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2 A corpus study of sustainability
translation and communication
in China using multilingual
environmental terminologies

Menyg Ji, Stefan Jensen, Jiajin Xu,
and Yunlong Jin

2.1 Development of the GEneral Multilingual Environmental
Thesaurus (GEMET)

The GEneral Multilingual Environmental Thesaurus (GEMET)! has been
developed as an indexing, retrieval and control tool for the European Environment
Agency (EEA), Copenhagen, its network of Member Countries (Eionet) and
other environmental stakeholders since the beginning of 1996 (Budin, 2007).
During the following five vears, development work was rather intense and
has been undertaken by partners of the EEA in Germany, Austria, Italy, Spain
and Sweden as well as with the Environment Program of the United Nations
(UNEP). The basic idea for the development of GEMET was to use the best of
the available multilingual thesauri as a starting point, in order to save time, energy
and funds. GEMET was conceived as a “general” thesaurus, aimed to define a
common general language, a core of general terminology for the environment.
Specific thesauri and descriptor systems (e.g. on Nature Conservation, on Wastes,
on Energy, etc.) have been excluded from the first step of development of the
thesaurus and have been taken into account only for their structure and upper-
level terminology. A set of existing national — partially multilingual — thesauri
from Germany, Italy, The Netherlands, Spain and France as well as vocabulary
from EEA assessments and from the EU Commissions Eurovoc thesaurus® were
merged (Steinberger, Pouliquen and Hagman, 2002).

The merging has been performed both on conceptual and formal basis.
Coinciding concepts in the different thesauri have been identified and scored.
Like in other multilingual thesauri, for example, UNEP’s Infoterra EnVoc, a neu-
tral alphanumerical notation allows the identification of a concept independently
on the user’s language. The resulting 6,562 terms have been arranged in a classi-
fication scheme made of 3 super-groups, 30 groups plus 5 accessory, instrumental
groups. Each descriptor has been arranged in a hierarchical structure headed by
a Top Term. The level of poly-hierarchy, that is, the allocation of a descriptor
to more than one group, has been kept to a minimum. Further, to allow a the-
matic retrieval of terms thematically related but scattered in different groups, a
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sct of 40 themes have been agreed upon with the EEA and each descriptor has
been assigned to as many themes as necessary. Thus, the user can access the the-
saurus through the group-hierarchical list, through the thematic list or through
the alphabetical list. As a complement to the hierarchical “vertical” relations,
an exhaustive series of strong “horizontal” relations between terms have been
introduced.

The first published version of GEMET presented 5.298 descriptors, including
109 Top Terms, and 1.264 svnonyms in English. This version contained
translations funded through different sources into several other EU languages
but also others like Russian or the Basque regional language. The GEMET
project has been a driver for cooperation with the United States Environment
Protection Agency (EPA) since 1999, The development of a “Common Global
Environmental Vocabulary” — jointly between EEA, UNEP and EPA was offi-
cially announced in February 2000.3 A “Terminology Project Report™ described
the links made with the EPA’s Terminology Reference System (TRS). Spanish
terms in GEMET were of special interest for the American community and thus
included into the TRS.

GEMET was shared in different ways over the years. A limited amount of
volumes was printed, a PC (Windows) version was developed as well as a web
version existed by 2001. As one of the first vocabularies, GEMET content was
made available in the format of the Simple Knowledge Organisation System
(SKOS)? (Miles and Pérez-Agiiera, 2007) and since the web version had an APT it
could be widely accessed and connected to. Later on, queries based on a semantic
query language for databases (SPARQL)® were added. It was also one of the first
sources included into the Linked Open Data (LOD) cloud. After 2001, GEMET
was hosted directly by EEA and a dedicated website was developed. In the years
following, maintenance focussed on translations. Bulgarian, Czech, Estonian,
Russian and Slovenian have been added in 2001.

The addition of Arabic (2009) and Chinese (2010) marked another significant
step in internationalisation. Further (regional) languages added in 2012 were
Catalan, Slovak, Croatian and Ukrainian. In the same year and for the first time, a
smaller set of 15 additional terms was inserted. Thanks to a project with European
Neighbourhood countries, Armenian, Georgian and Azerbaijani were included
in 2015 and it succeeded in 2017 to include with Icelandic the last European
language not vet covered. For selected languages and based on stakeholders’
interest, the English definitions were translated over the years. Overall, GEMET
terms are today available in 37 languages and after a first substantial term update
in 2018 with 100 newly added and translated terms (plus further 200 on a candi-
date list) it contains close to 5500 terms.

In an Internet survey done in 2000, a strong overall usage of GEMET was
identified. Most of the initial thesauri but also other largely thematic thesauri and
vocabularies were linked to GEMET through the API. This became more and
more popular as the usage of the Internet was growing. It became also clear that
usage went beyond data indexing — translation support was of a growing applica-
tion area. No second study on how this developed over time has been done. The
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usage of controlled vocabularies to support website translations is an application
arca, EEA is currently considering.

On the occasion of this article, EEA ran an evaluation of the GoogleAnalytics
statistic regarding GEMET usage. Overall, in the year until mid-June 2018,
approximately 300,000 user visit were counted. Out of these visits, half are
attributed to “organic” search, which includes machine access cither through
search engines or application programming interfaces (APIs). One quarter each
originates to “direct” (a user enters the GEMET URL) and “referral” (another
website links to GEMET) usages. Half of the users utilise the English language,
which mirrors roughly the geographic distribution of the origination of the users
(evaluated through internet protocol (IP) addresses). EEA considers this an
excellent uptake of the GEMET service.

Taking a look at the development patterns of GEMET in the past 22 vears,
there have been technical and political reasons which set priorities and in par-
ticular triggered the inclusions of languages. The technical demand was steered
by the need of EEA to get an overview of the available environmental data in EU
Member States. The metadata related to environmental datasets with European
relevance was collected and registered in a metadata catalogue. Controlled
vocabularies were used to index this metadata. In the countries, some of the the-
sauri supported registration functions in their libraries of environmental literature.

