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Three *sprawling housing estates on the edge of Toulouse are home to around 30,000
people, and they are considered to be amongst the poorest urban nelghbourhoods in southem
~ France. :
Buteach mommg, from Monday to Fnday, they are takmg part ing)an extraordmm social
experiment.

The two main schools on the estates had the worst educational achievement record in
Haute Garonne, the depart:ment or county that includes France's fourth biggest city, Toulouse.

About 95% of the residents of Bellefontaine, La Reynerle and Mirail come from immigrant
backgrounds, mamly from North and West Africa.

Four years ago, the local authorities decided to close those schools and bus the pupils to
schools in the prosperous city centre. ,

The man behind the pro;ect was [ t:c lcft-leaning president of the Haute
Garonne council. v

- “Social inclusion provides a better way for these kids to succeed atvsch'ool,” he says. “Ina
republic, it means integrating these ghettos with the rest of French society and ensuring that there
are citizens whose lives are not socially *predetermined.”

At 07:00, it's still dark on the estates, but a trickle of k1ds emerge from the shadows of the
tower blocks with rucksacks and wait at bus stops at various pick-up points.

In all, 17 buses gather the pupils between the . .ages of 11 and 15 and take them to 11
different schools in the city centre. ( I ).

Each bus has a social worker on board to handle any problems and coordinate with school
staff and parents. . ~ a _

On one bus, _enforces milifary—style discipline. The boys are ordered
to remove their *hoodies, turn off their phones and keep their seat belts on. :

She has been part of the bussing experience since it started: “Itfs’ great, (2) (__) _(_____)
() A )7 Y )andhave integrated well in their new schools and mad

friends outside of their estates. They are very fortunate.”

On the bus, [ 13, sces no difference between his friends at home and at his new
school. _ - | _
B 11, says her grades have improved in the past few months because homework is
done in class in the last hour of school in the centre of Toulouse and her classwork is monitored
more frequently by the teachers. ' '

( rn ) : ,

Before the bussing started, the drop-out rate after the Brevet, the French diploma for 15-
year-olds was close to 50%. It is now below 6% and grades of puplls from the estates have
1mproved by close to 15%. '



“Bussing has become essential because it encourages integration,” says -
-, headmaster of the Michelet school in the city centre which has taken in around 70
children from the suburbs.

Many of the children from the poorer backgrounds do not have stable family structures to
encourage them to succeed, he says, but the bussing strategy helps everyone.

“Pupils from both communities learn about each other and different walks of life and help
each other. They work in teams and it's all very positive,” the headmaster says.

Education authorities say ( ).

- s parents - - and - originally from Morocco - live in a flat on one
estate where conversations in Arabic on the streets are more common than French.

- They have six children and proudly show me framed certificates of their children's grades:
“My son is studying better than ever and mixing with students from other cultures, and this will
improve his life opportunities,” says _ ’

For the head of the Haute Garonhe authority, consultation was key. As many as 130 parent-
teacher meetings were held before the bussing project was launched, and schools that accepted

bused-in children received financial incentives. "
| In all, the project has cost €54m (£46m).
( .\ ) Mr- explained, but from political opponents on the right.
The bussing experiment is now here to stay as the two failing schools on the estates are
. being replaced by two new schools built away from their traditional *catchment area to ensure
permanent social mixing in the classrooms.

Now several other cities and towns across France encouraged by the results here are
launching their own bussing initiatives. '

{(Chris Bockman, “French school bus experiment brings hope to Toulouse estates,” BBC News,
Nov 20, 2021-from BBC News at bbc.co.uk/news)
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) opposmon to the scheme did not come from parents
(1) the journey takes between 45 minutes and one hour ‘ o
() that is the most startling statistic to emerge from this four-year expenment mvolvmg' ‘
| 1,140 pupils from the estates _ ‘
() some parents have shown more mterest in theu' chlldren s progress since they sw1tched
school
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We all have a natural tendency to compare ourselves to others whether mtentlonally or
not, online or offline. ‘Such compansons help us evaluate our own achlevements skills,
personahty and our emotions. Tl:us in turn, influences how we see ourselves

But what impact do these comparisons have on our well-bemg" It depends on how much
comparing we do. t

Comparmg ourselves on social medla to people who are ( 1 ) than we are makes us
feel ( 2 ). Comparing ourselves to people who are ( 3 ) than us, however, makes us feel |
(4 ) or inadequate instead. The social media platform we choose also affects our morale, as
“do crisis situations like the COVID-19 pandemic. ‘ '

As a PhD student in psychology, [ am studymg 1ncels — men who perceive the rejection
of women as the cause of their involuntary *celibacy. I beheve that social comparison, which
~plays as much a role in these marginal groups as it does in the general populatlon, aﬂ'ects our
general well-bemg in the age of social media. ‘ ‘

The degree of social comparison that 1nd1v1duals carry out is thought to affect the degree
of motivation they have. Accordmg to a study by researchers at Rubr University in Bochum,

- Germany, (sithere is an appropriate level of percelved difference between the self and others that
maximizes the effects of social comparison. ' ‘ ‘

Specifically, if we see ourselves as vastly superior to others, we will not be motivated to
imptove because we already feel that we are in a good position. Yet, if we perceive ourselves as
'very inferior, we will not be motivated to improve since the goal seems too difficult to achieve.

" In other words, the researchers note, beyond or below the appropriate level of perceived

" difference between oneself and another, a person no longer makes any effort. By perceiving

oneself as mfenor the md1v1dual will experience negatlve emotions, guilt : and lowered pnde and
‘self-esteem. . '

Social compansons therefore have consequences both for our behawour and for our
psychological well-being. However, compa*m yourself to others at arestaurantdinner{ 6 )
comparing yourselfto others on Facebook. It i is easier to invent an exciting existence or *embelhsh :
’certam aspects of things on a social media platform than it is in real life. ,

The advent of social medla which allows us to share content where we always appear in
. our best light, has led many researchers to consider the possibility that this amplifies unrealistic
‘comparisons. , , | '

Research shows that the more time people spend onF acebook and Instagram the more |

they compare themselves socially. (7)ThlS social comparison is linked, among other things, to

lower self-esteem and higher social anxiety.
A study conducted by researchers at the National Umvers1ty of Smgapore explains these

l résults, by the fact that people generally present positive information about themselves on social

..8.



. media. They can also enhance the1r appearance by using filters, Wl]lCh create the impression that
there is a big dlfference between themselves and others.

In turn, researchers working at Facebook observed that the more people looked at content
where people were sharing positive aspects of their lives on the platform, the more likely they
were to compare themselves to others. :

- However, could the effect of this companson in a particularly stressful context like the
COVID 19 pandemic be different?

A study from researchers at Kore University in Enna, Italy, showed that before Iockdowns

high levels of online social comparison were associated with greater distress, loneliness and a less
- satisfying life. .(s)But this was no longer the case during lockdowns. -

One reason for this would be that by comparing themselves to others during the lockdown,
people felt they were sharing the same difficult experience. That reduced the negative impact of
social comparisons. So, comparing oneself to others online during difficult times can be a positive
force for improving relationships and sharing feelings of fear and uncertainty.

_There are distinctions to be made depending on which social media platform a person is
‘ ’usmg Researchers at the University of Lorraine, France, consider that social media platforms
should not be all *lumped together.

Trying to get social support on social media dunng the COVID-19 pandemic may -
reactivate negative emotions instead of releasing them, depending on which social media platform '
a pérson is using. ‘

'» Many things motivate us to compare ourselves socially. (9 ), social media eXposes
us to more of those motivations. Depending on the type of content that is being shared, whether it
is positive or negative, we tend to refer to it when we are selervaluating Sharing content that
makes us feel good about ourselves and garners praise from others is nice, but you have to consider
the effect of these posts on others. ‘

Yet overall, I believe that sharing your difficulties in words, plctures or v1deos can still
have positive effects and brmg psychological benefits.

(Sabnna Laplante, “How social media can crush your self-esteem,_”eThe Conversation. Jan 9,

2022. X D —BHE)
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(1) (1) doing better ‘(2)inferior (3) worse off ~ (4) better
() (1) worse off (2) better ‘(3) doing better  (4) inferior
' (I) () worseoff — (2) inferior 3 doing better (4) better
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1] ®oxXEHH, UTOMOICERLE,

 Three *sprawling housing estates on the edge of Toulouse are home to around. 30 000
people, and they are considered to be amongst the poorest urban nerghbourhoods in southern
~ France. _ t o
But each mormng, from Monday to Friday, they are taking part ingyan extraordmarv social
expenment ’ v

The two main schools on the estates had the worst educational achievement record in
Haute Garonne, the department or county that includes France's fourth btggest city, Toulouse.

About 95% of the resrdents of Bellefontaine, La Reynene and Mirail come from i 1mm1grant ,
backgrounds, mamly from North and West Africa. _ ,

- Four years ago, the local authorities decided to close those schools and bus the puplls to

schools in the prosperous crty centre. '

The man behind the pro;ect was _ the left—leamng presrdent of the Haute :
Garonne council.

- “Social inclusion provides a better way for these kids to succeed at school ” he says. “In a
republic, it means mtegratmg these ghettos with the rest of French society and ensuring that there
are citizens whose lives are not socially *predetermined.’ |

At07: 00, it's still dark on the estates, but a trickle of kldS emerge from the shadows of the
tower blocks with rucksacks and wait at bus stops at various pick-up points. ' ,

In all, 17 buses gather the pupils between the . .ages of 11 and 15 and take them to 11
N dlﬁ‘erent schools in the city centre. ( 1 ). ‘

Each bus has a social worker on board to handle any problems and coordinate with school
staff and parents : : : ,

On one bus, _enforces rnilitary-style discipline The boys are ordered
to remove their *hoodies, turn off their phones and keep their seat belts on. '

She has been part of the bussing experience since it started: “It's great, ) ( (T )
(A (T Y )andhave integrated well in n their new schools and made new
friends outside of their estates. They are very fortunate.” - |

On the bus, _ 13, sees no drﬁ"erence between his frrends at home and at hrs new

school. :
' B 11, says her grades have improved in the past few months because homework is |
done in class in the last hour of school in the centre of Toulouse and her classwork is monitored
more frequently by the teachers. ‘

( I ). .

Before the bussing started 'the drop-out rate after the Brevet, the French diploma for 15-‘
year-olds was. close to 50%. It is now below 6% and grades of puprls from the estates have
improved by close to 15% '
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“Bussing has become essential because it encourages integration,” says -
-, headmaster of the Michelet school in the city centre which has taken in around 70
children from the suburbs.

Many of the children from the poorer backgrounds do not have stable family structures to
encourage them to succeed, he says, but the bussing strategy helps everyone.

“Pupils from both communities learn about each other and different walks of life and help
each other. They work in teams and it's all very positive,” the headmaster says.

Education authorities say ( ).

- s parents - - and - originally from Morocco - live in a flat on one
estate where conversations in Arabic on the streets are more common than French.

- They have six children and proudly show me framed certificates of their children's grades:
“My son is studying better than ever and mixing with students from other cultures, and this will
improve his life opportunities,” says _ ’

For the head of the Haute Garonhe authority, consultation was key. As many as 130 parent-
teacher meetings were held before the bussing project was launched, and schools that accepted

bused-in children received financial incentives. "
| In all, the project has cost €54m (£46m).
( .\ ) Mr- explained, but from political opponents on the right.
The bussing experiment is now here to stay as the two failing schools on the estates are
. being replaced by two new schools built away from their traditional *catchment area to ensure
permanent social mixing in the classrooms.

Now several other cities and towns across France encouraged by the results here are
launching their own bussing initiatives. '

{(Chris Bockman, “French school bus experiment brings hope to Toulouse estates,” BBC News,
Nov 20, 2021-from BBC News at bbc.co.uk/news)

@)
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) opposmon to the scheme did not come from parents
(1) the journey takes between 45 minutes and one hour ‘ o
() that is the most startling statistic to emerge from this four-year expenment mvolvmg' ‘
| 1,140 pupils from the estates _ ‘
() some parents have shown more mterest in theu' chlldren s progress since they sw1tched
school
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We all have a natural tendency to compare ourselves to others whether mtentlonally or
not, online or offline. ‘Such compansons help us evaluate our own achlevements skills,
personahty and our emotions. Tl:us in turn, influences how we see ourselves

But what impact do these comparisons have on our well-bemg" It depends on how much
comparing we do. t

Comparmg ourselves on social medla to people who are ( 1 ) than we are makes us
feel ( 2 ). Comparing ourselves to people who are ( 3 ) than us, however, makes us feel |
(4 ) or inadequate instead. The social media platform we choose also affects our morale, as
“do crisis situations like the COVID-19 pandemic. ‘ '

As a PhD student in psychology, [ am studymg 1ncels — men who perceive the rejection
of women as the cause of their involuntary *celibacy. I beheve that social comparison, which
~plays as much a role in these marginal groups as it does in the general populatlon, aﬂ'ects our
general well-bemg in the age of social media. ‘ ‘

The degree of social comparison that 1nd1v1duals carry out is thought to affect the degree
of motivation they have. Accordmg to a study by researchers at Rubr University in Bochum,

- Germany, (sithere is an appropriate level of percelved difference between the self and others that
maximizes the effects of social comparison. ' ‘ ‘

Specifically, if we see ourselves as vastly superior to others, we will not be motivated to
imptove because we already feel that we are in a good position. Yet, if we perceive ourselves as
'very inferior, we will not be motivated to improve since the goal seems too difficult to achieve.

" In other words, the researchers note, beyond or below the appropriate level of perceived

" difference between oneself and another, a person no longer makes any effort. By perceiving

oneself as mfenor the md1v1dual will experience negatlve emotions, guilt : and lowered pnde and
‘self-esteem. . '

Social compansons therefore have consequences both for our behawour and for our
psychological well-being. However, compa*m yourself to others at arestaurantdinner{ 6 )
comparing yourselfto others on Facebook. It i is easier to invent an exciting existence or *embelhsh :
’certam aspects of things on a social media platform than it is in real life. ,

The advent of social medla which allows us to share content where we always appear in
. our best light, has led many researchers to consider the possibility that this amplifies unrealistic
‘comparisons. , , | '

Research shows that the more time people spend onF acebook and Instagram the more |

they compare themselves socially. (7)ThlS social comparison is linked, among other things, to

lower self-esteem and higher social anxiety.
A study conducted by researchers at the National Umvers1ty of Smgapore explains these

l résults, by the fact that people generally present positive information about themselves on social

..8.
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. media. They can also enhance the1r appearance by using filters, Wl]lCh create the impression that
there is a big dlfference between themselves and others.

In turn, researchers working at Facebook observed that the more people looked at content
where people were sharing positive aspects of their lives on the platform, the more likely they
were to compare themselves to others. :

- However, could the effect of this companson in a particularly stressful context like the
COVID 19 pandemic be different?

A study from researchers at Kore University in Enna, Italy, showed that before Iockdowns

high levels of online social comparison were associated with greater distress, loneliness and a less
- satisfying life. .(s)But this was no longer the case during lockdowns. -

One reason for this would be that by comparing themselves to others during the lockdown,
people felt they were sharing the same difficult experience. That reduced the negative impact of
social comparisons. So, comparing oneself to others online during difficult times can be a positive
force for improving relationships and sharing feelings of fear and uncertainty.

_There are distinctions to be made depending on which social media platform a person is
‘ ’usmg Researchers at the University of Lorraine, France, consider that social media platforms
should not be all *lumped together.

Trying to get social support on social media dunng the COVID-19 pandemic may -
reactivate negative emotions instead of releasing them, depending on which social media platform '
a pérson is using. ‘

'» Many things motivate us to compare ourselves socially. (9 ), social media eXposes
us to more of those motivations. Depending on the type of content that is being shared, whether it
is positive or negative, we tend to refer to it when we are selervaluating Sharing content that
makes us feel good about ourselves and garners praise from others is nice, but you have to consider
the effect of these posts on others. ‘

Yet overall, I believe that sharing your difficulties in words, plctures or v1deos can still
have positive effects and brmg psychological benefits.

(Sabnna Laplante, “How social media can crush your self-esteem,_”eThe Conversation. Jan 9,

2022. X D —BHE)
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*celibacy ME AT
*embellish EL<T3
*ump UV EEEDHITTS
*gamer praise HEZE2

40



Hl (1 y~(4 )LA%%%@@& ﬁ@ﬁaAbﬁ&uT®(7)~(m)
OHED 1 DR, EETEAREN,

(7) (1) doing better. C@better. (3) worseoff  (4) inferior -

(1) (1) doing better ‘(2)inferior (3) worse off ~ (4) better
() (1) worse off (2) better ‘(3) doing better  (4) inferior
' (I) () worseoff — (2) inferior 3 doing better (4) better

M2 Tﬁ%@mawxam_a&L«Tma@m A HIL TR 140
| 5 180 FRETHIALRZ W, , o

|3 (6 )LA%@W&%@%MT@(?) () OHhLD 1 DR, BET
| meém B o
(7) has more cﬁ'ectthan:
(1) hasnoeffecias

(*7) has almost the same effect as
(I.) does not necessanly have the same effect as

 ﬁ4 Tﬁ%mwijViﬁﬁéﬂmmﬁ@ $kabfﬁwwkm%bﬁém
%5‘Tﬁ%m@iﬁtiﬁ?é@&ﬁﬁ@;$Xﬁwaﬁﬁﬁkﬁ%bmémo

me ( 9 )kA%ﬁ@ﬁ%@%HT@(Y) (L) OHED1 DR, BT
%zﬁém L | -

(7) Even when we don’t useit -
{{) Whether we like ii or not
(v7) Provided that we don’t like it
(T) However hard we try

-10-

41



Pt

po

=

(o)

afn 5 EE (2023 ) HALKZE
AO AR (RATLEH) T

G411 A 5 H

ERESE R OB B =V
o 13 : 00~14 : 30
2 OB % B 7 Re
(90 7)
Z B & H

%%%%@Alﬁ&éif,_®FWE%%LT%ﬁﬁ%J%%wTﬁmHi
¥, ,
»@rmam%Ji7&—v@ni#°&~y@m%,mmxﬁ%@%mﬁg
R orBHITITH LHTLES, AFF RIS 2NTL EE N,
fﬁ%ﬁ%J®@k,W@ﬁMﬁ,F%%%%J%Mﬁbi?
BT, DTRGE (S —TRU VA BE) THEAL, Rty - A
R RER LTIV ER A, | ~ |
RIS PEREESEEM (LKIC-SZ 1280 10, BhFSREL

FALRREBEEL o2 LHETEHLOICRBALTIES W,
R, M THERME) OEESREERICEA LTS,

Bz %rb&é%Au%i AAZETEZ RS,
ﬁ%ﬁ%?f&i [R5 K %\El{ibiﬁ“@f BLigo TlTWiTERA,
(FAEEMF. , [AERK 138D mo'c<7iéb\

42



43

L OR— DI EE—



44

e COR— T B



i
ROXES L OREFS, UTOM I~ 4 CBEZREN,

[xc%]
HWVWBREZ R TWS & 7—7£%&@@ﬁmie%ﬁhﬁh%ﬁtm k_owaﬁoT
LES, [, %97b>\_0)t§i %utt/SaototA/tJ(‘:ﬁM;c‘: 5'(’%7%52%6 ERD B,

WLw

F%ﬂﬂ%ﬁfwTEWMLt_v o :
20—, HARETIREANS L E, BrPRALR ~%@DT\Dﬂ%Tﬁ&5’&QW
ERIED L b L AMOLFET RO KRORERBITHB 5V, %x (FEE) b
 KEQEEROKLETHREO - FRTEBEZVTHEOEND, THBEHOI KLY T %
DEFDOERFLHETINTHS I, | | !
HE GRET) A CHARKBoT [ChE3EE] LEVARLES S OREEEFO
ﬁLA CELBERD D, TOLEFCLTNDIDRT ﬁ%%a#%tﬁ kmogjmxﬁ%ﬂ
i%&&AL %Lf%é@T%é %é?é ﬁﬁ@ﬁ%kﬁﬁ%#@%%%kmm%@i
i%bt@f&é P2 T, %9%zﬁ EARREDEot, DE ). BERRIITHY
r&ﬂo QI /e e LTEBEShTWEDTh B, Ehib, [RIIZ U] LV HIBRRITE
’.wrm%nmﬁwéﬂév%—ﬁ@wemawot@ﬁaéaﬁ%%ewarﬂjakmewb
() ORE DETEM, HITAKM L LTO] SMTERT B, BHEL, LY g =X ba—
ADEI LD IC (”ﬁ%§%&w9®iﬁ RIS N HOROTHE, .

[ZEAR) &0 BE SR U R L Twéoﬁﬁ(ﬁﬁﬂﬂ)mfﬁk%%mbtﬁ%
KESBHATLE S CEERENT ($h, —K) LERTHERD S, 20 TR L) F
CELBATALL, TRBEEIBO. DRI, LI LD by s R s -l
@z*m%ﬁgﬁ@v@5'§m~o@ﬁm SRR BT LT TADAMER Y RU,

BB RS B A EOREERE LD TH B, |

kaﬁ%%%%%ahtéiéiwﬁéﬁﬁﬂF#ﬁi%f%éj&#FﬁE%T%éJk;
PO T EO RV ABEERIC Lo TSI Z LRED LIl L& L EDREA DR
AN '

b5 =0, FLERBVERD (—ZHE L0 508E 515 boRE- kR EOH Lk,
BAR. FRFROBRCEAL I b oT, Lo b LR TWEDTH B, ERE A %@AT

. (NI BB bLOIHMERD . b5 bOIEBERS, B b DILFHER
FIEEEEZPLL, HB O ih%@¢§uE%Wﬁﬁéo@zmxéﬁwT—%@ﬁJk
WO DIEEADTLE CMIEhS L 510, BARBEREED F 0 ERDRBENR b O T

.4.

