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Important notes regarding the testing version (+ known issues)

e The VBA (macros for MS Office) must be allowed; it is an essential part of the
design; if you are not familiar with VBA allowance, contact your IT support.

e The sheets and the workbook are protected by a password; no unsupported
changes are allowed.

e The source data are taken from the file "PORTFOLIO of solutions and
strategies_NBK_final _EHU_PRIORITIZATION" released on 17/05/2021. Some of
the Solutions are corrupted in the source file, and hence the CBA Tool does not
work with them flawlessly:

CLIMBER GREEN WALL

Temporary flood protection systems

Reinforced perforations made with steel bars

Application of composite materials strips to vaults and arches

Straw mulches

O O O O



Overall logic of the tool

The use of the tool should be done in these basic steps:

1.

ul

Fill in data about the protected cultural heritage in sheet Cultural Heritage; these
data should remain unchanged during the analysis of possible solutions

Fill in data about the hazard in sheet Hazard affecting the cultural heritage; these
can be adjusted during the analysis of possible solutions

Use the sheet Filter to go through all the available solutions and find the ones used
for the analysed problem

Select one analysed solution in sheet Solution and fill in its financial data

Check the CBA results on sheet CBA

Export CBA results for further use to sheet Export

Import Cultural Heritage Hazard Filter Solution CBA Expart

If not sure about the items, use the red marking signalising an explanatory commentary.

b |
2 Amount ! If the value can not be i
8 Amount quantified, write 0

All the financial data are calcufated in euro. If you need to use a different currency, you
can use the tool, just ignore the € unit.

1 Import function

If there is an updated version of the "Solutions and strategies" database workbook, you
can import the actual data into the CBA Tool.

1.1 Import macro

1.1.1

1.1.2
1.1.3

1.1.4

Prepare the actual "Solutions and strategies" file and rename it to this exact name:
"PORTFOLIO of solutions and strategies.xlsx".

Open the "Solutions and strategies" file, let it be opened.

Click on the IMPORT button and wait for a while (it can take even a few minutes
depending on the speed of your device).

In case of any malfunction, you can still use the CBA Tool with obsolete data.

IMPORT
e t e r data from Solutions and Strategies

CBA Tool
Motes



2 Cultural heritage information

Fill in data in the sheet Cultural Heritage.

2.1 Basic data

2.1.1 Fill in the basic information about analysed cultural heritage. This information is
just qualitative and has no impact on calculations.

3 Name The main train station in Brno
4 |Location NddraZni, Brna, Czechia
5 Type Building

2.2 Financial data

2.2.1 Fill in the estimated financial value of the cultural heritage. If the value is unknown
or cannot be assessed, write 0 €.

CULTURAL HERITAGE VALUE
]

Amount 1000000 €

F I == B R

2.2.2 Fill in the financial benefits resulting from the cultural heritage operation. If you
miss the detailed items, write the summary in the field Other. Use the field Other
if there are any benefits not fitting in the offered fields. You can use the sum in
the header for data control. All the data are calculated per one fiscal year.

10 CURRENT BENEFITS 21000 €

11 Benefit Amount per year

12 |Contributions from private sources h 1000 £
13 |Contributions from public sources b 3000 €
14 | Admittance fees ) 5000 €
15 |Revenues b 2000 £
16 |Other 10000 £

2.2.3 Fill in the financial costs resulting from the cultural heritage operation. If you miss
the detailed items, write the summary in the field Other. Use the field Other if
there are any costs not fitting in the offered fields. You can use the sum in the
header for data control. All the data are calculated per one fiscal year.
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Cost Amount per year
Cwn production costs A 4000 €
Costs of goods and services A 2000 £
Energies h 2000 €
Personnel costs A 20000 €
Cther 1000 €

Hazard information

Fill in data in sheet Hazard.

3.1

3.1.

3.1

I e n B ow b

3.2

3.2.

Basic data

1 Select one of the basic hazard Types and use Description and Severity -
description for any additional information and overview. These data are not used
in any calculation.

.2 Fill in the hazard occurrence. You can use the frequency in months or years. The

point is to express how often does the hazard occur, resp. how many time does it
affect the cultural heritage during the solution lifespan (see part 5.1). Choose if
the hazard affects the cultural heritage just once (Unique) or repeatedly
(Recurring). The Unique choice is used mainly in such cases if the hazard causes
so many damages that the next affections are irrelevant, i.e. they bring no
additional costs. The Recurring choice is used mainly in such cases when every
other effect of the hazard brings additional damages and costs, which are
cumulated with the previous ones.

