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1.0 Abstract 
This study examines whether there is a link between faith and environmental values and 
understanding in Church of England ordinands. Using a questionnaire survey ordinands were 
asked to respond to the New Environmental Paradigm (NEP). In addition they responded to 
statements about the importance of environmental issues and ecology within their faith and to 
biblically based interpretations of environmental issues. The questionnaire also collected data 
from a sample of environmentally aware Christians who were associated with the distance-
learning course Christian Rural and Environmental Studies (CRES). 

The ordinands were generally moderate in their theological positions and data analysis revealed 
that churchmanship was the only variable that varied significantly within the sample. The 
evangelical ordinands gave some responses that might suggest less interest in environmental 
concerns. The CRES sample was generally more sympathetic to environmental issues than the 
ordinands. 

It is suggested that the provision of environmental theological education is poor within the 
colleges surveyed, and that this situation needs to be changed if the Church is to have a 
leadership role in reversing the human-induced causes of the environmental crisis. 

Keywords: Environment, Ordinands, NEP, Churchmanship, Theological Education. 

2.0 Introduction 
This study seeks to examine whether there is a link between faith and environmental values and 
understanding in the particular case of Church of England ordinands. There are four main 
environmental crises that face humanity; climate change, availability and access to freshwater, 
loss of biodiversity and human population growth. Governmental and intergovernmental 
reports in the last few years have highlighted the increasing agreement between the world’s 
leading scientists that global warming is human-induced and very serious. These include the 
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Intergovernmental Panel on Climate Change (IPCC) fourth assessment report in 2007. 
Atkinson highlights the wide ranging impacts of an average global temperature rise of 2-4°C 
rise this century as including: flooding affecting millions of people; the loss of wetlands; the 
death of coral reefs; and an increase in methane emissions into the atmosphere as permafrost 
melts.1 Houghton links future freshwater shortages to an increase in global temperature.2 The 
rate of climate change, both over the last one hundred years and projected over the 21st century 
has and will cause a serious detrimental impact on biodiversity. This is due to the inability of 
ecosystems to adapt to increasing temperatures, habitat loss due to agriculture, mining and 
expansion of human settlements and pollution. Finally, the global population increase is 
perhaps the most significant crisis as an increase in the human population increases greenhouse 
gas emissions, thereby increasing all the aforementioned impacts of climate change. The United 
Nations predicts the global population will reach 9.1 billion by 2050.3 

In recent years there has been increased interest in environmental theology and what the 
Christian faith has to say on environmental issues. Recent books include those by Bookless4, 
Deane-Drummond5, Atkinson6, and Bauckham.7 There have also been numerous journal 
articles, with the journal Theology devoting an entire issue in 2009 to environmental concerns. 
The Church of England continues to have an important presence as the established church in 
England and the largest denomination or faith group in Britain. Almost half of the population of 
England regard themselves as members of the Church of England and 70% regard themselves 
as Christian.8 The continued high involvement of many of the population indicates that the 
Church of England, its priests and leaders have a significant opportunity to reach a large 
number of people with a faith-based message about climate change and other environmental 
issues. Therefore the environmental attitudes and values of the clergy are of crucial importance, 
and those that are currently training are likely to have more time to think about and reflect on 
the environmental issues facing the Church. 

Little research has been done on the provision of environmental theology in theological 
colleges. M.J. Hodson surveyed and then codified the place of environmental theology in 
syllabi across European courses.9 There has however, been no research as yet on the opinions 
and theology of those undergoing training. 

In summary, it is hoped that this study will meet the following aims: 

• To discern whether those training for ordained ministry in the Church of England 
(ordinands) have a significantly different response to environmental values and theology 
than other groups. 

• To discover which, (if any) variables influence ordinands’ responses to environmental 
values and theology. 

• To understand reasons behind any differences in response. 

• To highlight areas of current Christian thinking that may be especially helpful or unhelpful 
in the understanding of the Christian response to the environmental crisis. 

• To assess the current provision of environmental theology within the training of ordinands. 
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3.0 The theoretical background of the research 
Throughout history Christian theologians have considered a number of topics that are 
concerned with creation, the natural order and the environment. Marlow surveyed this body of 
Christian thought, beginning with the Early Church, moving through Augustine to the Middle 
Ages, to Luther and Calvin and ending with Lynn White.10 Certain key topics are considered 
many times: the creation of the world; the created order and the place of humanity within it; 
dominion; human salvation; and eschatology. Table 1 shows similar data for some recent books 
and articles on Christianity and the environment. It is again clear that a number of Biblical and 
theological ideas are dominant in this literature. It is for this reason that we chose to 
concentrate on these themes during this research. In order to place this research in a theoretical 
context, some of these main Christian approaches to the environment will now be briefly 
outlined. 

Table 1. Some important theological themes considered by authors of recent publications on 
Christianity and the environment 

 AUTHORS11 

Theological 
Theme 

Berry12 Bookless  Deane- 
Drummond 

Hodson and 
Hodson 

Marlow Weaver13 Bauckham 

Creation Yes Yes Yes Yes Yes Yes Yes 

Dominion Yes Yes Yes Yes Yes No Yes 

Stewardship Yes Yes Yes Yes Yes Yes Yes 

Covenant Yes No Yes No Yes Yes Yes 

Incarnation No No Yes No No Yes No 

Eschatology Yes Yes Yes Yes Yes Yes Yes 

 

Creation 
In popular thinking the early chapters of Genesis are often associated with the creation/ 
evolution debate, but the theologians who have pondered these passages have frequently been 
more concerned with questions other than the mechanics of the creation process. Most notably, 
Moltmann set the foundations for an ecological doctrine of creation.14 It is apparent from 
Genesis 1 that God saw Creation as “good”. This Hebraic view is in direct contrast with Greek 
philosophical views, particularly those of Plato, whose dualistic ideas saw a separation between 
soul and body and between mind and matter.15 This dualism has strongly influenced the 
thinking of the church at various times in history.16 The second concept that comes out of the 
Judaeo-Christian creation story is that of the intrinsic value of nature. All plants and animals 
are seen as having worth even if they are not immediately useful to humanity. Finally, 
theologians have considered the place of humanity as part of the created order. So, for instance, 
Aquinas saw nature in hierarchical terms with humans very definitely at the top.17 This then 
leads on to the consideration of the role of humanity in managing the natural world. 
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Dominion Theory 
The Dominion Theory is based on the following verses from the creation account in Genesis, 
where God commands man to have ‘dominion’ over the rest of nature: 

‘God blessed them, and said to them, “Be fruitful and multiply, and fill the earth and subdue it; 
and have dominion over the fish of the sea and over every living thing that moves upon the 
earth.” God said, “See, I have given you every plant yielding seed that is upon the face of the 
earth, and every tree with seed in its fruit; you shall have them for food.”’     

