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Determination of Foreign Country Factors

Occasion [1-BASF

The Chemical Company

B Globalization of industrial
production is increasing

B Increasing investments in new
production sites in foreign
countries

B Challenge for Cost Engineering

» Constantly extension of data
bases

» Maintenance of foreign country
cost data




Determination of Foreign Country Factors

Basic Model
BASF

The Chemical Company

FC — costs are function of material
price level and labor costs

B Material costs most often follow
world market price levels

B Labor costs are function of hourly |
rates and productivity Ml el Material

B Labor costs are specific for the
region or even country specific

‘ Data collection challenging

Western World Low Cost Countries



Determination of Foreign Country Factors

Advantages for Factor Approach
- BASF

The Chemical Company

Significant less data required for foreign country estimates
B Less effort for data maintenance

B Available data for certain items can be used for similar other items were
no data is available (e.g. similar equipment types)

B Analogies for different countries with similar economical boundary
conditions possible

BASF maintains factors for approx. 40 countries w/ up to 165 factors per
country

‘ Factor approach more economically
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Determination of Foreign Country Factors
Granularity of Factors

BASF

The Chemical Company

m Different factors for different cost groups and
even different cost items required (up to 165
o [ o | ; per country in order to cover different project

Parkplatze 100,00% 0,00%
Griinanlagen 100,00% 0,00%

.
Gleise 100,00% 0,00% |
e . 1 . structures
[Rohrbriicken )

|

.

Bezeichnung

100,00% 0,00%

Pfahigriindung 100,00% | 0,00%
Erdarbeiten (incl. ErschlieRung) 100,00% | 0,00%
Betonbau 100,00% | 0,00%
Stahibau 100,00% | 0,00%
|Ausbau (Fenster, Tiren, Dachdeckarbeiten) | 100,00% | 0,00% |
Saureschutz 100,00% | 0,00% I
Brandschutz 100,00% | 0,00% i ] . . . . ]
Technische Bearbeitung 100,00% | 0,00% |
Bauleitung 100,00% | 0,00% | y y y
Bauhilfsarbeiten 100,00% | 0,00% |
. .

| piping etc.
Equipment
[ Wasserpumpe, CS, P<15kW 100,00% | 0,00%
[Wasserpumpe, SS, P<15kW. 100,00% | 0,00%
Chemi Cs, einfache 100,00% | 0,00%

[Chemi SS, einfache 100,00% 0,00%
[Chemie-Normpumpe, CS, >250m?/h, >200m 100,00% 0,00%
[Chemie-Normpumpe, SS, >250m3h, >200m 100,00% 0,00%

)
)
) -
Spaltrohrmotorpumpe, CS. 100,00% | 0,00% | > C
= el | aroon steel / stalniess siee
[Magnetgekuppelt, CS, P<7,5 kW 100,00% | 0,00% i
)
)

Magnetgekuppelt, SS, P<7,5 kW 100,00% | 0,00%
Dosierpumpe, CS 100,00% | 0,00%

Dosierpumpe, SS 100,00% | 0,00%

Ventilator, CS 100,00% | 0,00%

Ventilator, SS 100,00% 0,00% |

[Vakuumpumpe, low power, dp<600mbar 100,00% | 0,00% )

Kalteanlage 100,00% | 0,00% ) . .
N2-Verdichter 100,00% | 0,00% )

ProzeR-Verdichter, Schraubenverdichter 100,00% | 0,00% )

Ol-freie Verd. p<100bar, Wasserstoff-Verd. | 100,00% [ 0,00% )

Hebeeinrichtungen 100,00% | 0,00% )

Fordereinrichtungen 100,00% 0,00% |

» Execution strategy EPC, complete owners
engineering etc.