Political reasons ranged from so different motivation as the wish to belong to
the “European environmental family” and the interest to document national or
regional identity in a world with a level of English language dominance to the
interest to cooperate stepwise on technical environmental matters before pro-
viding eventually later access to environmental data. A main challenge in GEMET
development has been governance and content update cost. The governance
aspect is related to identifying and running the right processes to identify update
needs. Usage by EEA Member Countries has always been diverse — some were
rather interested — others did not see a need for a common vocabulary. A good
buy-in from the countries is needed to initially agree on an update and later on
motivate quality assurance. The latter is one of the reasons why a first content
update was only done in 2012, including few key terms, which came into the
environmental debate and were missing in GEMET. The strongest example here
is “climate change” and its narrow terms.

In 2016, EEA identified the need to start a more substantial content update.
Since there is no obvious methodology on how to do that, after some discussion,
the following approach was agreed: Circa ten key EEA publications including the
2015 report on the state of environment in Europe as well as the vocabulary used
on the EEA website was submitted to the Translation Centre for the European
Union (CdT). They did a text analysis resulting into 300 most popular terms
and included definitions for them. Out of those, EEA identified 100 terms in
23 languages and submitted them to the contact points in all 28 member states
for quality control. After a second round of internal quality control, results were
included into a GEMET version 4.1.0. A shortcoming is that the new additions
are not available in the remaining 14 non-EU languages.
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Considering the effort to systematically involve stakeholder as described
above, alternative approaches to collect terms for updating an environmental
core vocabulary have been explored shortly after 2000 under the Wikimedia
Commons’ related Wiktionary project. The idea was that users would suggest
new terms in a process, which would have needed to be moderated but this did
not happen to any useful numbers. Maybe a social media-based approach would
be more promising these days on the other hand that could conflict with EEA or
member states priorities.

A recurring task has been to define and apply both communalities and
the distinction between an environmental core vocabulary like GEMET and
domain vocabularies. In the EEA context, these are currently controlled
vocabularies for biodiversity, water and climate change adaptation. A relation-
ship can be organised through building thesauri federations. The way to do that
technically and methodologically still needs to be identified. One example for
orientation to lead out such work is the sematic alignment between EuroVoc —
the carlier-mentioned authoritative vocabulary of the European Union — and
GEMET published in the EU Open Data Portal® through a linked open data
(LOD) approach.

A federation solution may be also built using the current implementation of
relations in GEMET based on close or full (SKOS) matches to selected national
thesauri and to Agrovoc? — the well-claborated thesaurus of the UN Food and
Agriculture Organisation (FAO) or to EuroVoc. International thesauri initiatives
are welcome to keep using GEMET content through the API or through the
vocabulary published in linked open data. Given EEA’s resource constraints, it
will not be possible to systematically and directly liaise with other communities
outside its own Eionet network for content updates or specific technical solutions.
Since EEA at the same time is committed to provide reliable web services and has
an open data policy, access to GEMET is possible in several user-friendly ways.
These measures assure global usage by interested institutions into the future.

2.2 Development and exploration of Chinese-English
Environmental Translation Terminology (CEETT)

The UN Sustainable Development Goals provide abstract, overarching govern-
ance frameworks (Kanie and Biermann, 2017) which requires important local
adaptation and implementation through cross-sectoral collaboration. In the
study of the GEMET database, we noticed that the Chinese translations collected
in the database developed two decades ago, now only covers a fraction of the
large, increasing number of sustainability-related expressions appeared in Chinese
official publications and mainstream. With the introduction of translated envir-
onmental resources, new locally and culturally-adapted sustainability expressions
and terms have been created and used extensively in official and everyday Chinese
resources. In order to offer an overall analysis of the growing environmental dis-
course in China, researchers at the University of Sydney, Beijing Foreign Studies
University and Beijing HugeMind Education Technology Ltd developed the
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Chinese-English Environmental Translation Terminology (CEETT) which aims
at supplementing existing multilingual environmental resources such as GEMET,

The CEETT homepage presents a complete list of all the bilingual sustain-
ability terminologies. Term entries are arranged in an alphabetic order to facilitate
browsing and look-up. The system is to a large extent a search engine working on
restricted data sources. Users can enter any intended search terms, be it English
or Chinese. The system will return a list of bilingual terms containing the user-
supplied search string. Fuzzy query is set by default in our system. For instance,
when '*F?”“ is used as a search word, such bilingual terms as A< *f 7 (Local pro-
duction), fUEE7 (Staggered peak production), REJREF= ¥4 (Energy pro-
duction n.\olutlon), TP (Clean production), 42 % 4E % (Total factor
productivity), and “E7= 53l (Production activities) are returned. The fuzzy query
mechanism locates any entries in the database with initial, middle, final part or
exact match of the text string 7. It is the same case with English scarches (e.g.
“production” as the query word).

Fuzzy search renders CEETT users more relevant terms, which has important
applications in environmental translation studies. Terminologies are one of the
major hurdles in professional translation and usually not semantically trans-
parent to novice translators. Therefore, explanatory notes (¢.g. Domains of
Knowledge, Sustainability Development Goals, SDG Implementation Analysis
Framework, Sources of Notes, Excerpts of Chinese Texts, and Notes) are avail-
able to each entry following the hyperlinks of individual hits. For instance, the
nutcs for SHF A # (total factor productivity) go like $§— REEM 7 H
S BRI W, WREANX Y. SEREE= A/
£ ot 1814 J’"ﬁ/\ i (total factor productivity refers to the ratio of the total output
of a system to the actual input of all production factors. The calculation formula
is: total factor productivity = total output / total resource input load).

Authorised users can sign in the Admin Centre with credentials to edit the
existing terminological expressions. Both the entry proper as well as its explanatory
metadata can be modified whenever necessary. New entries can always be added
at the Entry Maintenance page of the Admin Centre. The project investigators
can add new users and assign relevant roles for them to either contribute new ter-
minological entries or maintain the entire database. Our next planned expansion
of the system is to link all the terminologies to parallel concordance lines of envir-
onmental corpora or other general-purpose parallel corpora. More real-life usages
will inevitably facilitate the mastery the technical terms as well as the idiomatic
use in proper translational context.