        Genesis 1: 28-29 (NRSV) 

In his famous paper, Lynn White interpreted these verses in a manner that separated man from 
the rest of nature.18 He suggested that Christianity was the most anthropocentric religion and 
bore the guilt for the ecological crisis. White’s paper caused much discussion, and in many 
respects marked the beginning of the modern era of environmental theology. His hypothesis 
that Christianity was responsible for the environmental crisis has been widely refuted on a 
number of grounds. Doubts have been expressed as to whether the original meaning of the text 
was as harsh as White suggested. However, it is probably the reception history of the text that 
is the more important factor; what people thought it meant at different times in history. It has 
also become increasingly obvious that completely atheistic and non-Christian cultures can be 
just as damaging to the environment. Nonetheless, Dominion Theory and the White hypothesis 
are still major topics in environmental theology.19 

Stewardship 
Stewardship developed from the Dominion Theory, and rejects the anthropocentric view of the 
environment, and instead sees humanity as ‘care-givers’ or ‘stewards’ of the Earth. Christian 
stewards should use creation care as a way of glorifying God, its creator, and should not exploit 
the Earth for humanity’s own ends. Stewardship has also been criticised from a variety of 
angles. Palmer sees stewardship as a weak ethic that allows the continuing exploitation of the 
natural world, frequently associated with the idea that God has given approval for this 
activity.20 She also sees stewardship as still essentially human-centred. Despite these and other 
criticisms, Clifford suggests that stewardship is ‘the word the majority of Christians would 
come up with when asked about the relationship between human beings and the natural 
environment’.21 Most recently M.R. Hodson used perceptual analysis to reveal a strong 
underlying stewardship ethic in the book of Isaiah.22 

Covenant 
A covenant was a familiar concept in biblical times, where two parties are involved in a mutual 
agreement. The account of Noah’s Ark, in which God commanded Noah to build the ark and to 
use it to save his family and a representative number of animals from floods, is the basis of this 
environmental theology. After the floodwaters receded God set a rainbow in the sky as a 
covenant with the Earth that he would never again destroy his creation (Genesis 9:12-17). The 
covenant that God enters into is not with humanity’s representative Noah, but with the Earth: 
humans are not at the centre of this covenant, but are included as part of the Earth. This places 
humanity within creation, not above it. Atkinson highlights the Sabbath within the creation 
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covenant made between God and his Earth at the point of creation.23 The inclusion of the idea 
of the Sabbath within God’s covenant is an example of the sustainable way God wished his 
people to use his creation. 

Incarnation and the Environment 
The incarnation of God in human form on Earth is a vitally important aspect of environmental 
theology, where the human and divine elements of Jesus Christ can illuminate understanding of 
the environment and humanity’s place within it. In the Gospel accounts, Christ describes 
himself as the saviour of all, who came to save the Earth from human sinfulness, not humanity 
from the perceived failings of the Earth. This approach towards the environment rejects the 
idea that humanity is more important to God than the rest of creation, and suggests that God has 
authority over the entire universe, not just the human race.24 Linked to this is the sacramental 
approach to the environment that sees the entire Earth as the primary and most important 
disclosure of God to humanity, and is often described as creation-centred.25 This approach 
again highlights the universality of salvation for God’s creation. 

Eschatological approaches to the Environment 
Eschatology is the study of the ‘end times’ and is closely linked to the idea of hope, and of 
future promise based on the fidelity of God. One of the key eschatological texts is the Book of 
Revelation in which John of Patmos has a vision of the end times and the return of Christ to 
Earth. This text has been used as an argument for and against creation care, with the focus of 
the discussion centring on the following verse: 

‘Then I saw a new heaven and a new Earth; for the first heaven and the first Earth had passed 
away; and the sea was no more.’ Revelation 21:1 (NRSV) 

A literal interpretation of this verse has led some conservative evangelical Christians (mainly 
those based in North America) to argue that the duty of Christians is not to impede the 
destruction of the Earth so as not to prevent the return of Christ.26 However, many theologians 
take the opposite point of view, and use this very passage as the foundation of eschatological 
creation care. Haught suggests that the eschatological approach views the Earth as a promise of 
the future revelation of God not yet seen, and as such should not be neglected or worshipped, 
but cared for in terms of honouring a promise.27 Bookless28 and Wright29 suggest that the ‘new 
Earth’ described in Revelation is not an Earth that has not existed before, but one that emerges 
from the old. What does this interpretation mean for Christians who prioritise care for the 
environment? Firstly, the current Earth is not a precursor to a new gift of a replacement planet 
once disregard for the environment has caused an irreversible catastrophe. The ‘second’ or 
‘new’ Earth will be a renewed form of the previous version. Secondly, the care of God’s 
creation by Christians is integral to following Jesus Christ, not peripheral: disregard for 
creation is disregard for God. 

The present authors do not support either the Dominion Theology of White or the more 
extreme literal eschatological approaches outlined above. However, we feel that all of the other 
theological ideas mentioned do have some value in providing a positive environmental 
theology for the 21st century. Christians with different theological standpoints will be more 
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prone to favour some themes than others, and it was with this in mind that we chose to conduct 
the following survey on Anglican ordinands. 

4.0 Methodology 

Data collection 
To gain access to Church of England ordinands currently training residentially, the principals of 
eleven English residential theological colleges were contacted by email by the authors, the 
study was outlined and a copy of the questionnaire and information sheet was attached. Six 
agreed to participate (The College of the Resurrection, Mirfield; Wycliffe Hall, Oxford; Ripon 
College Cuddesdon, Oxford; St Stephen’s House, Oxford; Trinity College, Bristol and Westcott 
House, Cambridge) and of 279 ordinands contacted, 94 completed the questionnaire. Each 
ordinand was sent a questionnaire and an information sheet by email, and they were also able to 
access a paper copy either by contacting their college’s office or by requesting one from the 
authors. A reminder was sent out three weeks after the questionnaire and a final reminder in 
week six. It is also important to note that in the analysis of the data reported below statistical 
tests were only employed on data sets of greater than 25 as suggested by Watts and Halliwell.30 

In addition, questionnaires were sent to staff and students of Christian Rural and Environmental 
Studies (CRES31), a distance-learning course on environmental issues, based at Ripon College 
Cuddesdon, in order to compare the responses of ordinands to those Christians (lay and clergy) 
who have identified themselves as environmentally aware. 