Type Storm Description  Heavy hailstorm

Severity - description Damaged roof and facade, leakage in main hall

The hazard occurs once every... & months

The effects of the threat are... A Unique d Recurring
Financial data

1 Fill in the effect of the hazard on the cultural heritage. The point is to assess the
financial extent of the damages done, and activities realised to eliminate the
hazard consequences. These losses mean the irreversible reduction of the cultural
heritage value. You can fill in the monetary amount or percentage of the cultural
heritage value that is lost. Choose just one possibility; do not fill in both fields.
The previously filled (2.2.1) cultural heritage value is displayed for your
information.



Impact on cultural heritige value (fill one)

9 |Current cultural heritage value 1000000 €
10 Loss in currency - £
11 |Loss in percentage 50%

3.2.2 Fill in the effects of hazard occurrence on the cultural heritage benefits. The
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Expected change is the new annual value after the hazard strikes. The previously
filled (2.2.2) cultural heritage benefits are displayed for your information. If there

is no change, write the same amount as displayed in Current.

Benefits after implementation 9000 €
| Benefit Current ) New amount |
' Contributions from private sources A 1000 € 1000 €
' Contributions from public sources A 3000 € 2000 €
| Admittance fees ° 5000 € 4000 €
|Revenues A 2000 € - £
| Other 10000 € 2000 €
.3 Fill in the effects of hazard occurrence on the cultural heritage costs. The Expected

change is the new annual value after the hazard strikes. The previously filled
(2.2.3) cultural heritage costs are displayed for your information. If there is no
change, write the same amount as shown in Current.

Costs after implementation 37000 €
A |

| Cost Current ) New amount
Own production costs A 4000 € 3000 €

' Costs of goods and services A 2000 € 1000 €

' Energies A 2000 € 10000 €
Personnel costs A 20000 € 22000 €
Other 1000 € 1000 €
.4 Fill in additional costs caused by the hazard occurrence. The Amount is one-off

expenditure used to solve the damages caused by the hazard. If the hazard
repeatedly occurs, fill in just the amount for one occurrence. Use the field
Description for any information needed for your overview.

Additional costs 300000 €

Cost Description Amount
Repairs : 200000 €
Cleaning L 50000 €
Other 50000 €

4 Solutions filter

Use the sheet Filter to find all the possible solutions.



4.1 Basic logic

4.1.1 The sheet uses many filters to go through all the available solutions processed in
the file "Solutions and Strategies". First, use the filters in section Main parameters,
then use the filters in the section Additional parameters if necessary. The solutions

meeting the specified criteria are shown in the lower part in Filtered Solutions.

1: MAIN PARAMETERS
5 DRM PHASE HAZARD SELECTION Action Scale ©= T AREA OF EFFECT  Implement... “— Cost 7 Maintena... ©= Effectivity i=
S mmege Hemwes e g | Longtime High Low tow 2
5 =
3  Prevenion . Fevding g | Fmsde shorttime tow (blark) Permanent soku_
3 o LM ey, G e
s | [ — L swwewe Medium Medium WA
?37 St-— _ Medium time MNon Permanent/miti...
rm
1] Sl short None Tamnaral enliti A
4 FILTERED SOLUTIONS 1)
s @ @« v E 2 2
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E S 32 EFgds - ERE I
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= ] g = e - =
= Action Implementation
15 |~ 0~ I~ I~ O~ -~ O~ | io [~ 18~ 8- i
soi_ppg “IENTWEIENLHMDEr — op ) ws s @ B R ¥ B R ¥ Building OV UINE ® % % R R Llongtime Low
3 - structures stabilization
HElr_]lDrcEmEnt of non - Building .
S0l 030 engineeredvernacular 3 & o o & R R ¢ R R ¢ Building stabilization £ % ® ® ® Longtime Low
= huildings

4.1.2 Some filtering tools use on/off buttons, and some are multiple-choice slicers (MS
Excel tool). They operate in a slightly different way. Already selected filters
condition the slicers, i.e. they offer only available options.

4.2 Main parameters

4.2.1 Use the main filters to choose the DRM Phase, Hazard and Action Scale. The
Hazard filter is independent of the hazard filled previously in 3.1.1. All the filters
use the logic "and"”, which means that the solutions must meet all the filtered
criteria simultaneously.

Action Scale 7=
Building
District
Territory
(blank)

LS



4.3 Additional parameters

4.3.1 Use the additional filters to choose the solution Area of effect, Implementation
time, Cost, Maintenance and Effectivity. The filters are based on the information
from the source file "Solutions and Strategies" and are independent of the data
filled in this tool. The choices in the slicers are dependent on the source data. All
the filters use the logic "and”, which means that the solutions must meet all the

filtered criteria simultaneously.

