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<Notice>
1) You can answer either in Japanese or English.

Choose and answer two out of the three questions.

Question 1

Due to continued population migration and urbanization, cities are increasingly facing challenges such as air
pollution, energy scarcity, and the growing impacts of global warming. Renewable energy has the potential
to address some of these challenges; however, its deployment also faces limitations in terms of energy supply,
reliability, and integration into urban systems. Against this background, answer the following questions:

1.1) Explain the potential advantages and disadvantages of using renewable energy technologies to address
urban energy scarcity. Discuss possible pathways for city planners to achieve carbon neutrality.

1.2) The transportation sector accounts for a significant share of total urban energy consumption. The sector
is undergoing a transition from conventional fuel-powered vehicles to electric vehicles (EVs). From a
planning perspective, cities need to develop adequate infrastructure to support this transition. From a
consumer perspective, citizens need to be encouraged to adopt EVs. Explain the possible policy interventions -
to promote the widespread adoption of EVs. Discuss at least two measures in detail, considering relevant
aspects such as policy feasibility, potential responses from citizens, and how the effectiveness and impacts
of these policies may change over time.

Question 2

Nowadays, many smart city concepts are being developed and delivered in the form of services. In the energy
sector, companies offer electricity contracts at different prices depending on the proportion of energy
generated from renewable sources. This provides consumers with multiple options when choosing a monthly
energy contract, allowing them to select the share of renewable energy they are willing to purchase..

At the same time, households are increasingly using smart meters and associated mobile applications that
enable consumers to monitor their energy consumption at a high temporal resolution, or even in real time.
Such information may influence consumers’ energy-use behavior and encourage them to modify their
consumption patterns. Based on the above background, answer the following questions:
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2.1) Discuss the extent to which households may be willing to adopt energy contracts with different prices
based on the share of renewable energy. Explain the possible factors influencing people’s willingness to
adopt such contracts. Discuss how different price levels may affect the adoption rate of renewable energy
contracts.

2.2) Increased visibility of household energy consumption through smart meters and mobile applications may
encourage consumers to change their energy-use behavior, although the extent of change may vary
considerably across households. Discuss the factors that may influence household energy-use behavior.
Identify and explain at least three important factors, discussing why they are relevant, how they may affect
energy-use behavior, and how their effects may vary depending on household characteristics and structure.

Question 3

One of the important principles in urban planning is the human-centered approach, which emphasizes the
active involvement of people in the planning process because urban development projects can directly affect
residents’ living environments, daily lives, and well-being. There are various ways to involve citizens in
urban planning. For example, planning agencies may invite residents to evaluate proposed planning scenarios
and provide feedback and suggestions. Alternatively, agencies may simply provide residents with basic
information about a project, which represents a relatively low level of citizen participation. Different levels
of citizen engagement require different levels of effort and resources from planners, but greater participation
may contribute to plans that better reflect the needs and preferences of local communities. Based on the
human-centered approach and the concept of citizen participation described above, answer the following
questions:

3.1) Discuss the advantages and disadvantages of involving citizens in urban planning. You may select a
specific urban planning project as an example and explain how citizens could be involved and what aspects
of the project they could contribute to.

3.2) Explain how you would apply the concept of citizen participation to your proposed master’s research
topic or an urban planning project. First, clearly describe the background and research question or planning
problem. Then, explain how and at what stages you would involve citizens, including the methods you would
use and the expected benefits.
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<EEBEFE>
1) BAEIRREFEOLELLTHELTH IV,

<Notice>
1) You can answer either in Japanese or English.

KD ARBDHH 2 BEER L TREY X,

Choose and answer two of the following four questions.

1. ROXEZRFTA, BOBWICETEL L, AV - RBZFTI L,

Question 1. Read the following passage and answer all the questions that follow. Show the equations
and reasoning used.

EEEHE D 1 BB, HEFEE w=60km/h, MEHEE L=150vehkm, FE (FILRICE
i} B BTGB RIZE LVY) ¢.=1,800veh/h DZAFEARK (K1) TREIND LT D, 20D
ERMEERBRHAT DRIEE X D, BEEOVA 7 VRIE C=90 B, AHFRHEIL g
=54 B TH5B, EMIL q,=900 veh D—EDEIE TEET D,

A single lane of an urban arterial is described by the triangular fundamental diagram shown in Figure 1,
with free-flow speed #,= 60 km/h, jam density k; = 150 veh/km, and capacity (equal to the saturation
flow rate at the stop line) ¢. = 1,800 veh/h. The lane approaches a signalized intersection operated with

a cycle length C =90 s and an effective green time g = 54 s. Vehicles arrive at a constant rate g; = 900
veh/h.

capacity gc = 1,800 veh/h:
2000 -t -critical density-kg- - -~

1750 - “\ . e e

1500_ . —_— e Lo senn e e

slope = =w

=

n

-

o
'

—y
[=]
o
o
L

flow g (veh/h)

~
g

slope = Ur = 60 kvh 5
500 - e e ...E..,~ [REPIR BN

2501/ - -

: jam density k; =150 veh/km .