Format of the questionnaire 
The questionnaire comprised four sections, each collecting different data sets: Part I is a purely 
environmental section; Part II is a section based on statements written by a Christian 
environmentalist; Part III was constructed with statements based on different theologically 
based environmental attitudes, coupled with an appropriate biblical text; and Part IV gathered 
personal data about the respondent. 

Part I of the questionnaire 
Part I was based on the New Environmental Paradigm Scale (NEP) first devised by Dunlap and 
Van Liere in 1978 as a set of twelve statements, and revised in 2000, expanded to fifteen 
statements.32 It is the 2000 version that is used as the basis of this study. As stated by Dunlap33 
the revised NEP measures environmental beliefs and has been used as such by many studies 
that use theoretical models to predict environmental attitudes. This research seeks to continue 
this line of enquiry, assuming that a key determining factor of ordinands’ environmental beliefs 
is their theology. The authors therefore examined the statements in the NEP for their theolog-
ical alignment and these are set out in Table 2. The structure of Part I and the theological areas 
that the statements are exploring are set out in Table 2. 
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Table 2. Part I: Adapted NEP. (Responses were scored using the Likert scale from 5: 
“Strongly agree” through 3: “Neutral” to 1: “Strongly disagree”.)          

NEP1. We are approaching the limit of the 
number of people the earth can support. 

This statement echoes ideas from the ‘end times’ 
or eschatology. 

NEP2. Humans have the right to modify the 
environment to suit their needs. 

Dominion Theory (White34). 

NEP3. When humans interfere with nature it 
often produces disastrous consequences. 

This statement relates to the ‘Fall from the 
Garden of Eden’ as recounted in Genesis. 

NEP4. Human ingenuity will ensure that we 
do NOT make the earth unviable. 

Dominion Theory (White). 

NEP5. Humans are severely abusing the 
environment. 

Christianity viewed as an anthropocentric 
religion as set out by White. 

NEP6. The earth has plenty of natural 
resources if we just learn how to develop 
them. 

The idea of human stewardship of the Earth 
(Atkinson). 

NEP7. Plants and animals have just as much 
right as humans to exist. 

The sacramental approach of Haught is explored 
here: that God is revealed in all creation. 

NEP8. Nature is strong enough to cope with 
the impacts of modern industrial nations. 

Dominion Theory (White). 

NEP9. Despite our special abilities humans 
are still subject to the laws of nature. 

Sacramental approach (Haught), humans are 
valued as equal to creation in this statement. 

NEP10. The so-called ‘ecological crisis’ 
facing humankind has been greatly 
exaggerated. 

‘End times’ eschatological approach, there is no 
need to fear as God will provide a new Earth. 

NEP11. The earth is like a spaceship with 
very limited resources. 

Stewardship is hinted at as a possible solution 
here: with the correct human management the 
Earth is viable. 

NEP12. Humans were meant to rule over the 
rest of nature. 

Dominion Theory (White). 

NEP13. The balance of nature is very easily 
upset. 

Sacramental value of nature as outlined by 
Haught. 

NEP14. Humans will eventually learn enough 
about how nature works to be able to control it. 

Dominion Theory (White) and stewardship 
(Atkinson) as management by humans is the 
solution proposed. 

NEP15. If things continue on their present 
course we will be soon facing an ecological 
catastrophe. 

Eschatological approach (Bookless). 
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Part II of the questionnaire 
In this work it was of interest to discover if there were any cultural or theological factors that 
predisposed the ordinands to be less concerned with environmental issues. DeWitt listed ten 
“stumbling blocks” which he saw as getting in the way of Christians becoming involved with 
the environment as a topic.35 These ranged from “The world is not my home. I’m just passing 
through” to “People are more important than the environment”. The list produced by DeWitt is 
a valuable one, but does come from an American evangelical perspective, and includes topics 
such as the perceived linkage between pro-abortion and pro-environment views that would not 
be appropriate in an English context. 

So Part II was a set of five statements based on the categories of Christian environmental 
attitudes as set out by the British Christian environmentalist Bookless.36 He outlines the four 
‘I’s of Christian attitudes towards the environmental crisis as being ‘Integral’, ‘Incidental’, 
‘Irrelevant’ and ‘Insidious’ to the Christian faith. In order to include the idea that 
environmental attitudes could be a part of the Christian mission, but limited in its effect, a 
middle category ‘Important’ was inserted in between ‘Integral’ and ‘Incidental’. These 
statements were placed in a random order in the questionnaire. The categories suggested by 
Bookless encompass the ideas set out in the ten stumbling blocks given by DeWitt, but are 
more generic, and accord with the generally accepted thinking amongst Christian 
environmentalists in the UK. 

Part III of the questionnaire 
Part III coupled a biblical quote with a statement reflecting on the Christian attitude to the 
environment, therefore grounding the Christian response within the biblical text. Each 
statement represents a different theological response to the environment as explored in the 
theoretical background to this research. The statements start from the more negative 
environmental attitude of Dominion Theory37 and progress to more positive Christian attitudes 
to the environment. The statements and their accompanying biblical reference are set out in 
Table 3, with the theological ideas that they explore.38 
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Table 3. Part III Biblically based responses to the environment. (Responses were 
scored using the Likert scale from 5: “Strongly agree” through 3: “Neutral” to 1: 
“Strongly disagree”.) 

BT1. God told Christians to ‘fill the earth 
and subdue it’ and ‘to have dominion 
over it’. Therefore the earth and creation 
are there for our use and enjoyment. 
(Genesis 1:28) 

This is associated with the Dominion 
Theory as outlined by White39, and is the 
most negative interpretation of Christian 
attitudes to the environment. 

BT2. The book of Revelation says that 
the present world will come to an end. 
Therefore, there is no purpose in trying to 
reverse an ‘ecological crisis’- it is all part 
of God’s plan. (Revelation 21:1) 

This is the eschatology espoused by some 
evangelical Christians who believe the 
ecological collapse of the Earth will bring 
about the ‘New Earth’ (see Hodson and 
Hodson). 