" 3 I o v L Fad 1

w r w
AREA OF EFFECT  Implement... 7= Cost 7= Maintena... = Effectivity =
Building Long time & Low Low Permanentfmiti... *
Facade Immediately -... High on Low
Roof Long Medium One N/ A
| Structure pedium time (blank) High Permanent solut...
~ Publiczone short Medium Temporal solution
Short time 5 (blank) Ielani v

4.4 Filtered list

4.4.1 This table shows all the solutions meeting all the selected criteria. In some fields,

the mark v means that the solution meets these criteria, the mark x means
that the solution does not meet these criteria. The filtered solutions are here for
your information, and one analysed solution is chosen in the next step 5.1.

4.4.2 The button Clear all filters allows you to put all the filters away at once.

1
14 | FILTERED SOLUTIONS I
E w» & w E ]
Ef g g2 £ 35t & § E§3 et
@ @ = - =
CLEAR ALL FILTERS B g oz 8 o5 2 Es 33 4 s 2 =
] 2 g £ & FE 8 B a s =
e EE g = 2§ o -
-k E= =7 -
] Action Implementation
15| 0|~ |Adaptivesolion |~ | | T iw| || |vf v wjiv] |- |~f| T Scale T Function(l) * Funetion ~ ~ ¥ v v |7 time 7 Cost ~  Effectivity *  Maintenance ~
Lightweight timb Buildi
sol 025 LS WEEMTHMOET e @ % X ¥ B R ¥ R R ¢ Building oo ® R R R % Longtime Low
43 structures stabilization
Reinforcement of non Buildin
Sol_030 engineeredvernacular 3 o o o & W W & R R ¥ Building Ang ® % ® ® ® longtime Low
. stabilization
45 buildings
Buildin, Building Permanent
Soi_052 Breakawaywalls o & B B R ¢ R B R ¥ Building Aine ronsolidar % ® W ¢ ® Shomrime High 3 Low
stabilization N solution
67 ion
. - - Building
Pile foundation Buildin, Permanent
Soi_053 . o B & R ¥ B K R <« Building Aine consolidat % ® X ¢ X Shorttime High 3 Low
reinforcement stabilization N solution
] ion
Structure Structure Permanent
Soi_054 Load Paths ¥ v B X X B % B R B ¥ Buiding o stabilizati ® % ® ¢ R Shorttime Low _ Low
6 consclidation solution
on

5 Solution information

Fill in data in sheet Solution.



5.1 Basic data

5.1.1 First, choose one solution for further analysis using a drop-down list. The Solution
ID and name are offered from the list of solutions filtered in step 4.4.1. If there
are any filters set in the previous step, you will see all the existing solutions in the
drop-down list.

5.1.2 Fill in the Impact on hazard of the solution. This expresses the degree of protection
against damages caused by the hazard. If the solution negates the damages
completely, write 100%. If it does not protect against the hazard at all, white 0%.

5.1.3 Fill in the Lifespan of the solution in years. This is the length of rational use of the
solution, i.e. the number of years for which the solution protects against the
hazard and its damages. The lifespan is assumed to be at least one year.

b

Solution ID and name 5ol 084 - Expansion of foundation system

5 |Impact on hazard 50% Lifespan [';Earsf 10

—

5.2 Financial data

Some of the solution data elaborated in the file "Solutions and Strategies” are shown
here by the corresponding financial items. These shown data are not used in CBA
calculation and serve only for better overview and clarity. Some of these data are not
shown. They are missing in the source file.

11 Positive aspects: [1] FEMA. 2005.Hurricane Mitigation: A handbook for public facilities

12 Benefits after implementation 25000 €
A N h |

13 Benefit Current New amount

Al

5.2.1 Fill in the effects of solution implementation on the cultural heritage benefits. The
Expected change is the new annual value after the solution is implemented and
functioning. The previously filled (2.2.2) cultural heritage benefits are displayed
for your information. If there is no change, write the same amount as displayed

in Current.

11 Positive aspects: [1] FEMA. 2005.Hurricane Mitigation: A handbook for public facilities

12
13 Benefit ) Current ) New amount )
14 |Contributions from private sources A 1000 € 1000 €

15 |Contributions from public sources A 3000 £ 3000 €

16 |Admittance fees A 5000 € 6000 €

17 Revenues A 2000 € 3000 €

18 |Other 10000 £ 12 000 €

5.2.2 Fill in the effects of solution implementation on the cultural heritage costs. The
Expected change is the new annual value after the solution is implemented and
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5.2.

functioning. The previously filled (2.2.3) cultural heritage costs are displayed for
your information. If there is no change, write the same amount as displayed in
Current.

