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Abstract |

The cost-benefit analysis is a technique for assisting with decision about the use
of society’s scare resources. There exists no detailed assessment like cost-benefit
analysis. But recently, many policy analysts criticized the merit of cost-benefit
analysis. As it is, it can be said that partial or approximate estimates of benefit and
cost may be more dangerous than helpful.

The purpose of this study is to overcome the limit of traditional cost-benefit
analysis. For this purpose, we use the system dynamics approach for setting up new
cost-benefit analysis, which we named that ‘Dynamics Cost-Benefit Analysis’. The
usefulness of ‘Dynamics Cost-Benefit Analysis’ is as follows; finding structural
causal relationship between cost factors and benefit factors, understanding the long-
term behavior of systems economic feasibility. In this study, we apply ‘Dynamic
Cost-Benefit Analysis’ to case that is construction investment of funeral house by

local government sector.
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(1) Y8 Al 29 A7F0ITY (8, %)

78 | 1987 1968 | - 1989 | 2000 | 2001
y = A Qg | 545,069 558,813 570,622 582,758 594,716
' 2748 | - 2.5 2.1 2.1 2.1
P ol | 218,457 219,429 219,378 218,098 216,036
: s7H | - 0.4 0.0 —0.6 -09
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= Z218 | - 0.0 0.1 -0.1 —2.0
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FHE | - 1.3 -03 1.1 0.2
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M
27 | - —0.5 —14 -1.6 -2.0
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dEF ” ” -
2718 | — -0.5 13 24 24
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A I | 59,517 59 59 3 3
ZNE | - 04 -0.2 24 0.6
el | 47,168 46,367 45,514 44,461 43,220
Z748 - —-1.7 -1.8 —23 -2.8
ol | 87,976 87,762 88,679 89,305 88,783
s 4z RS 9
z/+8 | - -0.2 1.0 0.7 -0.6
AP | 42,812 42,362 41,190 40,074 38,797
i oy
z74E | — —1.1 -2.8 -2.7 —3.2
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BFUasL — — — _ -
Z7H& 0.5 1.1 3.1 2.7
A el | 1,475,448 1,489,361 1,497,494 1,504,722 1,504,518
Z7H& | — 0.9 0.5 0.5 0.0

A& htep:/fkosis.nso.go.ke/. “AEAREFERNEEQ) ", 4 W

w3k AdAAe] £a9 DA BHEEO] Y AMYAL WA Fo|E HH FHEEL A}
BRE 199740] 10,3202 004 20000] 10,272H 0.2 2.5% 271818k HFA| R A
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oz 320 gAstgou) 2000d0E 243108 1L1%E F7Het uid ARl &
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F ¥ | 1y | 1998 | 1909 2000
e ARl | 2,315 2,261 2,189 2,431
Y e
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AR | 1,551 1,485 1,479 1,451
&EFNM =
M | - —43 —0.4 ~19
Abebrl 66 1,04 1,006
HH A Ak |9 3 939 0
2718 8.0 -10.0 7.1
' AFRAE | 1115 1,022 1,163 1,114
HHEF =
748 - —8.3 13.8 —4.2
AR} | 548 548 538 474
s =
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2 =
] - -3.8 ~47 28
: AR | 644 656 624 686
AEFT =
: EF7HE - 19 —49 9.9
PAR:1 e
A FAbg | 534 484 530 492
o Z7H& - -94 9.5 -7.2
Al &=
AR P | 574 591 541 601
s Z7He -~ 30 —85 111
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24T =
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AR 2
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FUREL —
Z7He - 17.1 —16.3 —6.8
A Akl | 10,320 10,081 10,026 10,272
7He - -2.3 -0.5 2.5
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[ BR: 2Rl ]

Funeral_home__demand:deaths(t) = Funeral_home__demand:deaths(t — dt) +
(Inflow__customer — con_out) * dt

INIT Funeral home__demand:deaths = 0

TRANSIT TIME

Il
—

INFLOW LIMIT = INF

CAPACITY = INF

INFLOWS:

Inflow__customer =
((deaths*Funeral_home__market_share_rate*regional Funeral Home using_ratio:culture
N+(outside_regions_using)

OUTFLOWS:

con_out = CONVEYOR OUTFLOW

NPV1{t) = NPVI{t — dt) + (inflowl) * dt

INIT NPV1 = 10

INFLOWS:

inflowl = (benefit:_sales-cost_input)*discount_factor:_for_IRR1
NPV2(t) = NPV2(t — dt) + (inflow2) * dt

INIT NPV2 = 10

INFLOWS:

inflow2 = (benefit:_sales-cost_input)*discount_factor:for_IRR2
NPV:Benefit(ty = NPV:Benefitt — dt) + (changes_in_ NPV:B) * dt
INIT NPV:Benefit = 0
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INFLOWS:

changes in NPV:B = benefit:_sales*discount_factor

NPV:Cost(t} = NPV:Cost{t — dt) + (changes_in_ NPV:C) * dt
INIT NPV:Cost = 0

INFLOWS:

changes_in_ NPV:C = cost_input*discount_factor

Regional_population(t) = Regional_population(t — dt) + (population_increase — deaths) *
de