The basic structure of CEET resembles that of GEMET and the main diffe-
rence between the two is the direction of translation. While GEMET contains
multilingual terminologies translated from English as lingual franca to other
languages including Chinese, CEETT encompasses a large and growing number
of English translations of environmental expressions that have featured in Chinese
official publications and mainstream media, which provide first-hand materials of
the current discourse of environmental protection and sustainable development
in China. The CEETT was compiled in JavaWeb. The bilingual terminologies
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were saved as an Excel spreadsheet before they were fed into the web application.
The data sheet was then converted to database format to be compatible with the
JavaWeb programme. The CEETT is an ongoing project between the University
of Svdney and Beijing Foreign Studies University.'”

This list contains some basic features of the Chinese-English environmental
translation database:

1 Translation Mode (how the Chinese sustainability expression was created):
literal translation of English terminology (ref. GEMET term base); or locally-
created expression; or a mix of both

2 Word Length in Character: 3, 4, 5, or 6, which is an indication of conceptual
complexity or cognitive load — long expressions would need to be adapted
for public environmental education

3  Domains of Knowledge (comparable to the thematic classification
in GEMET)

4 Sustainability Development Goals (SDGs)

5 SDG Implementation Analysis Framework (we created this open-ending
list to facilitate policy analysis): Problems, Targets, Standards, Principles,
Approaches, Methods, Actions, Actors, Resources

6 Sources of Notes: explanations of the semantic meaning of Chinese
sustainability-related expressions

7 Examples: examples taken directly from Chinese official publications

8  Notes: any other notes

The ultimate goal of the database is to assess how local /national sustainability
language /culture has been developing after 20 years of the translation and social
dissemination of environmental policies (such as the creation of GEMET by the
European Environmental Agency). They could be used as matching databases for
multilingual databases like GEMET which contain translations from English into
other languages.

2.3 Exploring the translation and social dissemination of
sustainable terminologies in China

In our study, we used both the GEMET and CEETT databases to study the
translation of sustainable terminologies in Chinese official publications and the
media, which help us understand the patterns of the growth of sustainable dis-
course in the country. In our study of original Chinese materials, all data were
collated from the Factiva database (Dow Jones 2017), a global news database
consisting of a wide range of licensed and free publications in numerous languages
including Chinese. The database includes a large range of licensed digital materials
published by governmental, industrial and business sources in different countrics
in their original languages since the mid-1990s. Based on the exploration of the
digital Chinese publications, four large groups of terms were extracted which are
closely related to sustainable living and citizens’ social responsibilities to protect
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their living and working environments. The four large word categories encom-
pass translations from original English terms and a number of locally-designed
expressions representing useful efforts to adapt abstract sustainability principles
and goals into concrete and specific actions and behaviours. The four word cat-
egories highlighted are responsible behaviours; green ethics and social respon-
sibilities for sustainability; green and sustainable living environments and lastly,
green or sustainable transport and travel options. These four sets of sustainability
terminologies were used to query the database and extract frequency data of
publications on particular topics and dimensions of promoting green living style
and the public awareness of sustainability. It is hypothesised that the acceptance
and circulation of these translated terminologies by different social agencies may
have an impact of the sustainability discourse in China.

The first word category is defined sustainable consumption behaviour:
HAEATED (guangpin xingdong) (eat-it-up campaign,to avoid food waste);
FIPE ¥ (lixing xidofdi) (rational consumption); AL % (xin wénhua
xidofei) (consumption based on new cultures); {EBEH 2% (di tan xidofei) (low-
carbon consumption) B 92470 (dT tan xidofei xingwéi) (low carbon con-
sumption behavior); #3547 A (lixing goumai xingwéi) (rational purchase
behavior); i FEH %% (guodii xidofei) (over consumption); #8174 (hudnjing
xingwéi) (environmental behavior); M#(FH (hudnjing jidoyl) (environ-
mental education); 97K (jié shui) (water saving); 1HE (jiénéng) (energy
saving); Tifitlit (jié néngliang) (energy saving); 1ifEFFFE (jiénéng jianghao)
(energy saving and consumption reduction); ZEE{ H] (jidting shiyong) (family
use); TR A (jidjian \ongun) (thrifty dining); A RFEETH % (kéchixu xidofei)
(sustainab]c consumption ); F} 431 % (kéxué xido fei) (scientific consumption );

Widl 4y 25 (1aj7 fenlel) (waste classification); #5[E1 (gian huishou) (lead recyc-
]mg), VSR (qingjié liyong) (clean utlliqatlon) i (shéng dian) (electricity
saving); ¥ 17 (xidofei xingwéi) (consumption behaviour); H i % (zijia
xiaofei) (home gonsumptmn) F4H 2 (ziji ziza) (self-sufficient); HI& fif0
(ziwd fudan) (self-pay); Bi{Ei % (zéren xidofei) (responsible consumption);
P (qiche gongxiing) (car sharing); and 215 fE (zhihui jiénéng) (smart
energy saving).

The second word category refers to green ethics and social responsibilities for
sustainability in Chinese: 1% Ui (tn zhéncao) (carbon chastity); flRHxfdar (di
tan shiming) (low-carbon mission); 424 3CH] (shéng tai wén ming) (ecological
civilisation); 44 Jig (shEngt.‘li liliimg) (ecological power); 12> 5T (she¢hui
zérén) (socml responsibility); #L£5T{EE& (shehui zéri.ngan) (social respon-
sibility); % FE (daodé xuanzc) (moral choice); i TT{T (hudnjing zéren)
(environmental responsibilities); {11 (huanbio yishi) (awareness of environ-
mental protection); BB (hudnjing lanli) (environmental ethics) #IE 5Tk
(hudnjing gongxiin) (environmental contribution); i {H % (jidzhiguan) (values);
fir{EHLA (jiazhi qlixiang) (value orientation); _—1:;"“#5__{1%1)-4{_!’ (shéngchin zhé
vanshén zérén) (extended producer responsibility); 1i\k 42 5 (qive shehui
zérén) (corporate social 1'csp0nsibi]itv)' e AR R (shehui gonggong livi)
(social public interests); Wf54E% (chéngxin jingying) (business integrity);



50  Meng Ji, Stefan Jensen, Jiajin Xu, and Yunlong Jia

HWHEBE (xidofei zhE taidh)(consumer attitude) and FHMHE (vishi giigé)
(awareness reform).

