Online supplemental material: Minimizing
travel distance and CO.:-emissions when
reconfiguring retail store networks

Below, the output from the decision support system is presented, along with maps of
the actual and/or optimal IKEA store locations.

In section A1, the results from the analysis of the expansion of the actual IKEA network
after the turn of the century is presented. All results are thus based on known locations,
and the analysis is done in the “Exploit” mode of the decision support tool.

Figures 1 — 3 show a map of Sweden with the existing store network at the turn of the
century (Figure 1), after the expansion of the IKEA network in the years 2004-2007
(Figure 2), and after the expansion in 2013-2016 (Figure 3). In addition to the
precise locations, the map also marks a surrounding area that will achieve average
distances and emissions close to the ones given by the precise chosen point. Below
the figures, the main output from the decision support system is presented, and in
figures 2 and 3, the calculations of the savings in travel distance and emissions
(presented in Table 2 and in the main text in the article) can also be found.

Figure 4 show the situation after 2022, when the city-store IKEA was established in
Stockholm. Note that although there are now 21 rather than 20 stores, with 3 rather
than 2 stores in the Stockholm area, after rounding the figures for average distances
and emissions are the same as when there were 20 stores. The reason for this is that
the city-store only serve as the nearest IKEA-store for approximately 1% of the
customers, and then with small distance savings as there were already two IKEA
stores in the region.

In section A2, the results from the analysis of an optimal, but still sequential, rollout
of IKEA stores are presented in Figures 4 and 5. The optimal new locations are
presented in red, while the existing stores at the turn of the century (Figure 4) and
after 2007 (Figure 5) are presented in blue. The analysis is now done in the “Explore”
mode of the decision support tool.

Finally, in section A3, the results when being able to roll out all seven new stores
established after the turn of the century in one go (Figure 6), as well as if it had been
possible to locate all 20 IKEA stores optimally with respect to travel distances and
emissions in one go (Figure 7) are presented. As in Section A2, the analysis is now
made in the “Explore” mode of the decision support tool.



A1. IKEA rollout of facilities 2004 to 2015. Actual locations.

Figure 1. IKEA locations before 2004.

A total minimized weighted CO2 emissions of 135503675.7 Kg was observed.
A total minimized weighted distance of 903357838.0 Km was observed.

A mean kg/km CO2 emissions of 13.05 was observed.

A mean distance of 87.0 km was observed.
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Figure 2. IKEA locations after 2007.

A total minimized weighted CO2 emissions of 110858767.5 Kg was observed.
A total minimized weighted distance of 739058450.0 Km was observed.

A mean kg/km CO2 emissions of 10.68 was observed.

A mean distance of 71.2 km was observed.

Calculated reduction in average distance or emissions: (87.0 km - 71.2 km) / 87.0 km
=18.2%.



Figure 3. IKEA locations after 2015.

A total minimized weighted CO2 emissions of 101552535.15 Kg was observed.
A total minimized weighted distance of 677016901.0 Km was observed.

A mean kg/km CO2 emissions of 9.78 was observed.

A mean distance of 65.2 km was observed.

Calculated additional reduction in average distance or emissions: (71.2 km - 65.2 km)
/ 71.2 km = 8.4%.

Calculated total reduction in average distance or emissions: (87.0 km - 65.2 km) /
87.0 km = 25.1%.



Figure 4. IKEA locations after 2022.

A total minimized weighted CO2 emissions of 101552535.15 Kg was observed.
A total minimized weighted distance of 677016901.0 Km was observed.

A mean kg/km CO2 emissions of 9.78 was observed.

A mean distance of 65.2 km was observed.



A2, IKEA rollout of facilities 2004 to 2015. Using the explore mode of the
decision support system to find optimal locations, sequential entry (4 +
3) as done by IKEA.

Suomi /
Finland

Norge ” i

Sverige

Bergen

s'o e
Helsinki

®
Tallinn

Eesti

Latvija
Danmark

Kebe
Lietuva
KanwHuHrpaa

Figure 5. IKEA locations after 2007, optimal rather than actual locations. Sequential
rollout as done by IKEA.

A total minimized weighted CO2 emissions of 101094378.9 Kg was observed.
A total minimized weighted distance of 673962526.0 Km was observed.

A mean kg/km CO2 emissions of 9.74 was observed.

A mean distance of 64.93 km was observed.

Calculated reduction in average distance or emissions when using optimal locations
suggested by the decision support tool: (87.0 km — 64.9 km) / 87.0 km = 25.4%.



EIVEIRS Suomi /
Norge an 8 Finland
’“8 : 8 gorrionds

Sverige

Gavig
Lavi

Bergen
@

£ ; Helsinki
®
st Tallinn
Eesti

Oslo
®

vestfold
Telemark

Latvija

Danmark

Lietuva
Kanususrpag

Figure 6. IKEA locations 2015, optimal rather than actual locations. Sequential
rollout as done by IKEA.

A total minimized weighted CO2 emissions of 96046554.75 Kg was observed.
A total minimized weighted distance of 640310365.0 Km was observed.

A mean kg/km CO2 emissions of 9.25 was observed.

A mean distance of 61.67 km was observed.

Calculated reduction in average distance or emissions when using optimal locations
suggested by the decision support tool: (64.9 km — 61.7 km) / 64.9 km = 4.9%.

Calculated total reduction in average distance or emissions when using optimal
locations suggested by the decision support tool: (87.0 km - 61.7 km) / 87.0 km =
29.1%.



A3. IKEA rollout of facilities 2004 to 2015. Using the application to find optimal
locations, hypothetical situation locating all 7 new stores, as well as all 20 stores
in the network, in one go.
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Figure 7. IKEA locations after 2016, optimal rather than actual locations. All 7 new
stores located in one go based on the existing network at the turn of the century.

A total minimized weighted CO2 emissions of 90592960.65 Kg was observed.
A total minimized weighted distance of 603953071.0 Km was observed.

A mean kg/km CO2 emissions of 8.73 was observed.

A mean distance of 58.2 km was observed.



Figure 8. IKEA locations after 2016, optimal rather than actual locations. All 20
existing IKEA stores located optimally in one go.

A total minimized weighted CO2 emissions of 81578476.12 Kg was observed.
A total minimized weighted distance of 543856507.47 Km was observed.

A mean kg/km CO2 emissions of 7.86 was observed.

A mean distance of 52.4 km was observed.



