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Abstract 

Environmental Reporting is an important way in which the state of the environment can be 
assessed. In New Zealand, one of the most at risk elements of the natural environment is the 
freshwater, particularly freshwater quality in the Canterbury Region, on the South Islands east 
coast. This is due in large part to dairy farming, a huge contributor to New Zealand’s economy. 
The Driver – Pressure – State – Impacts – Response (DPSIR) framework is one that has evolved 
over a number of years from other, more limited frameworks. It is now used worldwide for 
reporting on the environment, particularly with regards to water quality. Literature from around the 
world has explained the frameworks evolution, as well as pointing out its strengths and its 
shortcomings. Various implementations of the framework have been suggested. In 2014 New 
Zealand elected to introduce a Pressure – State – Impacts (PSI) model to carry out its 
environmental reporting. This paper assesses the decision of New Zealand to implement a 
truncated version of the DPSIR framework, looking at its reasoning and the probable 
consequences of the decision. The study concludes that the PSI framework is insufficient for 
dealing with the water quality issues in the Canterbury Region, and that a DPSIR model with a 
pressure based orientation would result in stronger, more proactive decision making.   
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Summary: New Zealand has significant water quality issues due in large part to its extensive 
dairy farming industry and the nitrate and phosphate leaching that occurs as a consequence. These 
water quality issues are most pronounced in the Canterbury Region on the South Island’s east 
coast. Legislation is in place that requires the Government to report on the state of the environment 
to ensure that adequate measures are being taken to protect it. In 2014 a decision was made that 
these reports were to be carried out under a framework that considers the pressures on the 
environment, the state of the environment, and the impact of this state.  

This study analyses the use of the chosen framework and concludes that the PSI framework is 
insufficient for reporting on water quality issues. Instead; the study proposes the use of the Driver 
– Pressure – State – Impacts – Response (DPSIR) framework, a framework that has been 
developed over a number of years and is now used around the world for such reports. It is a 
comprehensive assessment tool that includes key indicators, as well as the links between them.  

The conclusions drawn that it is the drivers (dairy farming) that are the most influential factors for 
the deterioration of freshwater quality, and failing to assess these drivers would result in reports 
lacking in vital information that would enable a proactive response. The DPSIR framework is thus 
more appropriate for reporting than PSI framework. However this needs to be done with greater 
weight placed on the drivers and the pressures than the state and impacts due to the importance of 
a proactive response.  

The PSI framework would leave the New Zealand government as the ambulance at the bottom of 
the cliff, rather than able to provide responses capable of stopping Canterbury’s water quality from 
being pushed over the edge. 
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1. Introduction  

 

‘What in Europe took twenty centuries and in North America four, has been 

accomplished in New Zealand within a single century.’ 

Geographer Kenneth Cumberland, 1941 

 

Despite a consistent downward trend in New Zealand’s water quality over the last years, New 
Zealand has not put in place sufficient policy to either reverse, or slow down this damage (Palmer, 
2013). In recent years there have been considerable changes made to freshwater quality policy and 
legislation in New Zealand in an attempt to address the issues of water quality, yet the negative 
trend continues to manifest. There are many reasons put forward as causes of the freshwater 
quality damage, yet overwhelmingly, the intensification and growth of the dairy industry is said to 
be the cause (Parliamentary Commissioner for the Environment, 2013). 

Due to the decline in water quality that is being seen across the country this thesis assumes that 
there is something about New Zealand’s water quality policy that is not working, and will attempt 
to find the reasons behind this short coming. The thesis will focus on water quality in the 
Canterbury region located on the South Island’s East Coast. The reason for the focus on the 
Canterbury region is the rapid decline of water quality and the rapid expanse of the dairy industry 
across the region. This thesis will look at the negative trend in water quality focusing on the 
leaching of nitrates and phosphates into freshwater bodies rather than attempting to look at 
pollution of waterways more generally.  