45



&<\Wb%of\kﬁ%:rwéﬁ?kwb%@ﬁﬁétoﬁ%éb&<f%ww LA T
bw\"(z) E3 v b\‘étm‘fotw EVIGRBE oD ZE, R bIIREICE
CCisEEY, Tkﬁﬁﬂojrﬁﬁj&woi9@1®&w BERDLAND, TATROMME
BD S I LRTEEOTH A,
&n#Bmﬁiw%w%&%m@%bnto%®?<m%bnt_&éx BRGNS &S
B kb, |

| (ﬁjﬂ : WFH BT BBl (B [/hEZ T4 EMmEE 3 B M. 2011 F). [EFHox
waml., HFLO%, 2021 £, 74-76 HE L 9 Ek.)

46



(=]
- DR

20~ 291k (n=122) S 38V o

30 ~ 391 (n=188) B

40~ 49 (v=302) TR 5o ¢ oo MMMFTONE o7
50~ 593 (1=274) NN 1 1> oo EEECYOREN 0.4

60~ 6988 (n=298) 8 1

4 5.0 4.7 (EERTCCIRE 0.3

e ————

0 10 20 30 40 50 60 70, 8 90  100(%)

 mmEEASEE o BCA~58 M2~ 3B
BIC1DRE e FoACBY s DDSEL

avm ,
20~ 291 (n=122) 164 'Bo
| . 32
30~ 39k (n=188) 123 s4flfo
40 ~ 491 (n=302) 139 46 o7
‘ 26 36
50 ~ 5988 (n=274) oo M os
' ‘ - 2720
60 ~ 691 (1=298) T 94 50 o3
j . 05 15
708LLE (n=403) B N G
0o 20 0 0 80 100(%)

 mmEEAEBE . BCA~SE  MIC2~38
BIc 1EEE mt‘a’&fua’au S bn‘er&w

, B1:TREE —HcR3 TR OEE BRI R) 4
(H# - BRAEAEE TRFLCHATL2ERBE). TR 29 F 11 A XM,
httpéi//www.maff.go.jp/j/syOkuiku/wpaper/h29/h29_h/b00k/part1/chap1/bl_c1‘_1_02.htm1) |



mEE 0@  OE3@ mE4E & 8568 CEEEEEER

2852 - | 166%

41.3%

_ B2:—xMHbADEE]
(B ZHAEC) X T —FRHALACETIEBR L EBMAE . 2006 F 11 A,
‘ https://www.zojirushi.co.jp/topics/assets/pdf/2006/2006_1l.pdf) '

1 XEROTHRE (1) T, HER (REEILEV D OEBZLICERLENE O] & EE
LTWER, ZHIZEOES BT &b, 160 TRETRE LR S, |

M2 XEFOTHE 2) 12 [REREEZICVBETTEN] EWHIRREBHEN, 20K
BEO#HBEREIZED XS RBERICH DI, 120 FBETHHALLRZE Y,

M3 E1LE2E RENTO (#A) BIC —FEbA] CETWERETHD, o0
RARTHEE ENERBB LR S0, |

M 4 GRSRFERESRESN, RENOSI2=r—v 3 0ED FREEL TV BB

EBNWT, HADEREER LCEFRBICRISHR LD L ) RBFBHHIND 0. XEB LG
MORNEEZSEXLT, HBRIEOEZ % 400 FRETHALR S, ’

48



o=

o>

£F05FEAOAR (RATLEN) THTHHERR
SFf5HFE2H11H
(373 B)
BOE B X

2B OFE W

£ Rk W M

10 : 00~11 : 00

(60 43)

3 B B OE

BB HIET. COMBEMF. ERELZRALTIXLITEL,
ZORMEMFIZ3R—VThH D, TEETHKIIINCESMNT D, TFH
%%ﬁ18«~yr&é B, R—=UOBE. HIRIAREEROERT
RERNHSOT-HBEITITIRLHEADZ &,

R #E%#%%i(/%—7«//w%7)fﬂxb R—
Ny s BEEREEFERL TEWIT RV,
Kﬁﬁﬁ‘&f%éo%ﬁﬁ@&ﬁ?%%ﬁﬁkﬁsEhkaﬁ
BELRLSBESBES 2TV LHETELILSICREATSC
Eo

fREIT, LT ERBOBESALERICEATLIZ &,
EEEEBBBo TIEWTEL,

BTHIZ, COMEMTFETEXRKZFELRDZ &,

49



50



ik

SR D Tz E REANFZROBERAEFHAL CREE TR v 7 4 THEB%
ToTWw3eLET ZITNERAFELEDD 2 RED O [ KBEITIEDOEET,
B 1w nwiIanidhe, 5L L5, Buo g h BRICHWTA-
T%iﬁ%ofWkﬁnEyﬁ%85%mfwh®#ﬁ#6&WJ&ﬁ%éni
Lz HR7ZIEREBEICEDLIBRT P4 2% LETH, BYNIC 10 fTHUAT,
T FAAL ZZEBICRBREBIPTZLICHELEETEER IV, RiL,. 20
EO3BT R4 R LX) EEX-BRAEZEZEECHHALLZ I, B T L
NAREHHORIZ 1ITET B Z &,

51



o

?°:“"~".¢"

SF 5 IR (2023 ) BLAE

AO AR (BATRH) T

ERRBROME

4f44E11ABH

BT R BB K-
| x 2 5 o
’ 10 : 30~11: 30 | ~
B " % - 10 R—
& - o (60 43)

T 8 F A

RBRBAOSGRNHHET, 0 MERT), HERE £ TRVITEEA,
0 TREWT 12 10 R—Y BV ET, R—TUORHE, MRTRHOETZENS
RFFAEINERNTLIEEZ W,

Aot%éKM$me<ﬁémc
TR o, TREREK |

TAEAM ERMALET,

A, LTEHRE Cr— 7«>>»%T)T£lb RV R> - FEERE

ZHEALTRWIEE A,

rmkmﬁjmﬁﬁﬁeﬁsm<1mkoglﬁﬁ)Li uhTuﬁﬁm&ﬁL 

SRIBBEZESEFVELHHETESLII

RALTLKEE N,

B, BT RERAM OREINEBERICEAL TN,

BICHRRAHDHEDMI, HABTRHRALTIEE N,
EICFROBEEN H S5,

BATFEIWN,

aﬁﬁT&ﬁfﬁﬂmﬁJE@Wbiﬁmr ﬁ%%ormmﬁiﬁh

BN, BF, TNT Ry b, BELIFELT

fﬁ%ﬁ%JTX%mﬁJMﬁE%of<#ém

52

c6 -



53

———ZOA- VA —



54

———IDR—JEEE——



[1] ko%EXEHS, UFOMOCEXLAEO,

Three *sprawling housing estates on the edge of Toulouse are home to around 30,000
people, and they are considered to be amongst the poorest urban nelghbourhoods in southem
~ France. :
Buteach mommg, from Monday to Fnday, they are takmg part in@)an extraordmm social

experiment.

The two main schools on the estates had the worst educational achievement record in
Haute Garonne, the depart:ment or county that includes France's fourth biggest city, Toulouse.

About 95% of the residents of Bellefontaine, La Reynerle and Mirail come from immigrant
backgrounds, mamly from North and West Africa.

Four years ago, the local authorities decided to close those schools and bus the pupils to
schools in the prosperous city centre. ,

The man behind the pro;ect was [ t:c lcft-leaning president of the Haute
Garonne council. v

- “Social inclusion provides a better way for these kids to succeed atvsch'ool,” he says. “Ina
republic, it means integrating these ghettos with the rest of French society and ensuring that there
are citizens whose lives are not socially *predetermined.”

At 07:00, it's still dark on the estates, but a trickle of k1ds emerge from the shadows of the
tower blocks with rucksacks and wait at bus stops at various pick-up points.

In all, 17 buses gather the pupils between the . .ages of 11 and 15 and take them to 11
different schools in the city centre. ( I ).

Each bus has a social worker on board to handle any problems and coordinate with school
staff and parents. . ~ a _

On one bus, _enforces milifary—style discipline. The boys are ordered
to remove their *hoodies, turn off their phones and keep their seat belts on. :

She has been part of the bussing experience since it started: “Itfs’ great, (2) (__) _(_____)
() A )7 Y )andhave integrated well in their new schools and mad

friends outside of their estates. They are very fortunate.”

On the bus, [ 13, sces no difference between his friends at home and at his new
school. _ - | _
B 11, says her grades have improved in the past few months because homework is
done in class in the last hour of school in the centre of Toulouse and her classwork is monitored
more frequently by the teachers. ' ' ‘

( rn ) : ,

Before the bussing started, the drop-out rate after the Brevet, the French diploma for 15-
year-olds was close to 50%. It is now below 6% and grades of puplls from the estates have
1mproved by close to 15%. '
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“Bussing has become essential because it encourages integration,” says -
-, headmaster of the Michelet school in the city centre which has taken in around 70
children from the suburbs.

Many of the children from the poorer backgrounds do not have stable family structures to
encourage them to succeed, he says, but the bussing strategy helps everyone.

“Pupils from both communities learn about each other and different walks of life and help
each other. They work in teams and it's all very positive,” the headmaster says.

Education authorities say ( ).

- s parents - - and - originally from Morocco - live in a flat on one
estate where conversations in Arabic on the streets are more common than French.

- They have six children and proudly show me framed certificates of their children's grades:
“My son is studying better than ever and mixing with students from other cultures, and this will
improve his life opportunities,” says _ ’

For the head of the Haute Garonhe authority, consultation was key. As many as 130 parent-
teacher meetings were held before the bussing project was launched, and schools that accepted

bused-in children received financial incentives. "
| In all, the project has cost €54m (£46m).
( .\ ) Mr- explained, but from political opponents on the right.
The bussing experiment is now here to stay as the two failing schools on the estates are
. being replaced by two new schools built away from their traditional *catchment area to ensure
permanent social mixing in the classrooms.

Now several other cities and towns across France encouraged by the results here are
launching their own bussing initiatives. '

{(Chris Bockman, “French school bus experiment brings hope to Toulouse estates,” BBC News,
Nov 20, 2021-from BBC News at bbc.co.uk/news)

@)
*sprawling ERKFF/R
*predetermined AiH O CTWREIN TN D
*hoodiec (77— RfFEd) N—H—
*catchment area ‘& ES HiL,

M1 TFEBOIZEALTUTORWIIEZRI N,
(7) EDOXDBARMN
1) %@i')?‘atg_&i?\ﬁbih%cl:')L?‘;Df’%oﬁwﬂifﬁm\

56



2 Tﬁ%mm()WL,imbmoiv T R £ I B A
nBEE, (7 (A (Y )Lxééwﬁﬁéﬁzﬁém KL, AU
RRRERREER LB L,

@ )( 7?)( WA I(CZIC )
- Dit @ued O the @Dt ®hawve O kids @ got

M3 Z@( I )~( N ) RABERLEIRBOETHTH
 TFASEY, RETEARIW, EELUEDR M?mei$fiﬁbfﬁéo»
A G 2 IR L3 2 & |

) opposmon to the scheme did not come from parents
(1) the journey takes between 45 minutes and one hour ‘ o
() that is the most startling statistic to emerge from this four-year expenment mvolvmg' ‘
| 1,140 pupils from the estates _ ‘
() some parents have shown more mterest in theu' chlldren s progress since they sw1tched
school
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We all have a natural tendency to compare ourselves to others whether mtentlonally or
not, online or offline. ‘Such compansons help us evaluate our own achlevements skills,
personahty and our emotions. Tl:us in turn, influences how we see ourselves

But what impact do these comparisons have on our well-bemg" It depends on how much
comparing we do. t

Comparmg ourselves on social medla to people who are ( 1 ) than we are makes us
feel ( 2 ). Comparing ourselves to people who are ( 3 ) than us, however, makes us feel |
(4 ) or inadequate instead. The social media platform we choose also affects our morale, as
“do crisis situations like the COVID-19 pandemic. ‘ '

As a PhD student in psychology, [ am studymg 1ncels — men who perceive the rejection
of women as the cause of their involuntary *celibacy. I beheve that social comparison, which
~plays as much a role in these marginal groups as it does in the general populatlon, aﬂ'ects our
general well-bemg in the age of social media. ‘ ‘

The degree of social comparison that 1nd1v1duals carry out is thought to affect the degree
of motivation they have. Accordmg to a study by researchers at Rubr University in Bochum,

- Germany, (sithere is an appropriate level of percelved difference between the self and others that
maximizes the effects of social comparison. ' ‘ ‘

Specifically, if we see ourselves as vastly superior to others, we will not be motivated to
imptove because we already feel that we are in a good position. Yet, if we perceive ourselves as
'very inferior, we will not be motivated to improve since the goal seems too difficult to achieve.

" In other words, the researchers note, beyond or below the appropriate level of perceived

" difference between oneself and another, a person no longer makes any effort. By perceiving

oneself as mfenor the md1v1dual will experience negatlve emotions, guilt : and lowered pnde and
‘self-esteem. . '

Social compansons therefore have consequences both for our behawour and for our
psychological well-being. However, compa*m yourself to others at arestaurantdinner{ 6 )
comparing yourselfto others on Facebook. It i is easier to invent an exciting existence or *embelhsh :
’certam aspects of things on a social media platform than it is in real life. ,

The advent of social medla which allows us to share content where we always appear in
. our best light, has led many researchers to consider the possibility that this amplifies unrealistic
‘comparisons. , , | '

Research shows that the more time people spend onF acebook and Instagram the more |

they compare themselves socially. (7)ThlS social comparison is linked, among other things, to

lower self-esteem and higher social anxiety.
A study conducted by researchers at the National Umvers1ty of Smgapore explains these

l résults, by the fact that people generally present positive information about themselves on social

..8.
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. media. They can also enhance the1r appearance by using filters, Wl]lCh create the impression that
there is a big dlfference between themselves and others.

In turn, researchers working at Facebook observed that the more people looked at content
where people were sharing positive aspects of their lives on the platform, the more likely they
were to compare themselves to others. :

- However, could the effect of this companson in a particularly stressful context like the
COVID 19 pandemic be different?

A study from researchers at Kore University in Enna, Italy, showed that before Iockdowns

high levels of online social comparison were associated with greater distress, loneliness and a less
- satisfying life. .(s)But this was no longer the case during lockdowns. -

One reason for this would be that by comparing themselves to others during the lockdown,
people felt they were sharing the same difficult experience. That reduced the negative impact of
social comparisons. So, comparing oneself to others online during difficult times can be a positive
force for improving relationships and sharing feelings of fear and uncertainty.

_There are distinctions to be made depending on which social media platform a person is
‘ ’usmg Researchers at the University of Lorraine, France, consider that social media platforms
should not be all *lumped together.

Trying to get social support on social media dunng the COVID-19 pandemic may -
reactivate negative emotions instead of releasing them, depending on which social media platform '
a pérson is using. ‘

'» Many things motivate us to compare ourselves socially. (9 ), social media eXposes
us to more of those motivations. Depending on the type of content that is being shared, whether it
is positive or negative, we tend to refer to it when we are selervaluating Sharing content that
makes us feel good about ourselves and garners praise from others is nice, but you have to consider
the effect of these posts on others. ‘

Yet overall, I believe that sharing your difficulties in words, plctures or v1deos can still
have positive effects and brmg psychological benefits.

(Sabnna Laplante, “How social media can crush your self-esteem,_”eThe Conversation. Jan 9,

2022. X D —BHE)
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(7) (1) doing better. C@better. (3) worseoff  (4) inferior -

(1) (1) doing better ‘(2)inferior (3) worse off ~ (4) better
() (1) worse off (2) better ‘(3) doing better  (4) inferior
' (I) () worseoff — (2) inferior 3 doing better (4) better
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{{) Whether we like ii or not
(v7) Provided that we don’t like it
(T) However hard we try
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Daily life in Kobe provides a myriad of obvious and not-so-obvious examples of lively
volunteering and civic participation in the community. Every month the community newsletter for
the ward (jointly sponsored by the government’s city office and the volunteer neighborhood
associations and hand-delivered by a member of the neighborhood association) would arrive in my
mailbox. The newsletter detailed upcoming community events; provided important public
announcements; issued volunteer recruitment drives; and listed the names, districts, and contact
information for newly appointed volunteer welfare commissioners for the area.

Garbage is collected twice a week from each street corner by municipal sanitation trucks. If one
did not observe carefully, one would assume that these same trucks pick up the recycling materials
that must also be placed on the street corner. In fact, volunteers from the neighborhood associations,
not city employees, are responsible for making sure that the recycling is sorted properly. ®During
my frequent afternoon jogs in a park along a nearby stream, I would often encounter white-gloved

residents wearing their neighborhood association t-shirts or sashes walking with garbage bag and

tongs in hand, picking up litter along the path and stream bank as others walked and ran by, chatted,
played with their dogs. or practiced musical instruments.
In the course of researching this book, I spent eighteen months in Kobe, nine months during the

1999-2000 academic year concentrating on language proficiency and preliminary research, and nine
months during the 2001-2002 academic year conducting fieldwork. All told, I’ve spent
approximately three years studying, working, and traveling in Japan. I have lived in homestay
families, in dormitories, and on my own in cities from as far south as Hiroshima to as far north as
Tokyo. Throughout my many stays, both before I was researching the topic of voluntarism directly
and especially after I began concentrating my studies on civil society*, I was astounded with the
vibrant community life that bustled throughout Japan.

Anywhere in the country, I could walk by a community center and witness the civic involvement
of the neighborhood. Bulletin boards are covered with carefully organized notices of upcoming
events, meetings, and volunteer campaigns. In vibrant communities, I could stop by any time of day
and find volunteers chatting with elderly residents, playing games, or doing crafts with them in
organized day services. Although I did not witness the bento (lunch box) making directly, I could see
the results of the flurried activity that must have occurred early in the morning: bento boxes stacked
for delivery to housebound elderly, women rushing in and out of the buildings returning the empty
boxes for washing, and trash bags filled to the brim placed near entryways for pickup. Outside in the
neighborhood parks, groups of retirees gather in the early mornings for festive (and competitive!)
rounds of gate ball, and in the evenings couples and families meet together to play tennis, all of them
taking advantage of organized clubs.

Yet all of these activities are occurring in a country widely described by social scientists as a
- 4 -
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volunteering laggard*. ®Nearly every cross-national study of civic engagement and volunteering

that has included Japan describes its civil society as “underdeveloped” or “weak” when compared

with other advanced capitalist democracies. This view suggests that ““Civil society’, the part of the

body politic outside the active Government and power system — is virtually unknown in Japan.”

Universally, the weakness in Japan’s civil society is attributed to a dominant, omnipresent*
bureaucratic state. One scholar wrote as recently as 1999, “Japan has not yet fully developed into a
civil society that can comprehensively be considered an effective counterbalance to the state and its
bureaucracy-dominated system.” Often, Japan’s centralized state is explained as a result of its “late
development,” which has forced Japan’s government to focus on “catching up” with the advanced
industrialized countries in Western Europe and North America. Historians have also examined the
specific legal mechanisms through which the government has limited the growth of civil society and
co-opted organizations into supporting national agendas.

Yet, this anecdotal evidence suggests that Japan’s civil society is far more vibrant than scholars
have credited. The groups responsible for organizing these activities are involved in a number of
important aspects of civic life. Much of their time is spent purely socializing, which helps build trust
and networks among neighbors and may involve more doing with rather than doing for other people.
Other aspects of their activities are essentially the provision of services; while firefighters might
enjoy getting together for training, they are also providing protection for their communities. Finally,
some of their actions fall squarely into traditional definitions of civic participation, such as contacting
public officials, working with government to develop policies, and debating public issues.

Civil society is multifaceted, and within it, volunteer organizations play three vital roles: they are
the forum through which citizens meet one another to build trust and networks; they act as a low-cost
service provider, supplying necessary social services to meet the needs of community residents; and
they act as a pipeline between society and the state, relaying citizen concerns to public officials and
public policies to citizens. Although the research presented in this book touches on all three
contributions of volunteer organizations, the emphasis is on their role as mediators between citizens
and government officials.

Although the literature would suggest otherwise, Japan has extensive volunteer participation
when viewed from a cross-national comparative perspective. Japan currently has nearly 1 million
volunteer firefighters and 11 million parent-teacher association (PTA) members; measured on a per
capita basis, this is more than twice as many volunteer firefighters and more than four times as many
PTA members as in the United States, a country regularly ranked among the leaders in volunteer
participation. So, although Japan developed late and has a strong, centralized state, it also has a
vibrant civil society. Comparatively speaking, its volunteer participation is equivalent to, or even
exceeds, that found in other advanced capitalist countries. What accounts for the discrepancy between
Japan’s high level of actual volunteer participation and the low levels of civic engagement expected
and reported by academics?

(Reprinted from “Politics and Volunteering in Japan A Global Perspective” by Cambridge University Press.
Copyright © 2007 Cambridge University Press. Reproduced with permission of the Licensor through PLSclear.)
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()
* civil society : TIR4ES
* laggard : someone or something that is very slow or late

* omnipresent : widely or constantly encountered
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Read the following text and complete the task that follows.

The debate on lowering the age of enfranchisement has become a hot topic during the last couple
of decades. Countries like Argentina, Austria, Brazil or Scotland, for example, have lowered their
voting age to 16. Many others, such as Estonia, Malta or some German Landen, have lowered it for
local elections. Arguing for the need to enfranchise 16- and 17-years old seems like a very reasonable
claim. Recent research on adolescent brain development has shown that a 16-year-old has the same
abilities for cold cognition as any adult. Thus, adolescents are equally equipped to make an informed
choice when voting. Why, then, would it be justified to limit their rights as political citizens just
because of their age?

I think few would disagree with the arguments in favour of a 16-year-old’s right to vote. But what
if we go a bit further, and were to abolish age-thresholds for enfranchisement altogether? Is it such
an absurd idea to claim that a 6-year-old should be allowed to vote, as David Runciman argues? What
reasons do we have to justify her exclusion? And, what are the reasons for claiming that she should

have this right ensured?

