich becom e 
prog ressively  scarce, the p roponen ts o f  econom ic developm ent activ ities vvill be 
increasing ly  faced vvith conrparab le  valuations o f  natural resources.

T he hab ita t-heetare  approach  has been  in ten tionally  designed  in a vvay that 
assessors vvill no t be requ ired  to  shovv h igh ly  sp ecia lised  expert knovvledge on native 
vegeta tion . Hovvever, a t least an  in term ediate  level vvorking knovvledge o f  native
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13 Forest assessm ent and detailed forest inventory conducted by G eoforestdesign (Saktyproekti) for BTC Oil 
Pipeline, SCP Pipeline, 2003, as \vell as for Secondary Containment Project, Drain Dovvn Reservoir ete,
2005.
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vegeta tion  is required , in o rder to p roduce  m ean ingfu l resu lts . F o r a system atic  and 
coıın try  w ide app lica tion  o f  the habitat- hecta res approach , assesso rs \vill need  access to 
reference  m ateria l developed  by local scieırtifıc in stitu tions (e.g. co ıın try  w ide 
E co log ica l V egeta tion  C lass descrip tions, reg ional benclım arks and m aps). I f  the 
G overnm en t o f  G eorg ia  in tends to sy stem atica lly  app ly  th is approach , relevaııt 
reference  m aterials vvill have to be developed.
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