Environmental reporting is one of the key ways the Government is able to assess the state of the 
environment, for this thesis, more specifically the state of freshwater bodies. In 2014 a new 
environmental reporting framework was proposed in New Zealand. In February 2014 the paper A 

Framework for Environmental Reporting in New Zealand was published, setting out the new 
environmental reporting requirements. The paper was published on the back of a huge number of 
freshwater policy reforms that had been carried out at both national and regional levels.  

This thesis intends to analyse what it is that the New Zealand Government is informed of through 
environmental reporting that assists it in implementing effective water quality policy, and therefore 
where this information is adequate, or appropriate. The analysis section of the thesis aims at 
outlining the potential improvements that could be introduced in the New Zealand’s environmental 
reporting so that it adequately addresses factors that need to be taken into account in developing 
freshwater policy in New Zealand. 

More specifically, this thesis will look at the situation surrounding freshwater quality in the 
Canterbury region of New Zealand (a region experiencing severe water quality problems) and 
report on the situation as per the new environmental reporting framework, the PSI (pressure, state, 
impact) framework as well as an alternative framework, the DPSIR (driver, pressure, state, impact 
response) Framework, with an intention to explore what kind of information assists or could 
potentially assist the implementation of New Zealand freshwater policies. 

In New Zealand, when a review of the environmental ecosystem or policy is carried out, the results 
are contained in an environmental report. Environmental reporting is defined as: 

“the collection, analysis and publication of information about the environment. The purpose of this 
information is to provide a snapshot of the current state of the environment and to allow trends to 
be identified through time and across space” (Ministry for the Environment, 2014, p 4). 
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These reports are based on criteria that the government elects as suitable, which is currently the 
PSI framework. 

To sum up, the aim of this thesis is twofold. First, the paper addresses the question of whether the 
New Zealand Governments decision to adopt the PSI framework was a prudent decision, or 
whether the rejection of the D and R elements is a short coming in environmental reporting. This 
question will be addressed by looking at the current freshwater situation in the Canterbury region 
and the information required to prepare suitable policy responses. The ultimate aim of the thesis is 
to present the shortcoming of New Zealand’s environmental reporting framework and provide 
suggestions on how improvements could be made in the future. 
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2. Method 

This study primarily used qualitative data to look at political, environmental, economic and social 
factors of the freshwater situation in the New Zealand, utilising the DPSIR and PSI Frameworks. 
Statistics are used to a limited extent when looking at the state of the environment in terms of 
nitrate and phosphate levels in the lakes and streams that are in the chosen catchment area. 

The study focuses on the Canterbury Region, a region on the east coast of New Zealand’s south 
island. This region was selected due to the particularly extreme water issues that are arising in 
terms of both quality and quantity. Figure 6, in the results section shows that Canterbury is the 
region with the largest number of rivers that are of unacceptable quality, and this number is 
continuing to rise (Burns, 2013)  

The main sources of data in the study are New Zealand Governmental reports primarily from the 
Ministry for the Environment. The state of New Zealand’s (and particularly Canterbury’s) 
freshwater has been a ‘hot topic’ in New Zealand lately due to the introduction of the Freshwater 
National Policy Statement for Freshwater Management (NPS) as well as a number of other policy 
documents. In addition, the Land and Water Forum (LAWF) was formed to deal with water 
management issues (Land and Water Forum, 2010). There is therefore an abundance of relevant 
and recent information on the topic area.  

The findings are discussed in relation to the literature that exists on environmental reporting 
frameworks, as well as various discussion documents dealing with water quality in New Zealand. 

As well as the literature regarding water quality and policy making in New Zealand, this thesis 
contains a literature review of the environmental frameworks considered. The literature review is 
not confined to New Zealand as the DPSIR framework has not been considered in an in depth 
manner in New Zealand. The review also looks at literature on environmental reporting in Europe, 
as the EEA is one of the bodies around the world that uses the DPSIR framework. 

In order to properly understand the way in which the water quality literature and analysis will be 
formatted, the structure of the PSI is explained below as this structure (though with the addition of 
D and R) forms the analytical basis of the report. 

