Annex — Structure and explanation of theoretical ftomodel

Name of
matrix/vector Definition Description
(dimensions)
t={0,1 . . . . . .
o {01} Input Corporate tax rate in a giveountry (n) in giventime period (t)
) Input Discount rate in a givecountry (n)
As, t={0,1} Gross annual salary (US$) for a giviawility staff type (s) in a given
r ’ Input o . .
(<) country (n) in giventime period (t)
Income tax rate of facility employees in a givesuntry (n) in given
N t={01} Input time period (t) {needed if we consider net salary in calculatibpmsuld
influence tot cost (and MEH))}
d t={0,1} Employee benefits (as % of salary) in a gigeantry (n) in giventime
: ’ Input :
(1) period (t)
B, t={0,1} Overhead costs (as % of salary) for a gitasility staff type (s) in a
t ’ Input : N . .
(w<s) givencountry (n) in giventime period (t)
c, t={0,1} C — AS 01 +4 B Loaded salary in a giverountry (n) in giventime period (t) {if we use
() lus]= AsnsJot+d o+ B <) net salary, AS[n,s] will be replaced by the neasamatrix}
C.ln,s] Equivalent managerial hours (EMH) calculated aseddmg on the
(IZ:) t={o1} D,[n,s]= C’ [n’l] loaded salary for a givefacility staff type () in a givencountry (n) in
Y giventime period (t)
Hours of work required for a givenitial action (p) andfinal action (q)
E, t={0,1} Input for a given facility staff type (s) in given time period (t), where

Z=(p+q)*s




F, [n, i]
=Eli, ]+ (E[i +1,4]* D, [n,2])

Equivalent managerial hours of work needed forveminitial (p) and

1S

i t={0,1} +(E[i +2,]*D,[n,3])+(E[i +3,t]* D,[n,4]) final action () in a givencountry (n) in giventime period (t), where
z=(p+q)*s
i={1,5,9,13,...,z-3}
Hours of work required by giverfacility staff type (s) for given
G, t={01} Input measuring (m), calculating (c) or estimating actions (e) by facility staff
(ex{scse]) to assess substances emissions in givemperiod (t) (same concept &
matrix E but with different actions)
HH |n,i
:G:[[Li]]J, (G[2,i]*D,[n,2]) Equiva[ent managerigl hpurs of' work needed fgr yieasuring (m),
HH, t={01} +(G.[3,1]* D,[n,3]) + (G[4,1]* D, [n,4]) calculating (c) or estimating actions (e) by facility staff to asses
(rn{mcre) R R substances emissions in a givauntry (n) and a giverime period (t)
_ (same concept as matrix F but with different adjon
i ={1,..., (m+c+ e)}
I, t={o1} = HH!

t

gtotal, +={0,1}
(1)

=ga, +gw, +gl, + gww, + gt, + gh, + ¢n,

Total number of pollutants reported by facilitiasa givencountry (n) in
giventime period (t)

Total number of EMHs needed for initial actions fagility staff in a

jo ] = y Fln,j i i i i .

(o) jilr] ]Z ol 1] givencountry (n) only in the first time period (t=0)

k, ko] = j.[n]* C, 1] Cost of initial actions by facility staff per faityl in a givencountry (n)

(w1) 0 Jo o only in the first time period (t=0)

I L[] = k. [1] o, [1] Total cost of initial actions by facility staff & givencountry (n) only in

(1) 0 0 0 the first time period (t=0) (including all faciks)

o, t={01} o[n]= ”Z’: Efn, ] Same concept as vectgy with the difference that this vector monitg
() s final actions by facility staff

" £={0,1} ] = o[]*C [1] Same concept as vectky with the difference that this vector monitg

final actions by facility staff




p, =01} p[n]=n[n]*x,[n] Same Cpncept as 'V.ectbjr with the difference that this vector monitgrs
) final actions by facility staff
hT t={0,1} = Jia, + o, + I, +hwew, +ht, + Tk, +Tn, EMHSs in a givercountry (n) in giventime period (t) using the employege
(t=r) threshold approach
ho t={01 —(hT)
(1) o1 =(hT)
g, t={0,1} a1 =h[n]*C[n1] T_otal cost fo_r MCE actions by facility staff in avgn country (n) in
(1) giventime period (t)
iT t={01} =g, +iw, +il, +iww, +it, +ih +in, Same_concept as vecthfT with the difference that this vector uses the
) capacity threshold approach
1 =101 R
by =00 =(i7)
o t={0,1} 1] =i 1] C. 1] Same'concept as vectgr with the difference that this vector uses the
=) capacity threshold approach
s, t={0,1} =l +p, +g, To.tal national facility cost in a givesountry (n) in giventime period (t)
(1) (NB:1, =0) using the employee threshold approach
t. +={0,1} =l +p, +r, Same concept as vecter with the difference that this vector uses the
=) (NB:1,=0) capacity threshold approach
For eachactivity (v), a ‘1’ is assigned to a cell to indicate that @egi
Al Inout substance (u) is likely to be released into air; otherwisa ‘0’ is
() P assigned. {Information gathered from EPER datalabia for 2001 and
Aarhus Protocol Guidance}
A Ar
Wi Inout Same concept as matrix Al with the difference thatlates to watef
o) P emissions
T W
1 Input Same concept as matrix A1 with the difference thaelates to lang
(uxw)