BT3. Christians believe that the whole 
creation is made by and belongs to God. 
Therefore we should value creation. 
(Psalm 24:1) 

The Apologetic approach (Haught) on the 
simplest level, merely a statement that the 
Bible already provides an adequate 
response.  

BT4. The incarnation of God through his 
Son, Jesus Christ shows us that he 
regards his entire creation as important. 
(Colossians 1:15-16) 

Apologetic approach (Haught) though 
slightly more erudite than statement 3. It 
uses incarnation as a theological link to 
ecology and the importance of creation. 

BT5. Christians are called to be stewards 
of God’s earth and all it contains. 
Stewardship implies a commitment of 
care to all creation. (Genesis 2: 18-19) 

This is a popular approach in the general 
literature, that humans are care givers 
over the earth (Atkinson; Berry, 2006) 

BT6. We will only understand the role 
that humanity has in God’s plan when we 
take responsibility for the environment, 
as the creation of the earth is the primary 
disclosure of God. (Hebrews 1:3) 

This is the Sacramental approach outlined 
initially by Haught. It views the Earth as 
a sacrament that can reveal the nature of 
God. 

BT7. The new earth will emerge from the 
old; therefore it is our duty to preserve 
God’s creation. (Revelation 21:1; Isaiah 
66:22) 

This is an eschatological approach, 
though with a radically different 
interpretation than that of statement 2. 
This suggests that care of the current 
Earth is integral to the condition of the 
new Earth and this idea is based on the 
theology of Bookless, Haught, and 
Wright. 
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Part IV of the questionnaire 
The final part of the questionnaire comprised six questions, which requested personal 
information about the respondent including gender, age, theological college and churchmanship 
group. All the questions except question 3 were multiple choice. The sample data from this 
section is presented in Table 4. 

Table 4. Part IV Ordinand and CRES sample information. 

Part IV Number of 
respondents (CRES 
in brackets) 

Combination of data 
sets 

Respondent 
numbers 
combined 
(CRES) 

Male 62 (12)   

Female 32 (12)   

Under 18 yrs 0   

18-25 yrs 6   (2) 18-35 yrs 50 (4) 

26-35 yrs 44  (2) 

36-45 yrs 22  (5) 36-65 + yrs 44 (20) 

46-55 yrs 13  (5) 

56-65yrs 6   (3) 

65 yrs + 3   (7) 

Ripon College 
Cuddesdon (CRES) 

50  (24)   

Westcott House 8   

St Stephen’s House 

Wycliffe Hall                  

3 

13 

  

Mirfield 10   

Trinity College 10   

Conservative 
evangelical 

10  (6) evangelical 36  (11) 

Open evangelical 26  (5) 

Central 20  (7) central-catholic 51  (8) 

Modern catholic 31  (1) catholic 31  (1) 

Traditional catholic 7   (1) catholic-traditional 
catholic 

38  (2) 

Other 0   (4)  0   (4) 
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5.0  Results 

Table 5. Results Part I ‘NEP’ Ordinands, CRES and Packer (2009) (5 strongly agree, 3 neutral,  
1 strongly disagrees) (CRES in italics, bold if difference of 0.50+) 

Statements from Part I Mean   (SD) (2dp) Mean difference 
from neutral (2dp) 

Variance (Packer, 2009)                          

NEP9. Despite our special 
abilities humans are still 
subject to the laws of nature. 

4.34 (+/- 0.69) 

4.23        (+/- 0.68) 

1.34 

1.23 

0.47 (4.13) 

0.45 

NEP5. Humans are severely 
abusing the environment. 

4.26 (+/- 0.77) 

4.55        (+/- 0.51) 

1.26 

1.55 

0.60 (3.87) 

0.26 

NEP7. Plants and animals 
have just as much right as 
humans to exist. 

4.06 (+/- 1.01) 

3.82        (+/- 1.28) 

1.06 

0.82 

1.01 (4.31) 

1.51  

NEP15. If things continue on 
their present course we will 
be soon facing an ecological 
catastrophe. 

3.81 (+/- 1.02) 

4.41        (+/- 0.80) 

0.81 

1.41 

1.04 (3.46) 

0.61 

NEP6. The earth has plenty 
of natural resources if we just 
learn how to develop them. 

3.54 (+/- 1.01) 

3.41         (+/- 0.91) 

0.54 

0.41 

1.02 (2.37) 

0.89 

NEP13. The balance of 
nature is very easily upset. 

3.53 (+/- 1.02) 

3.86         (+/- 0.79) 

0.53 

0.86 

1.05 (3.72) 

0.57 

NEP3. When humans 
interfere with nature it often 
produces disastrous 
consequences. 

3.52 (+/- 1.03) 

4.02         (+/- 0.86) 

0.52 

1.02 

1.06 (3.56) 

0.73 

NEP1. We are approaching 
the limit of the number of 
people the earth can support. 

3.33 (+/- 1.18) 

3.82         (+/- 0.89) 

0.33 

0.83 

1.39    (3.45) 

0.91 

NEP12. Humans were meant 
to rule over the rest of nature. 

3.18 (+/- 1.19) 

3.05         (+/- 1.00) 
 

0.18 

0.05 

1.42    (3.51) 

1.09 

NEP2. Humans have the right 
to modify the environment to 
suit their needs. 

3.11 (+/- 1.14) 

3.14         (+/- 0.83)   

0.11 

0.14 

1.30    (3.08) 

0.70 

NEP11. The earth is like a 
spaceship with limited 
resources. 

3.03 (+/- 1.02) 

3.09         (+/- 1.16) 

0.03 

0.09 

1.03     (3.27) 

1.45 
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Table 5 continued… 

NEP4. Human ingenuity will 
ensure that we do NOT make 
the earth unviable. 

2.56 (+/- 0.90) 

2.32         (+/- 0.86) 

-0.44 

-0.68 

0.81   (2.95) 

0.77 

NEP8. Nature is strong 
enough to cope with the 
impacts of modern industrial 
nations. 

2.27 (+/- 0.94) 

1.68         (+/- 0.56) 

-0.73 

-1.32 

0.87   (3.69) 

0.31 

NEP14. Humans will 
eventually learn enough 
about how nature works to be 
able to control it. 

2.16 (+/- 0.89) 

2.41         (+/- 0.80) 

-0.84 

-0.59 

0.79    (3.01) 

0.70 

NEP10. The so-called 
‘ecological crisis’ facing 
humankind has been greatly 
exaggerated. 