2.1 Analytical Framework 

Figure 1 below illustrates the three steps involved with each of the elements of the DPSIR 
framework. The way in which it is set up is analogous to the way in which the results are grouped 
in this thesis. The drivers, pressures, states, impacts and responses shown in the bottom two rows 
of the figure are directly relevant to this thesis, though this is not intended to demonstrate that the 
framework is only relevant for water quality issues.  
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Figure 1: Diagram illustrating the linear process and the contents of each step for the components of the DPSIR 
framework (inspiration drawn from the PSI flowchart contained in (Ministry for the Environment, 2014)) 
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3. Background 

In order to analyse the factors that lead to the implementation of the Freshwater NPS, and whether 
the NPS actually addresses these factors, it is important to understand the history of New 
Zealand’s environment, and more specifically, the history of freshwater degradation.  

3.1 New Zealand Environmental History  
 

3.1.1 Agriculture in New Zealand 

New Zealand was colonised by the British in the 1800’s, and it is from the point of colonisation 
that modern day farming and agricultural practices began being implemented in New Zealand. 
Prior to that point the Maori people had lived a “hunter gatherer” lifestyle, with very little 
advanced farming practice being demonstrated (Smallfield, 1946). 

 

Figure 2: New Zealand was settled as a country to produce food for England. Source: (Smallfield, 1946) 
 
For the last 200 years New Zealand has been a country with a strong agricultural export market. 
Figure 2 demonstrates that it was often used as a food production colony for the United Kingdom 
(Smallfield, 1946). This agricultural focus remains evident in New Zealand today, and it is the 
different branches of the agricultural sector that have changed focus rather than the sector itself. 
 
For a long period of time New Zealand agricultural production was focused around beef and lamb, 
however New Zealand’s recent history it has seen a huge shift from beef and lamb production to 
dairy, spurred by the growing demand for dairy products from Asian nations (Lange, 2008). It is 
this recent history that is of interest for this thesis, specifically the land use changes in agriculture, 
and the consequential impact on New Zealand’s lakes and rivers. 
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3.1.2 Land Use Changes 

Due to the above mentioned shift, 283,7000 hectares of land in New Zealand was converted to 
dairy farming between 1996 and 2008, a significant amount of which was conversion from sheep 
and beef farming (Figure 3).  
 
New Zealand is the world’s largest exporter of dairy products, supplying about one third of global 
trade. The dairy sector in New Zealand has to work hard in order to maintain its competitiveness 
on an international scale. This is done through continued productivity improvements and 
intensification of inputs. Increased intensity of dairy farming can lead to degradation of many 
ecosystem services. Degredation of freshwater is an example of this. (Baskaran, 2009). 

 

  
 
The conversion to dairy farming that has occurred in New Zealand has had a significant impact on 
the freshwater quality in rivers and lakes in the regions of New Zealand that are most suitable for 
dairy farming.  The reasons behind this are set out clearly in the following quote from Monaghan 
et al:  
 

“The change from sheep to dairy farming is typically accompanied by greater inputs of feed and 
fertiliser to the farm and the production of large quantities of animal excreta, deposited both in the 
field and at the milking shed. Several earlier studies have shown that this excreta is an important 
source of nutrients and faecal bacteria in waterways, transferred via overland flow or subsurface 
drainage pathways of water movement” (Mongahan, 2007, p 212). 
 

 
The consequences of these changes are starting to become alarmingly apparent. In 2014 the 
following table (Table 1) was published by the Ministry for the Environment regarding the state of 
freshwater quality in New Zealand: 
 

Figure 3: Change in percentage of Dairy, Sheep and 
Beef numbers, 1990/1991 – 2012/2013 (R) 

 

Figure 3 The changes in the beef, sheep and 
dairy industry, 1990 – 2013 (Statistics New 
Zealand, 2014). 
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Table 1: Table showing actual and modelled changes in nitrogen and phosphate loads in water bodies in regions 
across New Zealand. (New Zealand Institute for Economic Research, 2014))  