emissions




[72)

[72)

[72)

[72)

LT L1
Inout Same concept as matrix A1 with the difference ithatlates to transfer
() P of water waste
WWIT WW1'
T1 Inout Same concept as matrix Al with the difference ithalates to transfer
(10) P of waste under a pollutant-specific regime
] i
H1 Input Same concept as matrix Al with the difference itha@tates to transfer
(wo) P of hazardous waste under a waste-specific regime
HIT H1
N1 Input Same concept as matrix Al with the difference ithatiates to transfer
() P of non-hazardous waste under a waste-specific 2gim
NI T
A2M Input Records a givetegal commitment under an MEA (I) in a givencountry
(nx¢) (n)
A3M Records a givemsubstance (u) in a givenlegal commitment under an
o Input
MEA (1)
ASMT A3M!
A ‘0’ in a cell indicates that a givesountry (n) does notnonitor a given
AdM = A2M [A3MT substance (u); otherwise, a number greater than zero indicétasthe
country doesnonitor that substance under an MEA
Same concept as matrix A2M with the difference ttlas matrix
A2N Input contains information about a giveational PRTR (0) in a givencountry
(n)
Same concept as matrix A3M with the difference tthas matrix
ASN Input contains information mapping a givertional PRTR (0) to a given

country (n)




= A3N'

=A2N[A3NT

A ‘0’ in a cell indicates that a givesountry (n) does notnonitor a given
substance (u); otherwise, a number greater than zero indicdtasthe
country doesnonitor that substance under a national PRTR

:D>
X
s

Input

A ‘1’ is assigned to a cell to indicate that a giveountry (n) does
monitor a givensubstance (u) under a national licensing syste
otherwisg a ‘0’ is assigned

S
IS

=A4M+ A4N + A4L

A ‘0’ in a cell indicates that a givesountry (n) does notnonitor a given
substance (u); otherwise, a number greater than zero indicdtasthe
country doesnonitor that substance under an MEA, a nationdlfRPBr
a licensing system

s
201

If A4[n,u]>0, thenAS[n,u]=1
Otherwise A5[n,u]=0

A ‘0’ in a cell indicates that a givesountry (n) does notnonitor a given
substance (u); otherwise, a ‘1’ indicates that the country dossnitor
that substance (under an MEA, a national PRTRIiceasing system)

= A5

ATE[,n] =m1- A6, n]

For the employee threshold approach, this matriypsma given
substance (u) still required to be monitored to comply with tAarhus
ACP to a givercountry (n). NB this applies to those substances that
not monitored elsewhere by a given country; andoveml become
another vector if we consider another medium

If A7E[n,u]=1, thenA71E[n,u]=1
Otherwise A71E[n,u]=0

Same concept as matrix A7E mapped into binary coatioins [0,1]

A7C[,n]=m2 - A6[, ]

Same concept as matrix A7E with the difference thist matrix referg
to the capacity threshold approach. NB vector m@ofmes anothe
vector if we consider another medium

If A7C[n,u]=1, thenA71C[n,u]=1,
Otherwise A71C[n,u] =0

Same concept as matrix A71E, but this matrix refershe capacity
threshold approach

Input

Assigns a ‘0’ to indicate that a giveneasurement (m), calculation (c)
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or estimation action (e) is_notrequired for agiven substance (u) in a
given time period (t); otherwise, assigns a ‘1’ if that MCE action| i
required

Total number of facilities monitoring given substance (u) in a given

A9 t={0,1} =7, DAIT Jer Of 1add .

