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1. Background

1.1. The SOLUTIONS/UEMI impact assessment tool

Currently, transport project assessments vary greatly from city to city, while many
cities have no predefined guidelines or regulations for transport policy assessment.
The SOLUTIONS/UEMI assessment method has been developed to fill this gap and to
improve the understanding of the likely impacts of a wide range of innovative policy
measures considering local priorities and goals. The tool is a further development of a
tool developed for the EU FP7 project TIDE".

Qualitative criteria that arise from measures are often neglected in conventional
assessments due to the difficulties associated with assessing them. However, such
criteria can significantly influence the value of introducing policies so should be
included in an assessment where feasible to do so. Doing so can feasibly lead to a
negative assessment becoming positive. For this reason, the SOLUTIONS/UEMI
assessment method allows policy measures to be assessed for both their qualitative
and quantified criteria.

Key characteristics of the SOLUTIONS/UEMI assessment method.

e |t can be used to assess the impact of a proposed measure on society as a whole
(by including economic, social and environmental impacts).

e |t combines the measures’ performance in quantified and qualitative criteria into
one overall performance score.

e |t can provide monetary/economic viability indicators if appropriate data is
available.

e The qualitative and quantitative criteria to be considered can be selected and set
to reflect local conditions, concerns and priorities.

e |t provides graphical presentaions of the results in both disaggregated and
aggregate forms.

For a more in-depth description of the tool and the reasoning behind it, please see the
TIDE IMPACT ASSESSMENT HANDBOOK®.

1.2. General usage notes

This instruction manual has been prepared to assist users complete an assessment
using the specifically-designed spreadsheet tool, available from the SOLUTIONS

1 http://www.tide-innovation.eu
2 http://www.tide-innovation.eu/en/upload/Results/T495_TIDE-Assessment-Handbook-Lite.pdf
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(www.urban-mobility-solutions.eu) and UEMI websites (www.uemi.net) > . Any
enquiries can be directed at Kain Glensor or Hanna Huging”

e All values must be entered in absolute terms, i.e. benefits should be positive
values, disbenefits or costs should be negative values.

e Data should only be entered in the fields with a thick red border (Figure 1). The
entry fields are also mostly darker coloured than the surrounding areas.

Economic criteria
Environmental criteria
Social criteria

Total 100

Figure 1. Areas where data can be entered depicted by the red border and darker cell colours.

e Scores generated by this tool for each measure are all relative to the scores for
the other measures being assessed. Thus if any detail is changed, this can change
one or more other scores.

e |n this user manual, worksheet names are coloured blue.

Example assessment

The figures shown throughout this manual are from an example assessment carried
out for the following measures:

e Diesel buses (BAU)

e Battery electric buses (BEV) using opportunity charging (as opposed to
overnight)

e Series hybrid buses

This assessment is based on information provided from the following sources:

e The CiViTAS policy note Clean Buses for Your City’
o Bus energy use, emissions, costs, range.

e A CBA performed by Lajunen (2014)° on diesel vs. electric buses
o Busroutes (the average of those examined was used), yearly use-

duration, maintenance costs and energy costs

e Authors’ judgement

o Criteria weighting and non-monetary criteria performance

3 http://www.tide-innovation.eu/en/Results/Overview/

4 kain.glensor@wupperinst.org, hanna.hueging@wupperinst.org

5 http://www.civitas.eu/sites/default/files/civitas_policy_note_clean_buses_for_your_city.pdf
6 http://www.sciencedirect.com/science/article/pii/S0968090X13002234
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2. Assessment steps

2.1. Preparation (prior to using the tool)
Step 1. Define the problem and the policy-goals which are to be fulfilled.

Step 2. Identify and precisely define the measures which have the potential to meet
these goals.

a. The business-as-usual scenario (BAU) will typically be the reference
case.

b. The BAU case will be compared to at least one other alternative.
Step 3. Define the boundaries over which the measures will be assessed.