Arguments Against Child Enfranchisement
Four arguments are generally given against child enfranchisement:

- Lack of Capacity: Voting and being a part of the democratic process requires the acquisition of
certain reasoning and deliberating abilities beyond a child’s reach. Children (especially before
adolescence) do not have the cognitive capacities needed to vote. They don’t know what they
want, and they cannot understand what is in their best interests. Thus, they should not be allowed
to make choices of which they do not understand the consequences.

- Lack of Experience: Even if children have cognitive capacities, this is not sufficient to make an
informed choice when voting. Many children and teens may have the capacities needed to vote
but they have not acquired the life experience, the social and political contact needed to make
informed decisions. Children have not had enough contact with the problems of their society (and
potential solutions to them) to make an informed choice regarding who should govern it and how.
Its absence justifies their exclusion.

- Easily Manipulated: Children are highly impressionable. Their respect for authority figures (their
parents, teachers or the media, for example) affect greatly how they act and what they think. This,
it is argued, questions their ability to make autonomous choices when voting, even if they do have
the capacity to do so. Allowing them to vote would not empower them as democratic citizens, but
would actually give more power to other adults by using the child’s vote to their advantage.

- Harmto Democracy: Enfranchising children would harm the democratic process and its outcomes
in various ways. First, it would trivialise political campaigns by forcing candidates to appeal to
the child vote through banal promises, shifting the political debate to attract children’s interests
and whims. Second, the fact that children below 14-years-old are on average 25% of a country’s
population would lead to them having too much weight on electoral results, threatening the
protection of the interests of the rest of the population.

-8.
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Applying an Equal Standard

There are many flaws and issues with the arguments above. However, one stands out as
particularly problematic: the absence of an equal standard to judge children and adults’ rights. The
four arguments presented above against child enfranchisement are not exclusive to children and
would work against the right to vote for an ample part of the adult population as well. Many adults
would most surely prove to not have the capacities required to vote (if the same conditions were to
be imposed on them as on children), they can be as misinformed of (or turn a blind eye to) their
candidates proposals and behaviour, they are as influenced and manipulated by the (social) media,
by singers and movie stars in their political choices, and their uninformed interests can trivialise the
democratic process with absurd proposals as well (think of Donald Trump’s Space Force or Build the
Wall campaigns).

Why don’t we assess an adult’s right to vote with the same strict standards that we impose on
children? I’m sure that if we applied the same ruler to both groups, many of us, adults, would lose
our entitlement, while many of our children would have to be enfranchised. If this is indeed the case,
disenfranchisement of children as a group is unjust; it would be (and, I argue, is) a discriminatory
practice based on age-based biases and stereotypes that does not respect children as equal members
in our society.

If the four arguments above are indeed valid for restricting an individual’s right to vote, then they
should be, at least, applied and assessed equally to every citizen’s entitlement. The twentieth century
showed that we could defeat many discriminatory biases in voting rights based on gender or race; the
twenty-first century may be the one in which we overcome those of age.

(Reprinted from "Why Should Children Have the Right to Vote?"by NICOLAS BRANDO,
Justice Everywhere, © 2019

Task: The following is a discussion between two students based on the text above. Fill in the blank
sections with statements that would be consistent with the dialogue. Your answer must be written in
English within the specified number of words for each section.

Student A: What did you think about the text? Was the discussion on the flaws with arguments against
child enfranchisement persuasive to you?

Student B: I thought the author made good arguments, but I have some rebuttals of my own in
addition to the issue of applying an equal standard.

Student A: Oh, really? What are your arguments for giving voting rights to children?

Student B: [(a) (maximum 100 words)

Student A: Those are good points. Something else that caught my attention was that some countries
lowered the voting age for local elections. I think there are more reasons to have a low
voting age for local elections compared to national elections.

Student B: What do you mean?

70



Student A: | (b) (maximum 50 words)

Student B: That’s a good point. I agree that those differences should be considered when discussing
voting rights for local elections.

.10.
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Various mechanisms underlie the tropical cyclones (TC)-induced rainfall changes caused by

climate change. ) On the basis of the Clausius-Clapeyron (CC) relation, it is known that the atmosphere can

hold more water vapor in warmer climates, which increases rainfall intensity. The rainfall rate associated

with TCs is projected to increase under climate warming. Although modelling studies suggest that climate
warming will reduce the total number of TCs in the Western North Pacific (WNP) basin in the future, the

ratio of intense TCs to the total number of TCs may increase. F urthermore, projected changes in TC tracks,
such as the poleward shift of the TC track density, will affect human exposure to TC rainfall. '

In the WNP region, observational studies have shown an increase in TC-related rainfall intensity
and intense TC rainfall frequency in the central coast of Vietnam, southeast China, around Taiwan and South
Korea in recent decades. An increasing trend of the average TC rainfall rate over the WNP has also been
observed. In contrast, the accumulated total rainfall along the TC track in the region has decreased during
19882007 and a decreasing trend of total TC rainfall amount was reported as well in the coasfal region of
Vietnam. _ ' | |

However, v) despite the observational.evidence of the changes in TC-related rainfall, it has not yet

been determined whether anthropogenic forcing has contributed to the observed changes in TC heavy rainfall.

TC activity and TC-related rainfall are substantially affected by various climate modes such as El

Nifio/Southern Oscillation, Pacific Decadal Oscillation and Interdecadal Pacific Oscillation, which hinder
the detection of anthropogenic impacts from natural variability. Limitations in the lengths of observational

records also make it difficult to identify long-term anthropogenic impacts.

~ Used with permission of Springer Nature BV, from ”Observed influence of anthropogenic climate change on
. tropical cyclone heavy rainfall” by Nobuyuki Utsumi & Hyungjun Kim, Copyright © 2022, Nobuyuki Utsumi &

Hyungjun Kim, under exclusive licence to Springer Nature Limited ; permission conveyed through Copyrlght
Clearance Center, Inc. —

(f‘%) anthropogenic: AZ&IRD tropical cyclone (TC): EHH{EKSUE
Clausius—Clapeyron (CC) relation: PSUYIYR—IRAT VD 5[5
El Nifio/Southern Oscillation: T\ =—=3 -+ F/7HRE
Pacific Decadal Oscillation: A¥#+FHRE)
Interdecadal Pacific Oscillation: A THFETFHREN

Bl UToAM (1), (2) &z X,
(1) T ayZ R X,

(2) TH#RER b)DHEH & LT, é%cia@;ok f«vcuaayy AXOREICESE, HEAET
Ex X

108




] 2

RFERED TEEFHICES o T30, MABSREL ST\, M1 13550
ﬁ&%ﬁ%ﬁﬁmﬁﬁ%EiF%Etﬁbn;%%%k%ﬂ%a&btﬁ®ﬁﬁkgﬁ®
BAREERCTRL 225 7 Ch 5, Ko At BB OKRRDKE & EEOBF (RERX)
BARLT S, R, REAIT S SEBITRAE, §I71C 5 1SRRI SRR 1o A -
TREZEF T 0L T3, K1 N2 RAE L BAKESEOBIER KiEs & 007
?7tf%n%nﬁbt%@?560HT®$ﬁ(1%(Z)Kgiio

(1)

(2)

x1

[BR | RIARSE | S8 | snkRsE
(°C) (@m?) (°C) (g/m?)
0 48 | 17 145
1 52 18 15.4
2 5.6 19 | 163
3 6.0 20 17.3
4 64 21 183
i 6.8 22 19.4
6 7.3 23 20.6
T 7 7.7 24 218
- 50 8 8.3 25 23.0
f %40M 9 88 | 26 244
- 10 | 94 27 258
ﬂ% 80, 11 10.0 28 27.2
- Bl 12 107 29 28.8
- é 13 1.7 30 30.4
A P 14 12.1 31 32.0
0096 "2 30 40 | 15 12.8 32 33.8
. N g 16 13.6 33 35.6

X 2

ﬁtA@:a%@ﬁﬁﬁmm\ﬁﬁﬁan%#o#aiéo_®*ﬁﬁ@ﬁﬁmFBu
il m %, &ﬁ%ﬂﬁ$%umm£tblwkbfﬁﬁﬁl &£\nm&%mm%ﬁ;@
BRIz, K1 0BMEZHV3Z &, ‘

N (1) LERDZESR ﬁkkﬁ%ﬁﬁﬁﬁﬁ§C®mﬁkmFﬁ ZENEFNAC, {fm

Do MERUT IMETEZ &, &b, ﬁﬁiumméﬁbaﬁw\li%#%mm
,EB#&EE%%EECmt%f%%@ﬁﬁ%%ﬁﬁuwmnétbamma?ao

109




SH15 (2023 )
RAKRFEZRUHREF R
AO A 11 88 AEE

miRE 11
BBABEM 11:00-11:40

X OE OB &

o BT SRE, SRR, B LSNIBA 2,

BEBFOT OB LY, BRI > TAZADFIIANDZE,
AENHEETHERFEM72ZL,

. REBRBISATE. CORIEM T & TOME EICIERE B BLORAREATECL,
RO, FIRIREERRE OBFRH B IIRREEE IR LA,
PRI~ CHRE FIRICREA T8, |

RS P A LR DI LIT TSR A, BEDHA THE TOME ARPRIHLTTEN,
RIBEIC W CERIN S BB, BEETICEFLLC, RRERHICHMSRBIL,
ZORIEEMFIEERLE T, - |

B W N =

® N o o

ZRES

R

110



HBRA S OB BT 3 ROXELHA. UTOM: (1 ~f15) K&z X,

HiEKi, KEBAUEART 3| (7)) [0MERE - 6EERVET LT, 46 BERMICTERI L
LEZLRTVE, TOMBRBRTELONHE, HERARICHEY IV, PIV L, AYY
ahro] (4)  |oEBICHE - TRET HBIC K 5T, HEIRNEBRERICREN TS, IR
AFICE VT JBAEPBRMLY 2 vPERINER, V7V REDTRIFEI LY b~ < icH
DAETNSL TV, 207D, TNLDOTEII< /v nRH - Blbs 3 2 L cERE e (V)
B ETND, HRKHOML, HRPOFHLEHENTED . 2 OERD LEET 25
L HIRAECRET 3BT v R & ) HIRINEE O BEL S RE ST b TV B,

1

fH 2
3

4

f15

ERED (7)) ~ (9) oA 3@ REA 2 U T OERD LEE, ThTNER X,
[ BERAE. 44y, BB, % HE. 5%, OHERGE. MRE. TRE ]

TR A)ICoWT, ERBERL TTE v <Ii% L OBA. HERNE 2 hE~AIF <
FR3 2, v/~ LR AEBEYER L~ S OYENEE IRV THEY X,

%WWﬁ@?V%»¢fu\ﬁﬁmiD%ﬁ%%%umﬁénimégvyr»¢@ﬁﬁ
DIGET ZHHICOVT, Ha0E R R 2ITUNTHAL X, ' ~

| R MR T A 5 B Z B BE 13X 102 ] 53, —FC. MBI CRET 55
m\%ﬁé%fi@lxm4M@ﬁééoﬁ%@éﬁ§ﬁ6xmﬁmt6ﬁ\ﬂ%ﬂﬁ@
BRIk Y S BT 52, BhESbe T 3FUNTHHEE X,

CHEERE D /b X AR PEREE L. B OEEET 5 L MR B A B, Kk
B, EEEADETAFUACHEE L, 7L, FEREET 3 WEC TR S

hORMORER. MIHRE Y. RFOKE SPIORMFERT~TRL LT 5o

111




S5 ﬂEFF (2023 EFF
itx;ﬂ+%mﬁﬂ;%
A0 AR T1 #3 AR -

e 111
BLERBSRT 13:40-14:20

F BE ¥ W

MO EICIHSRE, SR, BHLONIEA 2L,

PHERECE O MBI LI, BRI THRADHITARBZL,
ARNBHHECRIEMF 2 B2

REREIA% . ZOMEMR 7L TORERBICIZRESBIVRAZRATEIL,
R—S OB, FIRIAREFRE OEAHE B ITRRETHICHLELZL,

BRI T R THE ARICEEATHIE,
ﬁ%ﬁﬁ%ﬁ%%é_:ﬂ%&ﬁhoEﬁ@%AT%éfwﬁxm%%%mLTTéw
FEIC SV CEMRHAFL, REETICETRL T, RBEEF ICALEIL,
CORERFEERLET, '

L e

® N oo

MRS

112



HIRKREREICBT 2 U ToMy (1. M2) K&z &,

M1 RO HROEWER (S44—L) ERLELDTHS, CORMERT, UTFo
AR (1), (2) kBEx X, '

MR sakrmsk
LAt

By RFe

| WOEE - dpbEs

ANE2)

()

(r9)

TR IR
b 4

B =

1
| UNERB - B EE— R b DRI B B AR O RO EIRER (3 A — L) DAL

(1) BIHOMH (7). (1), (V) KUTEE 34MBRE. UTOBROFDLZATH
B, 227 L. AL DR ZERATIERED R, :
[ B, RRLIEM, HE (IR KRR ]

(2) BHEFMHS L UWE - FHEOAH SR 10 & 51k 3BHICOWT, 7 FHUATHI
Lo ‘ ’

113




M2 R<—YOR2 i, FHERRETO 2540 1UE (BT, —H%E) ©bh). SHR
A smERTE PN Tw 5, CORERT, MTOAE (1) ~ (3) iz &,

(1) EFoHAALHEABOMOTMIIOEE LTRGBS S 0%, UTOBREOH»b—
DBV, 7k, Z OB R IBALEBICO LTS HIE X,

[ 50m. 100 m. 200m. 500m | .

(2) @*@ﬂﬁC#g%ﬁDﬁﬁmu;ﬁmmworwwamﬁmﬂ%ﬁﬁﬁurmao%ﬁ
CLHMRADOEEELEZ X, '

(3) EIHOHECH S HEDIBEICR b N2 HBEBETH S, < OBEDOREL 5 FFLUNT
S L, |

114




N4
et N
i4?

; ? !

t H .

! et B
TR “ R
Ve ' A
‘ ! ' e i ) H

A DR TN s TR
. Beee TN el .3 | Lo B
SO N .m‘ /i - oy 1 O T o
T .mm ! -~ Ltu N” *n :u : . ;.
H
A

2

d
t
i
v
i
.
L

o
*
ARy S S

"
S8, oY, 5 o
H

0:.\. AN

115




50 b AERE

- BRAERF B
AO AR TTHE

AT AR

. FRERERNE 9:15 ~ 10:45 T,

B2 MY =T (L, BE2),

CREERRIIRB Y ET, 3ML b, ZTRES, REERALTIEEN,
. fRERROBTEDHBENCEEZRALTIZE Y,

. BRI DR DR T AN,

whn W N =

116



REEE1  David Julius f8+ & Ardem Patapoutian Eix, %h%ﬂ BERERLIUCMEL
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NEBRIZI D BRINZZECETIROXE (—HKE) #Hs, UTORWICEZ
J:o . : ‘

In the latter part of the 1990’s, David Julius ét the University of California, San Francisco, USA,
saw the possibility for major advances by analyzing how the chémical compound capsaicin causes
the burning sensation we feel when we come into contact with chili peppers. Capsaicin was already
known to activate nerve cells causing pain sensations, but how this chemical actually exerted this
function was an unsolved riddle. Julius and his co-workers created a library 6f millions of DNA
fragments corresponding to genes that are expressed in the sensory neurons which can react to pain,
heat, and touch. Julius and colleagues hypothesized that the library would include a DNA fragment
encoding the protein capable of reacting to capsaicin. They expressed individual genes from this
collection in cultured cells that normally do.not react to capsaicin. Afterva laborious search, a single

gene was identified that was able to make cells capsaicin sensitive. The gene for capsaicin sensing

had been found! Further experiments revealed that the identified gene encoded a novel ion channel
protein and this newly discovered capsaicin receptor was later named TRPV1. When Julius
investigated the protein’s ability to respond to heat, he realized that he had discovered a heat-

sénsing receptor that is activated at temperatures perceived as painful.

The discovery of TRPV1 was a maij or breakthrough 1eadii1g the wayv to the unravélling of additional
temperature-sensing receptors. Independently of one another, both David Julius and Ardem
Patapoutian used the chemical substance menthol to identify TRPMS, a receptor that was shown to
be activated by cold. Additional ion chanriels related to TRPV1 and TRPMS were identified and

found to be activated by a range of different temperatures. ) Many laboratories pursued research

programs to investigate the roles of these channels in thermal sensation by using genetically

manipulated mice that lacked these newly discovered genes. David Julius® discovery of TRPV1
was the breakthiough that allowed us to understand how differences in temperature can induce

electrical signals in the nervous system.

:While the mechanisms for ‘temperature ‘sensation were unfolding, it remained unclear how
mechanical stimuli could be converted into our senses of touch and pressure. Researchers had
previously found mechanical sensors in bacteria, ‘but the mechanisms underlying touch in
vertebrates remained unknown. Ardem Pat‘apoutian2 working at Scripps Research in La Jolla,

California, USA, wished to identify the elusive receptors that are activated by mechanical st_imuli. ‘
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Patapoutian and his collaborators first identified a cell line that gave offa rheasurable electric signal
“when individual cells were poked with a micropipette. It was assumed that the receptor activated
by mechanical force is an ion channel and in a next step 72 candidate genes encoding possible -
receptors were identified. Thése genes were inactivated one by one to discover the gene responsible
for mechanosensitivity in the studied cells. After an arduous search, Patapoutian and his co-workers _
succeeded in identifying a single gene whose silencing rendered the cells insensitive to poking with -

the micropipette. (A new and entirely unknown mechanosensitive ion channel had been discovered

and was given the name Piezol, after the Greek word for pressure (i; piesi). Through its similarity

to Piezo1, a second gene was discovered and named Piezo2. Sensory neurons were found to express
high levels of Piezo2 and further studies firmly established that Piezol and Piezo2 are ion channels

that are directly activated by the exertion of pressure on cell membranes.

The breakthrough by Patapoutian led to a series of papers from his and ofher groups, dembnstrating
that the Piezo2 ion channel is essential for the sense of touch. Moreover, Piezo2 was shown to play
a key rolé in the critically important sensing of body position and motion, known as proprioception.
In fuﬁher work, Piezol and Piezo2 channels have been shown to regulate additional important
physiological processes including blood pressure, respiration and urinary bladder control. .

(© Ttie Nobel Assembly at Karoiinska Institutet ) | /

¥ : chemical compound: fEA#). capsaicin: 7Y A | exert: HAET D, riddle: 3.
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Mapping Ecosystem Services] 12DV CHOEFHTH 5,
The taste of fresh strawberries. The sounds ‘of the surf and kids playmg on a packed
shoreline. Warm sun on your back as you kayak across the bay These visceral summer

.experiences, just ahead for many of us, are what Natural Capztal ts all about: How does
natu'ral capital—or ecosystems and the many. Species. and processes that are part of

o them-‘—generate benefits for people? Axthitaﬂy, how will management, climate change,

| and other perturbations influence the provision of these benefits in the future? Through

careful analysis and illusttative'case studies, Natural Cdpital demonstrates how explicit

~ consideration of these benefits, along vﬁth how and where they are produced, will enable

us to. more’ proactively and effectively sustain the world's ecosystems and the human

communities that rely on them. - ‘ ‘

The science and application of ecosystem services (that is, the benefits provided

.by “functioning ecosysterns) have advanced tremendously since Gretchen Daily and |

colleagues presented a preliminary assessment of their value. @Natural Capital captures
the substantial progress of the past 15 years from theory to user-driven scholarship in an

ecologist or_economist, the dedicated congressional staffer, and the conservation
~ practitioner alike, )
The book begins with a primer on the science of ecosystem services, which

highlights why and how ecosystem services are being applied in diverse ‘contexts,

visceral : LR Z SN

PLTF D3I 2011 T tHAR ?-EFI’LT\_ Peter Karciva %0)%% ['Natural Capital: Theory and Practice of
039%3‘5%’:&/\/'("11{!3'3 ﬁz_iﬁéb\ :

process : {EF

perturbations : JEEL

proactively : FHAEAY I

seasoned : experiericed
staffer : %?Eﬁ?ﬂ%"

including China, Colombia, and the Umted States. The initial chapters also provide | -

readers with a sense of three fundamental elements of ecosystem, service assessment;

" . quantifying the supply of services generated by ecosystems, estimating their value, and
/ﬁnailly, assessmg how they may change in response to management and other landscape-
level changes

Ecosystem service. science, which is largely drawn from ecology and

, economlcs, enables us to link ecosystem state and processes (such as rates:of primary .

productivity and fdecomposiﬁon) with the generation of services that people value (such |

as the protection from coastal storms provided by salt marshes and other coastal habxtats)

~ This dlshncuon between processes and services hlghhghts the importance of “mapping”
 services explicitly: If no one is living along a particular stretch of coast, then the marsh
there does not provide a coastal protection value (although it may well offer -other

' beneﬁts such as carbon sequestrauon recreanon areas, and fisheries nursery habitats).
The largest section of the book (occupymg more than half its length) presents a
complementary set of “multi-ticred models for ecosystem servlces meludtng, for
example, f'resllwater provision, forest products, and nature tourism. Although the editors

state up front that these ehapters are meant to stand alone, given the 106 contributors, the

decomposition : BEHE
marsh : Y@
explicitly : BIEIZ

carbon sequestration :

B S ]



volume is remarkably coherent, both in terms of the overall development of themes as
well as terminology. ' |
' Importantly, @the volume is not intended only for conservation scientists and
practitioners. As several contributors note,‘eveﬂ though only one of the United Nations
Millennium Development Goals explicitly mentions the environment, fulfilling all eight
of these international goals aimed at cutting global poverty will require healthy
ecosystems. V v L
‘The book's final chapters focus on how ecosystem services have been or could
be incorporated into policy and management decisions. One chapter discusses evaluations
of alternative future scenarios for land use in Oregon's Willamette Basin and in a
~ watershed on the Hawaiian island of Oahu. Other case studies in this section include links
between poverty and the environment in Kenya and the Amazon basin, the valuation of
mangrove ecosystems in Thailand, and benefits provided by nearshore marine ecosystems
in the Caribb;aan and Puget Sound, Washington. These chapters are perhaps the most
interesting, as they illustrate the many ’challenges we will need to address if the ecosystem
services approach is to be widely adopted.
(3®For example, incorporating adaptive behavior by resource users, governments,

and other actors into ecosystem service assessments requires information and technical

capacity that is at present often impossible to achieve. Yet capturing these dynamics,

along with other feedbacks between social and ecologica'ly systéms, is vital. Other
challengeé include determining appropriate policy ‘mechanisms (e.g., cap and trade,
payment séhemes, or faxes), tailoring them to local institutional contexts, and simply
getting this idea that humans depend on ecosystems in fundamental, diverse ways on the

agendas of more government and civil society institutions.