The third word category is green living environment which broadly includes
built environments, communities, schools, future city design and sustainable life-
style: F4EfESE (bdinidn zhuzhdi) (centennial residence, with energy-efficient
and sustainable design); {KBk#ZId (di tan xiaovudn) (low carbon campus);
{ikhi% Z A1 (di tan xiangcan) (low-carbon village) {541 [X (di tan sheqa) (low-
carbon community) B ZEE (di tan jiating) (low-carbon family) £ 843 (liise
shenghuo) (green life) 4% (ling tan shénghuo) (zero-carbon life) % {1 i
(liis¢ xidoyudn) (green campus) Z¢ (A%l (liise sheshi) (green facilities); 445 Ff
(shéngtai can)(eco-village); A& X (shengtai chéngqi)(eco-city); AEEATE
(shéngtai shénghud)(cco-life); & E (shengtai zhuzhdi) (ecological resi-
dence); AW (shengtai chéngshi)(eco-cities); KL (di tan chéngshi)
(low-carbon cities) fikfif &2 (d1 tan jianzha) (low-carbon building); 1k %
(di tan shénghud)(low-carbon life); £ 4E (di tan hudnjing) (low-carbon
environment); 4T (hiimidan chéngshi) (sponge city) A FFA: R AL (ke
zaishéng néngyudn jianzhu)(renewable energy building); £# {4 # 5 (liise jianzhu)
(green building); MEHBZ [ (shidi gongyudn) (wetland park); 1 9442 3% (xidofei
shénghud) (consumption life); 7K#:5[H (vong xu jiayudn) (sustainable home);
BEFNE (zhihui jiating) (smart families); & 53l i (zhihui chéngshi) (smart
cities); ® B S5 (zhinéng jiaja) (smart homes); ST FA L (chéngshi hudnjing)
(urban environment); EELZE{E (chuizhi lithua) (vertical greening); FFEEHANS
(chixti hudnjing)(sustainable environment); JEEH T (wa f&i chéngshi) (waste-
less city); EE4EX (zhihui sheqd) (smart communities); $/BESK T (zhinéng
chéngshi)(intelligent cities); and & it £ 75 (zhinéng shenghud) (intelligent life).

The last word category studied is green transport and travel options which
include high-frequency words such as JLSLHL7%E (gongxiing danche) (shared
bike); #E(7ZiH (liise jiaotong) (green traffic); EHEZZiH (ling tan jiaotong)
(zero carbon transportation); ZEfatii# (liise kuaidi) (green express); B HEYIIR
(zhinéng wulin) (smart logistics); % 3UfKIZ (dud shi lidnytn) (multimodal trans-
port); {KiKZZiH (di tan jiaotong) (low-carbon transportation); 14T R4 (man
xing xitong) (slow transportation system); FHEHLIE (zhinéng kuaidi)(smart
express); MEENT (cixudnfi) (Maglev); WiEFH A (cixuinfa licche) (Maglev
trains); JCHRAZH (wi tan jidotong) (carbon-free traffic); iZfi#%1% (yunsha
lujing) (transport paths); F1 212548 (zidong jiashi) (autopilot); ¥ 22 i# (zhihui
jiaotong)(smart transport); KBk (di tan chixing) (low-carbon travel);
FWEHHAT (ling tan chiixing) (zero-carbon travel) and #iR1T (wei lixing) (mini
trips or short, low-cost trips).

2.4 Generalised linear regression models (GLRM) for the social
diffusion of sustainability translations

GLRM is widely used in social sciences to explore the relations between a set
of explanatory factors and the dependence variable. It is an extension of the
ordinary least squares (OLS) regression which assumes the distribution of
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the dependence variable data to be normal. This study uses GLRM to model
the relations between three external factors, that is, sustainability interpreting
agents (SIA), sustainability word categories (SWC) and the year of publication
(YOP). Sustainability interpreting agents refer to social agents who interpret
and adapt locally the abstract principles, idea sets and values of translated sus-
tainability concepts and expressions in the Chinese cultural and social context.
For the purposes of illustrating the empirical or formalised analytical models, six
social agents which assume the social functions of interpreting, communicating,
localising and promoting translated sustainability goals, principles and values
were highlighted in the corpus analysis of Chinese digitalised publications on
sustainable living and social transition including business sources; official reports;
government and political sources; legal sources; major business news sources and
top industrial sources.

The sectoral classification framework mirrors the structure of the FACTIVA
database. Publications from these sources are intended mainly for specialised
audiences with knowledge of and interests in materials that are relevant and sig-
nificant for their particular sectors, for example, official briefs, governmental
and administrative materials, or business and industrial news for professionals.
It is hypothesised that the engagement of these sources of information plays an
important role in the process of translating, adapting sustainability principles and
values in the local context. Using these sources of information in the GLRM can
help identify and analyse the relative contributions of these distinct sectors to the
discussions around sustainable living and lifestyle change in China over the last
20 vears.

The second explanatory variable included in the GLRM construction is sus-
tainability word categories. The last external explanatory variable included in the
GLRM is the publication date within the time span of 2000 and 2018. Relevant
publication data before 2000 are less than sufficient to build and compare alter-
native hypotheses using the GLRM. Statistically significant relationships between
these sectoral sustainability interpreters are described as multi-sectoral interaction.
For example, when using GLRMs to fit and predict publications on sustainability
in the large digital database used in this study, if the regression coefficients of the
independent variables, that is, the social interpreting agents of sustainability are
shown to make contributions in the same direction, multi-sectoral interaction is
said to exist among these social actors in their function of the socially-embedded
interpretation and communication of sustainability goals and principles within
the importing culture and society. Alternatively, if the regression models detect
differences between the social actors in terms of the direction of their respective
regression coefficients, some lack of multi-sectoral interaction among this group
of social interpreters of sustainability, or at least the disengagement of those
attributed with negative coefficient scores from the others is ascertained. Higher
multi-sectoral interaction provides stronger and better focused social commu-
nication network for the effective diffusion of sustainability. Lack of interaction
with and engagement of certain sectors can weaken the cross-sectoral consensus
and cooperation.