These should be consistent across the criteria, to be assessed but may need
to differ to suit specific local conditions, especially for global criteria such as
greenhouse gas (GHG) emissions.

Step4. Define from whose point of view the assessment should be carried out.

a. Municipalities will typically assess measures from the perspective of the
municipality itself and the entire urban population.

b. Specific groups may need to be subject to separate sub-assessments.

2.2. In-tool value entry

Step 5. Enter the names of the measures which will be assessed by changing the
name of the worksheets named 4 — Meas. 1-4.

NB. Change only the names of the worksheets — all other entries will be
updated automatically.
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1 - Criteria & importance
Weighting points to allocate
Total Category by category
PUHSHY () * (b+
1S-4(HS%*$)+. " (1) i+

24)+, 133

Monetary

Economic criteria Weight Environmental criteria Weight |Social criteria Weight

Totals 38 32 (1]

Non-monetary (quantified and non-quantified)
Economic criteria Weight Environmental criteria Weight |Social criteria Weight

Totals 6 10 14

Grand totals a4 | 42 | 14

Figure 2. Worksheet 1 — Criteria & importance (including example entries).

Step 6. Enter the criteria by which your selected measures should be assessed in
worksheet 1 — Criteria & importance (Figure 2). The criteria are categorized
according to the type of data (monetary or non-monetary) and thematically
(economic, environmental and social).

a. Firstly, the criteria should be sorted by the type of data.

i. Monetary criteria, in addition to feeding into the general results,
these will be assessed in a separate CBA within the tool.

ii. Quantified but non-monetary criteria (e.g. tonnes of GHG
emissions per annum) can be assessed. These should be input
into the Non-monetary (quantified and non-quantified) field.
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iii. Ideally, as many values should be monetarised or quantified as
far as possible to increase the robustness of the results.

iv. The final category of criteria is non-quantified. These will be
assessed based upon expert judgement or another means (see
Step 9). These should be input into the Non-monetary
(quantified and non-quantified) field.

b. Secondly, the criteria should be classified into the three thematic
groups, economic, environmental and social. (This step is not crucial
and is less important than the data-base classification, but does affect
the graphs and disaggregated results).

Step 7.  Staying on worksheet 1 — Criteria & importance, the criteria chosen in Step
Step 5 should be assigned a weigting factor representing the relative
importance of the criteria (the authors suggest 100). These should be
entered in the ‘Weight’ columns.

Weighting points to allocate
Total Category by category

Economic criteria

Environmental criteria
Social criteria
Total 100

Figure 3. Entry field for thematic category weights and constituent totals.

a. The individual criteria can be assigned values directly. Alternatively,
each thematic category can be assigned points in the box at the top of
the page (Error! Reference source not found.). From there, each
category’s weighting points can be further assigned to the criteria in
each category.

If any inconsistency between totals is calculated, the pair of cells
between which the inconsistency applies will be coloured red (Figure 4).
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1 - Criteria & importance
Weighting points to allocate

Total Category by category

Economic criteria

Environmental criteria
Social criteria
Total 100

Monetary

Economic criteria Weight Environmental criteria Weight |Social criteria Weight

Totals 36 32 (1]

Non-monetary (quantified and non-quantified)
Economic criteria Weight Environmental criteria Weight |Social criteria Weight

Totals 6 10 14
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1 - Criteria & importance
Weighting points to allocate
Total Category by category

1$. & (HSY*$) +" (8)*(
1H'&H" (8)*(&+
3+

Monetary
Economic criteria

Weight Environmental criteria Weight |Social criteria Weight

Totals 38 32 (1]

Non-monetary (quantified and non-quantified)
Economic criteria Weight Environmental criteria Weight |Social criteria Weight

Totals 6 10 14

Figure 4. Worksheet 1 — Criteria & importance, showing red cells for inconsistent entries.