Although Natural Capital does an excellent job of documenting technical

advances in the field, action-oriented readers may wish that the interspersed short essays,
often focused on model applications and other real-world perspectives, received more
space. Hopefully a future book will pick up where this one leaves off, For the time being,
those interested in incorporating ecosystem service approaches in their decision-making

can find some helpful tools online.

To date, ecosystem service projects have occurred primarily in terrestrial

environments, and most have been led by governments or large environmental

organizations. We likely will see a greater diversity of ecosystems and institutions

imvolved m @the next wave of ecosystem service assessment and management. For
" example, ecosystem serVi;:es are a centerpiece of the new U S. National Ocean Policy,
and some companies are. embracing ecosystem services as a means to assess potential
 business strategies. By providing a roadmap for how to move from well-grounded theory
to real-world pr_acﬁce, Natural Capital offers an excellent resource for these and many
other emerging ‘ecbsystem service ‘projects. Yet in order for these eﬁ'orts——and this

-5-

166

volume : &
coherent : WE—B L7~

the United Nations
Millennium Development
Goals : E# I L3 7 45
REE G Oo0MHEEEL
b7R2%)

Willamette Basin : 7' ¢ 7

Ay MUTRE (v =M

BRRXOMFEETAOD
TO%DBEL . B - ¥
A FEMEO R LK)

Puget Sound : ¥'=—3 =

| v B (TFor bodics

BHTER - WO L)

cap and trade : {REZHRE Y

ABEH RS O

interspersed : BV XD 5
e

terrestrial : [ o

U.S. National Ocean

Policy: National Ocean '

Policy provided a

" comprehensive plan to

protect and improve the

ecological health and



. . . : . ‘ . N . I ' . b,
volume—to fulfill (S)their promise, scholars and practitioners will need to continue to | economic value of the

work together to assess how ecosystem services are lfkely to change in an uncertain | ocean, coastal areas, and the
future, particularly in the face of humanity's adaptation to our changing environment, | Great Lakes

(Used with permission of American Association for the Advancement of
‘Science, from A Roadmap to Nature's Beénefits" by HEATHER M. LESLIE,
Vol 332, Issue 6035 i

pp..1264-1265 DOI: 10. 1126/SC|ence 1207662, Copyright © 2011;

permission conveyed through Copyright Clearance Center, Inc.
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UTF OB AT A CERICE X2 &, |
“I have to ask you a question before we get started,” a long-time patient asked when I
reached her via telephone at homé: “(DAre you wearing your white coat?”
We both burst out laughing at the absurdity of the image: a physician sitting at
his desk, talking to a patient who cannot see him, and yet still wearing a white coat. “No,
* Tam not.” Ireplied, suddenly self-conscious and glad I had taken it off just minutes earlier.
“But I can put it back on,” I offered. “No need,” she said. “But that’s how I imagine you‘
to be.” |
, During more than 20 years of practicing medicine, I have worked on 2 different
-continents and in a w}ariety of medical systems and séttings. But one thing has always
remained constant: the practice of medicine as an in-person endeavor..
(@The potential benefits of telemedicine are many and easy to appreciate
during normal times; in the times of the pandemic -theyi are priceless. Telemedicine allows

. for quick contact and maintains continuity of care, especially for patients who have an

established relationship wi_'th the clinician or practice. This option can be particularly .

_helpful for patients who live in remote areas or cannot easily travel, including frail 6lder
adults. Patients can be quickly assessed and supported without the risk of being exposed
to the virus. The video encounters alsb offer a direct glimpse into the lives of p_éﬁents, an
updated version of the traditional home visit, whén patients can be now seen in their home
environment—their bedrooms, living rooms, and kitchens. Alone, with their peté, or

_ surrounded by chilﬂren, other family members, and caregiyers. Someﬁmes, all of them at
once. ' o
But as our experiénce grewvin the first weeks of the pandemic,' it became clear
that telemedicine is not for everyone.

' “Even if I have to wrap myself in a garbage bag and talk to ybu through a glass
window, [ don’t care, I am coming in,” one patient said. “I hate the video visits,” he further
announced in a gravelly voice. Another older gentleman whom I have known for yearé
told me as we werle planning the next visit: “Well, you know, I iﬂce my vitals to be taken.”
He had never asked about his blood pressure, heart raté, or temperature before.

But I knew what he was talking about. I missed (3the ritual too. An imposed

order commands the i_ﬁ-person visit, and (3)it travels beyond the verbal; body langg' age,

rush of emotions. physical proximity, and touch. If it goes well, there can be a Sense of |

peace for the patient that they are cared for, and satisfaction as meaning emerges for the
clini‘cian.

‘ Compared with the face-to-face ‘interactions, the virtiial interactions seem
barren, devoid of the richness the personal contact brings. In a specialty like mine, where
a lot depends on emotional connection with the patient and their caregivers, the virtual
visits demanded more of .me and vet felt a lot less fulfilling. And they all seemed to be
plagued by annoying technical issues: a weak Wi-Fi signal, dropped connections, wrong
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phone numbers in the chart, melﬁu;ctioiling headphohes, ot a broken phone camera. And | -
omnipresent : {RFET S

what to do about the omnipreésent background noise of a lawn moWer‘? As I spent more
time doing telemedicine visits, I noticed their cumulative effect wore on me.

' Spme of my colleagues felt frustrated too. Oncology' visits are busy,

_information-rich encounters. A lot needs to be discussed, explained, comprehended, and

planned, none of which is a straightfofwafd task under the best of ‘the cireums,tances.
Accustomed to the sterile eﬁvironment of a clinic room that offers few distractions,
patients on video calls s‘ometimes‘ struggled with finding focus. “My patient was on his
~walk outside during the visit”"—a colleague of mine complained. “I get it,” he added, ‘?it’s
spring and we are on lockdown, but we couldn’t get anything done.” ' :

In the middle of the first week of doing telemedicine, I was ix'i my office at the

hospital and received a phone call from the clmic’slreceptionist. “Mr M is here and ready

to be seeﬁ,,” she cheerfully announced. Mr M, as all new patients ‘(referred 10 our outpatient
' palliative care clinic, was scheduled to be seerr in person. I felt excited, like a medical.

student who was promised his first actual patient to interview. I ran downstairs to see him.

Mr M, a 62-year-old man, looked youthful, thin, but energetic. He was recently
diagﬁosed-with an advanced lung cancer involving a substantial portion of the left lung
and growing iﬁto the surrounding pleuial spéce.'I_asked him how he was coping. He said

he lived alone. His wife died a few years ago. “Two weeks after our son was killed,” he
“added. “She died of pneumonia,” he told me. “I guess she was exposed to many people
at the funeral.” | e

1 paused for a long moment, silent,, needing time and space to process things,

and to hold the enormity of what he said somewhere between us. After losing 2 dearest

family members in the space of weeks, he was now facing life-threatening cancer amidst »

a pandemic. “Sometimes things get heavy,” he said, as if hearing my thoughts.

After I examined him, I sat down close to him. Both of us wearing face masks

oour eyes met. I reviewed the plan and proposed that we see each other in 2 weeks; and he

gladly agreed I got up to leave, and in an-old hablt I extended my hand to shake hlS He
saw my mistake and bent his elbow, slretclung it toward me. We bumped in an awkward

angular move and laughed under our masks. On my way back to my office, I took the

long way around the clinic bmldmg, climbing stalrs in the usually empty part of our |

hospital.

Times are chaotic now. For all of us. Qur health care systems struggle to provide |

the best carepossible. Telemedicine has 'proveﬁ to be incredibly useful, and it is here to
- stay. Over time, supporting technology and systems will make virtual visits more
efficient, better coordinated, and hopefully, more patient-fﬁendly. :

But tﬁere is no doubt that the virtual visit is a fundamental alteration to the

patient-physician encounter Recent weeks have broughl a massive and hurried adaptation |

that risks changing the ancient and sacrosanct practlce of medicine. And as news,
g
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discoveries, ideas, and policies spin around in a flurry, now more than ever we must flurry : 228
anchor ourselves in and cherish the wisdom of personal interactions. The place where it

all starts.

(Marcin Chwistek, JA MA. 2020 Jul 14; 3 24(2):2149-150. Copyright © 2020 American Medical
Association. All rights reserved. — ¥t %)
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During the pandermc technology companies have been pltchmg their emotion-recognition .

software for monitoring workers and even chlldren remotely. Take, for example, a system |

named 4 Litle Trees. Developed in Hong Kong, the program claims to assess children’s
emouons wh1le they do classwork. It maps famal features to ass1gn each pupil’s emotional

state into a category such as happiness, sadness, anger, disgust, surpnse and fear. Tt also

.gauges ‘motivation’ and forecasts grades. Similar tools have been marketed to provnde

survexllance for remote workers. By one estimate, the emouon-recognmon mdustry will.

grow to US$37 billion by 2026.

There is deep sclenuﬁo disagreement about whether Al can detect emotions. A

2019 review found no reliable evidence for it. “Tech-,compaﬁies may well be asking a
question that is fundamentally wrong,” the study concluded. .
And there is growing scientific concern about the use and misuse of these

technologzes Last year, Rosalind Picard, who co~founded an Al start-up called Affectiva

in Boston and heads the Affective Computmg Research Group at the Massachusetts -
Insutute of Technology mCambrldge said she supports regulatlon @ cholars have called '

for maudatog, rigorous auditing of all Al technologies used in hiring, along with public
disclosure of the findings. In March, a citizen’s panel convened by the Ada Lovelace

Institute in Loudon said that an iﬁdepende‘nt, legal body should oversee development and

implementation of biometric technologies. ‘Such oversight is essential to defend against
systems (lriven b_y @wllatil call the phrenological impulse: drawing faulty aSsuxnption's
about internal states and oapabilitles from external appearéﬁces, with the aim of extracting

" more about a person than they choose to reveal. | .
‘Countries around the world ‘have regulatlons to enforce smenuﬁc ngour in

v developmg medlcmes that treat the body. Tools that make claims about our mmds should

be afforded at least the same protection. For years, scholars have called for federal entities.

to regulate robotics and facial recognition; that should extend to emotion recognition, too. '

It is time for national re gulatory agenoies to guard against onproven applications, especially
those targeting children and other vulnerable populations. -
~ Lessons from clinical trials show why regulation is. important. Federal

requirements and subsequent advocacy have made many more clinical-trial data available

~ to the public and subject to rigorous veri“ﬁoation; This becomes the bedrock for better |

policymaking and public trust. chulatory oversiglit of affeotive technologies would bfing
similar benefits and accountablhty It could also help in establishing norms to counter over-
* ‘reach bv corporations and governments.

| ' The polygraph is a useful parallel This ‘lie detector’ test was mvented in'the
1920s and used by the FBI and US nuhtary for decades with inconsistent results that

harmed thousands of people until its use was largely prohibited by federal law. It wasn’t |

until 1998 that the Us Supreme Court concluded that “there was snnply 1o consensus that
- 10 -
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poly gréph evidence is reliable”.

A formative figure behind the claim that there are universal fagial expressions of
emotion is the psychologist Paul Ekman. In the 1960s, he travelled the highlands of Papua
New Guinea to test his controversial hypothesis that all humans exhibit a small number of
‘universal’ emotions that are innate, cross-cultural ‘and consistent. Early on; anthropologist innate : £XD
Margaret Mead disputed this idea, saying that it discounted context, culture and social
factors. : | - : -

( But the six emotions Eklﬁan described fit perfectly into the model of the
emerging field of computer vision. As I write in my 2021 book Atlas of Al his theory was
adopted because it fit what the tools could do. Six consistent emotions could be

' standar‘dizc_:d‘ and automated at scale — as long‘as the more complex issues were ignored.
Ekman sold his system to the US Transportétion Security Administration after the 11
September 2001 terrorist attacks, to assess which airlinie passengers were showing fear or ‘

stress, and so might be terrorists. It was subngly crit{cized for lacking credibility and for credibiiity B IRM

being racially biased. However, many 6f today’s tools, such as 4 Little Trees, are based on
Ekman’s six-emotion categori?ation. (Ekman maintains fhat faces do convey universal
emqtiqns, but says he’s seen no evidence that automated technologies work.)

Yet companies antinue to sell software that will affect people’s opportunities
without clearly documented, independently audited evidence of effectiveness. Job
app'licénts are beingv judged unfairly because their facial expressions or vocal tones don’t
match those of employees; students are being flagged at school because their faces seem
angry. Researchers have also shown that facial-recognition software interprets Black faces
as having more ilegative emotions than white faces do. v

We can no longer allow emotion-recognition technologies to go unregulated. It
is time for legislative protection from unproven uses ,of these tools in all domains —
education, health care, employment and criminal jusﬁce. These safeguards will recentre
rigorous science and reject the myfhology that internal states are just another data set that | mythology : ##&5

.can be scraped from our faces.

(Used with permission of Nature, from "Time to regulate AI that interprets human emotionss”
by Kate Crawford,Nature 592, 167 (2021), © 2021 Springer Nature ; permission conveyed
through Copyright Clearance Center, Inc. —#BZ£)
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A wealth of new biosynthetic pathways from the global ocean microbiome

\ The mission ,
The ocean covers 71% of Earth’s surface and contains 97% of its water. Each drop of
seawater contains thousands of microbial cells — mostly bacteria and archaea — living in
communities that contribute to the global ocean microb‘iome: However, genetic s’equencihg
of ocean sainples has shown that more than two-thirds of marine microbial-community
DNA (metagehomes) cannot- be associated with known species because most
microorganisms cannot currently be grown in the laboratory (DThis means that there is
vast, uncharted b10d1vers1ty in the global ocean mlcroblome — particularly in the deep
~ocean and polar regions— and probably also many undiscovered biosynthetic pathways
that produce biochemical compounds with diverse ecological and cellular functions. We set
out to establish a genomic resource that better represents microbes in oceans around the
‘world and to explore the potential of this chemical treasure trove for the development of

useful biocatalysts and therapeutic leads.

- The dlscovery

| Thanks to decades of ocean samplmg, such as that done by the Tara Oceans expedition, we
were able to analyse melagenomes from more than 1,000 water samples collected at 215
ocean sites around the world and at several depths. We used state-of-the-art computational
methods to reconstruct 26,293 mi,crol)ial genomes and uneovered more than 2,700
undescribed species. We integrated these with publicly available genomes to build the

.Ocean Microbiomics Database (Fig. 1), which captured 40-60% of open-ocean
metagenomic data. Mining this resource revealed around 40,000 biosynthetic gene‘ clusters
(BGCs) — groups of genes predicted to encode pathways for the synthesis of around 7,000

biochemical compounds, more than half of which are likely to be new. In addition to their

iinpoftant ecological roles, many of these compounds or specialized metabolites could have |

drug-like properties. _

Our analyses uncovered a lincage of bacteria with an unusually high number and
diversity of BGCs and showed that it is part of the under-explored phylum
We this

‘Candidatus Eudoremicrobiaceae’, after Eudore, the Nereid (sea nymph) of fine gifts in

“Candidatus Eremiobacterota’. named new family
Greek mythology. By expressing two of these BGCs in bacterial hosts, we characterized
new biosynthetic enzymes and natural products. The phospeptin pathway produces a
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péptide that inhibits protease enzymes providiug a chemical teniplate for the development

 of therapeutics. Furthermore, the pythonamlde pathway encodes a massive peptide in a new k

enzyme famﬂy that catalyses the addition of methyl groups to the backbone of peptides —-

a reaction that could be used in biotechnological processes. These pythonamides are among

~ the most complex natural products'revealed so far from uncultivated microbes through

synthetic biology.

The implications N
~ Our work provi'des an unprecedented picture of the biosynthetic activities of microbes in
the world’s oceans. It generates an atlas to guide future research in ﬁelds mcludmg marine

ecology, evolution, blotechnology and natural-product drug dlscovery

We also demonstrated that combined computational and molecular methods can

help to identify functions for genetic sequences even for litile-known mlcroblal phyla, for

which members have not been culuvated m ‘the lab.

We observed some dLSOrepancles between our computational predictions f_'or and.
biochemical characterization of the phospeptin and pythonamide biosynthetic pathways, |

showing that there are limits to the accuracy with which we can infer enzyme reactions and

natural-product structures by comparing gene sequences‘ with previously known ones.

‘Experimental validation therefore remains an essential step for the dlscovery of biological

- functions and compounds ' '

] We chemlcally characterized only two of thousands of predicted pathways in our
data set meaning that a wealth of biosynthetic enzymes and chemical compounds have yet

to be n1vest1gatedt The Ocean  Microbiomics Database. ‘is" freely avaxlable_

protease : 71 7 7 — &
(£ v ¥ B fRRER)

pythonamide : 73 ®ft.

REATTF R

~phyla : phylum DEETE

at https:/microbiomics. io/ocean/ as. a'resource for the research community. We invite | '

scientists worldwide tojoin us in explonng marine m1crob1a1 d1versxty © uncover new
enzymes pathways and specialized metabohtes, and to elucidate thexr ecologlcal functions
and potential uses. - | ' ' '

{48 : Lucas Paoli. Nature, 2022 (—HReE)
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Figure 1 | Overview of biosynthetic gene clusters in the Ocean Microbiomics Database.
Biosynthetic gene cluster (BGC) diversity overlaid on the phylogeneticr tree of a classification system..|
known as the Genome Taxonomy Database. Branches are coloured on the basis of the number of
genomes in the Ocean Microbiomics Database for that lineage. Taxonbmy is indicated on the tree or
using black arrows. Outer bars corfcspond to the highest number of BGCs for a given genofncv in that

. part of the tree; and are coloured according to the BGC class. Grey arrows indicate BGC;rich lineages. .

The red arrow indicates the uncultivated phylum ‘Ca. Ereiiobacterota’, which contains the family

BGC-rich lineages
(>15 BGCs) _
E¥ Sandaracinaceae
B} Tistrella

D Planctomycetota
: Eremiobactercta

Rhodococcus
§® Synechococeus

gl

of bacteria described in this study. Credit: Paoli, L. ef al./Nature (CC BY 4.0)
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(1] DTFoskswziti CHMICEZ RS,

We define “fake news” to be fabricated information that mimics news media
content in form but not in organizational process or intent. Fake-news outlets, in turn,
lack the news media's editorial norms and processes for ensuring the accuracy and
credibility of information. Fake news overlaps with other information disorders, such as
misinformation (false or misleading information) and disinformation (false information
that is purposely spread to deceive people).

Fake news has primarily drawn recent attention in a political context, but it also has
been documented in information promulgated about topics such as vaccination, nutrition,

and stock values. It is (1) particularly pernicious in that it is parasitic on standard news

outlets, simultaneously benefiting from and undermining their credibility.

Some—mnotably First Draft and Facebook—favor the term “false news” because of
the use of fake news as a political weapon. We have retained it because of its value as a
scientific construct, and because its political salience draws attention to an important
subject.

(2) Journalistic norms of objectivity and balance arose as a backlash among

journalists against the widespread use of propaganda in World War I (particularly their
own role in propagating it) and the rise of corporate public relations in the 1920s. Local
and national oligopolies created by the dominant 20th century technologies of
information distribution (print and broadcast) sustained these norms. The internet has
lowered the cost of entry to new competitors—many of which have rejected those
norms—and undermined the business models of traditional news sources that had enjoyed
high levels of public trust and credibility. General trust in the mass media collapsed to
historic lows in 2016, especially on the political right, with 51% of Democrats and 14%
of Republicans expressing “a fair amount” or “a great deal” of trust in mass media as a
news source.

The United States has undergone a parallel geo- and sociopolitical evolution.
Geographic polarization of partisan preferences has dramatically increased over the past
40 years, reducing opportunities for cross-cutting political interaction. Homogeneous
social networks, in turn, reduce tolerance for alternative views, amplify attitudinal
polarization, boost the likelihood of accepting ideologically compatible news, and

increase closure to new information. Dislike of the “other side” (affective polarization)

has also risen. These trends have created a context in which (3) fake news can attract a
mass audience.

How common is fake news, and what is its impact on individuals? There are
surprisingly few scientific answers to these basic questions.

In evaluating the prevalence of fake news, we advocate focusing on the original
sources—the publishers—rather than individual stories, because we view the defining

element of fake news to be the intent and processes of the publisher. A focus on publishers
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also allows us to avoid the morass of trying to evaluate the accuracy of every single news | morass : JE¥A
story.

One study evaluating the dissemination of prominent fake news stories estimated | dissemination : JitAfi
that the average American encountered between one and three stories from known
publishers of fake news during the month before the 2016 election. This likely is a
conservative estimate because the study tracked only 156 fake news stories. (4) Another

study reported that false information on Twitter is typically retweeted by (A ) people, | Twitter : /' — ¥ /LR

and more (B ), than true information, especially when the topicis ( C ). Facebook | kU —F o 7/ —E 2D

has estimated that manipulations by malicious actors accounted for less than one-tenth of | —->
1% of civic content shared on the platform, although it has not presented details of its | malicious : TEE D H %
analysis.