52 Meng Ji, Stefan Jensen, Jiajin Xu, and Yunlong Jia

2.5 Exploring impact of translation on the growth of
sustainability discourse

This section will explore the impact of the language and knowledge translation
processes on the development and wide social diffusion of the sustainable living
and lifestyle change discourse in China between 2000 and 2018. The devel-
opment of formalised linguistic analysis models aligns with previous studies of
the cultural and social transmission of ideas and concepts (Cavalli-Sforza and
Feldman, 1980). Specifically, in our study, the formalised corpus linguistic ana-
lysis will examine whether there is any statistically significant relation between the
hypothesised explanatory factors, that is, different word categories of translated
sustainability terminology and the six social interpreting agents promoting the
social communication of sustainability and the dependent variable which is the
growth in the publication of sustainable living related materials and resources in
China in the last two decades.

Table 2.1 shows thar all of the three explanatory factors, SIA, SWC and YOP
have significant impact on the dependent variable which is the publications
on sustainable living from various social communication channels. SIA, SWC
and YOP are categorical independent variables, and the dependent variable
Publications of Sustainable Living is a continuous variable. SIA has six levels ran-
ging from business, governmental to legal sources of information; SWC has four
levels referring to four dimensions of the translated terminology of sustainable
living which are environmental social behaviour; green ethics and social responsi-
bilities; sustainable community and built environment, and green travel options.
Lastly, YOP encloses the two decades between 2000 and 2018. It is necessary
to examine variations in the contribution to sustainable living discourse among
different levels within cach of the three independent variables. This requires the
computation of parameter estimates which break the total effect from each inde-
pendent variable down to each of its component level.

Table 2.2 shows that with the exception of major business news sources, five
of the six main sources of information as sustainability interpreting agents have

Table 2.1 Generalised linear regression model (GLRM)_tests of model effects

Source Type 11T

Wald Chi-Square df Sig.
(Intercept) 340.047 1 0.000
Sustainability Interpreting Agents (SIA) 135.819 6 0.000
Sustainability Word Categories (SWC) 160.066 3 0.000
Publication Year (YOP) 225.484 18 0.000

Dependent Variable: Volume of publications containing translated sustainability
terminologics
Model: (Intercept), Source of Information, Word Category, Year
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significant impact on the dependent variable (P < 0.05). The largest explanatory
factor is Business Sources. The regression coefficient B for this source of infor-
mation is 468, which suggests that with the increase of one unit in the inde-
pendent variable, that is, one business source of information, there is an increase
of 468 publications on sustainable living in the Chinese materials included in
the FACTIVA database. This is followed by Official Reports which has a regres-
sion coefficient of 341, indicating that with the increase of one official source
of information or report, there is an increase of 341 publications on sustain-
able living in the same database. To a less extent, Legal Sources and Major
Business News Sources also contribute to the growth of the sustainable living
discourse over the same time span, that is, from 2000 to 2018. However, the
level of contribution from Major Business News Sources is not statistically sig-
nificant to be included in the GLRM. Top Industrial Sources has been attributed
a negative regression coefficient score indicating the disengagement of this social
interpreting agency in discussions of transition towards sustainable lifestyle and
society building. The lack of alignment of Top Industrial Sources with other
sources of information detects a gap in the hypothesised sectoral interaction
between social interpreting agents around promoting and building shared social
consensus and understanding of sustainability as a priority in socio-economic
development.

Table 2.3 shows that with the exception of green transportation and travel
alternatives, three of the four categories of the translated sustainability termin-
ology have important contributions to the growing sustainable living discourse
in China. The largest contributor or the most significant topic of discussion
is the word category of environmentally responsible behaviour with a regres-
sion coefficient of 427, suggesting that with the increase of one unit in the
independent variable, that is, reporting regarding environmentally responsible
behaviour, there is an increase of as many as 427 publications related to this
topic in the Chinese publications of the FACTIVA database. Typical examples
of translated terms and locally created expressions related to environmentally
responsible behaviours include: thrifty dining; sustainable consumption; sci-
entific consumption; waste classification; clean utilisation; save electricity;
self-consumption; self-sufficient; self-pay and responsible consumption. The
second largest contributing factor is sustainability terms related to green ethics
and social responsibilities and duties. The regression coefficient for this level
of SWC is 321, which means that with the increase of one unit in this vari-
able, that is, green ethics and social responsibilities, there is an increase of 321
publications across the six sources of information in FACTIVA database. The
third dimension of the translated sustainability terminology which contributes
significantly to the sustainable living discourse is green living environment
such as the design of sustainable built environment. Typical translated and
localised terms in this category are millennium housing; low-carbon village;
low-carbon community; low-carbon family; green campus; green facility; eco-
village; eco-city; eco-life and ecological residence. Some terms in this category
refer to abstract concepts such as sustainable community and broader social
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environment favourable of sustainable lifestyle. The statistical result suggests
that there is not enough interest on green travel options (p = 0.345 > 0.05)
across the six social interpreting agents.

Table 2.4 shows that the sustainable living discourse saw significant growth
only after 2010, which is the first year when the rate of growth of publications
discussing the four dimensions of sustainability reached a statistically significant
level. Important environmental events in China in 2011 include the publication
of the carbon dioxide emission reduction and energy saving legislation as part of
the twelfth five-year plan which started in 2011. In this momentous and legally
binding regulation, two ambitious emission reduction targets were added which
were the country’s consumption of non-fossil fuels to reach an overall level of
11.4%; and that a reduction of 17% in carbon dioxide emission per every GDP.
This was the first time that the Chinese government officially treated carbon
dioxide emission as an integral part of the assessment of the performance of
local, provincial and central governmental administrations. Internationally, the
Great East Japan carthquake and tsunami trigged the Fukushima nuclear dis-
aster. This caused much concerns and heated debates among the public of food
and water safety issues, and a growing public awareness of the importance of
sustainable living style, and less dependence on energies that may cause severe
environmental problems. Prior to that, only the year 2007 saw important growth
of publications on sustainable living, which was the year before the 2008 Beijing
Summer Olympics (Beyer, 2008).