Determination of Foreign Country Factors

Basic Methods for Factor Generation
 BASF

The Chemical Company

calculation
from
executed Projects
and / or

external sources Mathematical Method

‘ Application depends on availability of Sources



Determination of Foreign Country Factors

Sources for Factor Generation

Internal Sources:
Executed Projects

Frame Contracts for
Material & Services

Hourly Rates &
Productivity Evaluation




Determination of Foreign Country Factors

Generation of Factors General Calculation Scheme BASF

The Chemical Company

MADE IN GERMANY MADE IN USA

DIN 1 E_:_[T_:_E_:__:_:__D:_:' ASME
_E | ""({’/
-
|
Estimated costs LU: 31.500 EUR Actual purchasing cost: 37.000 USD
Factor . ,EUR-USA* E Exchange rate
0,9 +—! 28.500EUR | < 1,30 USD/EUR
€4 LU Conditions - | <& [oreign Conditions —

‘ Factor includes code & standard conversion
and labor & productivity adjustment



Determination of Foreign Country Factors

Analysis of Executed Projects BASF

The Chemical Company

m Analysis of executed projects serves as a
main source for foreign country factors

m Re-estimating as built quantities with most
current tools & cost data

S IIHT AT |

FFEFF

srmarn 1o [ e e s

m Calculating foreign country factors for
each “Cost Item”

m Evaluating factors by printing graphs and
applying a smoothing function




Determination of Foreign Country Factors

Goods Basket  BASF

The Chemical Company

o | : m  Goods basket with Key Quantities for all
o N EE N N j disciplines available

1 : N i g ~| = Contractor or local engineering unit

-3 — ) IRV R SR R ey ey should be able to fill out

8 | e o

; R S o e o m Due to complexity of key quantities and
o e | oo || e | o | (oS specific costs explanation required

mmm) Factor evaluation on estimating basis
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Determination of Foreign Country Factors

Fantage Planning Package 1- BASF

The Chemical Company

CONFIDENTIAL (= I BASF

FANTAGE The Chemical Company

m Planning Package for fictitious plant
available

m Civil description, P&ID’s, equipment list,
pipeline list, instrument list

m Utilized for factor evaluation with
contractors and inhouse engineering
units

25.000 t/a Fantage Project

Project Description

mmm) Factor evaluation on estimating basis
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Determination of Foreign Country Factors

,Analogy Model* . BASF

The Chemical Company

X-Country 1EUR=xxXYYY Date
e Dt ekt m  Well known country of the same region
Gruppe ; Unfang GESamt- |sirr Favtorn| VErGliChen
Genicttg Qeelle 1 | Quelle? X-Country Fakor |sat send| it
5 o used as a reference
Sule ) 1 min | durch. | max Y-Country
Erschliefung 0% | 090 | 08 0,66
Stralen 095 090 085 0,66
Kandle 0,95 090 085 0,66 H H H
e CRRTART e m Labor costs & efficiencies needs to be
A Pfahlung 090 | 087 | 084 083 . .
Beton 092 088 085 102 Sl m | I ar
Stahlbau 089 087 084 102
Aushau 093 089 085 102
Techn, Bearh. 100 | 093 | 086 102
) Bathilfsarb. 093 | 089 | 08 083 . . _— .
Dot b2 [o8 [ i s m Raw material availability (eg. steel mills
ISollerung A A X "
B Anstrich 099 | 093 | 087 083
£ FRETEET - etc.) needs to be comparable
100 |Durchschnitt Gr.B 09 | 093 | 088 10
Fahrzeuge, Werkz. N 10
C Laborg, Mabel 104 103 102 061
EDV 106 | 106 | 106 100 t n 1
100 |Durchschnitt Gr.C 105 | 105 | 104 091 u Serves as CheCk & Balance durlng
Serienmasch. 103 | 102 | 100 093 .
- St i 10 [0 7 factor evaluation process
Apparate CS 103 102 100 093
Apparate SS 104 103 102 12

mmm) Factor evaluation on estimating basis
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Determination of Foreign Country Factors