2.14 (+/- 0.96) 

1.41         (+/- 0.60) 

-0.86 

-1.59 

0.92    (3.36) 

0.35  

Descriptive statistics 
The figures in brackets in the final column of Table 5 are the mean responses of students to the 
NEP administered before undertaking a Biology course in a study based at an American 
University by Packer.40 The figures in bold in this final column indicate that there is 
statistically significant difference (at least a 0.50 difference in mean response according to the 
Likert Scale) between ordinands’ responses and the data from Packer. It should be noted here 
that the differing geographical location of the American and English students could be a 
contributing factor to any calculated significant difference. The CRES results are in italics, 
below the ordinands’ results. Again, where there is a significant difference of 0.50 or more, the 
CRES figure is in bold italics.  

Table 5 shows that a minority of the mean responses were neutral. There was support for the 
idea that humans are ‘abusing the environment’ and that humankind is still ‘subject to the laws 
of nature’ (NEP5 and 9). There was also agreement that human ingenuity was no protection 
against the destruction of the planet, and agreement that the ‘ecological crisis’ had not been 
‘greatly exaggerated’ (NEP4 and 10). However, mean responses were neutral to human 
intervention often causing a negative impact on the planet and also to the idea that humans 
were meant to ‘rule over the rest of nature’ and modify their environment to suit their needs 
(NEP3, 13 and 12). 

There are four statements, which have a significant difference in mean score between ordinands 
and responses from Packer. The greatest difference is found with NEP8 where ordinands 
disagree (2.27) that nature is strong enough to withstand the impact of modern industrial 
nations, and students in Packer’s study are neutral to this statement (3.69). There is also a 
difference in response to NEP10 with ordinands disagreeing (2.14) with the idea that the 
ecological crisis has been exaggerated, and again, Packer’s students are neutral (3.36). 
Ordinands’ mean response to NEP6 is neutral (3.54), whilst the biology students disagree with 
the statement that the Earth has plenty of natural resources (2.37). Finally, students are neutral 
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(3.01) to the idea of human control over nature in NEP14 however; ordinands disagree with this 
statement (2.16). 

Table 5 also shows that the CRES results have a minority of neutral answers, with respondents 
agreeing with the ideas that humans were meant to rule over the rest of nature (NEP12 = 3.05) 
but were still subject to the laws of nature (NEP9 = 4.23) and that humans have damaged the 
environment (NEP5 = 4.55) and an ecological catastrophe was a possibility (NEP15 = 4.41). 
Respondents from CRES strongly disagreed with the suggestion that the ecological crisis had 
been ‘exaggerated’ (NEP10 = 1.41) and that humans will be able to control the Earth in the 
future (NEP14 = 2.41). 

There are four statements that have a significant difference between the two sets of 
respondents. Firstly, there is a difference in response to the idea that without change an 
ecological catastrophe is inevitable, with CRES respondents agreeing (4.41) and ordinands 
mean response of neutral (3.81). Secondly, ordinands disagreed that the ecological crisis had 
been ‘exaggerated’ (NEP10 = 2.14) and that nature was able to cope with the impact of modern 
industrial nations (NEP8 = 2.27), CRES respondents strongly disagreed with these statements 
(1.41 and 1.68 respectively). Lastly, CRES respondents agreed (4.02) that human interference 
often has negative consequences (NEP3), but ordinands’ mean response was neutral (3.52). 

 

Table 6. Part II Ordinands and CRES ‘Bookless’ results (5 strongly agree, 3 neutral, 1 
strongly disagree) (CRES results in italics, bold if difference of 0.50+) 

Statements from Part II Mean    (SD) (2dp) Mean difference 
from neutral (2dp) 

Variance 
(2dp) 

BK2. Concern for the whole world 
of God’s creation is fundamental to 
the God of the Bible and his 
ultimate purpose for human beings. 

4.40      (+/- 0.72) 

4.59      (+/- 0.50) 

1.40 

1.59 

0.52    

0.25 

BK5. Ecology and environmental 
issues are of primary importance to 
Christians. 

3.54 (+/- 1.14) 

4.04      (+/- 0.95) 

0.54 

1.00 

1.30   

0.91  

BK1. Ecology and environmental 
issues are of secondary importance 
to Christians, evangelism and 
social equality are of primary 
importance. 

2.37 (+/- 1.15) 

1.86      (+/- 0.88) 

-0.63 

-1.14 

1.33   

0.77  

BK3. Ecology and environmental 
issues have little relevance to the 
Christian faith. 

1.51 (+/- 0.58) 

1.64      (+/- 0.93) 

-1.49 

-1.36 

0.34    

0.87 

BK4. Ecology and environmental 
issues undermine Christian faith. 

1.47 (+/- 0.73) 

1.32      (+/- 0.73) 

-1.53 

-1.68 

0.73   

0.24  
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Table 6 shows that ordinands did not accept that environmental issues were irrelevant to the 
Christian faith, nor did they undermine the Christian faith (BK3 and 4: 1.51 and 1.47 
respectively). They also disagreed that care for the environment was secondary to evangelism 
and social equality (BK1: 2.37). Respondents agreed that environmental issues were integral 
(BK2: 4.40). There was a broadly similar response from CRES respondents, with the mean 
responses to the five statements in the same order as those of the ordinands. Two statements 
have statistically significant differences: BK5 where CRES respondents agreed (4.04) that the 
environment and ecology were ‘Important’ and ordinands’ mean response was neutral (3.54) 
and BK1 where CRES respondents strongly disagreed (1.86) that the environment and ecology 
were ‘Incidental’ and ordinands disagreed (2.37). 

Table 7 shows that the respondents agree with the idea of Christian stewardship of the Earth, 
and hold creation as valuable to God, evidenced by the incarnation of Jesus Christ in human 
form (BT3, 5 and 4: 4.68, 4.65 and 4.40 respectively). Respondents strongly rejected the literal 
interpretation of Revelation (BT2: 1.61). The idea of renewal eschatology stated in BT7 was 
given a mean neutral response (3.62) as were the dominion theory of BT1 (3.32) and the 
sacramental nature of the Earth as displayed in BT6 (3.13). Statement BT7 may be seen by 
some as controversial, and maybe not well put. However, none of the respondents annotated 
their script to say that they did not agree with it and nobody left the section blank. So it appears 
that the result was not influenced by the statement itself. Both the CRES and ordinands mean 
responses are very similar, with only BK7 displaying a difference of 0.50 with CRES 
respondents agreeing with renewal eschatology (4.12) while the ordinands are neutral (3.62). 