0 20 40 60 8 100 120 140 160
density k (veh/km)

X 1. ERO=AFEAR,Figure 1. Triangular fandamental diagram of the lane.

1/5

Mo



A B B B 4
Subject

FEA REILZF

(#£3X) Transportation Engineering

(1) ZOERROEREE k &, BIRRAIOREREE w 2RO L, T2, ZAFRD 2
DIEZ HBYEINATER T PERAN K,

(1) Obtain the critical density k. and the backward (congested-branch) wave speed w of this
fundamental diagram, and state what the two slopes of the triangle represent physically.

Q) ZOHRABOEELFER (RBEXFENL) 2RO L,
(2) Obtain the capacity of this approach and the degree of saturation.

() KMEFOREL L bIT, FLEBRPOELEERPIMEET D, FIREOEE, REEFOKEDY
BT B1TFIRE (m). BLUEDL XITFHFIEL L TWIEMBEREZRD &,

(3) Atthe onset of red, a stopping wave propagates from the stop line. Obtain the speed of the stopping
wave, the length of the queue in meters at the end of the red period, and the number of vehicles standing
in the queue at that moment.

(4 FESOBML L LIZ, FIERIP OREEDPEET D, () BEROHEE, (i) 1T5I0K
BEROENEIE BT, FHHED D ORZ, (i) FIER» DR 275 O REZER2 KD
Ko

(4) At the onset of green, a starting wave propagates from the stop line. Obtain (i) the speed of the
starting wave, (ii) the time after the onset of green at which the last vehicle in the queue starts to move,
and (iii) the maximum spatial extent of the queue measured from the stop line.

(5) EGEDOEHRZERIIZOEER?D 100 m DLEIZH D, THINEIICETDINLED
e, BLEBRITMBPEE 212k,

(5) The nearest upstream intersection is 100 m from this stop line. State whether the queue reaches it,
and what the consequence would be.
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2. ROXEEFHS, BOMWIZETELXL, AV - RVEZTT L,

Question 2. Read the following passage and answer all the questions that follow. Show the equations
and reasoning used.

2 ODKBEERIMT D, WTHRD =0 12 1,000 EHOMBRELZE L, MBI 30
#, BEMEXEeTHD,

Two transport projects are being appraised. Both require an initial investment of 100 billion JPY at 7 =
0 and both have an evaluation period of 30 years with no residual values.

- EEX GERAEEOEE) : 1~30 EOEFEIT 150 M OFERE,

CEEY (IDREREAISE)  1~10 FOKFIT 50 BH. THFIFASHEEIND 11~
30 FDEFIT 220 BHADFELE,

« Project X (road capacity improvement): benefits of 15 billion JPY per year in years 1-30.

* Project Y (transit-oriented rail line development): benefits of 5 billion JPY per year in years 1-10,
rising to 22 billion JPY per year in years 11-30 as land use adjusts.

FE LB H{RE/ Annuity factors  a(r,n)=Z (1 +r)* (=1,...,n)

r a(r, 10) - a(r 30)
2% 8.983 22.396
4% 8.111 17.292

(1) HEWEBIRE 4% & LT SEEEOEROBEME, MBIEME, BRAERLEZRD,
EL b EHFIRTREh iR~ &,

(1) Ata social discount rate of 4 %, obtain the present value of benefits, the net present value and the
benefit—cost ratio of each project, and state which project should be selected.

Q) HEWEBIRE 2% L LTRLHERITL, BRI EL D E2FIRTNEpEB~, B
DEEER A OBRD DIBML A AN E D BB ZHAE L,

(2) Repeat the calculation at a social discount rate of 2 %. State which project should now be selected,
and explain why the ranking changes in terms of the time profile of the benefits.