 

 

3.1.3 The Resource Management Act 1991  

The Resource Management Act 1991 (RMA) represented a new approach to environmental 
decision making in New Zealand, with a central principle focused on sustainable development. 
The conceptual basis, under the label “sustainable management”, forms the central principle 
behind the RMA. The conceptual basis for the approach to management adopted in the RMA was 
the Brundtland Report, a report that arose following the Brundtland Commission on environmental 
issues in 1987 (United Nations, 1987). Although the RMA went through considerable redrafting 
and review prior to its enactment, that foundation principle of “sustainable management” remained 
intact (Palmer, 2013). 
 

The principle of “sustainable management” under the RMA is not about “economic development” 
at the expense of “environment”. But nor is it about “nature” at the expense of “people” – there is 
no dichotomy between the natural environment and people’s well-being under the RMA. Instead, 
it embraces the concept of the “environment” as the place “where people live”. This is evident 
from the definition of “environment” in section 2 of the Act, which includes: 

 
(a) “ecosystems and their constituent parts, including people and communities; and 
(b) all natural and physical resources; and 
(c) amenity values; and 
(d) the social, economic, aesthetic, and cultural conditions which affect the matters stated in 

paragraphs (a) to (c) or which are affected by those matters” (RMA, 1991, section 2) 
 

Because decision makers are tasked with striking a balance between economic and environmental 
considerations, the framework used to assess the state of the environment should also be capable 
of assessing this balance. It is for this reason that understanding the RMA, as the foundation of 
environmental decision making in New Zealand is important when assessing the appropriateness 
of an environmental reporting framework.  

 

3.1.4 What is Environmental Reporting? 

A Framework for Environmental Reporting in New Zealand describes environmental reporting as: 

INDICATOR QUALITY TREND 

Groundwater 
39% of groundwater sites have 

nitrate levels above natural levels 
(MfE, 2010b) 

20% of all monitored sites have 
increasing nitrate levels (1995 – 

2008) (MfE, 2010b) 

River Water (surface water) 

Compared to areas of native forest, 
median levels of total nitrogen are: 
- 5 times worse in pasture areas 
- 9 times worse in urban areas (MfE 
2010c) 

25% of all monitored sites have 
increasing nitrate levels (2003 – 

2013) (MfE, 2013c) 

Lake Water (surface water) 44% of lakes have high to very high 
nutrient levels (MfE 3013d) 

28% of all monitored sites have 
increasing nutrient levels (2005 – 

2009) (MfE 2013d) 
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“Environmental reporting involves the collection, analysis and publication of information about the 
environment. The purpose of this information is to provide a snapshot of the current state of the 
environment and to allow trends to be identified through time and across space… Environmental 
reporting also recognises the interaction of the environment with society: it provides an 
understanding of how human actions affect changes in the biophysical environment; and in turn, 
how changes in the biophysical environment affect society” (Ministry for the Environment, 2014, p 
4). 

Environmental reporting is intended to inform the public and the Government of the state of the 
environment, including any trends. The reports help to identify any large environmental problems 
or opportunities as well as to identify the causes of these problems and opportunities (Ministry for 
the Environment, 2014). 

3.1.5 New Zealand’s selection of the PSI Framework  

The PSI Framework, adopted in New Zealand in 2014, is a framework that is used by the 
Organisation for Economic Co-operation and Development (the OECD) for environmental 
reporting (Ministry for the Environment, 2014).Table 2 outlines the PSI definitions for the New 
Zealand as set out in the recent Framework for Environmental Reporting document produced in 
July 2014.  

Table 2: Pressure, State, Impact definition (Ministry for the Environment, 2014, p 11) 

 

 

3.2 The DPSIR Framework 

The DPSIR Framework is used extensively by the European Environmental Agency (the EEA) for 
analysing the interplay between environmental and socio-economic activities (US EPA). The 
DPSIR definition is set out on the Ministry for the Environment’s website (Table 3) despite not 
being used currently in environmental reporting, because it has been considered as a useful 
framework by interest groups in the past (Ministry for the Environment, 2011).  