Step 8. Now the values for the monetary criteria must be entered in worksheet 2 —
Monetary evaluation for each measure (Figure 5).

a. If these values are taken from an external source they can be entered
directly into the appropriate field. If not, there are two additional
calculators built into the tool to assist in determining these values.
Guidelines for their use can be found in Annex | and Il.

b. Under Type, the type of criteria can be selected, from One-off, Per-
annum — discounted and Per-annum — non-discounted.

i. One-off (e.g. bus purchase) values will be carried through to the
rest of the calculation as is
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ii. For Per-annum - discounted values (e.g. fuel/electricity,
maintenance), the net present value will be calculated given the
annual value entered, and the discounting rate and duration
entered at the top of the worksheet. The same applies for Per-
annum — non-discounted values, albeit without discounting (i.e.
a sum of all years).

n

Duration (y) 12
Discount rate* 7.00%

Inputs Total lifetime values

Economic criteria 4 - Diesel buses 4 - BEV buses 4 - Hybrid buses 4 - Meas.4 Type 4 - Diesel buses 4 - BEV buses 4 - Hybrid buses 4 - Meas.4
Bus purchase One-off -1,760,000 -3,600,000 -2,160,000

Charging stations One-off 0 -30,000 0

Fuel/electricity Per annum - discounted -3,640,125 -1,333,609 -2,943,830

Maintenance Per annum - discounted 926,117 -926,117 -926,117

Environmental criteria 4 - Diesel buses 4 - BEV buses 4 - Hybrid buses 4 - Meas.4 4 - Diesel buses 4 - BEV buses 4 - Hybrid buses 4-Meas.4
Air pollution - city centre Per annum - discounted -9,762 0 0

Air pollution - general Per annum - discounted -87,862 0 -78,950

GHG emissions Per annum - discounted -157,511 -136,559 127,377

Social criteria 4 - Diesel buses 4 - BEV buses 4 - Hybrid buses 4 - Meas.4 4 - Diesel buses 4 - BEV buses 4 - Hybrid buses 4-Meas.4

Figure 5. Worksheet 2 — Monetary evaluation.

Note: worksheets 2a, 2b and 2c are discussed in Error! Reference source not found..
Error! Reference source not found. and 5. Annex Il — HEATCO calculator (worksheet

2a).

Step9. In

worksheet 3 — Non-monetary evaluation, values for the quantified but

non-monetary and non-qualified criteria can be entered.

a.

Quantified but non-monetary criteria are those for which hard data is
available, but not in monetary terms, e.g. tonnes of CO, emissions. For
these criteria, the quantified data can be entered directly.

Non-quantified criteria are those for which hard data is unavailable or
too difficult to find. For these, a point value (typically between -10 and
10) can be awarded to represent the relative performance each
measure has on that criteria. This is based upon the literature or expert
opinion, or potentially as a result of public consultation. Examples of
these criteria are passenger comfort or the external image of a city.
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I"#$%N&'& ()& +-10 D&KEFOZHI"324,.(W&H"%,-10
Non-monetary (quantified
Monetary | Monetary 0 B ) Total
17232 % TA%0&4%. 6,326,242 | -198.7 -60.0 258.7
135%423,&30.('/4%0&4%.-255,135 |  -320.0 -100.0 -420.0
62/%.("14%08&4%. 0 0.0 -100.0 -100.0
720.( #895<9=>F  #i<i?> #@BA?A #>>7>
B23&0.4C
DRYEFO&H 24, (ar DEVEFORH 24, (ar DEWEFOR
1/232,%/"14%0&4%. DRUEFO  +-/0 G24,(&H"%,-/0 324, (%&H'| 135%423,&30.("/4%0&4%. DEWEFO  +-10 Yoot 324.(6&H"|621%.('14%0&4%. DR%EFO  +-/0 Yoogo | 324.(68H
%.-10 - %10 - %.-10
Bus purchase 12 -1,760,000 -4.9 -58.7 16 -9,762 -10.0 -160.0
Charging stations 12 o 0.0 0.0 10 -87,862 -10.0 -100.0
it 7 -3,640,125 -10.0 -70.0 6 157,511 -10.0 -60.0
Maintenance 7 926,117 -10.0 -70.0
Totals 720.( #89=@89@'!@ #@'121 #<1;?7> 720.( #@::9<=: #=A?A #=@A?A 720.( A A?A A?A
G23#,23&0.4C"JIK*.30%!
DRYEFO&H G2a, (war DEVEFOH 24, (ar DEWEFOR
1/232,%/"14%0&4%. DRUEFO  +-/0 G24,(W&H"%,-10 324, (%&H'| 135%423,&30.("/4%0&4%. DEWEFO  +-10 Yot 324.(6&H"|621%.('14%084%. DR%EFO  +-/0 Yoot 324.(68H
%,-10 i %,-.10 - %,-10
City-centre appeal 6 -6 -10.0 -60.0 External noise 10 -8 -10.0 -100.0 Bus-user comfort. 6 6 -10.0 -60.0
City image (external) 8 2 5.0 -40.0
720.( 720, #8 #<AA #BAPA 720 # #<A?A___#<AA?A 720 # H<OA_H<AAPA