(G) X ETHEHIHMEHENEL RBIEEERDEBIR (2L 2T 0~10 Fid 3.5 %, DX
BRAOICIET) 2A LTV 5, EREGIEAMEBER L bOr2HRICHAL, EO2F
2D bLNRZDFRNTEMTRDpERRE,

(3) Country X applies a discount rate that declines with the time horizon (for example 3.5 % for years
0-10 and lower rates thereafter). Explain briefly what a declining discount rate is intended to achieve,
and state which of the two projects above would be favored by such a schedule.

(4) BREGEESTIT, BEOLLNPRELZET IFARFETHL—F, TNLET TIIE
E¥DLE LEFHR/ITUWTERVEAYR DB, TOBEEE, BA - BRONESAKHRE
NEHELZEERLICER LB OHRICHAT L, . BRABROITORERE EEROBR
RECAVIEIL, E0X 5 RREHETERTREPERSL,

(4) Cost—benefit analysis is a useful tool for assessing the social efficiency of a project, but it may not
by itself provide a sufficient basis for determining whether a project is desirable. Briefly explain why,
referring for example to the distribution of costs and benefits and to impacts that are difficult to monetize.
Also state what should be considered alongside the results of cost-benefit analysis when making an
actual policy decision.
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3. UTofwcaTt&Ex X, Ak - RfzRdZ &,

Question 3. Answer all of the following. Show the equations and reasoning used.

(1) BHIBHEIANTETHIBEAEZRIAT L, o, BYELOERICENNR 1 MY v 7HT
b dHE OFIRFEM L HRMRABRAOENZHRAT L.

(1) Explain why road congestion is an externality, and explain the difference between the private
marginal cost and the social marginal cost of an additional trip on a congested road.

Q) BRERIEHEREE EOLIICHRETRENERAL, TNERT Z & T, FIORRERSR
W b FERPHESENCRE BN — BT 2EBZHAT L
(2) Explain how the optimal congestion charge should be determined, and why imposing such a charge
makes selfish route and trip choices coincide with the socially optimal ones.

(3) HEMiRMERE L LT, ZEUEEDLEDILEDL I RFELDOTRBIZX N D
Dy, —DREFIEZET, TOTRBBREZEMEEZED D LEZ DN DEHAT L,

(3) Compared with a simple congestion charge, what institutional arrangement could make congestion
pricing more acceptable? Give one specific example and explain why it would improve its acceptability.

() REQE, TRTCOERICEERBENGERT I LA T LEMRL T, Reshian
REBRBEOFERLLAXZERER COHKRSH D, ZOL I RFEKOTTD NKRE (second-
best) | DEHMEEIE: L IXM2ERHA L. BANREMENE (firstbest) LT, EOXI LR
EERLTHECHELRHTOILERHDIERE L,

(4) In practice, it may not be possible to impose optimal congestion charges on all roads, because of
constraints such as untolled alternative routes and limited public transport capacity. Explain what
“second-best” congestion pricing means under such constraints, and discuss what needs to be considered
when designing the charge or scheme compared with first-best congestion pricing.
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4. ROXEEZFAR, BOBRWIZEATEL X, LEITGL T, BAFRCRILEZ R &,
Question 4. Read the following passage and answer all the questions that follow. Give specific
examples and justification where appropriate.

RREEITIX, R, =Y )y THRERY, HE - O BERE LTRESRET —
ERELAVSRTE 2, SEETIRICIA, GPS #ilf, @R IC I — FOFIFHERE,
ETC2.0. #HEFEOMEFHR, BT — 2728, BENRY - ALEBHZEL TERIN
27—% (RyvT77—%) bFIHSNDLOITRoTWVD,

Question 4. Transport planning has traditionally relied on data collected specifically for planning and
analysis, such as person trip surveys. More recently, passively generated data from everyday services
and activities—such as GPS trajectories, transit smart-card records, ETC 2.0 data, mobile-phone
location data, and video data—have also become increasingly available.

(1) 3E - S EEHNE L TEShET—F L, Ny T T —ZDENERAT L, Tt
EDNC—DOBIE T, S0k D RIERIEEENS1ERE,

(1) Explain the difference between data collected specifically for planning and passive data. Give two
examples of each and describe what information is recorded.

Q) RNy VIT—EPLEEELNDIERE, ERIBONRVEREZHAT L, £/, GPS
BEZEE LT, M)y FERRCRBEREL POL ) CHETE 205R, ZOHERR
DBRITE ~OEENREMPO/ONIERE EOL S ICRRLIPEBRAT L.
(2) Explain what information can and cannot be obtained directly from passive data. Using GPS
trajectories as an example, describe how trip purpose and travel mode can be inferred, and explain how
such inferred information differs from information obtained by directly asking travelers.