Negative aspects:

] Cost > Current 3 New amount
Own production costs > 4000 € 4000 €
Costs of goods and services : 2000 € 2000 €
Energies g 2000 € 1000 €
Personnel costs . 20000 £ 15000 €

‘Other 1000 € 1000 €

3 Fill in the additional costs of solution implementation. This "project" is divided into

three steps: Preparation, Realization and Operating costs. All these steps include
only direct costs caused by the solution itself and cover the whole solution costs
with no exception.

5.2.4 Fill in the possible solution benefits other than those mentioned above.

32
33

5.2.

BEMEFITS
Benefit Description Amount
Other 2000 €

5 Fill in the Preparation phase that includes all the costs, which occur before the
solution installation begins. External supplier costs include all the money, which
are spent on external parties. Internal costs include money consumed by the
organisation covering the analysed cultural heritage. All the costs are expressed
as o one-time expense.

40 Preparation 47 000 €
|

a1
42

43
44
45
46
47

43
49

5.2.

Cost Description Amount
External supplier costs A 30000 €
Internal costs h
Preparation work h 2000 €
Training h 2000 €
Project documentation 1000 €
Administration 2000 £
Marketing 5000 €
Other 4000 £
6 Fill in the Realisation phase, which includes all the money spent on the solution

installation. It covers mainly the solution price (value) included in External supplier
costs. Internal costs include cash consumed by the organisation protecting the
analysed cultural heritage. All the costs are expressed as o0 one-time expense.



52 Realization 15000 €
e |

53 Cost Description Amount

54 |External supplier costs A 2000 €
55 Internal costs A
56 |Internal implementation costs 4000 €
57 |Training 5000 €
58 |Other 6000 £

caq

5.2.7 Fill in the Operating costs. Be aware that this section represents the annual
expenses on the solution service.

62 Operating costs 33000 €
]

63 Cost Description Amount

64 Maintenance 10000 €
65 Energies 000 £
66 |Administration & 000 €
67 |Other 6000 £

Now all the data are filled in.

6 CBA report

The sheet CBA includes all the calculated values and analysis outputs. There are no
additional data inputs on this sheet. All eventual changes must be done on their
respective sheets.

6.1.1 The general output summarises the information about the cultural heritage,
hazard and solution. These are the main pieces of information for future

orientation.
3 |Cultural heritage The main train station in Brno located in NadraZni, Brno, Czechia
4 |Hazard Storm which occurs every 6 months and decreses cultural heritage value by 5%
5 |Solution Pile foundation reinforcement with lifespan 10 years and 90 % impact on hazard

6.1.2 The next part includes the comparison of cultural heritage value loss and
cumulated costs of scenario without and with the selected solution. All the
amounts are calculated for the length of the solution lifespan.

6.1.3 The difference between Cultural heritage value in case of hazard occurrence and
solution effect and Cultural heritage value in case of hazard occurrence represents
the direct value conservation gained by the solution implementation, i.e. it is the
field Value of protected cultural heritage. The difference between Cultural heritage
value in case of hazard occurrence and Cumulated impact of the solution on
Cost/Benefits of the object represents the saved (or increased) expenses caused
by the solution implementation.

6.1.4 The button Export CBA and PRINT PDF is used for data print and export into the
next sheet. See chapter 7.



7 |Current cultural heritage value

& |Cultural heritage value in case of hazard occurance

9 |Cultural heritage value in case of hazard occurance and solution effect
10

11 Value of protected cultural heritage

12 | Cumulated impact of the solution on Costs/Benefits of the object

13 |Cumulated costs of solving hazard consequences

6.1.5 The next part of the output shows the cu
excluding or including the changes in the

1000000 €
358486 €
904 610 £ EXPORT CBA
and
5461725 € PRINT PDF
274000 € - \
6 200000 €

mulative sum of costs and benefits,
cultural heritage value. The Ratio is

calculated as the Benefits/Costs ratio. If the Ratio In case of hazard protected by
solution increased compared to Ratio In case of unprotected hazard, the solution
implementation could be considered effective.