Inferential statistics 
A one-sample t-test was used (assuming equal variance) for each of the three parts. This was 
used to determine which of the sets of responses were significantly different from neutral.41 
The significance level for Part I, which uses the NEP (15 statements) was 1 in 500 (p<0.002) as 
if p<0.05 (1 in 20) was used the difference due to chance was too likely. As Parts II and III 
contain 5 and 7 statements respectively the lower significance level of 1 in 20 was used. All the 
responses in Part I scored significantly different from the neutral for both ordinands and CRES. 
For ordinands responses all but one in Part II (BK4) and two in Part III (BT1 and 6) were 
significantly different from the neutral. In Part II only one response was significantly different 
from the neutral (BK1) and in Part III all seven were significantly different from the neutral. 

A series of null hypotheses were tested to examine responses from different groups, (including 
gender, age, and churchmanship) to see if any variable produced a significant difference to the 
responses. The difference between ordinands’ and CRES responses and different 
churchmanship groups are also examined. Each null hypothesis contains three parts (a, b and c) 
relating to each of the three parts of the questionnaire. The null hypothesis for these tests is that 
there was no significant difference. Table 8 outlines the results from the null hypotheses tested. 
The important results are further described in the following section. 
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Table 7. Part III Ordinand and CRES ‘Biblical Text’ results (5 strongly agree, 3 neutral, 1 strongly disagrees) 
(CRES results in italics, bold if difference of 0.50+) 

Statements from Part III Mean    (SD) (2dp) Mean difference 
from neutral (2dp)      

Variance      (Sum) 
(2dp)  

BT3. Christians believe that the 
whole creation is made and belong to 
God. Therefore we should value 
creation. (Psalm 24:1) 

4.68  (+/- 0.51) 

4.82      (+/- 0.39) 

1.68  

1.82 

0.26        (440) 

0.15 

BT5. Christians are called to be 
stewards of God’s earth and all it 
contains. Stewardship implies a 
commitment of care to all creation. 
(Genesis 2:18-19) 

4.65  (+/- 0.54) 

4.77      (+/- 0.42) 

1.65 

1.77 

0.29        (437) 

0.15 

BT4. The incarnation of God 
through his Son, Jesus Christ shows 
us that he regards his entire creation 
as important. (Colossians 1:15-16) 

4.40  (+/- 0.79) 

4.68      (+/- 0.47) 

1.40 

1.68 

0.63        (414) 

0.22 

BT7. The new earth will emerge 
from the old; therefore it is our duty 
to preserve God’s creation. 
(Revelation 21:1; Isaiah 66:22) 

3.62  (+/- 1.05) 

4.12      (+/- 0.71) 

0.62 

1.09 

1.10        (340) 

0.50 

BT1. God told Christians to ‘fill the 
earth and subdue it’ and ‘to have 
dominion over it’. Therefore the 
earth and creation are there for our 
use and enjoyment. (Genesis 1:28) 

3.32  (+/- 1.13) 

3.18      (+/- 1.04) 

0.32 

0.18 

1.27         (312) 

1.09 

BT6. We will only understand the 
role that humanity has in God’s plan 
when we take responsibility for the 
environment, as the creation of the 
earth is the primary disclosure of 
God. (Hebrews 1:3) 

3.13  (+/- 1.12) 

3.55      (+/- 1.12) 

0.13 

0.55 

1.47          (294) 

1.26 

BT2. The book of Revelation says 
that the present world will come to 
an end. Therefore, there is no 
purpose in trying to reverse an 
‘ecological crisis’- it is all part of 
God’s plan. (Revelation 21:1) 

1.61  (+/- 0.71) 

1.45      (+/- 0.51) 

-1.39 

-0.55 

0.50         (151) 

0.26 
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Table 8. Null Hypotheses examined  

Variable tested Null Hypothesis  Result  

GENDER 1a. Gender is not associated with any 
significantly different response to Part I.  

Not rejected.  

1b. Gender is not associated with any 
significantly different response to Part II.  

Not rejected. 

1c. Gender is not associated with any 
significantly different response to Part III.  

Not rejected. 

AGE 2a. Age is not associated with any 
significantly different response to Part I. 

Not rejected.  

2b. Age is not associated with any 
significantly different response to Part II. 

Not rejected.  

2c. Age is not associated with any 
significantly different response to Part III. 

Not rejected.  

CHURCHMANSHIP 3a. The churchmanship of the respondent is 
not associated with any significantly different 
response to Part I. 

Rejected for 
NEP12.  

3b. The churchmanship of the respondent is 
not associated with any significantly different 
response to Part II. 

Rejected for 
BK5 

3c. The churchmanship of the respondent is 
not associated with any significantly different 
response to Part III. 

Rejected for 
BT1 and BT6. 

CRES/ORDINANDS 5a. There is no significant difference between 
the mean responses of CRES respondents and 
ordinands to Part I. 

Not rejected. 

5b. There is no significant difference between 
the mean responses of CRES respondents and 
ordinands to Part II. 

Not rejected. 

5c. There is no significant difference between 
the mean responses of CRES respondents and 
ordinands to Part III 

Rejected for 
BT7. 

CRES/ evangelical 
ordinands 

6a. There is no significant difference between 
the mean responses of CRES respondents and 
evangelical ordinands to the questionnaire. 

Not rejected.  

CRES/ central 
ordinands 

 6b. There is no significant difference between 
the mean responses of CRES respondents and 
central ordinands to the questionnaire. 

Rejected for 
NEP10 

CRES/ catholic 
ordinands 

6c. There is no significant difference between 
the mean responses of CRES respondents and 
catholic ordinands to the questionnaire. 

Not rejected.  
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Gender 
The null hypothesis could not be rejected for any of the statements in Parts I, II and III. This 
suggests that gender has no influencing role in responses to any of the three parts. 

Age 
The null hypotheses could not be rejected when examining the impact of age on any of the 
responses from any of the three parts of the questionnaire. 

Churchmanship: Part I 
When comparing different Churchmanship groups the respondents were combined into three 
groups, evangelical which comprised those who identified themselves as ‘conservative’ or 
‘open’ evangelical, central which comprised those who identified themselves as ‘central’ or 
‘modern catholic’ and catholic which included ‘modern catholic’ and ‘traditional catholic’. 