  

Pressure Pressure is used to indicate the influence that arises from an activity or 
interaction that has the potential to cause a change in state of any one of the 
domains. Pressure can exist without causing an immediately observable 
impact, or it can cause either a positive or negative change. Pressure can 
originate from human activities or natural processes. 

State The physical, chemical and biological components of a domain together 
describe the current condition of that domain. The condition of the domain is 
changed when any one of these three components is significantly changed 
through the exertion of either natural or human pressures. For example, the 
condition of freshwater can be changed by altering the patterns of flow 
(physical component). The flow patterns can be changed by a decrease in 
precipitation (natural pressure) or by increased abstraction (human activity). 

Impact An impact describes a change in the uses or benefits to society caused by a 
change in environmental state. 
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Table 3: DPSIR definitions taken from the Ministry for the Environment NZ website (Ministry for the Environment, 
2011) 

 

  

Driving Force 

(driver) 

Describes social, demographic, and economic developments. Primary 
driving forces are population growth and changes in people’s needs and 
activities. These change lifestyles and overall levels of production and 
consumption, which in turn exert pressures on the environment. 

Pressure Tracks people’s use of natural resources and land, and production of waste 
and emissions (for example, greenhouse gases and particulates into the air). 
These pressures can change environmental conditions. 

State Describes the quantity and quality of the environment and natural resources 
(for example, water quality, air quality, or land cover). 

Impact Describes the effects that environmental changes have on environmental or 
human health (for example, the level of human illness related to exposure to 
air pollution). 

Response Describes responses by government, organisations, or the community to 
prevent, compensate, ameliorate, or adapt to changes in the environment (for 
example, the introduction of regulations such as national environmental 
standards and legislative initiatives to protect native vegetation and 
biodiversity). 
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4. Results 

 

4.1 Drivers 

There appears to be a strong consensus that one of the primary drivers impacting New Zealand’s 
freshwater is the increasing global demand for dairy products worldwide and the corresponding 
boom in New Zealand’s dairy industry. New Zealand is the ninth largest producer of milk products 
in the world, processing at least 19 billion litres of raw milk every year (My Farm Trading, 2013). 
 

Between 1982 and 2012, New Zealand’s production of milk grew 3.8% per year. During that same 
period the land area used for dairying increased by 64% from 1 million hectares to 1.64 million 
hectares and the number of cows increased by 130% from 2.0 million cows to 4.6 million (My 
Farm Trading, 2013). 
 
Dairying is an incredibly important industry in New Zealand with Fonterra being the largest 
company involved with dairy farming, and a close relationship with the government (Clean Stream 
Accord, 2003). In the year to March 2002 - March 2003, 20% of New Zealand’s total export 
income came from the dairy industry, totally $5.9 billion (Fonterra et al, 2003). Currently 11% of 
New Zealand’s agricultural industry is made up of dairy farms, and the government has set a goal 
of doubling the value of agricultural exports by 2025, carrying the implication that the value of 
dairy exports must also grow (Parliamentary Commissioner for the Environment, 2013). In order 
to increase value, the industry must become more efficient, and this efficiency often comes at the 
expense of environmental protection (Parliamentary Commissioner for the Environment, 2013). 
 

This strive for efficiency over environmental protection is exacerbated by the need for New 
Zealand’s dairy exports to remain competitive in a global market, where a lot of dairy production 
occurs in countries such as Argentina with much lower costs of production. In addition, a high 
proportion of New Zealand’s exports go to middle and low income countries. This export focus 
requires the dairy sector to maintain a low cost of production (Baskaran, R. 2009). 
 