We do know that, as with legitimate news, fake news stories have gone viral on
social media. However, knowing how many individuals encountered or shared a piece of
fake news is not the same as knowing how many people read or were affected by it.
Evaluations of the medium-to-long—run impact on political behavior of exposure to fake
news (for example, whether and how to vote) are essentially nonexistent in the literature.
The impact might be small—evidence suggests that efforts by political campaigns to
persuade individuals may have limited effects. However, mediation of much fake news | mediation : {f#k
via social media might accentuate its effect because of the implicit endorsement that | accentuate : 53 %
comes with sharing. Beyond electoral impacts, what we know about the effects of media | implicit endorsement : 35
more generally suggests many potential pathways of influence, from increasing cynicism | 82ff %
and apathy to encouraging extremism. There exists little evaluation of the impacts of fake | cynicism : %%

news in these regards. apathy : fEB.CH

extremism : FRGMH EF
(Reprinted with permission from AAAS, from The science of fake news, by David M. J. Lazer, Matthew A.

Baum, Yochai Benkler, Adam J. Berinsky, et al. © 2018 American Association for the Advancement of
Science; permission conveyed through Copyright Clearance Center, Inc. — 3B ZY)
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[2] DTFoRkxwz#tA CHIICEZ RS,
Overcoming an evolutionary barrier

The scientists working to find and develop plastic-[ (1) ] organisms must contend
with a basic reality: evolution. Microbes have had millions of years to learn how to
biodegrade organic matter such as fruits and tree bark. They have had barely any time at
all to learn to decompose plastics, which did not exist on Earth at any scale before roughly
1950.

“Seaweed has been around for hundreds of millions of years, so there is a variety of
microbes and organisms that can break it down,” said Pierre-Yves Paslier, the co-founder
of a British company, Notpla, that is using seaweed and other plants to make films and
coatings that could replace some types of plastic packaging. By contrast plastic is very
new, he said.

Still, recent discoveries of plastic-[ (1) ] microorganisms show that evolution is
already getting to work. A year after the 2016 discovery of Ideonella sakaiensis in Osaka,
scientists reported a fungus able to degrade plastic at a waste disposal site in Islamabad,
Pakistan. In 2017 a biology student at Reed College in Oregon analyzed samples from an
oil site near her home in Houston, Texas, and found they contained plastic-[ (1) ] bacteria.
In March 2020, German scientists discovered strains of bacteria capable of degrading
polyurethane plastic after collecting soil from a brittle plastic waste site in Leipzig.

(2) In order to make any of these naturally-occurring bacteria useful, they must be

bioengineered to degrade plastic hundreds or thousands of times faster. Scientists have

enjoyed some breakthroughs here, too. In 2018 scientists in the U.K. and
U.S. modified bacteria so that they could begin breaking down plastic in a matter of days.
In October 2020 the process was improved further by combining the two different plastic-
[ (1) ] enzymes that the bacteria produced into one “super enzyme.”

The first large-scale commercial applications are still years away, but within
sight. Carbios, a French firm, could break ground in coming months on a demonstration
plant that will be able to enzymatically biodegrade PET plastic.

This could help companies such as PepsiCo and Nestle, with whom Carbios is
partnering, achieve longstanding goals of incorporating large amounts of recycled
material back into their products. They’ve so far failed to succeed because there has never
been a way to sufficiently break down plastic back into more fundamental materials.
(Because of this, most plastic that is recycled is only ever used to make lower-quality
items, such as carpets, and likely won't ever be recycled again.)

“Without (3) new technologies, it’s impossible for them to meet their goals. It’s just

impossible,” said Martin Stephan, deputy CEO of Carbios.
Besides plastic-[ (1) ] bacteria, some scientists have speculated that it may be
possible to use nanomaterials to decompose plastic into water and carbon dioxide. One

2019 study in the journal Matter demonstrated the use of “magnetic spring-like carbon
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nanotubes” to biodegrade microplastics into carbon dioxide and water.
The challenges ahead

(4) Even if these new technologies are one day deployed at scale, they would still

face major limitations and could even be dangerous, experts caution.

Of the seven major commercial types of plastic, the plastic-[ (1) ] enzyme at the
heart of several of the recent breakthroughs has only been shown to digest one, PET.
Other plastics, such as HDPE, used to make harder materials such as shampoo bottles or
pipes, could prove more difficult to biodegrade using bacteria.

Nor are the bacteria able to degrade the plastic all the way back into their core
elemental building blocks, including carbon and hydrogen. Instead, they typically break
up the polymers out of which plastics are composed back into monomers, which are often
useful only to create more plastics. The Carbios facility, for example, is intended only to
convert PET plastic back into a feedstock for the creation of more plastics.

Even if one day it becomes possible to mass produce bacteria that can be sprayed
onto piles of plastic waste, such an approach could be dangerous. Biodegrading the
polymers that comprise plastic risks releasing chemical additives that are normally stored
up safely inside the un-degraded plastic.

Others point out that there are potential unknown side-effects of releasing
genetically engineered microorganisms into nature. “Since most likely genetically
engineered microorganisms would be needed, they cannot be released uncontrolled into
the environment,” said Wolfgang Zimmerman, a scientist at the University of Leipzig
who studies biocatalysis.

Similar issues constrain the potential use of nanomaterials. Nicole Grobert, a
nanomaterials scientist at Oxford University, said that the tiny scales involved in
nanotechnology mean that widespread use of new materials would “add to the problem
in ways that could result in yet greater challenges.”

The best way to beat the plastic waste crisis, experts say, is by switching to reusable
alternatives, such as Notpla's seaweed-derived materials, ensuring that non-recyclable
plastic waste ends up in a landfill rather than in the environment, and using biodegradable

materials where possible.

elemental : JC3E D
polymer : EHEK
monomer : HLER
feedstock : HAaHAEl

chemical additive : L2200

L7

biocatalysis : A=A fili it

landfill : = < LPEHH

(Reprinted from "The Race To Develop Plastic-Eating Bacteria" by EDITORS' PICK . From Forbes. © 2021

Forbes. All rights reserved. Used under license. —{i5ciZ%)
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CO; but not as you know it

What might be the most demonized molecule on the planet? Perhaps hydrogen
cyanide, the ingestion of which can cause coma and death? Or nicotine, an addictive
component in cigarettes and the forerunner to bee-killing neonicotinoids? Another strong
contender is hydrogen peroxide, which can be easily combined with acetone to make the
explosive triacetone triperoxide (dubbed ‘Mother of Satan’) that was used in several
terrorist attacks in the past few years. But [ argue that in recent history it is carbon dioxide,
COy, that has been the most demonized. One of the first molecules to appear when Earth
was formed 4.5 billion years ago, CO» has been key to the formation of the biosphere and
is paramount for the continuation of life on Earth. It is essential for plant growth through
the process of photosynthesis, and without it we wouldn’t have the variety of fruit,
vegetables and grains that we currently take for granted. Recently, it has been used to
stimulate larger crop size in greenhouses.

Crucially, CO; in our atmosphere has made life on Earth possible for humans; by
absorbing infrared radiation from the sun and re-radiating it to Earth, it has brought the
planet’s surface temperature to a life-supporting 15 °C, as opposed to —18 °C otherwise. It
also dissolves in the ocean to form calcium carbonate (CaCO3), the building block for
marine shells and skeletons, thus enabling marine life to flourish.

The dissolution of CO; in potable water was used by sailors across the oceans after
Joseph Priestley suggested it as a cure for scurvy. Priestley didn’t profit from his idea, but
J. J. Schweppe formed the Schweppes company in 1783, which still turns a profit to this
day. This drinks carbonation process is still applied, using CO; from various sources —
including captured directly from the atmosphere, by the Swiss company Climeworks.

Carbon dioxide also serves as a carbon source in industrial processes to make urea (a
fertilizer), salicylic acid (for aspirin) and as a green solvent in its supercritical form. With
all these life-giving and productive effects, how did CO, gain such a bad reputation? The
answer is of course global heating. Eunice Foote first noted the warming effect of CO, in
1856 in her paper entitled “Circumstances affecting the heat of the sun’s rays”. Her
experiment involved her putting two cylindrical receivers containing thermometers in
direct sunlight. One cylinder contained ‘common air’ and the other contained ‘carbonic
acid gas’ (the archaic name for CO;). Eunice Foote noted that “the receiver containing the
gas became itself much heated (...) and on being removed [from direct sunlight], it was
many times as long in cooling [compared with the receiver containing ‘common air’].” She
also proposed that if, in history, there had been more CO> in the atmosphere, it would have
resulted in a higher temperature on Earth. Five years later, but with no reference to Eunice
Foote’s work, John Tyndall published a paper observing that CO, could absorb heat, and
he also made the link between increasing CO, concentrations and a change in the climate.

Since the Industrial Revolution began in 1850 we have converted more and more
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hydrocarbons into CO; gas. This activity has increased the atmospheric concentration of
CO; by almost 50%, (from 278 ppm to 417 ppm), and has led to a surface temperature rise
of 1.2 °C since pre-industrial levels. This is destabilizing the planet, resulting in more
frequent extreme weather events, famine, marine death, loss of habitat, rising sea levels,
and homes across the world being lost to the ocean, all leading to millions of climate
refugees. Industrial clusters around the UK are piloting the capture of CO; from cement,
steel and other heavy-emitting processes. Year after year we are promised this as the
(D) “silver bullet’ to fix the climate emergency by the UK government, but time is running
out and no appreciable scale has yet been reached.

It would thus be easy to conclude by commenting on the power of such a small
molecule to effect so much change across our planet. Actually, CO; is innocent in all of
this. Rather than demonizing the molecule we should celebrate it and treat it with respect.
Carbon dioxide supports life on Earth. We humans are the reason our planet is becoming
uninhabitable. We need to take responsibility for increasing the concentration of CO> in
our atmosphere — and urgently act to slow global emissions. I still have a modicum of
hope that we can create a safer atmosphere, but there is no denying that we are in dire
circumstances. What will you do to take charge of your own emissions, at home and at

work?

<« (7)

10 billion t
8 billion t
6 billion t
(1)

4 billion t

2 billion t

0t
1800 1850 1900 1950 2021

Figure 1. Annual CO; emissions

The distribution of emissions has changed significantly over time. The U.K. was — until
1888, when it was overtaken by the U.S.A. — the world’s largest emitter. The world’s largest
emitter today is China, followed by the U.S.A. and India. Emissions from these three

countries account for more than half of global emissions.
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(Reproduced with permission from Springer Nature, from CO2 but not as you know it,
by Jennifer A. Rudd, © 2022 Springer Nature Limited ; permission conveyed through
Copyright Clearance Center, Inc. —HRekZE)
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Imaging black holes

Black holes hold an almost mythical attraction for layperson and scientist alike. A
black hole is an object so massive and compact that gravity prevents even light from
escaping. The gravitational effect of a black hole on nearby objects provides compelling
indirect evidence that they exist, but the ultimate proof has yet to come — a direct image
of the ‘black dot’.

Cash et al. present the first laboratory demonstration of an X-ray interferometer that
will be useful to astronomers. Their approach will make it much easier to achieve the
angular resolution of 0.1 to 1.0 microarcseconds required to obtain an X-ray image of black
holes in the centre of nearby galaxies. Astronomers divide up the sky into angular degrees,
so that 90° is the distance from the horizon to a point directly overhead (there are 60
arcminutes in a degree and 60 arcseconds in a minute). Apart from satisfying our curiosity
as to what the region surrounding a black hole looks like, this advance will allow us to
directly observe effects predicted by Einstein’s theory of general relativity under the most
extreme gravity fields known. It will also provide a formidable tool that will open new
vistas on a wide range of astronomical phenomena.

The X-ray band is the prime hunting ground for finding and studying black holes, as
shown by the first bona fide ‘black hole candidate’, Cygnus X-1, an X-ray source
discovered in the 1960s. Bright X-rays are the result of large amounts of gravitational
energy being released as the black hole attracts material from a nearby star or within its
host galaxy. This material forms a swirling, orbiting disk falling towards the black hole —
much like the flow of water down a drain (Fig. 1). Close to the (1) ‘event horizon’, the
theoretical border of a black hole inside which nothing can escape, friction superheats the
material to many millions of kelvin, which is mostly radiated as X-rays. The black hole’s
strong gravity causes distortions of space-time that are imprinted on the emerging X-rays.
Observations of supermassive black holes in the centre of nearby galaxies have already
revealed this signature in the spectral features of X-rays.

Increasing the angular resolution of telescopes is one of astronomy’s main goals,

(2) but it is never easy. Even the most perfectly shaped telescope is ultimately limited by

the size of its aperture, also known as the diffraction limit. This is dictated by the
wavelength of the incoming light divided by the diameter of the telescope. The bigger the
telescope, the better the angular resolution it can achieve. The Hubble Space Telescope has
a 2.4-metre diameter with an angular resolution of 0.1 arcsecond, which is close to the
diffraction limit. Achieving microarcsecond resolution would require a 100,000-fold
increase in the Hubble telescope diameter to 240 kilometres.

Fortunately, there is a way of achieving such resolution without building impossibly
large telescopes. An interferometer combines the light from several small telescopes to

create an image with a resolution as if it had come from a much larger telescope. The light
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waves from each telescope interfere with each other to create interference fringes (bands
of low and high intensity), which can be transformed back into real images inside a
computer. For interferometers at most wavelengths, the distance between the telescopes
replaces the diameter of the telescope in determining the diffraction limit. Radio
astronomers first used this technique to make huge gains in angular resolution with
telescope separations spanning continents and even out into space.

X-ray telescopes in general are difficult to build because X-rays reflect only at a very
shallow angle to the optical surface (1 degree or less), referred to as the grazing incidence.
To obtain a true focus, they must be reflected twice from precisely constructed hyperbolic
and parabolic surfaces. These surfaces are, in effect, nested cylinders that are expensive to
shape to the required precision. Complicating matters further, X-ray telescopes must be
placed in space, because X-rays do not penetrate the Earth’s atmosphere. The recently
launched Chandra X-ray Observatory is the state of the art in X-ray imaging, whose optics
alone cost several hundred million US dollars to build. Chandra achieves an impressive
resolution of about 0.5 arcseconds, yet it is still far from the diffraction limit. Building a
diffraction-limited X-ray telescope, let alone an X-ray interferometer capable of imaging
the cauldron surrounding a black hole, has always seemed a distant dream.

Cash et al. take what at first seems to be a disadvantage — that X-rays reflect only at
shallow angles — and turn it into an advantage. Instead of using expensive, precisely
figured optics to focus the X-rays, they instead use two sets of more easily made, flat
mirrors to steer incoming X-ray beams together to create interference fringes. A two-
dimensional image is created by combining many sets of these fringes taken at different
rotation angles. Because the X-rays are reflected at shallow angles, the permitted variations
in the positioning of the flat mirrors are about 100 times greater than for a traditional
(normal incidence) mirror operating at the same wavelength. If you placed an X-ray
detector 500 kilometres behind the mirrors, the fringes would be amplified by the distance,
and so could be measured with detectors that exist today.

There are still some technological hurdles, however. Even at very short X-ray
wavelengths, a telescope separation of 100—1,000 metres is needed to achieve the required
angular resolution. This would require a fleet of up to 33 spacecraft carrying optical mirrors,
flying in formation with a spatial precision of 20 nanometres, plus a detector spacecraft 500
kilometres behind the mirror. This is daunting by today’s standards, but probably no more
so than missions under consideration by the US and European space agencies (NASA and
ESA), such as the Darwin infrared space interferometer, which could search for Earth-size
planets outside our Solar System. A ‘pathfinder’ mission to build an X-ray interferometer
with a one-metre separation between the telescopes, so that the X-ray optics are all on one
spacecraft, is a reasonable first step. This is already under study at NASA, using Cash and
colleagues’ technique as the starting design. The Pathfinder would be a precursor to a much

larger Microarcsecond X-ray Imaging Mission (MAXIM) required to image a black hole.
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But even as a first step, the Pathfinder would provide an impressive 1,000-fold
improvement over the Chandra X-ray Observatory, allowing astronomers to study the

coronae of other stars.

Hubble Space Telescope image

0.1 arcsec resolution

0.1 microarcsec resoluﬂon‘

4-8 microarcsec

Figure 1. Imaging a black hole requires an enormous improvement in telescope power —
at least a million times better resolution than the Hubble Space Telescope, or the recently
launched Chandra X-ray Observatory. Top, a Hubble Telescope image of the M87 galaxy
core, where a black hole with a mass three billion times that of the Sun is likely to reside.
Bottom, a simulation of what the black hole might look like if you were looking down on
a disk of material swirling around the hole. The angular size that the black-hole event
horizon subtends on the sky is between 3 and 6 microarcseconds, depending on whether or

not the black hole is maximally rotating.
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(Republished with permission of Springer Nature, from Imaging black holes, by Nicholas White, Nature,
Copyright © 2000 Springer Nature ; permission conveyed through Copyright Clearance Center, Inc.
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Left panel: The second-ever direct image of a black hole — Sagittarius A*, at the centre of the Milky Way.
Right panel: The Event Horizon Telescope combined signals from eight radio observatories across the world.
Together, the observatories have a resolving power equivalent to a telescope almost the size of Earth.

(From [Full Reference Citation] Re: A shot in the dark

CREDITS: (GRAPHIC) A. CUADRA/SCIENCE; (DATA) EVENT HORIZON TELESCOPE. Reprinted with
permission from AAAS. —&LZ)
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[1] ROEXERATUTOMOICERZEL,

In the global sustainable development agenda, (1)the United Nations’ (UN) “Transforming Our

World: The 2030 Agenda‘ for Sustainable Develop_k ment” adopted 17 Sustainable Development Goals

(SDGs) that are intended to “stimulate action over the next 15 years in areas of critical importance

for humanity and the planet”. In policy circles, these SDGs are being increasingly referred to simply

“The Global Goals”. They represent a‘global agreement across‘United Nation’s member states
“used in natlonal development plans academxc and foreign aid. pnontlzatron As reported by Waage
et al the 17 SDGs, with - 169 targets and 232 spemﬁc indicators, can be represented in three
*concentric layers, whlch reflect their main . intended outcomes:  the wellbeing goals the
infrastructure goals, and the natural environment goals. k | _‘

) Accordmg to the Food and Agnculture Orgamzatlon of the United Natrons (FAO) food'
productron will have to increase by 70% to be able to feed the world in 2050 growing population,
increasing wealth, and urbamzatlon espemally in recent mdustnahzed countnes have changed
vconsumptlon patterns and food preferences, leading to_ hrgher ammal protein demands. (2)Th1s context
places heavy pressure on,.ah'eady limited resources, aggrayates the competition for land to produce
food, feed, and fueI and makes the challenge of environmental sustainability even more difﬁcult

" Conversely, while one-third of food is wasted, 8. 9% of the world populatlon are estimated to have

* been underourished and 25.9% suffered from both moderate and severe levels of food insecurity m‘

2019. - ”

Insects reduce the above-mentioned societal challenges, create healthier and more sustamable
food, and reduce ammal feed production and consumption. Insects are rich in protems (37—63%) and
: fats (20-40%), Wlth weli-baianced amino acid and *fatty acid profiles, respectlvely, and they are
good sources of minerals and vitamins. When compared to conventional hvestock, insect productlon
has a lovrer environmental impact because of, amongst other thjngs the limited ‘need for land and
water and the reduction in greenhouse gas and carbon drox1de emissions. As *poikilotherm, insects
have a high feed conversion rate, requmng much less feed to produce the same amount of ammal
protems 1-kg of live animal welght of crickets requires l .7 kg of feed, as compared to 2.5 kg for
chicken, 5 kg for pork, and 10 kg for beef. In addition, insects have a higher percentage of *edible
mass, up to 80% when compared to around 55% of chicken, 70% of pork, and only 40% of cattle.
 Insects can also be cultured on locally available industrial and agricultural waste streams, recycling
aloss into a valuable protein source. Moreover, insects can oe .gathered from natore or farmed with

_ v 4. .
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simple techniques and minimal facilities requiring minimal land or capital and have a quick growth
rate. | _ | | _
All of @)the above-mentioned insect features point out the high p\\otentiality of this emerging

sector. Insect farming will surely increase the overall agricultural production, both via large- and .
small-scale farms. An increased a@d widespread conscioﬁéness regarding the f)otential of insecté will
also contribute to political and marketing choices, contributing to iﬁcrease livelihood, economic
'development, and social integration, especially in countries with a long tradition of *entomophagy
and insects rearing," such as .Asika, South America, and Africa. A practical exam’p'le‘of the insect

potential is repreéented by the one called 4“The Thai example”. Indeed, even if the use of insect as

food was historically present in the counﬁy, in the last decades it was only improved by moving from
collecting insects into the wild to rearing ,tﬁem in close énvironmenf. It was proficiently drivén by a
| strong market demand supported by academic research and inhovétion in private sectors (from |
- processing to selling). A new Iﬁroductioﬁ section ‘was proﬁciently/ established that assured new
: incomes and emﬁloyment to\ Thai people with more than 20,000 family farms rearing insects as food |
and feed. Implementing innovative and sustainable food prdduction strategies, such as- insect farming,
~ may contribute to several of the SDGs, which are interconnected. Insect farming could directly or
) indifectly contribute to several SDGs, as proposed by diﬁerent authors. Théréfore,' the aim of this
review was to analyse all of the SDGs one-by-one and relate them to ediblve insects, referriﬁg to
direct-indirect effects. Links befwéen SDGs wére also reported in order to improve the outcomes band
| ‘ oon!ribuﬁons to reach the goals. | | ‘
(H#i8 : Moruzzo R, et al.,, 2021. Edible Insects and Sustainable Development Goals. Insects.
Volume 12(6): 557. doi: 10.3390/i§1sects12060557 & 0 —ERE) |

G :
*concentric : FOFRD
*fatty acid : fEHHER
*poikilotherm : ZiREY)
*edible : B D
*entomophagy : EHE
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ngorous efforts to minimise d1sease transmission in the COVID 19 pandemlc have catalysed
the development of comprehenswe telemedlcme systems Beyond enabling contactless health care, -
telehealth increases the convenience of routine ‘health care, expands access to spec1alty care, and
allows for more diligent *regimen momtonng These transformational changes will probably endure,
with the potential of an estimated US$ 259 billion in health care spending to be shifted to virtual
health care. Telehealth offers immense prom1se in bndgmg health disparities. Yet, smlultaneously,
telehealth might *exacerbate existing inequities because of dlspantles in broadband and technology
access by race and household mcome However, we argue that the promises and opitfalls of
telehealth are rooted in somethmg more fundamental—trust. | v |

. Analysis of the Mount Sinai de-1dent1ﬁed COVID 19 database found that Black patlents were
more than four times more likely than Whrte Americans to seek health care in the emergency
" department over telehealth services, even when *adjustmg for comorbldltles and preferred language.