In Part I there was a significant difference found between the evangelical and central 
respondents and the catholic and evangelical responses to NEP12, a statement concerning the 
role of humans ruling over nature. Here the null hypothesis was rejected (evangelical vs. central 
6.27; p=0.002, evangelical vs. catholic 3.45; p=0.002). In both cases the evangelical response 
was neutral to this statement (3.74) whilst the central and catholic respondents disagreed with 
the statement (2.63 and 2.71 respectively). 

Churchmanship: Part II 
Here the null hypothesis was rejected (1.98; p=0.05) by the evangelical versus catholic 
responses to BK1, which suggested environmental values were of secondary importance to 
social equality and evangelism. The evangelical response was neutral whilst the catholic 
respondents disagreed and the central respondents strongly disagreed (3.00, 2.05, 1.94 
respectively; p=0.05). 

Churchmanship: Part III 
The null hypothesis was rejected in the case of two statements, suggesting that churchmanship 
does not have an influencing factor in these two cases. BT1 discussed the dominion theory and 
here evangelicals and catholic respondents were neutral (though at different ends of the neutral 
score – 3.83 and 3.00 respectively; p=0.05) and central respondents disagreed (2.89; p=0.05). 
The t value in this case was 6.11 (p=0.05). The responses to BT6 also rejected the null 
hypothesis (5.19; p=0.05), here evangelical responses disagreed with the idea that the Earth was 
the primary disclosure of God, whilst catholic and central respondents were neutral (2.58, 3.42, 
3.62 respectively; p=0.05).  

CRES versus average ordinand responses 
The null hypothesis was unchallenged by any responses in Parts I and II. In Part III the null 
hypothesis for BT7 was rejected, with CRES agreeing with this concept and ordinands scoring 
a mean response of neutral (Scores 4.12 vs. 3.62; p=0.05). 

CRES versus evangelical and catholic responses 
The null hypothesis could not be rejected for any of the statements in the questionnaire when 
comparing CRES students to evangelical ordinands and CRES students to catholic ordinands. 
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CRES versus central responses 
The null hypothesis was rejected for one of the statements in Part I, the NEP, where there was a 
significantly different response to the idea that the ecological crisis has been exaggerated 
(NEP10). Here central respondents rejected this idea, but not as strongly as those respondents 
from CRES (Scores 1.96 vs. 1.41; p=0.05). 

6.0 Discussion  

What are the general environmental attitudes of ordinands sampled? 
Overall the Church of England ordinands surveyed tend not to have extreme theological views. 
None would be in favour of the more extreme forms of dominion theology, and none would 
espouse fanatical eschatological ideas. Ordinands undergo a rigorous selection process before 
they commence training at theological colleges, and those applicants with radical theological 
views are likely to be screened out and rejected. However, the Church of England is a broad 
church, and selects ordinands from catholic, evangelical and central backgrounds who will 
differ in their theological standpoints. 

When questioned using the NEP (Table 4) ordinands were, if anything, more environmentally 
concerned than the American biology students surveyed by Packer (2009). Whether this finding 
has to do with cultural differences between the United States and the UK is uncertain, but it 
would undoubtedly be interesting to carry out a similar survey in American theological colleges 
in the future. It is, perhaps, not surprising that the CRES students and staff sampled gave more 
“green” answers to NEP than the ordinands, as CRES have identified themselves as 
environmentally aware, and many of them have long-standing environmental interests. 

In Table 5 it can be seen that all groups of ordinands reject the idea that environmental issues 
are ‘Irrelevant’ or ‘Insidious’ to the Christian faith, and agree that they are ‘Integral’. This is in 
contrast to the experience described by Bookless42, from whose book the ‘five Is’ are adapted. 
He states that the most common approach of many Christians is that environmental issues are 
‘Irrelevant’ to the Christian faith. This might suggest that the Anglican ordinands sampled had 
a higher view of the place of environmental issues within the Christian faith than the general 
Christian public encountered by Bookless. 

When questioned on Biblical texts again the ordinands showed moderation in their theological 
positions (Table 6). The ordinands agreed with stewardship of the Earth, and held creation as 
valuable to God. Respondents strongly rejected the literal interpretation of Revelation, but were 
neutral towards renewal eschatology. They were also neutral towards dominion theory and the 
sacramental nature of the Earth. The only significant difference between CRES respondents 
and ordinands came over renewal eschatology, where CRES was more positive. This may 
indicate a greater familiarity of CRES students with this material. 

Differences in churchmanship 
Churchmanship is the only variable that gives statistically significant differences within the 
data. These differences are found between evangelical, central and catholic churchmanship 
groups. Although they are statistically significant they came from only four of the twenty-seven 
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questions asked, and the differences were rarely greater than one unit on the Likert Scale. It 
may seem that the proportion of statements that have a significant difference is low. However, 
it is important to note that all three sections contain at least one statement that records a 
significantly different response, and that all the significantly different responses are between 
churchmanship groups. Other studies such as Packer43 and Haigh44 have recorded similarly low 
proportions of statements with significant differences (4/15 and 3/15 respectively). It may also 
be that the Church of England ordinands surveyed were a more homogeneous group than the 
samples previously analysed, and this might almost be expected as they had all been through 
the same selection process, and were all undergoing the same sort of training and life 
experience. 

The analysis of the results from the questionnaire suggests that evangelical respondents have a 
somewhat more negative view of the environment. To investigate this further the four questions 
that gave statistical differences between churchmanship groups need to be scrutinised: 

“NEP12. Humans were meant to rule over the rest of nature.” 
The evangelical response was neutral to this statement (3.74) whilst the central and catholic 
respondents disagreed with the statement (2.63 and 2.71 respectively). This would suggest that 
more of the evangelical respondents felt that God had given humanity rule over nature, and 
may be related to a more literal interpretation of the early chapters of Genesis. However, it is 
worth pointing out that that even the evangelical response was neutral, implying that there is no 
clear evangelical view on this point. It is also unclear how the respondents interpreted the word 
“rule”, and many may not have seen this as indicating that humanity could do as it liked with 
creation. 

“BK1. Ecology and environmental issues are of secondary importance to Christians, 
evangelism and social equality are of primary importance.” 