(B) Ny VT T —HIIHEICEL DBRAERTHETHL ST LONRLTIA0LEEZAR
LTW5 EIRBRERY, ZOBBIZOWTEEFAEZETTHAL, ZOX5 2Ly DR
REEOFERREHEOSTBRICED L 5> REEL 52 52X,

(3) Even when passive data contain a very large number of observations, they do not necessarily
represent the entire population of interest. Explain why, using specific examples, and discuss how
problems of coverage and representativeness may affect the results of transport planning analyses.

@) Ry VT T — B ANEOZEEHBENCRAT DI, T T A N =R ANFEE S IR
AEENECD RSN DD, A®TERZOL I RT —F 2R AT BT T& &4
REET_REFHEIIOVWT, BODBEXZHEB L L HITRN L,

(4) The use of passive data in public transport planning may raise issues such as privacy and informed
consent. Explain, with reasons, what conditions or safeguards should be required when a public agency
uses such data.
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<EEFE>
1) BASBIFIIEEZOLLLTHRELTHL,

<Notice>
1) You can answer either in Japanese or English.

WDOS5DH L 4 B2 ROMERE L,

Choose and answer four out of the following five questions.

1. BYAIOKRICET 2UTOMBEICEX L

Question 1. Answer the following questions concerning air flow around a building.

(1) M LE-HEEORMICER)ORNRDIoHEOEYELDKIHD /N F —
ZER L THAY X,
Explain air flow patterns around an isolated mid-to-high-rise building by
illustrating a figure when it receives the wind from the front side.
(2) XERBORENRMEL ZORFEELHAT L,
Explain the approximate position of a stagnation point and its characteristics.
(3) LROBMEDORESHZKFLD/F—r BRI TRE L.
Discuss the distribution of wind pressures around the aforementioned building
in relation to the air flow patterns.

FIRE 2. BARENZEIT 5 U T ORMBEICE X Lo

Question 2. Answer the following questions concerning conductive cooling.

(1) ZBENTOANE~OEMBENZ OV THIAE L,
Explain conductive cooling for the human body indoors.

(2) BfmHEIZ AW BENROHGEZ PN X
Provide specific examples of cooling methods utilizing conductive cooling.

(3) LROBHDELRE LT HFELERICHIE->TEL D SREZHAT L,
Explain how to optimize the aforementioned cooling effect and the potential
issues that may arise during its application.
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i 3. IRAEITENCEE T 2 U T ORBICE 2 X,

Question 3. Answer the following questions concerning thermal adaptative behaviors.

(1) Figure 1 Z AV CREBBERITEIOA b =X L& HHAT X,
Explain the mechanism of thermal adaptive behaviors using Figure 1.
(2) REAIOMED 2 ba— R RRRICE X DEEBIZ OV TR L,
Discuss the effects of skin blood flow regulation on thermal sensation.
(3) #t& - SULAHERINBREFEITENICE X 2B OV TR X,

Discuss the impacts of socio-cultural factors on thermal adaptive behaviors.

Involuntary actions Actions arising from
subjective warmth
Shiver A Activity changes
Vaso-regulation ~ / \  Environmental control
Sweat -/ \ Clothing changes
C N S\ _Posture

Body tissues . -
(hea¥source) >  Skin FP- Clothing

‘\

—p— Heat flow
—>— Information
—b— Action
CNS : Central Nervous System

Environment

Figure 1. The thermal regulatory system.

Source: Humphreys M.A. & Nicol J.F. (2018) Chapter 10: Principles of adaptive thermal
comfort, in Sustainable Houses and Living in the Hot-Humid Climates of Asia (Kubota
et al. (Eds)), pp. 103-113, Springer.

fiRE4. BEHEZOKMRICBET 2UTOMBEIE X X,

Question 4. Answer the following questions concerning air flow around buildings.

(1) WRBRLT ¥ FNAPRERRLUTCHAT X,
INlustrate and explain the Venturi effect and the channel effect.

(2) 7o 2BRERRLEE, FETEEMLETERBOESETHO EL L THITE
VAL DGR E K 72 B0, BHRE EBHICHRT X,
When the gross building coverage ratio is the same, discuss whether the
average wind speed at the pedestrian level is higher in detached residential
areas or in mid-to-high-rise apartment blocks, and explain the reasons.

(3) BEHNOBRYEIDIILOEIRHTELANVOKEAMICE 2 5EEBEZHE L,
Discuss the impact of variations in building heights within a building cluster
on the air flow distribution at the pedestrian level.