In 2008 the New Zealand Conservation Authority expressed its concern that “economic drivers are 

dominating the management of freshwater issues to the detriment of other values” (New Zealand 
Conservation Authority, 2008, p 66). This concern is pervasive throughout New Zealand, and 
particularly the case within Canterbury where the dairy industry continues to grow despite the 
mounting evidence that the environment is being irreparably harmed. 
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4.2 Pressures  

The key pressures being put in freshwater in the Canterbury region are the rapid increase in dairy 
farm numbers being seen due to changes in land use. These changes in land use lead to nutrient 
enrichments, from both diffuse and point source emissions (Parliamentary Commissioner for the 
Environment, 2013).  
 

4.2.1 Land use changes 

The amount of dairy farming in New Zealand has increased 78% since 1990 while both sheep and 
beef farming have decreased (My Farm Trading, 2013). These changes have occurred as a result of 
changes in the global market demand for the various commodities (My Farm Trading, 2013). This 
change is more pronounced in the Canterbury Region than any other part of the country. North 
Canterbury has the highest average cows per hectare (3.28), followed by South Canterbury (3.23) 

(Baskaran, R. 2009). 

Figure 4 shows the distribution of dairy farms 
around New Zealand. North Canterbury has 11.3%, 
and South Canterbury 4.1% of New Zealand’s dairy 
farms. This equates to 15.4% of New Zealand’s 
dairy farms, and nearly half of those in the South 
Island. Since 2005 the number of dairy cows in the 
Canterbury Region has increased by 107% (My 
Farm Trading, 2013). It has been forecast that, by 
2020, dairy farms will cover over 650,000 more 
hectares of land than in 1996 and 70% of this 
increase in Canterbury, Otago and Southland 
(Parliamentary Commissioner for the Environment, 
2013). 

 

4.2.2 Nitrate and phosphate emissions  

New Zealand has managed to reduce point source 
pollution (e.g. from factories), but the diffuse, or 
non-point source pollution (from dairy farms) 
remains a growing problem damage (Palmer, 2013). 
Freshwater quality is now the number one 

environmental concern amongst New Zealanders (Palmer, 2013). 
 

The predominant non-point source emissions come from nitrogen and phosphorus that leach into 
waterways (Baskaran, R. 2009).The transfer of these nutrients (also referred to as pollutants) from 
land in to water can result in significant degradation to water quality. About 39% of groundwater 
in New Zealand that has been monitored has nitrate levels are above what are assessed as the 
natural background levels. There are also areas where nitrate concentrations exceed the drinking 
water standard of 11.3 milligrams per litre (Ministry for the Environment, 2007). 
 

The severity of the issue of nitrate and phosphate leaching into water ways was highlighted by the 
LAWF, who stated: 

Figure 4: Distribution of dairy farms across 
NZ Regions 2013 My Farm Trading, 2013)) 
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“Between 1990 and 2005 New Zealand had the highest percentage increase (>800%) in nitrogen 
fertiliser use of OECD countries, and the second highest increase (>100%) in phosphate fertiliser 
use. Water clarity does not meet Ministry for the Environment guidelines, and faecal bacterial 
levels often exceed the Ministry of Health guidelines.” (Land And Water Forum, 2010, p 15) 

The intensification of the dairy farming industry in New Zealand and the negative environmental 
impacts such as nitrate leaching to streams and rivers are well documented, and there are many 
other detrimental impacts not related to water quality (Baskaran, 2009). Fertiliser use and effluent 
produced by cows are both expected to increase as dairy farming increases, and climate change 
effects weather patterns. This will accordingly impact on water quality (Baskaran. 2009). 

The OECD has noted the impacts that fertilisers and particularly the nitrates within fertilisers have 
on New Zealand’s rivers, and has suggested implementing measures to lessen their impact. A 
recent report by the OECD stated that: 

“Given the degraded state of many of New Zealand’s rivers and lakes, it appears that serious 
consideration should be given to the application of market-based instruments such as a fertiliser tax 
or nitrogen charges to internalise the environmental costs of excess nutrient inputs (Chapter 4). 
Such approaches have proven effective in several OECD countries”. (OECD, 2013, p 47). 