Here the evangelical response was neutral whilst the catholic respondents disagreed and the 
central respondents strongly disagreed (3.00, 2.05, 1.94 respectively). The wording of this 
statement is of critical importance. It contrasts human concerns (evangelism and social 
equality) with environmental concerns. Evangelicals will almost always see evangelism as a 
major priority, even if they may also be concerned about issues such as poverty and climate 
change. It is possible that this difference would have been even greater had social equality not 
been included within the question. The results from the CRES sample are also of interest here 
as the respondents strongly disagreed (1.86) with the statement even though evangelicals made 
up the largest CRES grouping (Table 4). 

“BT1. God told Christians to ‘fill the earth and subdue it’ and ‘to have dominion over it’. 
Therefore the earth and creation are there for our use and enjoyment. (Genesis 1:28)” 

Here evangelical and catholic respondents were neutral (though at different ends of the neutral 
score – 3.83 and 3.00 respectively) and central respondents disagreed (2.89). This is a similar 
response to that found in the case of NEP12, and again suggests that evangelicals are more in 
favour of dominion approaches than catholic and central respondents. It is possible that the 
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responses to this question were influenced by the translation of the Bible that the different 
churchmanship groups predominantly use. The version used in the current research was the 
New Revised Standard Version (NRSV). For the last 30 years evangelicals have tended to use 
the New International Version (NIV) which has “rule” instead of “dominion” in Genesis 1: 28. 
Catholic and central respondents may have been more familiar with the King James Version 
(KJV) and the Revised Standard Version (RSV) which both have “dominion”, and the New 
Jerusalem Bible (NJB) which has “be masters of...”. Moreover, Hodson and Hodson45 pointed 
out that the Hebrew word for subdue (kabash) is a command to interact with nature, and to aid 
its fruitfulness, while the word for dominion (radah) is also used to describe the benevolent 
rule of Israelite kings. Should any of the respondents have been familiar with these 
interpretations they might not have viewed this verse in such a negative light. 

“BT6. We will only understand the role that humanity has in God’s plan when we take 
responsibility for the environment, as the creation of the earth is the primary disclosure of God. 
(Hebrews 1:3)” 

Here evangelicals disagreed with the idea that the Earth was the primary disclosure of God, 
whilst catholic and central respondents were neutral (2.58, 3.42, 3.62 respectively). 
Evangelicals will nearly always regard Jesus as the primary disclosure of God, but none of the 
churchmanship groups agreed with this statement. Even if a respondent disagreed with the 
statement it does not necessarily imply that they have less concern for the environment. 

So in summary the evangelical ordinands were more in favour of the idea that humanity ruled 
over or had dominion over the Earth, were more likely to see evangelism and social equality as 
important issues when compared to the environment, and were less likely to see creation as the 
primary disclosure of God. 

It would therefore appear that the evangelical ordinands have some different ideas about 
environmental theology to their central and catholic counterparts, which may possibly indicate 
less environmental concern. However, if we consider the CRES respondents (Table 4) it is 
evident that evangelicals (conservative and open) make up the largest group (11/24), and the 
CRES sample as a whole were more environmentally concerned than any group of ordinands. 
CRES may well have self-selected those evangelicals that are more concerned about 
environmental issues, but the results do suggest that there are such people to select. Moreover, 
it is undoubtedly the case that many of the recent publications at both a semi-popular and 
academic level in this area have been written by people with evangelical backgrounds. In 
addition, two of the larger Christian environmental organisations in the UK, A Rocha UK and 
the John Ray Initiative were founded by evangelicals, and their members are predominantly 
from evangelical traditions. Therefore evangelicalism does not necessarily predispose a person 
to be less concerned about the environment. Finally, it is also important to point out that the 
CRES respondents were all actively involved in teaching and learning about environmental 
issues and theology, and this activity may well have influenced their views. This brings us on to 
consider the role of environmental education in theological and ordination colleges. 
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The place of environmental theology in the training of ordinands  

As yet environmental theology receives only a patchy coverage in theology colleges, and this 
includes the ordination colleges that were the main focus of the present study. M.J. Hodson46 
codified the approaches to environmental theology in theological colleges as follows: 1) ignore 
the environment altogether; 2) have a few lectures on environmental theology within a whole 
course; 3) have one or more whole modules included in a course; or 4) integrate environmental 
theology across the whole syllabus. Of the institutions included in the present investigation, 
only two (Trinity, Bristol, and Ripon College, Cuddesdon) were included in Hodson’s survey, 
with both having a few lectures on environmental theology within a whole course. The 
generally more positive views on environmental issues and theology shown by the CRES 
respondents, who were all involved in a course specifically on these topics, would suggest that 
appropriate education can be beneficial in this respect. It is crucial that environmental 
understanding and theology are given greater importance within the training of ordinands if the 
Church is to be an instrumental part of forming and communicating a faith-based solution to 
the environmental crisis. However, as M.J. Hodson47 points out the main problem in including 
environmental theology in the current syllabus of theological colleges is lack of slots within an 
already packed timetable. Integrating environmental theology across the overall syllabus may 
be the way forward, but as far as we are aware this has yet to be attempted. 

The work presented here was conducted on Church of England ordinands in all years of their 
course. We did not attempt to determine whether the ordinands were in their first, second (or in 
a few cases third) years, and this might be interesting, but as little environmental theology is at 
present available at ordination colleges we would not expect large differences. It would also be 
of considerable interest to determine whether there were any differences in response during and 
after the curacy period. 

7.0 Conclusion 

We have conducted the first survey of the environmental opinions of Church of England 
ordinands. We are well aware that there is much more work to do in this area. In particular, at 
present there are few data sets available with which to compare our work. Hulme48, considering 
the topic of climate change, includes a whole chapter on “The things we believe”, looking at 
faith responses, but he does not cite any quantitative work. We hope that the present work will 
stimulate others to improve our knowledge in this area. 

In general this study found that Church of England ordinands were moderate in their 
theological positions with respect to the environment. The only variable that showed significant 
difference between the ordinands surveyed was churchmanship. The evangelical ordinands 
differed from the other groups in their responses to four of the 27 questions set. These 
responses could be interpreted as indicating less interest in environmental concerns among 
evangelical ordinands, but it is far from clear that this is always the case with evangelicals. The 
CRES respondents were generally more sympathetic to environmental issues than the 
ordinands, suggesting that education is important in improving environmental awareness. At 
the moment rather little environmental theology is taught in ordination colleges, and it is 
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recommended that this situation needs to be changed if the Church is to play its part in meeting 
the environmental challenges of this century. 
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