_ Tlns smdy, as well as other hterature offers the potentral explanatlon that the lack of pre-estabhshed‘
relatlonslnps with physicians, as well as mistrust of digijtal platforms, could drive this reluctance to |
~ pursue telemedlcme Indeed, Black Americans are less hkely than Wh1te Amerlcans to have strong
'relanonshlps with their primary care physmrans potent1ally contnbutmg to scepticism that hlgh-

’quahty care can be provided over telehealth. Weber and colleagues’ ﬁndmgs urge consideration |

regarding how patrent—chmcxan relatlonshlps through telemedlcme can 1mpact health equity,”

especlally given institutionalised distrust among Black communities. » »

| - To be certain, this *paucity of trust is notlung new. Transgeneratlonal trauma expenenced by :
‘Black commumttes has created the perceptwn—and often reahty~——-that health care entities do»\not
have their best interests at heart. Black Americans have historically adopted novel .medical
technologies at lower rates than their White counterparts, due in large part to inaccessibility and well
founded suspicion towards{ medical lnnovation. Although distrust negatively affects telemedical
- outcomes, the inverse also holds true. Orrangev_ and collea‘gues note that patient satisvfact_ion.with
telehealth Wast primarily influenced by the “degree of trust in their physician”. As such, a paucity of
- trust 1s likely to undermine the potential for telemedicine to *mitigate health disparities, underscoring
why trust and telemedicine must be developed and bolstered simultancously. Although all could
benefit in the absolute; mistrust among Black Americans around telemedicine, and the medical
, . ‘ ,
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establishment more broadly, might only *exacerbate (2jdeep-rooted health disparities.

Patient—clinician relatxonshlps are also harmed by the lack of connectedness due to interaction
through a digital interface. In fact, Ladin and colleagues found that telehealth visits reduce doctor—
patient - connection and promote dissatisfaction and mistrust most prominently among those
identifying as Black, Hispanic, a.od Naﬁve American. In a discipline like medicine, which is equally
humanjstic asitis technical,‘ both physical and emotional cére are necessary to achieve optimal health
outcomes and bolster patient—clinician relationships. These ﬁhdings highlight the need to prioritise a
more empathetic, patient-centred focus in the cufrent deployfnent of telemedicine.

Le’seraging telemedicine to increase the acoess of eoncordant physician—patieﬁt pairings
could help to achieve gree’ter trust m remote platforms. Telehealth suppliers should consider offering
the option for patienfs to arrange appointments with concordant physicians. Thesepairing’s can be
enabled through the integration of extensive physician databases, such as IQVIA'S OneKey, into

telehealth platforms such that minon'ty patients can find medical pfofessionals With greater ease. It
- is well documented that minority patients prefer care from racially and ethnically concordant doctors,
and that these bairings typicaliy result in more favourable health outcomes. ThlS trend is especially
salient for the care of Black patients: one study noted that treatment of Black men by Black physicians
can reduce the Blaek—Whlte d1spar1ty in *cardlovascular disease *mortality by 19%. Concordant
physicians were viewed as more trusted sources of mformatmn and care. Unbound by distance,
 telehealth can enable patients to more convemently connect with concordant doctors facxhtatmgb
stronger relatlons!nps and trust in these emergmg systems
(Hi 41 : “Paradox of telemedicine: building or neglectmg trust and equity”. July 01,2022. The Lancet
Digital Health Volume 4 X —HKE) |
Gx) -
*regimen : YHEEHE
*exacerbate : BL I 3 |
*adjusting for comorbidities and preferred 1aﬁguage . (MEHRHZT 2927 abE
RFBOEBOYBERET S | |
*paucity : Rl
*mitigate CEBETS
*cardiovescular : Dﬂﬁ[ﬁl%%@

*mortality : %t@
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Plastic pollution is a massive problem. Some 400 million tonnes of the material is produced
each year, a figure that could double by 2040. Of all the plastic that has ever been produced, only
about 9% has been recycled and 12% “incinerated. Almost all other waste plastic has ended up in the
ocean or in huge landfill sites. More than 90% of plastics are made from fossil fuels. If left unchecked,
plastics production and disposal will be responsible for 15% of permitted carbon emissions by 2050
if the world is to limit global warming to 1.5°C above pre-industrial temperatures.

Talks on the treaty are expected to take between two and three years and will be orgamzed by
the United Nations Environment Programme, based in Nalrobl A significant feature of the treaty is
“ that it will be legally binding, like the 2015 Paris climate agreement and the Montreal Protocol, a
1987 treaty that led to the production and use of *ozone-depleting substances being phased out. -

A team of nego'tiatofs from different regions is being established. By the end of May, they
will start work on the treaty’s text. According to last week’s UN decision, these negotiators will
consider “the possibility of a mechanism to pmVide policy relevant scientific and socio-economic
information and assessment related to plastic pollution”. But they need to do more than just consider
a mechanism. The UN must urgently set up' a scientists’ group that can give the negctiators expert
‘advice and respond to their questions. These science advisers would need to reflect the necessary
expertise in the natural and social sciences, as well as in engmeermg, and represent dlfferent regions

of the world. '
1 Nations want the plastics treaty to be more ambmous than most existing env1ronmental
~agreements. Unlike the Montreal Protocol, which replaced around 100 ozone-depleting substances
with ozone—fn'endly alternatives, countries have agreed that a plastics trealy must lock sustainability
into the “full hfe—cycle of polluting materials. (1yThis means plastics manufactunng must become a
zero-carbon QIOCBSS as must plastics recycling and waste disposal. These are not straightforward

ambitions, which is Why research — and access to research — 1s SO nnportant as negotiations get
under way. , _ . -
Most plastics are designed in a ‘linear’ one—way process: small, carbon-based molecules are
- knitted together with chemical bonds to make long and cross-linked polymer molecules. These bonds

E . are hard to break, which makes plastics extremely long- lastmg They do not degrade easily and are

difficult to recycle
o Marine litter often grabs the headlines, but plastic pollution is everywhere. Landfill sites
coniaining mountains of plastic blight our planet, and minuscule particles of plastic are found in even
the most *pristine environments. Such is the scale and persistence of plastics that they are now
entering the fossil record. And a new human-made ecosystem - the plastlsphere — has emerged
that hosts microorganisms and algae.
~ As negotiators get to work; they will need scientists to help them address . (2) several key
guestlons. Which types of plastic can be recycled? Which plastics can be des1gr_1ed to blodegrade, and
under what conditions? And which plastics offer the best chances for reuse? Moreover, social-
" sciences research will be essential to understanding the implications of — and inter-relationships
between —. the solutions that countries and industries will have to choose from. For example, new
- . ’.- 1 2 . . o
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technologies and processes will have impacts on jobs. Thése impacts need to be studied so that risks
to people’s livelihoods can be *mitigated.

Mapping out the implications of various approaches to greening the plastics industry will also
require cooperation between govemments, industry and campaign organizations — building on the
cooperation that has brought the world to the start of negotiations.

Plastics have made the modern world. They are a staple of daily life, from construction to
clothing, technology to transport. But plastics use is also increasing at a rapid rate, and this is no
longer *tenable — around half of (3)all glastics ever produced have been made since 2004.

It is clear from the UN’s ongoing efforts to tackle climate change that it is not enough for a
treaty to be legally binding. *Signatories must also be held accountable, with regular reporting and
checks on progress. Equally important is the need for science advice to be *embedded in the talks
from the earliest possible stage.

(Used with permission of Springer Nature BV, from ”Landmark treaty on plastic pollution must
- put scientific evidence front and centre” by Springer Nature Nature 603,202 (2022), ©2022
Springer Nature ; permission conveyed through Copyright Clearance Center, Inc. —ABEXZ)

- (@)

*incinerate : HEHI9 5

*ozone-depleting : 4V > BEHIRT 5
*pristine : FANHTD

*mitigate : BT 2

*tenable : BEETE D

*signatory : #h#JE

*embed : MAHAL
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[1] ROEXERATUTOMOICERZEL,

In the global sustainable development agenda, (1)the United Nations’ (UN) “Transforming Our

World: The 2030 Agenda‘ for Sustainable Develop_k ment” adopted 17 Sustainable Development Goals

(SDGs) that are intended to “stimulate action over the next 15 years in areas of critical importance

for humanity and the planet”. In policy circles, these SDGs are being increasingly referred to simply

“The Global Goals”. They represent a‘global agreement across‘United Nation’s member states
“used in natlonal development plans academxc and foreign aid. pnontlzatron As reported by Waage
et al the 17 SDGs, with - 169 targets and 232 spemﬁc indicators, can be represented in three
*concentric layers, whlch reflect their main . intended outcomes:  the wellbeing goals the
infrastructure goals, and the natural environment goals. k | _‘

) Accordmg to the Food and Agnculture Orgamzatlon of the United Natrons (FAO) food'
productron will have to increase by 70% to be able to feed the world in 2050 growing population,
increasing wealth, and urbamzatlon espemally in recent mdustnahzed countnes have changed
vconsumptlon patterns and food preferences, leading to_ hrgher ammal protein demands. (2)Th1s context
places heavy pressure on,.ah'eady limited resources, aggrayates the competition for land to produce
food, feed, and fueI and makes the challenge of environmental sustainability even more difﬁcult

" Conversely, while one-third of food is wasted, 8. 9% of the world populatlon are estimated to have

* been underourished and 25.9% suffered from both moderate and severe levels of food insecurity m‘

2019. - ”

Insects reduce the above-mentioned societal challenges, create healthier and more sustamable
food, and reduce ammal feed production and consumption. Insects are rich in protems (37—63%) and
: fats (20-40%), Wlth weli-baianced amino acid and *fatty acid profiles, respectlvely, and they are
good sources of minerals and vitamins. When compared to conventional hvestock, insect productlon
has a lovrer environmental impact because of, amongst other thjngs the limited ‘need for land and
water and the reduction in greenhouse gas and carbon drox1de emissions. As *poikilotherm, insects
have a high feed conversion rate, requmng much less feed to produce the same amount of ammal
protems 1-kg of live animal welght of crickets requires l .7 kg of feed, as compared to 2.5 kg for
chicken, 5 kg for pork, and 10 kg for beef. In addition, insects have a higher percentage of *edible
mass, up to 80% when compared to around 55% of chicken, 70% of pork, and only 40% of cattle.
 Insects can also be cultured on locally available industrial and agricultural waste streams, recycling
aloss into a valuable protein source. Moreover, insects can oe .gathered from natore or farmed with

_ v 4. .
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simple techniques and minimal facilities requiring minimal land or capital and have a quick growth
rate. | _ | | _
All of @)the above-mentioned insect features point out the high p\\otentiality of this emerging

sector. Insect farming will surely increase the overall agricultural production, both via large- and .
small-scale farms. An increased a@d widespread conscioﬁéness regarding the f)otential of insecté will
also contribute to political and marketing choices, contributing to iﬁcrease livelihood, economic
'development, and social integration, especially in countries with a long tradition of *entomophagy
and insects rearing," such as .Asika, South America, and Africa. A practical exam’p'le‘of the insect

potential is repreéented by the one called 4“The Thai example”. Indeed, even if the use of insect as

food was historically present in the counﬁy, in the last decades it was only improved by moving from
collecting insects into the wild to rearing ,tﬁem in close énvironmenf. It was proficiently drivén by a
| strong market demand supported by academic research and inhovétion in private sectors (from |
- processing to selling). A new Iﬁroductioﬁ section ‘was proﬁciently/ established that assured new
: incomes and emﬁloyment to\ Thai people with more than 20,000 family farms rearing insects as food |
and feed. Implementing innovative and sustainable food prdduction strategies, such as- insect farming,
~ may contribute to several of the SDGs, which are interconnected. Insect farming could directly or
) indifectly contribute to several SDGs, as proposed by diﬁerent authors. Théréfore,' the aim of this
review was to analyse all of the SDGs one-by-one and relate them to ediblve insects, referriﬁg to
direct-indirect effects. Links befwéen SDGs wére also reported in order to improve the outcomes band
| ‘ oon!ribuﬁons to reach the goals. | | ‘
(H#i8 : Moruzzo R, et al.,, 2021. Edible Insects and Sustainable Development Goals. Insects.
Volume 12(6): 557. doi: 10.3390/i§1sects12060557 & 0 —ERE) |

G :
*concentric : FOFRD
*fatty acid : fEHHER
*poikilotherm : ZiREY)
*edible : B D
*entomophagy : EHE
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,xamsca HATUTOMOICERSZE L,

ngorous efforts to minimise d1sease transmission in the COVID 19 pandemlc have catalysed
the development of comprehenswe telemedlcme systems Beyond enabling contactless health care, -
telehealth increases the convenience of routine ‘health care, expands access to spec1alty care, and
allows for more diligent *regimen momtonng These transformational changes will probably endure,
with the potential of an estimated US$ 259 billion in health care spending to be shifted to virtual
health care. Telehealth offers immense prom1se in bndgmg health disparities. Yet, smlultaneously,
telehealth might *exacerbate existing inequities because of dlspantles in broadband and technology
access by race and household mcome However, we argue that the promises and opitfalls of
telehealth are rooted in somethmg more fundamental—trust. | v |

. Analysis of the Mount Sinai de-1dent1ﬁed COVID 19 database found that Black patlents were
more than four times more likely than Whrte Americans to seek health care in the emergency
" department over telehealth services, even when *adjustmg for comorbldltles and preferred language.

_ Tlns smdy, as well as other hterature offers the potentral explanatlon that the lack of pre-estabhshed‘
relatlonslnps with physicians, as well as mistrust of digijtal platforms, could drive this reluctance to |
~ pursue telemedlcme Indeed, Black Americans are less hkely than Wh1te Amerlcans to have strong
'relanonshlps with their primary care physmrans potent1ally contnbutmg to scepticism that hlgh-

’quahty care can be provided over telehealth. Weber and colleagues’ ﬁndmgs urge consideration |

regarding how patrent—chmcxan relatlonshlps through telemedlcme can 1mpact health equity,”

especlally given institutionalised distrust among Black communities. » »

| - To be certain, this *paucity of trust is notlung new. Transgeneratlonal trauma expenenced by :
‘Black commumttes has created the perceptwn—and often reahty~——-that health care entities do»\not
have their best interests at heart. Black Americans have historically adopted novel .medical
technologies at lower rates than their White counterparts, due in large part to inaccessibility and well
founded suspicion towards{ medical lnnovation. Although distrust negatively affects telemedical
- outcomes, the inverse also holds true. Orrangev_ and collea‘gues note that patient satisvfact_ion.with
telehealth Wast primarily influenced by the “degree of trust in their physician”. As such, a paucity of
- trust 1s likely to undermine the potential for telemedicine to *mitigate health disparities, underscoring
why trust and telemedicine must be developed and bolstered simultancously. Although all could
benefit in the absolute; mistrust among Black Americans around telemedicine, and the medical
, . ‘ ,
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establishment more broadly, might only *exacerbate (2jdeep-rooted health disparities.

Patient—clinician relatxonshlps are also harmed by the lack of connectedness due to interaction
through a digital interface. In fact, Ladin and colleagues found that telehealth visits reduce doctor—
patient - connection and promote dissatisfaction and mistrust most prominently among those
identifying as Black, Hispanic, a.od Naﬁve American. In a discipline like medicine, which is equally
humanjstic asitis technical,‘ both physical and emotional cére are necessary to achieve optimal health
outcomes and bolster patient—clinician relationships. These ﬁhdings highlight the need to prioritise a
more empathetic, patient-centred focus in the cufrent deployfnent of telemedicine.

Le’seraging telemedicine to increase the acoess of eoncordant physician—patieﬁt pairings
could help to achieve gree’ter trust m remote platforms. Telehealth suppliers should consider offering
the option for patienfs to arrange appointments with concordant physicians. Thesepairing’s can be
enabled through the integration of extensive physician databases, such as IQVIA'S OneKey, into

telehealth platforms such that minon'ty patients can find medical pfofessionals With greater ease. It
- is well documented that minority patients prefer care from racially and ethnically concordant doctors,
and that these bairings typicaliy result in more favourable health outcomes. ThlS trend is especially
salient for the care of Black patients: one study noted that treatment of Black men by Black physicians
can reduce the Blaek—Whlte d1spar1ty in *cardlovascular disease *mortality by 19%. Concordant
physicians were viewed as more trusted sources of mformatmn and care. Unbound by distance,
 telehealth can enable patients to more convemently connect with concordant doctors facxhtatmgb
stronger relatlons!nps and trust in these emergmg systems
(Hi 41 : “Paradox of telemedicine: building or neglectmg trust and equity”. July 01,2022. The Lancet
Digital Health Volume 4 X —HKE) |
Gx) -
*regimen : YHEEHE
*exacerbate : BL I 3 |
*adjusting for comorbidities and preferred 1aﬁguage . (MEHRHZT 2927 abE
RFBOEBOYBERET S | |
*paucity : Rl
*mitigate CEBETS
*cardiovescular : Dﬂﬁ[ﬁl%%@

*mortality : %t@
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ROEXEFATUATORNISERAEL,

Plastic pollution is a massive problem. Some 400 million tonnes of the material is produced
each year, a figure that could double by 2040. Of all the plastic that has ever been produced, only
about 9% has been recycled and 12% “incinerated. Almost all other waste plastic has ended up in the
ocean or in huge landfill sites. More than 90% of plastics are made from fossil fuels. If left unchecked,
plastics production and disposal will be responsible for 15% of permitted carbon emissions by 2050
if the world is to limit global warming to 1.5°C above pre-industrial temperatures.

Talks on the treaty are expected to take between two and three years and will be orgamzed by
the United Nations Environment Programme, based in Nalrobl A significant feature of the treaty is
“ that it will be legally binding, like the 2015 Paris climate agreement and the Montreal Protocol, a
1987 treaty that led to the production and use of *ozone-depleting substances being phased out. -

A team of nego'tiatofs from different regions is being established. By the end of May, they
will start work on the treaty’s text. According to last week’s UN decision, these negotiators will
consider “the possibility of a mechanism to pmVide policy relevant scientific and socio-economic
information and assessment related to plastic pollution”. But they need to do more than just consider
a mechanism. The UN must urgently set up' a scientists’ group that can give the negctiators expert
‘advice and respond to their questions. These science advisers would need to reflect the necessary
expertise in the natural and social sciences, as well as in engmeermg, and represent dlfferent regions

of the world. '
1 Nations want the plastics treaty to be more ambmous than most existing env1ronmental
~agreements. Unlike the Montreal Protocol, which replaced around 100 ozone-depleting substances
with ozone—fn'endly alternatives, countries have agreed that a plastics trealy must lock sustainability
into the “full hfe—cycle of polluting materials. (1yThis means plastics manufactunng must become a
zero-carbon QIOCBSS as must plastics recycling and waste disposal. These are not straightforward

ambitions, which is Why research — and access to research — 1s SO nnportant as negotiations get
under way. , _ . -
Most plastics are designed in a ‘linear’ one—way process: small, carbon-based molecules are
- knitted together with chemical bonds to make long and cross-linked polymer molecules. These bonds

E . are hard to break, which makes plastics extremely long- lastmg They do not degrade easily and are

difficult to recycle
o Marine litter often grabs the headlines, but plastic pollution is everywhere. Landfill sites
coniaining mountains of plastic blight our planet, and minuscule particles of plastic are found in even
the most *pristine environments. Such is the scale and persistence of plastics that they are now
entering the fossil record. And a new human-made ecosystem - the plastlsphere — has emerged
that hosts microorganisms and algae.
~ As negotiators get to work; they will need scientists to help them address . (2) several key
guestlons. Which types of plastic can be recycled? Which plastics can be des1gr_1ed to blodegrade, and
under what conditions? And which plastics offer the best chances for reuse? Moreover, social-
" sciences research will be essential to understanding the implications of — and inter-relationships
between —. the solutions that countries and industries will have to choose from. For example, new
- . ’.- 1 2 . . o
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technologies and processes will have impacts on jobs. Thése impacts need to be studied so that risks
to people’s livelihoods can be *mitigated.

Mapping out the implications of various approaches to greening the plastics industry will also
require cooperation between govemments, industry and campaign organizations — building on the
cooperation that has brought the world to the start of negotiations.

Plastics have made the modern world. They are a staple of daily life, from construction to
clothing, technology to transport. But plastics use is also increasing at a rapid rate, and this is no
longer *tenable — around half of (3)all glastics ever produced have been made since 2004.

It is clear from the UN’s ongoing efforts to tackle climate change that it is not enough for a
treaty to be legally binding. *Signatories must also be held accountable, with regular reporting and
checks on progress. Equally important is the need for science advice to be *embedded in the talks
from the earliest possible stage.

(Used with permission of Springer Nature BV, from "Landmark treaty on plastic pollution must
~ put scientific evidence front and centre" by Springer Nature Nature 603, 202 (2022), ©2022
Springer Nature ; permission conveyed through Copyright Clearance Center, Inc. —#ti(Z)
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1 | ROEXZFHEAT, BEICEARBTELRIV,

(DHealth is already being harmed by global temperature increases and the destruction of

the natural world, a state of affairs health professionals have been bringing attention to for
decades. The science is *unequivocal: a global increase of 1.5°C above the pre-industrial

average and the continued loss of biodiversity risk catastrophic harm to health that will be
impossible to reverse. Despite the world’s necessary preoccupation with *Covid-19, we cannot
wait for the pandemic to pass to rapidly reduce emissions.