2.6 Exploring the interaction among factors of sustainability
translation

The GLRM has so far focused on the relations between individual independent
variable and the dependent variable. It was found that while all of the three
independent variables have significant impact on the growth of the sustain-
able living discourse in China, contributions from different levels of the three
independent variables do vary. For example, within the explanatory variable of
Sustainability Interpreting Agents (SIA), Top Industrial Sources have proved to
be least engaged in discussions of sustainable living, whereas the other five SIAs
have been actively contributing to the interpretation and adaptation of sustain-
ability ethics, principles and idea sets within their sectoral contexts. For example,
the SIA which has contributed most to the sustainable living discourse in China
is Business Sources. This is followed by Official Reports, Governmental and
Political Sources; and to a less extent, Legal Sources.

Within the independent variable of Translated Sustainability Terminology, the
word categories of Environmentally Responsible Behaviour and Green Ethics and
Social Responsibilities have provided the foci of the discourse of transition to sus-
tainable living in China. It is worth noting that a number of expressions compiled
into these two sustainability term categories represent important local adaptation
and enrichment of the original English sustainability terminology. Expressions
such as eat-it-up campaign (to avoid food waste typically seen in Chinese business
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banquets); thrifty dining; new civilised consumption; self-sufficient; carbon chas-
tity; ecological civilisation; awareness reform are fully embedded in the Chinese
culture and social context. Green Living Environment, especially with regard
to the development of green communities and sustainable built environment,
constitutes another key dimension of the sustainability living discourse in China.
Lastly, the corpus data shows that Green Transportation Options represents an
under-represented area across the diverse sources of information under study
(Kenworthy, 20006).

The yearly distribution data reveal interesting and convincing patterns
regarding the wide social promotion of sustainable living in China. Prior to
2011, the growth of publications in this area was rather limited, as there was
no significant relation between the independent variable of publication dates
and the total volume of publications. The only exception was 2007, the year
before the 2008 Beijing Summer Olympics which saw a sudden peak in discus-
sion around sustainable lifestvle and environmental protection. More consistent
patterns of the increase in sustainable living and consumption publications were
established in the statistical analysis of the corpus data from 2011, another
year of major international and domestic environmental events. Internally, the
central government published the 12th five-year plan for the period between
2011 and 2015 which incorporated for the first carbon dioxide emission reduc-
tion in the overall evaluation of performance of local, regional and central
administrations.

This section explores the effects or impact of the interaction between the dual
translation processes on the introduction, translation and development of the
sustainable living discourse in China. This is based on the hypothesis that the
interpretation and adaptation of sustainability principles and values by sectors
or social interpreting agents (SIA) may exhibit contrastive or complementary
patterns as a result of the sectoral priorities of SIAs for specific dimensions of
the sustainability discourse. For example, it is suspected that industrial agents or
sources of information may display less interest in topics such as sustainability
ethics and responsible consumption behaviour than government and political
sources of information. By contrast, major business and industrial interpreting
agencies may show stronger interests in promoting sustainable lifestyle such as
green travel options in social systems where sustainability innovation is led by
industrial or business sectors, instead of governmental agents. Better alignment
across sources of information or SIAs in a country in terms of the sectoral inter-
pretation and investment in the sustainable living discourse may serve as an
indication of the existence of multi-sectoral interaction which may provide a
more favourable and conducive social environment for cross-sectoral cooper-
ation around sustainable development and social transition. By contrast, if the
SIAs within a country exhibit distinct patterns of the sectoral engagement with
the sustainable living discourse with minimal interaction among the SIAs under
study, the disparity thus identified may pose challenges to cross-sectoral partner-
ship around the translation and social adaptation of sustainability principles and
values in the national context.
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2.7 Interaction of Sustainability Interpreting Agents (SIA) and
Sustainability Word Categories (SWC)

The statistical results of the GLRM reported in this section show the effects on
the development of the sustainable living discourse of the interaction between
different levels of SIAs, that is, the six social interpreting agencies and the four
levels of Sustainability Word Categories (SWC), that is, the four dimensions of
sustainable living highlighted in this study. The patterns identified in this section
provide useful insights into the sectorally-motivated engagement with the sus-
tainable living discourse in China across the six SIAs for the period under inves-
tigation that is, between 2000 and 2018, especially over the last ten years when
the introduction and adaptation of sustainability principles, values and idea sets
evolved gradually from a peripheral position to a key item in the social and eco-
nomic agenda of the country.

Table 2.5 shows that the Chinese business sector is more engaged in the discus-
sion of environmentally responsible social behaviour and green ethics and values,
as there are statistically significant relations identified between the business sources
of information or social interpreting agency and the three sustainability termin-
ology categories of behaviour, ethics and sustainable living environment. Secondly,
there is no significant relation detected between Chinese business source of infor-
mation and the word category of transportation and green travel options such as
shared bike; green traffic; zero carbon transportation; green express; multimodal
transport; low-carbon transportation; slow transportation system; smart express;
maglev train (or gaotie in Chinese, high-speed railway); carbon-free traffic and

Table 2.5 Interaction between SIA_SWC: SIA = Business Sources

Parameter B Std. 95% Wald Hypothesis Test
Error  Confidence Interval

Lower Upper Wald  df  Sig.

Chi-
Square
[SIA = Business| * 992,895 112.163 773.058 1212.731 78.362 1 0.000
[Word Category =
Behaviour]
| SIA = Business| * 662.842 112.163 443.006 882.679 34923 1  .000
[Word Category =
Ethics]
[SIA = Business| * 223.842 112.163 4.006 443.679 3983 1 046

[Word Category =
Living Environment]
[SIA = Business| * 40.105 112.163 -179.731 259942 Jd28 1 721
[Word Category =
Transport |
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smart traffic. Similar patterns were found between the sources of information of
official reports, government and politics and legal sources of information and the
two key dimensions of the Chines sustainable living discourse, that is, environ-
mentally responsible social behaviour and green social ethics and values. The simi-
larities thus identified suggest strong influence from governmental and official
sources of information on Chinese business sectors.