() country (n) in a giventime period (t)

ga, t={0,1} gaf[n]=i A9,[n, ] Tptal number of faC|I.|t|es.mon|t(_)r|ng the sum of alibstances in a
() = given country (n) in a giverntime period (t)

A10, t={0,1} - A9’

(uxn) t

A11E, t={0,1}

(uxn)

A11E, [u,n] = A10,[u, n]* A71E[u, n]

—

Total number of facilities under the employee thadd approach tha
are required by the Aarhus ACP to monit@i\gen substance (u) not yet
monitored for other purposes (national PRTR, liesnor MEA
commitments) in @iven country (n) in a giventime period (t)

A11C, t={0,1}
(uxn)

A11C, [u, n] = A10, [u, n]* A71C[u, n]

Same concept as matrix A11E with the difference tihia matrix uses
the capacity threshold approach

A12E, t={0,1}

Number of hours in a giveoountry (n) that will be needed by all
facilities for a givenmeasurement (m), calculation (c) or estimation

d

= A8, [A11E : . . ) ,
((mscechn) ‘ ‘ action (e) using the employee threshold approach in a diveaperiod
(t)
A12C, +={0,1} _ Same concept as matrix A12E with the difference tihia matrix uses
t , = A8, [A11C, .
((scecn) the capacity threshold approach
A13E [i,n] = A12E [i,n]* 1,[i,n] EMHs required for a givermeasurement (m), calculation (e) or
AI3E, t={01} estimation action () in a givencountry (n) using the employee threshd
i={1,.,(m+c+e)} approach in a givetime period (t)
ha[n] =S A13E,[i,n] o o .
ha, t={0,1} = Total EMHSs required in a givecountry (n) in a giventime period (t)

(1xn)

i :{1,...,(m tc+ e)}

using the employee threshold approach




A13C [i,n] = A12C [i,n]* 1 [i,n]

A13C, t={0,1} Same concept as matrix A13E with the difference tihia matrix uses
((mvcve)en) .
i={1, (m+cte) the capacity threshold approach
ia[n]= 3" A13C,[i,n] _ _ _
in, +={0,1} p= Same concept as vectioa with the difference that this vector uses the
(1) capacity threshold approach
i ={1,..., (m+c+ e)}
w Inout Total number of facilities performing initial actis in a givercountry
) P (n). NB this applies only to the first reporting pefig=0)
x, = f(w) or input Total number of reporting facilities in a giveountry (n) in a giventime
v t={o1) " (w) or f(x,) or input period (t). NB this is equal to the total number of reportsai given
X, = flw) OF flx, b country (n) in a giventime period (t)
Total number of facilities performing initial actis in a givercountry
I, Input (n) and givenactivity (v). NB this applies only to the first reporting
period (t=0)
z, t={0,1} z,= f(v) orinput !\lumper of facilitifes in @iven country (n) and in a giveractivity (v) and
() Z, = f(v) or f(z,) or input in a giventime period (t)
A ‘1’ is assigned if a givesubstance (u) is required to be monitored hy
ml Input the Aarhus ACP and concerns emission releasesrfousing the
employee threshold regime; otherwia€0’ is assigned
m2 Input Same concept as vectan , but using the capacity threshold regime
m3 Input Same concept as vectat , but relates to emission releases to water
ma Input Same concept as vectas , but using the capacity threshold regime
md Input Same concept as vectan , but relates to emission releases to land
mo Input Same concept as vectas , but using the capacity threshold regime
m7 Input Same concept as vectarl, but relates to transfers of water waste
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{relevant?}

m8 Input Same concept as vectar , but using the capacity threshold regime
Same concept as vectet, but relates to transfers of waste under|the

m3 Input pollutant specific regime {does this exist underpéyee threshold
approach?}

m10 Input Same concept as vect@p , but using the capacity threshold regime
Same concept as vectarl, but relates to transfers of hazardous waste

mll Input under the waste-specific regime {does this existemnemployee
threshold approach?}

m12 Input Same concept as vectat1, but using the capacity threshold regime
Same concept as vecterl, but relates to transfers of non-hazardpus

m13 Input waste under the waste-specific regime {does thistednder the
employee threshold approach?}

m1d Input Same concept as vectan3, but using the capacity threshold regime

If decentralised regulator1,|n|=1; _ . . .
r1, +={0,1} Otherwise: g bl Indicates whether coordination costs included (nethe case of a
(nx1) . - . .
11 [1]=0 (Input) decentralised regulatory structure) in a gigeuntry (n)

r2. t={0,1} Inout Percentage of additional engineers’ working howsded to coordinate

() P the decentralized operations in a giweontry (n)

r3, +={0,1} Inout Same concept as vector r2 with the difference ttiiatvector monitors

(ra) P the required additional working time by the adntiiair

ra. +={0,1} Inout Number of fixed hours of engineer required to uteder tasks if

() P regulator has centralized operations in a goa@mtry (n)

5, +={0,1} r5 [n] = ra ] (1 + 71 [n]  r2, ] Number of fixed hours engineer required to undertisks regardless