Mathematical Model (Plausibility) 1= BASF

The Chemical Company

= m For equipment for instance material,
Status: Date Wurde mit den von Nived Currency korrigiert Faktoren EC . .
- e fabrication & labor and onshore &
Bxchange Verelung Mol = =S . .
s pome | Bl offshore portion is calculated separately
Gupe  Gitfe 4———— NaterabAntel ———————>4—— FertiqungsiAntel pfasch Gesant-
Met-  Domesic Domestc Ofshore- Onshore- ~ Fert- Fakior Anbeis-  Arbeils- ppe Fakor
anel "Ofshore”- ‘Onshore” -~ Fakior ~ Faktor ~ Antel anel  Fakior
e — — m Respective factors for the different
Equipment type X % 1,00 0,78
o W OB K W0 17 T 0% M 0% . .
Dmom o m ouw Mo portions above are applied and a
WM W AW LD o 0B o 0B g e ] ]
BN M ¥ 10 127 N 0% W 08 '
hm o hmmmat W composite factor is calculated
DSGA | W% % % B Btk ’
uipment e n
ETEEET G m ow m W W o 8 w0 x 1‘% ggg ]
9OWK @ % 10 17 S 0% 5K 0% ! :
ih %2 b uauwmawew =« ® Thefactor from other methods will be
Bogow % W S W E O ' . .
am m 6w o oo w0 compared with the composite factor as
DUSNGA | T Sh % @ [ — ]
_ n A
T T a plausibility check
9w ® % 1w 17 oo op o oop W10 0t
wo S % 10 17 o o ak o B 10 088
WO % % 10 10 4% oo 4w o P W 0
S SH % 0 10 4w 0% o o O M0 08
DuchschitGLA 5% S % i1 ) Ul 088

- Factor evaluation based on analytical model
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Determination of Foreign Country Factors

Maintaining Factor Basis

Factor,,, = Factor,, X Foreign Price Index
LU Price Index

€.g.. Factor=09 > Factor=1,4
old (1990) 1EUR=13USD MoE (2009)
. ZZZ Historical _/ [Forecast
B 150,0 //
-—4/././-/" ‘/"_A/‘
— _ L
A\_W

 BASF

The Chemical Company

Factors were influenced by inflation
rates from home base country and
foreign country

Update to current conditions necessary
for estimating purpose

Ration of inflation rates can be used for
update

Reevaluation necessary after certain
period of time

- Factor update by means of inflation ratios
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Determination of Foreign Country Factors

Estimating with foreign country factors

DOMESTIC l

I I Specific Costs

Project
Scope

b IMPORTED II Exchange Rate

Foreign

Country

Costs

15



Determination of Foreign Country Factors

Estimating with foreign country factors BASF

Estimeted costs LU 3L500BLR Actual purchasing cost: 37000USD

Fector ElR-LEA( I
09 4— ZSEDE.R — la)LEJE.R

______________

€+ | UCondtions > | ¢ Foreign Conditions ==

The Chemical Company

Factors will be updated with ratio of
inflation rates

Estimating of cost items with home
database per today (overnight)

Application of factors & related
exchange rate (reverse calculation from
factor evaluation)

Application of foreign country inflation
rate to midpoint of expenditure

- Results in foreign country conditions & currency
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Determination of Foreign Country Factors

Influences on Foreign Country Estimates

Project-Specific
Influences:

Execution Strategy

Site Influences:

O -BASF

The Chemical Company

Economic
Influences:

Duties/Taxes

Salary level

Inflation

Existing infrastructure
and logistics

Possible special
local-market influences
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Determination of Foreign Country Factors

Most common traps w/ comparing foreign investment figures 7 -BASF

The Chemical Company

Scope is not comparable
e.g. Verbund site vs. stand alone site

m Factors from former projects applied
with different exchange rate

m High inflation ratio compared to former
project (e.g. situation at Gulf Coast
region after hurricane Katrina)

m Different execution strategies apply
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