The risks to health of increases above 1.5°C are now well established. Indeed, no
temperature rise is “safe.” In the past 20 years, heat-related *mortality among people over 65
years of age has increased by more than 50%. @Higher temperatures have brought increased

*dehydration and *renal function loss, *dermatological malignancies, *tropical infections,
adverse mental health outcomes, *pregnancy complications, allergies, and *cardiovascular and
*pulmonary *morbidity and mortality. Harms disproportionately affect the most vulnerable,
including children, older populations, ethnic minorities, poorer communities, and those with
underlying health problems.

Global heating is also contributing to the decline in global yield potential for major
crops, which has fallen by 1.8 to 5.6% since 1981; this decline, together with the effects of
extreme weather and soil depletion, is hampering efforts to reduce undernutrition. Thriving
ecosystems are essential to human health, and the widespread destruction of nature, including
habitats and species, is eroding water and food security and increasing the chance of pandemics.

The consequences of the environmental crisis fall disproportionately on those countries
and communities that have contributed least to the problem and are least able to mitigate the
harms. @ Yet no country, no matter how wealthy, can shield itself from these impacts. Allowing

the consequences to fall disproportionately on the most vulnerable will breed more conflict,
food insecurity, forced displacement, and *zoonotic disease — with severe implications for all
countries and communities. As with the Covid-19 pandemic, we are globally as strong as our
weakest member.

Rises above 1.5°C increase the chance of reaching *tipping points in natural systems
that could lock the world into an acutely unstable state. This would critically impair our ability
to mitigate harms and to prevent catastrophic, runaway environmental change.

*Equity must be at the center of the global response. @Contributing a fair share to the

global effort means that reduction commitments must account for the cumulative, historical
contribution each country has made to emissions, as well as its current emissions and capacity
to respond. Wealthier countries will have to cut emissions more quickly, making reductions by
2030 beyond those currently proposed, and reaching net-zero emissions before 2050. Similar
targets and emergency action are needed for biodiversity loss and the wider destruction of the
natural world.
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To achieve these targets, &governments must make fundamental changes to how our
societies and economies are organized and how we live. The current strategy of encouraging
markets to swap dirty for cleaner technologies is not enough. Governments must intervene to
support the redesign of transport systems, cities, production and distribution of food, markets
for financial investments, health systems, and much more. Global coordination is needed to
ensure that the rush for cleaner technologies does not come at the cost of more environmental
destruction and human *exploitation.

®Many governments met the threat of the Covid-19 pandemic with unprecedented

funding. The environmental crisis demands a similar emergency response. Huge investment will

be needed, beyond what is being considered or delivered anywhere in the world. But such
 investments will produce huge positive health and economic outcomes. These include high-
quality jobs, reduced air pollution, increased physical activity, and improved housing and diet.
Better air quality alone would realize health benefits that easily offset the global costs of
emissions reductions.

These measures will also improve the social and economic determinants of health, the
poor state of which may have made populations more vulnerable to the Covid-19 pandemic. But
the changes cannot be achieved through a return to damaging *austerity policies or the
continuation of the large inequalities of wealth and power within and between countries.

In particular, (Dcountries that have disproportionately created the environmental crisis

must do more to support low- and middle-income countries to build cleaner, healthier, and more

*resilient societies. High-income countries must meet and go beyond their outstanding

commitment to provide $100 billion a year, making up for any shortfall in 2020 and increasing
contributions to and beyond 2025. Funding must be equally split between mitigation and
adaptation, including improving the resilience of health systems.

(Adapted from “Atwoli L. et al. Call for emergency action to limit global temperature
increases, restore biodiversity, and protect health. N Engl J Med 2021 Sep 16;385(12):1134-
1137.” CC BY 4.0)
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[1] ROEXERATUTOMOICERZEL,

In the global sustainable development agenda, (1)the United Nations’ (UN) “Transforming Our

World: The 2030 Agenda‘ for Sustainable Develop_k ment” adopted 17 Sustainable Development Goals

(SDGs) that are intended to “stimulate action over the next 15 years in areas of critical importance

for humanity and the planet”. Iny policy circles, these SDGs are being increasingly referred to simply
“The Global Goals”. They represent a‘global agreement across‘United Nation’s member states

“used in natlonal development plans academxc and foreign aid. pnontlzatron As reported by Waage

et al the 17 SDGs, with - 169 targets and 232 spemﬁc indicators, can be represented in three

*concentric layers, whlch reflect their main . intended outcomes:  the wellbeing goals the
infrastructure goals, and the natural environment goals. k | _‘

) Accordmg to the Food and Agnculture Orgamzatlon of the United Natrons (FAO) food'
productron will have to increase by 70% to be able to feed the world in 2050 growing population,
increasing wealth, and urbamzatlon espemally in recent mdustnahzed countnes have changed
vconsumptlon patterns and food preferences, leading to_ hrgher ammal protein demands. (2)Th1s context
places heavy pressure on,.ah'eady limited resources, aggrayates the competition for land to produce
food, feed, and fueI and makes the challenge of environmental sustainability even more difﬁcult

" Conversely, while one-third of food is wasted, 8. 9% of the world populatlon are estimated to have

* been underourished and 25.9% suffered from both moderate and severe levels of food insecurity m‘

2019. - ”

Insects reduce the above-mentioned societal challenges, create healthier and more sustamable
food, and reduce ammal feed production and consumption. Insects are rich in protems (37—63%) and
: fats (20-40%), Wlth weli-baianced amino acid and *fatty acid profiles, respectlvely, and they are
good sources of minerals and vitamins. When compared to conventional hvestock, insect productlon
has a lovrer environmental impact because of, amongst other thjngs the limited ‘need for land and
water and the reduction in greenhouse gas and carbon drox1de emissions. As *poikilotherm, insects
have a high feed conversion rate, requmng much less feed to produce the same amount of ammal
protems 1-kg of live animal welght of crickets requires l .7 kg of feed, as compared to 2.5 kg for
chicken, 5 kg for pork, and 10 kg for beef. In addition, insects have a higher percentage of *edible
mass, up to 80% when compared to around 55% of chicken, 70% of pork, and only 40% of cattle.
 Insects can also be cultured on locally available industrial and agricultural waste streams, recycling
aloss into a valuable protein source. Moreover, insects can oe .gathered from natore or farmed with

_ v 4. .
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simple techniques and minimal facilities requiring minimal land or capital and have a quick growth
rate. | _ | | _
All of @)the above-mentioned insect features point out the high p\\otentiality of this emerging

sector. Insect farming will surely increase the overall agricultural production, both via large- and .
small-scale farms. An increased a@d widespread conscioﬁéness regarding the f)otential of insecté will
also contribute to political and marketing choices, contributing to iﬁcrease livelihood, economic
'development, and social integration, especially in countries with a long tradition of *entomophagy
and insects rearing," such as .Asika, South America, and Africa. A practical exam’p'le‘of the insect

potential is repreéented by the one called 4“The Thai example”. Indeed, even if the use of insect as

food was historically present in the counﬁy, in the last decades it was only improved by moving from
collecting insects into the wild to rearing ,tﬁem in close énvironmenf. It was proficiently drivén by a
| strong market demand supported by academic research and inhovétion in private sectors (from |
- processing to selling). A new Iﬁroductioﬁ section ‘was proﬁciently/ established that assured new
: incomes and emﬁloyment to\ Thai people with more than 20,000 family farms rearing insects as food |
and feed. Implementing innovative and sustainable food prdduction strategies, such as- insect farming,
~ may contribute to several of the SDGs, which are interconnected. Insect farming could directly or
) indifectly contribute to several SDGs, as proposed by diﬁerent authors. Théréfore,' the aim of this
review was to analyse all of the SDGs one-by-one and relate them to ediblve insects, referriﬁg to
direct-indirect effects. Links befwéen SDGs wére also reported in order to improve the outcomes band
| ‘ oon!ribuﬁons to reach the goals. | | ‘
(H#i8 : Moruzzo R, et al.,, 2021. Edible Insects and Sustainable Development Goals. Insects.
Volume 12(6): 557. doi: 10.3390/i§1sects12060557 & 0 —ERE) |

G :
*concentric : FOFRD
*fatty acid : fEHHER
*poikilotherm : ZiREY)
*edible : B D
*entomophagy : EHE
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,xamsca HATUTOMOICERSZE L,

ngorous efforts to minimise d1sease transmission in the COVID 19 pandemlc have catalysed
the development of comprehenswe telemedlcme systems Beyond enabling contactless health care, -
telehealth increases the convenience of routine ‘health care, expands access to spec1alty care, and
allows for more diligent *regimen momtonng These transformational changes will probably endure,
with the potential of an estimated US$ 259 billion in health care spending to be shifted to virtual
health care. Telehealth offers immense prom1se in bndgmg health disparities. Yet, smlultaneously,
telehealth might *exacerbate existing inequities because of dlspantles in broadband and technology
access by race and household mcome However, we argue that the promises and opitfalls of
telehealth are rooted in somethmg more fundamental—trust. | v |

. Analysis of the Mount Sinai de-1dent1ﬁed COVID 19 database found that Black patlents were
more than four times more likely than Whrte Americans to seek health care in the emergency
" department over telehealth services, even when *adjustmg for comorbldltles and preferred language.

_ Tlns smdy, as well as other hterature offers the potentral explanatlon that the lack of pre-estabhshed‘
relatlonslnps with physicians, as well as mistrust of digijtal platforms, could drive this reluctance to |
~ pursue telemedlcme Indeed, Black Americans are less hkely than Wh1te Amerlcans to have strong
'relanonshlps with their primary care physmrans potent1ally contnbutmg to scepticism that hlgh-

’quahty care can be provided over telehealth. Weber and colleagues’ ﬁndmgs urge consideration |

regarding how patrent—chmcxan relatlonshlps through telemedlcme can 1mpact health equity,”

especlally given institutionalised distrust among Black communities. » »

| - To be certain, this *paucity of trust is notlung new. Transgeneratlonal trauma expenenced by :
‘Black commumttes has created the perceptwn—and often reahty~——-that health care entities do»\not
have their best interests at heart. Black Americans have historically adopted novel .medical
technologies at lower rates than their White counterparts, due in large part to inaccessibility and well
founded suspicion towards{ medical lnnovation. Although distrust negatively affects telemedical
- outcomes, the inverse also holds true. Orrangev_ and collea‘gues note that patient satisvfact_ion.with
telehealth Wast primarily influenced by the “degree of trust in their physician”. As such, a paucity of
- trust 1s likely to undermine the potential for telemedicine to *mitigate health disparities, underscoring
why trust and telemedicine must be developed and bolstered simultancously. Although all could
benefit in the absolute; mistrust among Black Americans around telemedicine, and the medical
, . ‘ ,
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establishment more broadly, might only *exacerbate (2jdeep-rooted health disparities.

Patient—clinician relatxonshlps are also harmed by the lack of connectedness due to interaction
through a digital interface. In fact, Ladin and colleagues found that telehealth visits reduce doctor—
patient - connection and promote dissatisfaction and mistrust most prominently among those
identifying as Black, Hispanic, a.od Naﬁve American. In a discipline like medicine, which is equally
humanjstic asitis technical,‘ both physical and emotional cére are necessary to achieve optimal health
outcomes and bolster patient—clinician relationships. These ﬁhdings highlight the need to prioritise a
more empathetic, patient-centred focus in the cufrent deployfnent of telemedicine.

Le’seraging telemedicine to increase the acoess of eoncordant physician—patieﬁt pairings
could help to achieve gree’ter trust m remote platforms. Telehealth suppliers should consider offering
the option for patienfs to arrange appointments with concordant physicians. Thesepairing’s can be
enabled through the integration of extensive physician databases, such as IQVIA'S OneKey, into

telehealth platforms such that minon'ty patients can find medical pfofessionals With greater ease. It
- is well documented that minority patients prefer care from racially and ethnically concordant doctors,
and that these bairings typicaliy result in more favourable health outcomes. ThlS trend is especially
salient for the care of Black patients: one study noted that treatment of Black men by Black physicians
can reduce the Blaek—Whlte d1spar1ty in *cardlovascular disease *mortality by 19%. Concordant
physicians were viewed as more trusted sources of mformatmn and care. Unbound by distance,
 telehealth can enable patients to more convemently connect with concordant doctors facxhtatmgb
stronger relatlons!nps and trust in these emergmg systems
(Hi 41 : “Paradox of telemedicine: building or neglectmg trust and equity”. July 01,2022. The Lancet
Digital Health Volume 4 X —HKE) |
Gx) -
*regimen : YHEEHE
*exacerbate : BL I 3 |
*adjusting for comorbidities and preferred 1aﬁguage . (MEHRHZT 2927 abE
RFBOEBOYBERET S | |
*paucity : Rl
*mitigate CEBETS
*cardiovescular : Dﬂﬁ[ﬁl%%@

*mortality : %t@
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ROEXEFATUATORNISERAEL,

Plastic pollution is a massive problem. Some 400 million tonnes of the material is produced
each year, a figure that could double by 2040. Of all the plastic that has ever been produced, only
about 9% has been recycled and 12% “incinerated. Almost all other waste plastic has ended up in the
ocean or in huge landfill sites. More than 90% of plastics are made from fossil fuels. If left unchecked,
plastics production and disposal will be responsible for 15% of permitted carbon emissions by 2050
if the world is to limit global warming to 1.5°C above pre-industrial temperatures.

Talks on the treaty are expected to take between two and three years and will be orgamzed by
the United Nations Environment Programme, based in Nalrobl A significant feature of the treaty is
“ that it will be legally binding, like the 2015 Paris climate agreement and the Montreal Protocol, a
1987 treaty that led to the production and use of *ozone-depleting substances being phased out. -

A team of nego'tiatofs from different regions is being established. By the end of May, they
will start work on the treaty’s text. According to last week’s UN decision, these negotiators will
consider “the possibility of a mechanism to pmVide policy relevant scientific and socio-economic
information and assessment related to plastic pollution”. But they need to do more than just consider
a mechanism. The UN must urgently set up' a scientists’ group that can give the negctiators expert
‘advice and respond to their questions. These science advisers would need to reflect the necessary
expertise in the natural and social sciences, as well as in engmeermg, and represent dlfferent regions

of the world. '
1 Nations want the plastics treaty to be more ambmous than most existing env1ronmental
~agreements. Unlike the Montreal Protocol, which replaced around 100 ozone-depleting substances
with ozone—fn'endly alternatives, countries have agreed that a plastics trealy must lock sustainability
into the “full hfe—cycle of polluting materials. (1yThis means plastics manufactunng must become a
zero-carbon QIOCBSS as must plastics recycling and waste disposal. These are not straightforward

ambitions, which is Why research — and access to research — 1s SO nnportant as negotiations get
under way. , _ . -
Most plastics are designed in a ‘linear’ one—way process: small, carbon-based molecules are
- knitted together with chemical bonds to make long and cross-linked polymer molecules. These bonds

E . are hard to break, which makes plastics extremely long- lastmg They do not degrade easily and are

difficult to recycle
o Marine litter often grabs the headlines, but plastic pollution is everywhere. Landfill sites
coniaining mountains of plastic blight our planet, and minuscule particles of plastic are found in even
the most *pristine environments. Such is the scale and persistence of plastics that they are now
entering the fossil record. And a new human-made ecosystem - the plastlsphere — has emerged
that hosts microorganisms and algae.
~ As negotiators get to work; they will need scientists to help them address . (2) several key
guestlons. Which types of plastic can be recycled? Which plastics can be des1gr_1ed to blodegrade, and
under what conditions? And which plastics offer the best chances for reuse? Moreover, social-
" sciences research will be essential to understanding the implications of — and inter-relationships
between —. the solutions that countries and industries will have to choose from. For example, new
- . ’.- 1 2 . . o
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technologies and processes will have impacts on jobs. Thése impacts need to be studied so that risks
to people’s livelihoods can be *mitigated.

Mapping out the implications of various approaches to greening the plastics industry will also
require cooperation between govemments, industry and campaign organizations — building on the
cooperation that has brought the world to the start of negotiations.

Plastics have made the modern world. They are a staple of daily life, from construction to
clothing, technology to transport. But plastics use is also increasing at a rapid rate, and this is no
longer *tenable — around half of (3)all glastics ever produced have been made since 2004.

It is clear from the UN’s ongoing efforts to tackle climate change that it is not enough for a
treaty to be legally binding. *Signatories must also be held accountable, with regular reporting and
checks on progress. Equally important is the need for science advice to be *embedded in the talks

from the earliest possible stage.

(Used with permission of Springer Nature BV, from ”Landmark treaty on plastic pollution must put
scientific evidence front and centre” by Springer Nature Nature 603,202 (2022), ©2022 Springer
Nature ; permission conveyed through Copyright Clearance Center, Inc. —HBREXZY)

- (3F)

*incinerate : 19 5

*ozone-depleting : A B EWHIET S
*pristine : FANHTD

*mitigate : B I D

*tenable : HEETE D

*signatory : I E

*embed : MlAHAD
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1. How bad are *incandescent light bulbs for the environment

- Keeping the world lit with artificial lighting comes with significant environmental
impacts; About 15 percent of global electricity consumption and five percent of greenhouse gas
(GHG) emissions worldwide can be attributed to lighting alone. The use of artificial light at night '
also contributes to light pollution in the environment, which can disrupt the behav1or of wildlife
and contribute to insect *blOleCI‘Slty loss.

To conserve energy, the practice of turning the lights off when they’re not in use is often
recommended. a)_However, it’s not that simple. The energy required to light the room
largely depends on the type of bulb. Incandescent light bulbs—the least efficient type of lighting—
should always be turned off when they aren’t needed. Meanwhile, compact *fluorescent light bulbs
(CFL), which are more affected by the number of times they are switched on and off, should only
be turned off when leaving the room for more than 15 minutes.

Although switching lights off may help reduce energy use, switching to hght-emlttmg diodes

-(LED)—today’s most energy-efficient lighting technology—may be even better in the long run.

Compared to tungsten filament in incandescent bulbs or mercury vapor in CFLs, diodes require
less electricity to prodube a light output, thereby using less energy and lasting longer than other
lighting options. Here’s why making the switch to energy-efﬁcwnt lighting carries environmental
and economic benefits.

2. Incandescent bulbs aren’t very energy-efficient

The biggest environmental issue with incandescent bulbs is low energy efﬁmency Only two
to three percent of the electricity powering the bulb actually is converted to visible light, says
Matthew J. Eckelman, assistant professor of civil and environmental engineering at Northeastern
University. For an incandescent bulb to work, the tungsten filament inside must be heated to the
point that it glows. These kinds of bulbs aren’t efficient because the rest of the electrical power
supplied to the bulb that isn’t converted to visible light is lost as heat.

“Incandescent bulbs use more energy and produce more heat due to their engineering designs,”
says Paul Foote, energy efficiency and conservation specialist at the University of Illinois at
Urbana-Champaign. It’s important to shift to more energy-efficient alternatives to reduce the
environmental impacts of incandescent bulbs from the *utilization of foss11 fuels for electrlcr[y, he
added. ' :
Other lighting technologies are a more efficient option. For instance, CFLs and LEDs use
~ about 75 percent and 90 percent less energy than incandescent light bulbs respectlvely Compared
to incandescent bulbs, these higher-efficiency alternatlves use more electr1c1ty for the producnon
of light, not heat.

If every household in the country replaced one incandescent light bulb with a CFL bulb, it
- would save enough energy annually to prevent GHG emissions equivalent to what 800,000 cars
would produce. ( 7 ) that LEDs are ( A ) energy-efficient ( 7 ) CFLs, their ( = ) may
( 7 ) GHG emissions ( # ) further.

“This matters because 60 percent of the electricity in the US is still generated from fossil fuels,
with their attendant emissions of greenhouse gasses and harmful air pollutants, such as *particulate

1

369



- matter,” says Eckelman. “Air pollution from the energy system causesone in five deaths
worldwide, but reducing demand for 'elect_r'icity through energy efficiency helps to lessen this
health burden.”

According to a 2017 study pubhshed in Envzronmental Research Letters, if a household uses
incandescent bulbs for more than three hours a day on average, it may be optimal to upgrade by
replacing them immediately with CFLs or LEDs. If it’s being used for only about 1/7th of an hour,
it’s better to keep the incandescent bulb and replace it with an LED bulb the following year. With
the use of a model, the authors determined the best point to. retire a lamp that is in working
condition to obtain an optimal replacement policy among all the possible upgrade scenarios.

' B)_Switching to energy-efficient light bulbs in the household not only minimizes the
environmental impact of inefficient lighting, but also illuminates the home with the same amount
of light for fewer environmental and economic costs. |

3. New bulb rules will reduce carbon emissions and save money ‘

Last week, the U.S. Department of Energy (DOE) adopted a new rule implementing a
minimum standard of 45 *lumens per watt for light bulbs. This essentially phases out older, high-
energy incandescent light bulbs, which don’t meet the criteria at 15 lumens per watt.

By *mandating a minimum light output or lumens per watt, manufacturers make sure all bulbs
can effectively light up a room, which ensures that consumers will avoid overusing energy with
substandard bulbs to get the same level of brightness, says Foote. “When upgrading from
incandescent bulbs to LEDs, we have noticed a 60 percent decrease in energy consumption on
average, and therefore energy cost av01dance has reduced our utility bill by similar amounts for
lighting,” he adds. :

Once the new rule from the DOE is fully implemented next year, consumers are expected to
save nearly $3 billion per year on their utility bills. Moreover, they don’t have to buy bulbs as ,
frequently as they used to because energy-efficient bulbs last much longer than incandescent ones.