Figure 6. Example of a results worksheet for one measure; each measure has a similar worksheet.

Step 10. Results can be found in the worksheet for each measure being compared
(worksheets 4 — Meas. 1-4)(Figure 6).

a. At the top left of the page is an overview of the performance of the
measure (Figure 7), showing, from left, the monetary impact (i.e. CBA),
then the weighted, normalised impacts for both the monetary and the
non-monetary criteria, which are then summed to give an overall score.

4 - Diesel buses Impact Weighted, normalised impact
Monetary Monetary Nor;-rgonnjr:i;z;?,:?ir;zgled Total
Economic criteria -6,326,242 -198.7 -60.0 -258.7
Environmental criteria -255,135 -320.0 -100.0 -420.0
Social criteria 0 0.0 -100.0 -100.0
Total -6,581,377 -518.7 -260.0 -778.7

Figure 7. Overview section from a results worksheet for one measure

b. The overview section of the results for each criteria are shown in Figure

7:

i. The ‘Impact’ column is the raw data,

ii. The "Normalised impact” column is relative to the equivalent
impacts for the other measures being compared, and

The “Weighted, normalised impact” column is the normalised

impact multiplied by the weighting factor as allocated in Step 7.

Page 10



o, 5° PN '
<§><>\)o' \o{’_
%solutions? \ uemi
Monetary
Weighted,
Economic criteria Weight Impact Normalised impact normalised
impact
Bus purchase 12 -1,760,000 -4.9 -58.7
Charging stations 12 0 0.0 0.0
Fuel/electricity 7 -3,640,125 -10.0 -70.0
Maintenance 7 -926,117 -10.0 -70.0
Totals Total -6,326,242 -24.9 -198.7

Figure 8. Detailed results for an example measure worksheet showing the impacts for each criteria.

3.2. Overview results worksheet

Summary

Moneta ry 4 I;)Diesel 4 - BEV 4 - Hybrid 4 - Meas.d
uses buses buses

Economic criteria -6,326,242  -5,889,726  -6,029,947 0

Environmental criteria -255,135 -136,559 -206,327 0

Social criteria 0 0 0 0

Total -6,581,377 -6,026,285 -6,236,274 0

Monetary (diff. w.r.t. 4 - Diesel buses)

Economic criteria - 436,516 296,296

Environmental criteria - 118,576 48,808

Social criteria - 0 0

Total - 555,093 345,103

Weighted, normalised impact - Total

Economic criteria -258.7 -335.6 -238.6 0.0

Environmental criteria -420.0 -102.0 -225.9 0.0

Social criteria -100.0 80.0 0.0 0.0

Total -778.7 -357.7 -464.5 0.0

Weighted, normalised impact - Total (diff. w.r.t. 4 - Diesel buses)