17 Excluding cultural heritage value Benefits Costs Ratio

18 [Current - without hazard and solution 210000 € 290 000 € 0,724
19 |In case of unprotected hazard 90 000 € 6 370 000 € 0,014
20 |In case of hazard protected by solution 333000 € 1230000 € 0,275
21

22 Including cultural heritage value Benefits Costs Ratio

23 [Current - without hazard and solution 210000 € 290 000 € 0,724
24 |In case of unprotected hazard 90 000 € 7011514 £ 0,013
25 |In case of hazard protected by solution 338000 € 1325390 € 0,255

6.1.6 The overall evaluation of the calculation of the selected combination of the cultural
value, hazard and solution is stated below. This is only a generalisation based on
the change of the CBA ratio, no other aspects are included, and a complex
approach should be used to assess further decision making.

26
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RESULT: The ratio in case of hazard protected by solution has higher value than ratio in case of unprotected hazard, and
therefore, the solution implementation can be considered EFFECTIVE.

6.1.7 The values "Including cultural heritage value" are displayed in the chart below. If
the yellow dot (Ratio) is higher in the third column than in the second column, the
solution implementation can be considered effective, but see 6.1.6.



0,724

7011514€

0,194
1327 390€~
290000€ 21p0000€ %D 000€ 58000€
Current - without hazard and solution In case of unprotected hazard In case of hazard protected by solution

® Costs o Benefits Ratio

6.1.8 The Benefits and costs breakdown summarises the cumulated sums of the most
important partial items. It mainly displays the structure of expenses during the
solution lifespan, which is also displayed in the chart on the right.

a7 | Item Amount
48 Main benefits of cultural heritage 232000 € H Main costs of cultural heritage
49 | Addinitonal benefits of solution 20000 € = Adritional costs of hazard
50 |Main costs of cultural heritage 2383000 €
51 Additional costs of hazard 600 000 € i Costs of solution preparation
52 |Costs of solution preparation 47000 € Costs of solution reslization
53 |Costs of solution realization 17000 €
54 Costs of solution operating 330000 £ H Costs of solution operating
55 |Costs of cultural heritage value loss 95390 £ m Costs of cultural heritage value loss
56 |Solution effectivness 1514%

7 Export

The button Export CBA and PRINT PDF on the sheet CBA (see 6.1.4) is used for two
purposes: 1) A new .pdf file with the complete CBA is created, which allows modifying
the inserted data and financial values without losing the complete analysis (see 7.1). 2)
The main CBA data are stored in the Export sheet, where further comparison of different
setting is possible (see 7.2).

7.1 The .pdf print

7.1.1 After the export button is clicked, a new .pdf file is to be printed. The file's name
can be modified; the default folder is the same where the CBA Tool is located. The
.pdf export can be cancelled in a standard way.

7.2 Export sheet

7.2.1 The export sheet consists of two main parts. The upper part contains all the
information independent of the selected solution. The lower part contains the



exported CBA results of each calculated solution. In such a way, a comparison of
different solution effects is possible. All the data on the sheet are shown previously
somewhere in the workbook - there is no new information here.

1 CBA VARIANTS EXPORT
2
3  Cultwral heritage The main train station in Brno located in Nadraini, Brno, Czechia CLEAR
4 |Hazard Storm which occurs every & months and decreses cultural heritage value by 5% EIMRT
5 L
& |Current cultural heritage value 1000 000 £
7 | Cultwral heritage value in case of hazard occurance 358 486 €
B
@ Including cultural heritage value Benefits Costs Ratio
10 [Current - without hazard and solution 210 000 € 290 000 £ 0,724
11 |In case of unprotected hazard 00 000 £ 7011514 £ 0,013
1L
) . Benefits Including Costs Including
CU““’“}' heritage Cumulated T e I ] heritage  cultural heritage Ratio In case of
. valueincaseof Value of protected of the solutionon i
Solution R solving hazard value In case of value In case of hazard protected
hazard occurance  cultural heritage  Costs/Benefits of R
- _ consequences hazard protected  hazard protected by solution
and solution effect the object . R
13 by solution by solution
Pile foundation
reinforcement
with lifespan 10 504610 € 546125 £ 274000 £ 6200000 £ 253000 £ 1327390 £ 0,194
yearsand 50 %
14 |impact on hazard
Pile foundation
reinforcement
with lifespan 10 504610 € 546125 £ 274000 £ 6200000 £ 253000 £ 1327390 £ 0,194

yearsand 90 %
15 |impact on hazard

7.2.2 The Clear export button is used to clear the lower table with the solutions.

7.2.3 Ifthereis a need to compare situations, which change the upper part of the Export
sheet (for instance, the parameters of the hazard), it is necessary to work in a
copy of the CBA Tool file.