213



R B B B 4
Subject

BrEA BE - HHRESR

(#£32) Building and Urban Environmental Science

RS . XX —HERICET5UTOMBEICEZ L,

Question 5. Answer the following questions concerning household energy consumption.

(1) #H¥EZILX—EEEOHANREESERZUHAT L,

Explain the typical factors affecting household energy consumption.

(2) Figure 2%, A ¥ XU T OXEFHNICIHT IEEEEITEET HHFOT

FLE—MUEEOEBEROEEEZ T LTS, ZOREANT, ARESEE
LERMEAFEOEEEROBEV L ZDEBEVWRELLERZRYE L,
Figure 2 shows the structure of factors affecting household energy consumption
in apartments across major Indonesian cities. Based on this figure, discuss the
differences in these factors between public and private apartments, along with
the underlying reasons for these differences.

Public apartment Private apartment

SOC : Soclo-demographic
PRE : Preference

PER:

BHV: Behaviour

HEC: hold Energy €

Figure 2. Conceptional diagrams of factors affecting household energy consumption in public
and private apartments in Indonesia.

Source: Pratiwi, S.N., Kubota, T, Sani, H.A., Surahman, U., Alfata, M.N.F. (2026)
Psychological and physiological factors influencing household energy consumption
among apartment occupants in major cities of Indonesia, Journal of Building
Engineering, 1158217.
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<EEFE>
1) BAZBFHERHEZOELLTHRELTH IV,

<Notice>
1) You can answer either in Japanese or English.

WD 3RNCTRTEZ L,
Answer all three of the following questions.

RHEE 1) U T OBEFEFTET I —REEICOVT, TOER L RERROYEDN A
B =X N EBHE L

Question [1] Explain the definition and physical mechanism of the power generation process for the
following ocean renewable energy generation technologies.

1) BHEEEERE

Ocean thermal energy conversion

2) HFHE

Tidal stream power generation

3) FERNFEE

Offshore wind power generation

4) BHREZEFRE

Osmotic power generation

FHEE 2] YBREICR T A AREEWIIRE S UTD 3 DI EEN D, ENEICRELIN
PERATTEERRE L RERROMBIA I =X L ZHHAT L,

Question [2] Wave power generation technologies in the ocean are broadly classified into the following
three types. Explain the suitable environments for application and the physical mechanisms of the power
generation process for each technology.

1) REIKER

Oscillating water column

2) FWEHER (RA vV b7 T —n—R /T v TRx—F—R/RENT7 7 v 7TX)
Moving-body type (Point absorber/Attenuator/Oscillating wave surge converter)

3) ‘A
Overtopping device
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FIRE 13) ARFECEEE (FEdk 10 BE~20 ELURN) BT 2V SHERFKE LD

/WNE72E (Figl 28) 2HEL. BOAX - DICHEERATFRET XA X —0REH A L&

B RER BHHREIS 23T L, 2770, UTORE - % - BRESEEZZE L, =oLUED

%ﬁﬁéﬂ%m*wﬁ—%%&ﬁ%ﬂmﬁé:&oikxﬁﬁéﬁﬁ«w%%%%ﬁﬁé:

C RIE RS RELEFOEEMIARTHY . —EPENLE~ESBANKX (1T 5,
I bz, BRELEEIIHND,

- R BERICH I, BEAMETEICRVENWSEET S, EERESIIEIC 20 EU

Jes
- WREBGREEBERICL D EICEVRBRRRET S, SHIT, BANLOERHDO Y
DEEEICHERT B,

Question [3] Assuming a hypothetical small island with well-developed coral reefs located in the low-

latitude region of the Western Pacific (within 10° to 20° North/South latitude) (see Fig. 1), develop a

sustainable power supply strategy utilizing only ocean renewable energy for the island's population. You

must consider the following meteorological, oceanographic, and wave conditions and incorporate at

least three distinct ocean renewable energy generation technologies. Also, consider the impact on coastal

ecosystems. -

* Climate & Meteorology: Distinct wet and dry seasons with trade winds blowing consistently from
east to west throughout the year. Typhoons also visit frequently.

* Ocean weather: A strong, constant surface current exists driven by the trade winds. The ocean
temperature difference is consistently 20°C or higher.

* Waves & Swells: Consistently high waves generated by trade winds and typhoons, alongside frequent
long-period swells arriving from distant storms.

S

Fig. 1. A hypothetical small island in the low latitude region of the Western Pacific within 10°
to 20° North/South latitude. (created on Aug. 9 by Google Gemini)
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