Economic criteria - -77.0 20.1
Environmental criteria - 318.0 194.1
Social criteria - 180.0 100.0
Total - 421.0 314.2

Figure 9. Worksheet 5 - Results overview showing comparisons between measures, in this example to

compare diesel buses with CNG buses.
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Step 11. Sheet 5 — Results overview contains a comparison of the results for all
measures being analysed (Figure 9).

a. A summary of the impact of monetary criteria (comparable to that
shown in Figure 7) is shown. Below that appears the difference between
the first measure (ideally the BAU case, in this example Diesel buses)
and the other measures (here being the possible introduction of CNG
buses) is shown.

b. Similar information is also summarised for the overall scores for the
weighted normalized impacts (also as first shown in Figure 7), that
includes both monetary and non-monetary criteria.

c. A graphical representation same information as the various tables is
also provided. The specific table data to be displayed can be selected by
clicking on the red bordered area of the drop-down menu (Figure 10).

Graph display | Weighted, normalised impact - Total

Figure 10. Selection of information from worksheet 5 - Results overview to be shown graphically can
be achieved by clicking on the highlighted cells.

3.3. Uweighted CBA

Step 12. Worksheet 6 of the tool provides an unweighted (i.e. typical) CBA based on
those criteria for which monetary data has been input (Figure 11).
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6 - Unweighted CBA Measure 1 Measure 2

4-Diesel |G

buses

Economic criteria Impact Impact Impact
Bus purchase -1,760,000 -3,600,000 -1,840,000
Charging stations 0 -30,000 -30,000
Fuel/electricity -3,640,125 -1,333,609 2,306,516
Maintenance -926,117 -926,117 0
- -6,326,242 -5,889,726 436,516
Environmental criteria Impact Impact Impact
Air pollution - city centre -9,762 0 9,762
Air pollution - general -87,862 0 87,862
GHG emissions -157,511 -136,559 20,953
- -255,135 -136,559 118,576
Social criteria Impact Impact Impact
- 0 0 0
Overall
Economic criteria -6,326,242 -5,889,726 436,516
Environmental criteria -255,135 -136,559 118,576
Social criteria 0 0 0
Total benefits 0 0 2,425,093
Total costs 6,581,377 6,026,285 1,870,000
Total -6,581,377 || -6,026,285 555,093
Relative BCR - - 1.30

Figure 11. Example of worksheet 6 — Unweighted CBA.

a. The measures for which the benefit cost ratio (BCR) can be calculated
are selected from the drop down menus. The difference between the
two measures being compared is shown in the right hand column
‘Difference’ (Figure 12) and the relative BCR is shown at the end.
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Measure 1 Measure 2
4 - Diesel
4 - BEV buses
buses
Figure 12. Measure selection to give BCR representation within worksheet 6 — Unweighted CBA.

b. As for Step 11, worksheet 6 — Unweighted CBA also contains graphical
representations of the relevant information. Which information is
displayed can be selected via the drop-down menu (Figure 13). The
graph illustrates the total within each category (overall, economic,
environmental and social), and the constituent criteria.

Graph display

Overall

Graph information selection from worksheet 6 — Unweighted CBA.

3.4. Overview of non-monetary criteria

7 - Non_monetary overview Measure 1 Measure 2 Measure 3
4 - Diesel buses 4 - BEV buses

. . Normalised Welgh'fed, Normalised Welghfed, Normalised Welgh?ed,

Economic criteria Weight . normalised . normalised . normalised
impact L impact L impact R
impact impact impact

City-centre appeal 6 -10.00 -60.00 0.00 0.00 10.00 60.00
- - -10.00 -60.00 0.00 0.00 10.00 60.00
Environmental criteria
External noise 10 -10.00 -100.00 -5.00 -50.00 5.00 50.00
- - -100.00 -50.00 50.00
Social criteria
Bus-user comfort 6 -10.00 -60.00 0.00 0.00 10.00 60.00
City image (external) 8 -5.00 -40.00 10.00 80.00 15.00 120.00
- - -100.00 80.00 180.00

Figure 14. Example of worksheet 7 — Non-monetary overview.