INIT Regional_population = 724257

INFLOWS:
population_increase = Regional population*increase_rate
OUTFLOWS:
deaths = (Regional_population*death_rate)*(1 +ageing_effect)
Accomodable Customers = IF(Funeral home _demand:deaths <=
Funeral Home_investment:_number__ of_rites_room*accomodate__capacity _per_room)
THEN( Funeral home__demand:deaths) ELSE(
Funeral Home_investment:_number__of_rites_room*accomodate__capacity _per_room)
accomodate__capacity__per_room = 121.6*desirable__turnover
ageing_effect = 0.05
Average_construction_cost_per_rites_room = 4.2
average_size = 100
average  usage fee = 3.5
BC_ratio_value = IF(TIME>=2005) THEN(NPV:Benefit/NPV:Cost) ELSE(0)
benefit:_sales = IFTIME<=2004) THEN(0)
ELSE(Accomodable _Customners*average _usage_fee)
construction__cost = IF(TIME=2004) THEN(construction__investment) ELSE(0)

construction investment =

{Average_construction_cost_per_rites_room*average_size¥Funeral Home_investment:_n
umber__of_rites_room)

cost_input =
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(construction__cost +depreciation+Financial_cost+Labor_expense+land+operating_exp
ense)

death_rate = 0.005

depreciation = [F(TIME<=2005) THEN(0) ELSE(construction__investment*depreciation_rate)

depreciation_rate = 0.01482

desirable__turnover = 1

discount_factor = 1/(1+discount_rate) ™ (TIME-STARTTIME)

discount_factor:for_IRR2 = 1/(1+dr2) ~(TIME-STARTTIME)

discount_factor:_for IRR1 = 1/{(1+drl) ™ (TIME-STARTTIME)

discount_rate = 0.1

drl = 0.001

dr2 = 03

exceed_turnover _demand =
(Funeral_home__demand:deaths)/(accomodate__capacity__per_room*Funeral Home_inv
estment:_number _of_rites_room)

exceed_turnover _demand_effect = IF(exceed_turnover _demand>=1)
THEN((exceed_turnover__demand-1)*0.5) ELSE(0)

Financial cost = IKTIME >=2006) AND(TIME<=2010) THEN

{(({(construction__investment+land__investment)*loan_ratio_of _investment)/repayment__period)
*interest_rate) ELSE(O)

Funeral Home_investment:_number _of rites_room = 12

Funeral home__market_share_rate =
(0.43+((low_usage__fee_effect)+(DELAY(Level _of_services, 1))+ (DELAY(investment_eff
ect, ) — (STEP((DELAY(other_investment__effect, 3)) ,
other_investment__time))+(exceed_turnover__demand_effect))

interest_rate = 0.06

investment_effect = Funeral Home_investment:_number__of rites_room=0.1

IRR = IF(TIME>=2004)
THEN(dr1 +((ABS(— NPV 1)*(dr2 — dr1))(ABS(— NPV 1)+ ABS(NPV2)))) ELSE(0)

Labor_expense = IFTIME<=2005) THEN(})
ELSE(Number_of rites__service_man*(salary +(salary*labor_expense__increase_rate)))

land = IKTIME=2004) THEN(land__investrnent) ELSE(D)
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land__investment = 500

loan_ratio_of _investment = 0.5

NPV_value = NPV:Benefit — NPV:Cost

Number_of_rites__setvice man = 5

operating_expense = IF(TIME<=2005) THEN(0)
ELSE(Accomodable__Customers*operating_expenxe__per_ritual_service)

operating_expenxe__per_ritual_service = 1.3

other_investment__effect = 0

other_investment__time = 2010

repayment__period = 5

salary = 20

increase_rate = GRAPH(TIME)

(2002, 0.0179), (2004, 0.0156), (2006, 0.0139), (2008, 0.0118), (2010, 0.01), (2013,
0.00838), (2015, 0.00725), (2017, 0.00613), (2019, 0.00538), (2021, 0.005)

labor_expense__increase_rate = GRAPH(TIME)

(2003, 0.05), (2005, 0.05), (2007, 0.05), (2008, 0.05), (2010, 0.05), (2012, 0.05), (2014,
0.05), (2016, 0.05), (2017, 0.05), (2019, 0.05), (2021, 0.03)

Level of services = GRAPH(operating_expense)

(1.70, 0.0004), (1.78, 0.0015), (1.86, 0.0028), (1.94, 0.0045), (2.02, 0.006), (2.10, 0.0075},
(2.18, 0.0092), (2.26, 0.0113), (2.34, 0.0136), (2.42, 0.0165), (2.50, 0.02)

low_usage fee_effect = GRAPH(average__usage_fee)

(3.50, 0.0249), (3.55, 0.023), (3.60, 0.0214), (3.65, 0.02), (3.70, 0.0186), (3.75, 0.0171),
(3.80, 0.0156), (3.85, 0.0141), (3.90, 0.0126), (3.95, 0.0113), (4.00, 0.01)

outside_regions_using = GRAPH(TIME)

(2002, 170), (2004, 173), (2006, 176), (2008, 179), (2010, 182), (2013, 184), (2015, 188),
(2017, 191), (2019, 195), (2021, 200)

regional_Funeral Home_using_ratio:culture = GRAPH(TIME)

(2002, 0.53), (2004, 0.538), (2006, 0.546), (2008, 0.556), (2010, 0.571), (2013, 0.589),
(2015, 0.61), (2017, 0.632), (2019, 0.646), (2021, 0.65)