2.8 Interaction between Sustainability Word Categories (SWC)
and Year of Publication (YOP)

The section explores the distribution of different word categories or discourse
dimensions of sustainable living in China between 2000 and 2018, The corpus
analyses help reveal the social patterns which underlie the introduction and local
adaption of sustainability principles and values over the last two decades.

Table 2.6 shows that publications on environmentally responsible behaviour
ranging from domestic waste classification and recycling, collective dinning to
houschold energy consumption began to see significant growth as early as 2006.
This suggests that environmentally responsible behaviour represents one of the
first and key dimensions of the sustainable living discourse in China (Guarin
and Knorringa, 2004). This corpus finding implies that the social interpreting
agencies or main sources of information have been deliberately and actively
engaging with the public from the start of the green social reform movements.
At the governmental level, the fourth five-year plan for public law education
and promotion started to engage the public in the development of green com-
munities, green schools and green families as early as 2001. From 2006, envir-
onmental regulations, policies and pollution monitoring, management practices
provided further incentives to the public participation in the growing environ-
mental debates (Carter and Mol, 2007). These include the publication of the
regulations for the public participation in environmental impact assessment and
environmental information disclosure and daily air quality monitoring reports for
all prefecture-level cities in the country (Lu and Abeysckera, 2014).

Table 2.7 shows that the word category of green ethics and social responsi-
bilities entered into the Chinese sustainable living discourse at a much later stage
compared with the first word category of environmentally responsible behaviour.
Publications on green ethics and social responsibilities began to see important
growth from 2012. This suggests that the social assimilation and establishment
of environmental values and principles began to take root the social development
discourse in China after half a decade of active government-led education and
promotion of environmentally responsible behaviour among the general public.
In fact, the social awareness of environmental protection and its impact on public
health had reached a record level in 2012 that within the four moth period of July
and October, three large collective environmental protects took place in the pros-
perous southeast coast city Ningbo; Hainan Island in South China Sea and the
more remote and socioecconomically disadvantaged city of Shi Fang of Sichuan
province, in southwest China. Environmental responsibilities and rights became
widely recognised and endorsed by the public (Economy, 2014; Gilbert, 2012).



(panuuos)

[£00T = 1eax |

£00° 1 v.8'8 6LTHI8 £00°891 898'F91  E¥I'16¥ » [momeyag aqisuodsay = Li08ae) piop |
[800T = 1eax |
L8001 0S¢¥ £66'999 122402 8O FOT  LSReFE « [noweyag spqusuodsay = L10Tae) piop |
[600T = 1vax]
6F%0" 1 L19°2 £0£79€9 956" 898'¥91 [zeere « [Ino1aeyag d[qisuadsay = A1080180) piopy |
[010T = teax]
1107 1 659 TTY ¥¥L 0S1°86 898'F91 98T 1T¥ » [Hnowmeyag spqisuodsay = £10801e) pIopy |
[110T = 121 ]
000 I 1€S°8I 0S8Te0T 846°98¢ 89891 F1L60L ¥ [Mnomeyag spqisuodsay = £10801e) piop |
[210C = 1vax]
000° [ 80591 £66'C66 [TL9%¢E 89891 £88°699 « [Anoeyag spqisuodsay] = 108018 pIiogy |
[e10T = 1vax]
000 I FOT°TI 9¢1'868 F98° 15T 898'¥91 0007548 » [Anoneyag sjqusuodsay = L10801e) piog |
[F10T = 1eax]
0000 1 960°S1 L0£€96 9eHL1E 898°F91  145°0%9 » [mowmeyag ajqisuodsay = A10Taw]) piop |
[s10T = tvax]
000 I F0¥ 6T Qe LITI FO8°0.L8 89891 000°¥68 ¥ [Inomeyag sjqisuodsay = L1088 piop
[910T = Jvax]
000" 1 T6S' 8T L02F0TT 9§ gGe 898'F91 145188 » [noneyag ajqisuodsay = L1081y piogy |
[£10T = 1eax ]
0000 1 18T 1% TTH T8l 0S1'9¢L 898'FOT 9876501 « [Anomeyag djqisuodsay = L103ae) piop |
[810C = 1vax]
000 | 1T 9¢1°868 FO8° 16T 89891 000°¢L¢ » [Anoneyag sjqisuodsay = L108a1e) pro |
auonbg-14-
F N PIvm Laddn) REXg
1537, S153G10g ] JUaAagu 23uapyfuor) Prum %S6 A044T IS q A2IUMBAY]

INOARYRY = DAAS (dOA DMS UMI2qQ UONDRINU] 97 U]



000 = 1eax |

098" 1 €0 6.T°TSE CO6'E6T 898 +91 eF1 6T » [omeyag sjqisuodsay = L1080 piog |
[100T = 1eax]
6¥L 1 or 0S8'SLE T 0LT- 8O8'F91  FILTE « [Anomeyag sjqisuodsay = L1088y piop |
[200T = 4eag]
g’ [ 0S¥ L0L°EEY ¥95°CIT- 89891 1487011 » [Anoweyag sqisuodsay = L1085 piop ]
[£00T = 1eax |
LS I 0ze Ty 9Ly 058°6CC- 898'F91 98T°c6 » [Mnowmeyag sjqisuodsay = L1oSare) prop |
[$00T = Tvax |
0¥ | 6LY £66'85t 6LT LBT- 898'F91 LSE'SET » [noweyag apqsuodsay = L10Ta1e) paop |
(00T = v2x]
L0 I 6le L0LLT9 ¥95°8C- 89891 [48°%6C » [Anoweyag sjqisuodsay = A10Tae) piop |
[900¢ = 1eax |
el I 8T1'9 6LT €L £00°S8 808°%91 SF1'R0F » [Inomneyag ajqisuodsayy = A0Sy piogy |
awwnhg-14-)
s fp I Laddn WENTg
g5a] sesaqrod Ay pradanie] aauapfuoy prugm %se 044 IS q NEIELTTNT IR