Step 13.

The final results worksheet 7 — Non-monetary overview, is the equivalent of
Step 12 but for the non-monetary criteria (Figure 14). Once again, the
measures to be compared in more detail can be selected via the drop-down
menus at the top of the page, and the information to be displayed in the
graph can be selected via the appropriate drop-down menus (Figure 15).
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Graph Effect class:

display  |mpact type IWeighted, normalised impact

Figure 15. Graph information display selection in worksheet 7 — Non-monetary overview.
4. Sensitivity analysis

Step 14. |If the data for any of the criteria is less reliable than for the others, or if the
criteria is particularly sensitive, a sensitivity analysis can be carried out. This
involves changing the values for the criteria in question by a selected
amount (£20% is a good starting point) and examining how much the overall
result changes as a result of this single change.

a. If the overall result differs little, then the result is robust for that
particular criteria.

b. If the result changes significantly, then the overall result is sensitive to
changes in that criteria, and therefore, if possible, more reliable
information should be sought to confirm (or otherwise) that criteria.
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5. Annex Il - HEATCO calculator (worksheet 2a)

2b - HEATCO value input

Country Germany

Discount rate 3.5%

First year 2014

Duration 30 Vehicle Travel Time

Total VTTS (€)

Total - low (€) Total - high (€)

Year b b Disc. Nom. |  Disc.

0 2014 | o | o
1 2015 | |
2 2016
3 2017
4 2018
5 2019
6 2020
7 2021
8 2022
9 2023
10 2024
11 2025
12 2026
13 2027
14 2028

Figure 16. Example of worksheet 2a — HEATCO value input.

Step 1. If the values for the criteria are known (e.g. from modeling), they can be
directly entered in worksheet 2a — HEATCO value input (Figure 16). The
values will be monetized according to the values provided by the HEATCO
project’ for the country selected (EU25 and Switzerland). If the analysis is
being performes in another country, either local values will have to be
sourced, or the country from the list with the closest values chosen.

Vehicle travel time savings

o Work passengers (for air, bus and car/train)
o Non-work passengers (for air, bus and car/train)
o Freight (for road and rail)

e Injuries
o Fatal
o Severe
o Slighht
e Air pollutant emissions
NOy
NMVOC
SO,

PM, s (urban)
PM, 5 (ex.-urban)

O O O O O

GHG emissions (CO,eq)

7 http://heatco.ier.uni-stuttgart.de/
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For clarity, the data-entry fields in worksheet 2a — HEATCO value input can be
expanded or compressed via the + or — buttons at the tiop of the screen(Figure 19).

Additionally, if the duration of the project and an appropriate discounting rate are
* + *|

) A | B | AQ BM | BN |
2b - HEATCO value input
Country ‘ Germany
Discount rate 35%
i First year 2014
Duration [y) 30

insut.r

entered (Figure 18), the tool will calculate the discounted total cost over the life of the
project.

Country Germany
Discount rate 3.5%
First year 2014
Duration (y) 30

Figure 18. Country and discounting information input in worksheet 2a — HEATCO value input.

Step 2. After the data has been entered, the discounted and non-discounted
(nominal) totals are calculated and displayed in worksheet 2b — HEATCO
value summary(Figure 19). These can then be copied into the relevant field
in worksheet 2 — Monetary evaluation.

2c - HEATCO value summary

Subtotals
Nominal | Dpiscounted

Vehicle Travel

Time Savings 0 Total - nominal
(VTTS) Freight VTTS (€/t/h) Total - discounted
Total - nominal

Total - VTTS (€]
otal (€) Total - discounted

Total - nominal
Total - discounted

Total costs (€) - low

Total costs (€) - high

Grand total €0 €0

Figure 19. Example of worksheet 2c — HEATCO value summary
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