“Incandescent bulbs have shorter lifetimes compared to other lighting technologies like
fluorescents or LEDs that can last 10 to 50 times longer,” says Eckelman. “This means that
consumers won’t have to replace bulbs as often. Typical incandescent bulbs operate at about 15

" Jumens per watt, so the standard represents a tripling of energy efficiency at a minimum and
“electricity for lighting will decrease by at least two-thirds.”

About 222 million metric tons of carbon emissions are projected to be slashed over the next
30 years thanks to the new rule. Still, ensuring that everyone has access to affordable energy-
efficient bulbs is a crucial step. :

According to a 2018 study published in Applied Energy, energy-efficient light bulbs are less
available and more expensive in high-poverty areas and smaller stores. The cost to upgrade from
incandescent to LEDrlighting was also found to be twice as high in higher-poverty areas. Equitable
access to affordable energy-efficient hghtmg across all populat1ons is paramount as the nation
transitions to more efﬁcnent energy use.

With the new rules from the DOE, energy-efficient bulbs will become the norm, whlch should
improve access, says Eckelman. Since 2008, the price of LED bulbs dropped by almost 90 percent.
Although the upfront cost of LEDs remains higher than incandescents, households can still end up
saving between $50 to $150 per bulb, depending on local electricity prices, he adds.

“In order to lessen the burden of this transition, though, many states run energy efficiency '
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progfams, often funded by utilities themselves, that provide LEDs and other energy-efficient
technologies at a discount,” says Eckelman. “*Ramping up these sorts of programs and increasing
outreach efforts in lower-income areas will certainly help.”

(1) |
“*incandescent light bulb : HEUT
*biodiversity . ZEMZAEME
*fluorescent light bulb : B J£AT
*utilization : F ~
“*particulate matter : K FRWE
*lumen : b— A COEROEAr, RIHBE E IZBIF BB D & DB
*mandate : LT D
*paramount : B b HER
*ramp up : BT
(From “How bad are incandescent light bulbs for the‘environment?” BY CARLA DELGADO, Popular Science.

Copyright © 2022 Recurrent. All rights reserved. Reproduced by permission of erght s Media, LLC as agent
for Recurrent Ventures Inc.)
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ROZFEIL D) 4D 1, & EEBUFIC LT, @&, S ), BORBIE 217 5 HAEITH
BETIITTHHREE [HERBEFRMRE (World Development Report) | 5B LEZEDTH
5. BXEFATUTORMICEZ 2RIV, REBBEICFHOHIRE S 256, AFR,
#Hx, TAZ7 7y b, fiBEb1FELTHERIAHI L.

@

For millennia, farming and food supply have depended on access to accurate information.
When will the rains come? How large will the yields be? What crops will earn the most money at
market? Where are the most likely buyers located? Today, that information is being collected at an
unseen rate through *data-driven agricultural business models. In India, farmers can access a data-
driven platform that uses satellite imagery, artificial intelligence (AI), and *machine learning to
detect crop health remotely and estimate yield ahead of the harvest. By sharing such information
with financial institutions, farmers can demonstrate their potential profitability and thus increase
their chance of obtaining a loan. Other data-driven platforms provide real-time crop prices and
match sellers with buyers.

For remote populations around the world, receiving specialized medical care has been nearly
impossible without having to travel miles to urban areas. a)Today, ( )and (_ )can (_ )and ()

( 7 )remotely (£ ) () (V) ( )and( ) that helps ().

D

Data collected and managed by the private sector for commercial purposes hold great potential
to spur development. Innovations in the use and application of data by businesses are creating
tremendous economic value by enhancing data-driven decision-making and reducing transaction

costs. pA 2011 study of 179 large firms in the United States indicated that firms adopting data-

driven decision-making increased their productivity by 5-6 percent relative to what would be

expected in view of their other investments and use of information technology.

Although data are in many ways an input to the production process of firms, much of the recent
explosion of new data has come about as a *byproduct of economic activity, such as digitization of
firm operations, mobile phone usage by individuals, digital transactions, and social media
interactions. These data are collected at high frequency and can provide detailed information on
individuals, businesses, economic outcomes, and phenomena. They not only enhance the economic

efficiency of the firms themselves, but also offer cypotential to be reused for public policy needs

such as *COVID-19 tracking. For example, financial services providers are increasingly adopting
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alternative *credit scoring techniques to solve the long-standing issue of lack of data on potential
borrowers in banking. These techniques take advantage of users’ *digital footprints to assess
*creditworthiness for those who otherwise lack documentation.

But these trends also come with new risks that must be addressed to ensure that the data-driven
economy raises social welfare. Concerns are growing about excessive data collection, insufficient
governance of data held by private firms, and inadequate protection of personal data. Many of these
concerns result from the misuse of personal data. Such misuses include the failure of firms to
properly protect the financial information of clients—exposing them to theft of funds or identity—
or firms’ engagement in unauthorized use of, or failure to protect, individuals’ confidential health or
location data.

Many of the processes through which firms create value with their data are driven by
algorithms and machine learning. In these models, algorithms determine, among other things, what
information, products, or services individuals are exposed to and at what price; what insurance
packages they are offered; whether their loan applications are approved; what jobs they qualify for;
and what medical advice they receive.

All these types of activities have the potential to significantly improve economic efficiency. For

example, pby consuming more data types and discovering relevant information from seemingly

unrelated patterns, machine learning could generate credit scores for more individuals with greater

precision. However, if the data input into the machine learning have discriminatory nature, machine

learning will amplify that discrimination (e.g. gender, racial. ethnic-based. age. and sexual-

orientation discrimination), not only producing harmful results, but also making them worse. This

point brings to mind the decades-old data science *adage “garbage in, garbage out,” meaning that a
data processing system such as machine learning is no better than the data it is given to process. But
there is a deeper concern: the output from machine learning is typically not clear and changes
frequently as new data enter the system. Almost by design, it creates a rule that lacks transparency,
and so identifying discriminatory elements of the algorithm can be technically very challenging.
Often, data-driven markets exhibit *positive network externalities and tend to be dominated by
a few large firms. This may exclude smaller or more traditional firms, damage local
*entrepreneurship, and negatively impact consumer welfare. These effects may be worsened in
developing markets, where new entry firms have less access to start-up capital and where there is a
lack of data science specialists. To reduce this, policy makers can address the underlying constraints
to achieving scale, such as *geoblocking or lack of harmonization of data policies across countries.

They can ensure that sector regulations and government support schemes provide a level playing

field for all firms.
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(Reprinted from World Bank, 2021, World Development Report 2021: Data for Better Lives,
Creative Commons Attribution CC BY 3.0 IGO. —#{i& %)

(&)

* data-driven : 7—F FUZ7 D (RELZZL DT —ZOGHHEREANVTIEIER
RIS D HWTRBRREEITH T 7 r—F It &E5< )

* machine learning : ¥ FE (F—F OERITH D — 0% — U 2 HioN B T8
LTERL, 8 LERREEAVTTRHEZ1T 5 F15.)

* byproduct : B FEY)

* COVID-19 tracking : COVID-19 DGR IR E AL E 0185

* credit scoring : fEAIR 2T U/ (BEOAECRMEREEL TMT5FHED 1o, =
NETOSRMBIIRE DR LIAB N & o T HEITEI - GEE - FARE - RFERE:
EDERETICBMEZITINE I PEREL TR, RLIIEARAaT Y v 7 ORER
FRWTEEZITS GREEIEZ 22H5.)

* digital footprint : 7 Z /v - T N UL (A Z—Fy FEFA L L E KL EH
NZ L. EFHEBBIORBE, (v &2—xy FOMEBERBE, 2A—NVOEZERERL.)

* creditworthiness : € BRI 3 REE B EEH O ROEBRF I3 L TR EECE ORE

* adage : }& 2

* positive network externality : DR >y NI — 7 A5 (HD T —EXDOFAFNEZ 51T
FRIV—ERADFEENEELIMEEOZ L. & 21E, BEEFET Ty b7+ — AT
FIAENHEZ 2 LR CTEDERBIE A TH—ERADBANEE VLT .)

* entrepreneurship : ELEFEH

* geoblocking : L— W —DOHBEMFIEICL AV —Xy ha LTy ~D7 7 & AR
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FEAE 2EU ERWTIE R B0,

(D analyze such data @ AI (D diagnose @ monitor (® patients (® patient health data
(@) sensors telehealth clinics (9 that collect their specialists @D using

aToday, ( Yand (_)can( )and () (7)) remotely (1) ( ) (V) ( )and ( ) thathelps ().

THRES B)ZFNAR L7z SV,

THRRES O RENTWAT —F OFFHFIEIZOWT, AXTHITENTWHAEHO
LR HHIE AAETLOR LA S,

THRER D) &FOER L7a S0,

EDFXy MU — 7 A E M (*positive network externality) 2 AT AEHR 7T v h 7 +
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[1] ROEXERATUTOMOICERZEL,

In the global sustainable development agenda, (1)the United Nations’ (UN) “Transforming Our

World: The 2030 Agenda‘ for Sustainable Develop_k ment” adopted 17 Sustainable Development Goals

(SDGs) that are intended to “stimulate action over the next 15 years in areas of critical importance

for humanity and the planet”. In policy circles, these SDGs are being increasingly referred to simply

“The Global Goals”. They represent a‘global agreement across‘United Nation’s member states
“used in natlonal development plans academxc and foreign aid. pnontlzatron As reported by Waage
et al the 17 SDGs, with - 169 targets and 232 spemﬁc indicators, can be represented in three
*concentric layers, whlch reflect their main . intended outcomes:  the wellbeing goals the
infrastructure goals, and the natural environment goals. k | _‘

) Accordmg to the Food and Agnculture Orgamzatlon of the United Natrons (FAO) food'
productron will have to increase by 70% to be able to feed the world in 2050 growing population,
increasing wealth, and urbamzatlon espemally in recent mdustnahzed countnes have changed
vconsumptlon patterns and food preferences, leading to_ hrgher ammal protein demands. (2)Th1s context
places heavy pressure on,.ah'eady limited resources, aggrayates the competition for land to produce
food, feed, and fueI and makes the challenge of environmental sustainability even more difﬁcult

" Conversely, while one-third of food is wasted, 8. 9% of the world populatlon are estimated to have

* been underourished and 25.9% suffered from both moderate and severe levels of food insecurity m‘

2019. - ”

Insects reduce the above-mentioned societal challenges, create healthier and more sustamable
food, and reduce ammal feed production and consumption. Insects are rich in protems (37—63%) and
: fats (20-40%), Wlth weli-baianced amino acid and *fatty acid profiles, respectlvely, and they are
good sources of minerals and vitamins. When compared to conventional hvestock, insect productlon
has a lovrer environmental impact because of, amongst other thjngs the limited ‘need for land and
water and the reduction in greenhouse gas and carbon drox1de emissions. As *poikilotherm, insects
have a high feed conversion rate, requmng much less feed to produce the same amount of ammal
protems 1-kg of live animal welght of crickets requires l .7 kg of feed, as compared to 2.5 kg for
chicken, 5 kg for pork, and 10 kg for beef. In addition, insects have a higher percentage of *edible
mass, up to 80% when compared to around 55% of chicken, 70% of pork, and only 40% of cattle.
 Insects can also be cultured on locally available industrial and agricultural waste streams, recycling
aloss into a valuable protein source. Moreover, insects can oe .gathered from natore or farmed with

_ v 4. .
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simple techniques and minimal facilities requiring minimal land or capital and have a quick growth
rate. | _ | | _
All of @)the above-mentioned insect features point out the high p\\otentiality of this emerging

sector. Insect farming will surely increase the overall agricultural production, both via large- and .
small-scale farms. An increased a@d widespread conscioﬁéness regarding the f)otential of insecté will
also contribute to political and marketing choices, contributing to iﬁcrease livelihood, economic
'development, and social integration, especially in countries with a long tradition of *entomophagy
and insects rearing," such as .Asika, South America, and Africa. A practical exam’p'le‘of the insect

potential is repreéented by the one called 4“The Thai example”. Indeed, even if the use of insect as

food was historically present in the counﬁy, in the last decades it was only improved by moving from
collecting insects into the wild to rearing ,tﬁem in close énvironmenf. It was proficiently drivén by a
| strong market demand supported by academic research and inhovétion in private sectors (from |
- processing to selling). A new Iﬁroductioﬁ section ‘was proﬁciently/ established that assured new
: incomes and emﬁloyment to\ Thai people with more than 20,000 family farms rearing insects as food |
and feed. Implementing innovative and sustainable food prdduction strategies, such as- insect farming,
~ may contribute to several of the SDGs, which are interconnected. Insect farming could directly or
) indifectly contribute to several SDGs, as proposed by diﬁerent authors. Théréfore,' the aim of this
review was to analyse all of the SDGs one-by-one and relate them to ediblve insects, referriﬁg to
direct-indirect effects. Links befwéen SDGs wére also reported in order to improve the outcomes band
| ‘ oon!ribuﬁons to reach the goals. | | ‘
(H#i8 : Moruzzo R, et al.,, 2021. Edible Insects and Sustainable Development Goals. Insects.
Volume 12(6): 557. doi: 10.3390/i§1sects12060557 & 0 —ERE) |

G :
*concentric : FOFRD
*fatty acid : fEHHER
*poikilotherm : ZiREY)
*edible : B D
*entomophagy : EHE
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,xamsca HATUTOMOICERSZE L,

ngorous efforts to minimise d1sease transmission in the COVID 19 pandemlc have catalysed
the development of comprehenswe telemedlcme systems Beyond enabling contactless health care, -
telehealth increases the convenience of routine ‘health care, expands access to spec1alty care, and
allows for more diligent *regimen momtonng These transformational changes will probably endure,
with the potential of an estimated US$ 259 billion in health care spending to be shifted to virtual
health care. Telehealth offers immense prom1se in bndgmg health disparities. Yet, smlultaneously,
telehealth might *exacerbate existing inequities because of dlspantles in broadband and technology
access by race and household mcome However, we argue that the promises and opitfalls of
telehealth are rooted in somethmg more fundamental—trust. | v |

. Analysis of the Mount Sinai de-1dent1ﬁed COVID 19 database found that Black patlents were
more than four times more likely than Whrte Americans to seek health care in the emergency
" department over telehealth services, even when *adjustmg for comorbldltles and preferred language.

_ Tlns smdy, as well as other hterature offers the potentral explanatlon that the lack of pre-estabhshed‘
relatlonslnps with physicians, as well as mistrust of digijtal platforms, could drive this reluctance to |
~ pursue telemedlcme Indeed, Black Americans are less hkely than Wh1te Amerlcans to have strong
'relanonshlps with their primary care physmrans potent1ally contnbutmg to scepticism that hlgh-

’quahty care can be provided over telehealth. Weber and colleagues’ ﬁndmgs urge consideration |

regarding how patrent—chmcxan relatlonshlps through telemedlcme can 1mpact health equity,”

especlally given institutionalised distrust among Black communities. » »

| - To be certain, this *paucity of trust is notlung new. Transgeneratlonal trauma expenenced by :
‘Black commumttes has created the perceptwn—and often reahty~——-that health care entities do»\not
have their best interests at heart. Black Americans have historically adopted novel .medical
technologies at lower rates than their White counterparts, due in large part to inaccessibility and well
founded suspicion towards{ medical lnnovation. Although distrust negatively affects telemedical
- outcomes, the inverse also holds true. Orrangev_ and collea‘gues note that patient satisvfact_ion.with
telehealth Wast primarily influenced by the “degree of trust in their physician”. As such, a paucity of
- trust 1s likely to undermine the potential for telemedicine to *mitigate health disparities, underscoring
why trust and telemedicine must be developed and bolstered simultancously. Although all could
benefit in the absolute; mistrust among Black Americans around telemedicine, and the medical
, . ‘ ,
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establishment more broadly, might only *exacerbate (2jdeep-rooted health disparities.

Patient—clinician relatxonshlps are also harmed by the lack of connectedness due to interaction
through a digital interface. In fact, Ladin and colleagues found that telehealth visits reduce doctor—
patient - connection and promote dissatisfaction and mistrust most prominently among those
identifying as Black, Hispanic, a.od Naﬁve American. In a discipline like medicine, which is equally
humanjstic asitis technical,‘ both physical and emotional cére are necessary to achieve optimal health
outcomes and bolster patient—clinician relationships. These ﬁhdings highlight the need to prioritise a
more empathetic, patient-centred focus in the cufrent deployfnent of telemedicine.

Le’seraging telemedicine to increase the acoess of eoncordant physician—patieﬁt pairings
could help to achieve gree’ter trust m remote platforms. Telehealth suppliers should consider offering
the option for patienfs to arrange appointments with concordant physicians. Thesepairing’s can be
enabled through the integration of extensive physician databases, such as IQVIA'S OneKey, into

telehealth platforms such that minon'ty patients can find medical pfofessionals With greater ease. It
- is well documented that minority patients prefer care from racially and ethnically concordant doctors,
and that these bairings typicaliy result in more favourable health outcomes. ThlS trend is especially
salient for the care of Black patients: one study noted that treatment of Black men by Black physicians
can reduce the Blaek—Whlte d1spar1ty in *cardlovascular disease *mortality by 19%. Concordant
physicians were viewed as more trusted sources of mformatmn and care. Unbound by distance,
 telehealth can enable patients to more convemently connect with concordant doctors facxhtatmgb
stronger relatlons!nps and trust in these emergmg systems
(Hi 41 : “Paradox of telemedicine: building or neglectmg trust and equity”. July 01,2022. The Lancet
Digital Health Volume 4 X —HKE) |
Gx) -
*regimen : YHEEHE
*exacerbate : BL I 3 |
*adjusting for comorbidities and preferred 1aﬁguage . (MEHRHZT 2927 abE
RFBOEBOYBERET S | |
*paucity : Rl
*mitigate CEBETS
*cardiovescular : Dﬂﬁ[ﬁl%%@

*mortality : %t@
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ROEXEFATUATORNISERAEL,

Plastic pollution is a massive problem. Some 400 million tonnes of the material is produced
each year, a figure that could double by 2040. Of all the plastic that has ever been produced, only
about 9% has been recycled and 12% “incinerated. Almost all other waste plastic has ended up in the
ocean or in huge landfill sites. More than 90% of plastics are made from fossil fuels. If left unchecked,
plastics production and disposal will be responsible for 15% of permitted carbon emissions by 2050
if the world is to limit global warming to 1.5°C above pre-industrial temperatures.

Talks on the treaty are expected to take between two and three years and will be orgamzed by
the United Nations Environment Programme, based in Nalrobl A significant feature of the treaty is
“ that it will be legally binding, like the 2015 Paris climate agreement and the Montreal Protocol, a
1987 treaty that led to the production and use of *ozone-depleting substances being phased out. -

A team of nego'tiatofs from different regions is being established. By the end of May, they
will start work on the treaty’s text. According to last week’s UN decision, these negotiators will
consider “the possibility of a mechanism to pmVide policy relevant scientific and socio-economic
information and assessment related to plastic pollution”. But they need to do more than just consider
a mechanism. The UN must urgently set up' a scientists’ group that can give the negctiators expert
‘advice and respond to their questions. These science advisers would need to reflect the necessary
expertise in the natural and social sciences, as well as in engmeermg, and represent dlfferent regions

of the world. '
1 Nations want the plastics treaty to be more ambmous than most existing env1ronmental
~agreements. Unlike the Montreal Protocol, which replaced around 100 ozone-depleting substances
with ozone—fn'endly alternatives, countries have agreed that a plastics trealy must lock sustainability
into the “full hfe—cycle of polluting materials. (1yThis means plastics manufactunng must become a
zero-carbon QIOCBSS as must plastics recycling and waste disposal. These are not straightforward

ambitions, which is Why research — and access to research — 1s SO nnportant as negotiations get
under way. , _ . -
Most plastics are designed in a ‘linear’ one—way process: small, carbon-based molecules are
- knitted together with chemical bonds to make long and cross-linked polymer molecules. These bonds

E . are hard to break, which makes plastics extremely long- lastmg They do not degrade easily and are

difficult to recycle
o Marine litter often grabs the headlines, but plastic pollution is everywhere. Landfill sites
coniaining mountains of plastic blight our planet, and minuscule particles of plastic are found in even
the most *pristine environments. Such is the scale and persistence of plastics that they are now
entering the fossil record. And a new human-made ecosystem - the plastlsphere — has emerged
that hosts microorganisms and algae.
~ As negotiators get to work; they will need scientists to help them address . (2) several key
guestlons. Which types of plastic can be recycled? Which plastics can be des1gr_1ed to blodegrade, and
under what conditions? And which plastics offer the best chances for reuse? Moreover, social-
" sciences research will be essential to understanding the implications of — and inter-relationships
between —. the solutions that countries and industries will have to choose from. For example, new
- . ’.- 1 2 . . o
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technologies and processes will have impacts on jobs. Thése impacts need to be studied so that risks
to people’s livelihoods can be *mitigated.

Mapping out the implications of various approaches to greening the plastics industry will also
require cooperation between govemments, industry and campaign organizations — building on the
cooperation that has brought the world to the start of negotiations.

Plastics have made the modern world. They are a staple of daily life, from construction to
clothing, technology to transport. But plastics use is also increasing at a rapid rate, and this is no
longer *tenable — around half of (3)all glastics ever produced have been made since 2004.

It is clear from the UN’s ongoing efforts to tackle climate change that it is not enough for a
treaty to be legally binding. *Signatories must also be held accountable, with regular reporting and
checks on progress. Equally important is the need for science advice to be *embedded in the talks
from the earliest possible stage.

Used with permission of Springer Nature BV, from ”Landmark treaty on plastic pollution must
. put scientific evidence front and centre” by Springer Nature Nature 603,202 (2022), ©2022
Springer Nature ; permission conveyed through Copyright Clearance Center, Inc. —ABEXZ)

- (3F)

*incinerate : FEHI 9 5

*ozone-depleting : 4/ BEMIET S
*pristine : FNHTD

*mitigate : BT D

*tenable : HEETZ D

*signatory : #h#JE

*embed : HlAHAD
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