(o)) 97 911,



568 1 810’ €66 ¥¥¢ 64T 10€- £898'F91 £S8°1T [000T = 1eax ] 4 [sonpy = L108me) pio |
LTS 1 8¥0° 9€T 6S¢ 98T L8T- €898 F91 000°9¢ [100Z = aeax] , [so1pg = K10801e]) pIog |
L¥L 1 FO1° TTF9LE 058697 £898'F91 98T'€S [200T = 1vax] 4 [so1s = £10801e) propy |
062 1 120° 9¢1°£9¢ 9€1° 64T~ £898°F91 000°F¥ [£00Z = 1vax] 4 [so1p7 = £10801e) pIopy |
129 [ 081" 9e1'e68 9c1'esT- £898°F91 00070 [#00T = 1e3x ] 4 [sonpy = £10820e) piogy]
gey 1 019 0S8 15 TFv6l1- €898 91 F148T1 [500T = aeax] 4 [sonpy = L1080 piog |
e 1 06 088 64% TTF 991~ €898 ¥91 FIL98T [900Z = aeax] 4 [so1py = Sa0Fo1e)) prog |
768 1 1€ 9e T ¥9¥ 981781~ £898°F91 0007 T¥1 [£00T = aeag ] , o1y = La08a1e)) piog |
9% 1 0¥s 6LT ¥¥¥ £66' 10T £898'F91 EFTITI [8007 = 1eax] 4 [so1pF = K10301e)) paopy |
LTS 1 00% TV LTY 0S8'81¢- €898 91 98701 [600Z = 1vax] 4 [so1ps = £10801e0) pIopy |
798 1 eeg F95° €L L0LTLL- £898°F91 6T 081 [010T =21 ] 4 [sonpy = £1082e) piog |
€0’ [ AL LOL T#9 $9¢ - €898 91 1£8°81¢ [T10T =1eax] 4 [sonpy = L1080 piog |
650’ 1 €eT¥ 9€1°£99 $98°91 €898 F91 000°0%¢ [2107 = aeag] , [so1ayg = Sa0801e) piog |
1o 1 €¥S9 0S8 ¥¥L 845°86 €898 %91 FIL1TH [€10T = avax] 4 [sonpy = L1082 piop |
9200’ 1 cF9 L €66'8LL 124°T€1 €898 91 LSS'SSF [#107 = 1vax] 4 [so1p3 = £10801e) propy ]
000’ [ 9¢¢61 0S8 1501 8.5 S0F £898°F91 F1L8TL [§10T = 1wy ] & [sonpy = A10801e) piop]
000’ [ 926£°0T L047£901 9S¥ 1TF €898 491 1LS'FFL [910T = 1eax ] 4 [sonpy = &108e) prog |
000’ I zires 088721 8259801 £898°F91 F1L60¥%1 [£10T = 1eax] 4 [sonpy = L108ne) pioy |
000’ 1 ¥ TF 0S8'96¢1 848082 £898° %91 FILEL0T [810T = 1vax] 4 [soupy = L108me) piog |
auwnbg-1q

gy PIum Laddpn A0

53], S1Sag0d ] Jwaaguy auapyuor) prugm %<6 do41q pIS q daganevan g

sanriqisuodsay [B0g pue SO = DS (dOX DMS U22MIdq UONIRINU] /°7 Ajgu],



64  Meng Ji, Stefan Jensen, Jinjin Xu, and Yunlong Jin

Table 2.8 shows that compared with the previous two lexical categories, the
sub-class of Chinese translated sustainability terminology which promotes the
public participation in and contribution to the construction of sustainable, green
living environments, both physically and conceptually only began to grow at a
significant level from 2016 onwards. This dimension of the sustainable living
discourse thus represents a new and emerging arca which is very likely to see
important growth in the coming years, as the Chinese government and business
sectors invest more in the construction of sustainable housing and social facilitates
such as community green space, ecological residence, renewable encrgy building,
smart homes, vertical greening, as well as the development of green urban devel-
opment policies and strategies.

2.9 Conclusion and future research

This chapter provided corpus-based discourse analyses of the main social factors
which contribute to the introduction and cultural adaptation of values, principles
and idea sets of environmental sustainability in China. Using a combination of
qualitative and quantitative methods to explore large original Chinese publication
databases, this study illustrated the changing patterns and mechanisms underlying
the social dissemination and adaptation of sustainability materials in China, pro-
viding first-hand evidence of the country’s sustainable development strategies and
agendas. In terms of methodological innovation, this study integrated qualitative and
quantitative rescarch methodologies from translation studies, Chinese media and
discourse analysis and quantitative social sciences. It offered valuable insights into
the different stages of the production and development of sustainability translation
resources, and the social dissemination and the subsequent utilisation of translated
sustainable values, concepts and principles in China over the last two decades. The
empirical corpus analytical models constructed illustrate the social mechanisms that
underlined the social diffusion of translated sustainability materials; and the intra-
sectoral framing of the industrial materialisation of sustainability goals and principles.
These innovative models were introduced to Chinese environmental translation
studies; and can be eftectively adapted for the study of the translation and social
communication of sustainability in other social and cultural systems, as we witness
global trends of transitioning towards sustainable societies and communities. As with
many empirical studies, while this study has identified and developed approaches to
address key research questions related to the social diffusion of sustainability transla-
tion resources in China, it has also raised new questions that remain to be answered
in future research, for example, whether the features, patterns and mechanisms of
the social translation, dissemination and industrial materialisation of sustainability
aims, goals and principles are unique and exclusive to the Chinese society and cul-
tural system. In other words, mechanisms such as whether the sectorally-motivated
framing of sustainability principles which have been found in the study of Chinese
environmental discourse may also be observed in other countries and /or regions.
If this hypothesis hols true, it will provide a strong theoretical basis for the devel-
opment of analytical methods and procedures to compare different countries and
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communities regarding their transition towards sustainable societies with distinct
local features and characteristics, as a result of the locally-based and culturally-rooted
interpretation and translation of sustainability.

Notes
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