() ’ ’ ’ ‘ of whether regulator is centralised or not in agisountry (n).

t={0,1} Same concept as vector r4 with the differencetttiatvector applies to

Input

the administrator’s time




O

n

O

|}

|}

O

O

r7l t={0,1} 17 [n] = 76, [n]* (1 + 71, [n]* #3, ) Same Cc_)n_cept a1s v_ector r5 with the differencetthiatvector applies t
(wet) the administrator’s time
r8, t={0,1} Inout Hours of engineers’ time required per report tacpss the PRTR data
() P a givencountry (n)
r9, +={0,1} Inout Same concept as vector r8 with the differencetttiatvector applies t
(1) P the administrator’s time
r({gl t={0,1} 10 ] =18 [i] gtotal [n] Total number of variable hours required by the eeer in a giver
‘ LA M- country (n)

r11, t={0,1} gtotal [n] Same concept as vector r10 with the differencethiatvector applies t
() r11,[n] =19, [n]*x—[n[] the administrator’s time
7(112) t={01} =75, +7r10, Total hours of engineer’s time required in a gieeantry (n)
r13, +={0,1} — 7 11 Same concept as vector r12 with the differencethiatvector applies t
(1) ’ ’ the administrator’s time
r&f)‘ t={01} Input Number of annual working hours of an engineer givancountry (n)
r15, t={0,1} Inout Same concept as vector r14 with the differencetthatvector applies t
() P the number of annual working hours of an admirtistra

_ 12 . : . .
r(}f)t t={01} r16,[n] = :1 n Z Number of required engineers in a giveantry (n)
117, t={0,1} 17 [n] = r13,[n Same concept as vector r16 with the differencettisitvector applies t
) ~ 0 r15n number of required administrators
118, t={01} Input Employee benefits (as % of gross salary) in a goeentry (n)
r19, t={0,1} Input OH costs for engineer (as % of gross salary) iivengcountry (n)
r20, t={0,1} Input Same concept as vector r19 with the differencetthatvector applies t

(nx1)

the administrator’'s OH costs

O




|}

|}

to

O

r21, t={0,1} Input Gross annual salary of an engineer working forrégilator in a giver,
() country (n)
r22. +={0,1} Input Same cc_)n_cept as vector r21 with the differencettistvector applies t
(1) the administrator’s gross annual salary
r23, +={0,1} Input Income tax rate per regulator employee_ in a goamtry (n). {needed
() only if we calculate the loaded salary using thiesatary}
r24. +={0,1} o4 [l = #21 [nl* (1 + 18 []+ 19 Loaded salary per engineer in a giveantry (n) {if we use net salary
(1) 24 o] =20 ol (718 [n] 119 ) r24 has to be adjusted to consider that}

Same concept as vector r24 with the differencethiatvector applies t
r2S, t={01} r25,[n] = r22,[n] * (1 + 718 [n] + r20,[n]) the administrator’s salary {if we use net sala@f has to be adjusted

consider that}
r26, t={0,1} 126 [n] = 124, [n]* 116 1] Tptal loaded salary bill for engineers (i.e. laboast for engineers) in
(1) givencountry (n)
r27, t={0,1} 127 [n] = #25,[n] * 117 [1] Same cc_)n_cept as1 vector r26 with the differencetthsatvector applies t
(ra) the administrator’s salary
r(ﬂzf)t t={01} =126, +r27, Total loaded salary (i.e. labour cost) in a gieeantry (n)
r29, t={01} Input Fixed IT cost in a giveoountry (n)
r30, t={0,1} Input Variable IT cost per number of pollutants repoited givencountry (n)
31, t={01) r31,[n] = 130, [n] * gtotal,[n] Total variable IT cost in a givezountry (n)
r(i%f t={0.1) =129, +r31, Total IT cost in a givegountry (n)
r33, t={01} =128, +r32, Total cost to regulator in a giveountry (n)
ts, t={0,1} —e +133 Total national cost in a givesountry (n) in a giventime period (t) using
(1) ’ ’ the employee threshold approach
tt. +={0,1} —f 133 Total national cost in a givesountry (n) in a giventime period (t) using

the capacity threshold approach
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Notes:

t=time period {0,1}

n=country {1,...,56}

s=facility staff type {1,...,4}
p=general initial action {1,...,5}
g=general final action {1,...,3}
z=(p+q)*s

m=measurement action {1,...,30}
c=calculation action {1,...,30}
e=estimation action {1,...,30}
y=(m+c+e)*s

u=substance {1,...,86}
v=activity {1,...,67}
(=MEA{1,...,11}

o=national PRTR {1,...,6}
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