 

Figure 5 shows that nitrogen and phosphorus leaching, that is putting so much pressure on rivers 
through non-point source emissions, is much greater from dairy farming than it is from either 
sheep or beef. The drastic increase in dairy farming in Canterbury is indicative of why the 
pressures being felt by Canterbury’s freshwater bodies are some of the greatest pressures in New 
Zealand. 

 

Figure 5: Nitrate and phosphate loses for sheep and beef compared with dairy (Source: Parliamentary 

Commissioner for the Environment, 2013 p 37) 
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4.3 State 

 
Environmental Reporting has, until recently, not been a priority in New Zealand, with state of the 
environment reports being released only in 1997 and then again in 2007 (Ministry for the 
Environment, 2014). The lack of information surrounding the state of New Zealand’s freshwater 
resources has slowly been rectified, following the Government’s introduction of a freshwater 
reform package that began in 2011. There is now a lot more information available, and the 
information shows that action is needed. 

By international standards, New Zealand’s water quality is “generally good” but declining 
(Parliamentary Commissioner for the Environment, 2013). While this statement may sound 
positive, it needs to be read in light of the youth of New Zealand. The quote at the beginning of 
this thesis “What in Europe took twenty centuries and in North America four, has been 

accomplished in New Zealand within a single century” is not referring to any positive 
accomplishments, but the rate at which New Zealand is managing to destroy its freshwater bodies 
(Parliamentary Commissioner for the Environment, 2013). 

Figure 6: Water quality status in New Zealand. The black rectangular shows the region of Canterbury (Environment 
Canterbury, 2014). 

Figure 6 illustrates how poor the quality of Canterbury’s water is in comparison to the rest of New 
Zealand. The rivers in Canterbury are now in such a state that the issue can no longer be 
overlooked. The fact that the state of Canterbury’s rivers is declining at a rapid rate compounds the 
severity of this issue (Environment Canterbury, 2014). 
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4.3.1 The setting of nutrient limits  

In 2014 a National Objectives Framework (NOF) was proposed based on advice received from the 
Land and Water Forum. This NOF sets limits on how bad the state of the environment is allowed 
to become. These limits have been criticised as being ineffective, particularly in relation to the 
below statement, taken from the preamble of the NPS: 

Overall freshwater quality within a region must be maintained or improved. This national policy 
statement allows some variability in terms of freshwater quality, including between freshwater 
management units, as long as the overall freshwater quality is maintained within a region. (NPS, 
2011, preamble). 

The effect of the above statement is incredibly significant for the state of various freshwater 
bodies. Provided the general standard of water in Canterbury (to use the Canterbury region as an 
example) is above the national bottom line, it is not required that each individual water body is at 
an acceptable standard.  

The process of these standards being implemented is ongoing, and Regional Councils have until 
2025, or 2030 in exceptional circumstances (which are yet to be defined) to enforce them (NPS, 
2011) 

The LAWF (the body who recommended the introduction of the nutrient limits) stated, in an 
earlier report: 

“The first step in setting standards is establishing an “acceptable” environmental state and 
expressing this as an objective. The choice of acceptable environmental state is a value judgement. 
The value judgement should involve consideration of economic, environmental, social and cultural 
values as well as requirements and other limitations set out in legislation or other policy 
instruments.”(Land and Water Forum, 2010, p 19) 

It is these economic, environmental, social and cultural values that led to the setting of the NOS. 
This shows a clear link between state, impacts and responses. 
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4.4 Impacts:  

The Environmental Reporting Bill, which form the legal basis of the environmental reporting 
framework, confines reporting on impacts to ecological, cultural, economic and health 
impacts(Environmental Reporting Bill, 2014). All but the economic impacts, which are largely set 
out under ‘drivers’ will be considered here.  

 
4.4.1 Cultural Impacts 

The Maori are the indigenous people of New Zealand, and due to the Treaty of Waitangi signed by 
the Maori people and the English colonisers, Maori interests play a vital role in all governmental 
decision making, and are one of the foundations of the RMA damage (Palmer, 2013). Water is a 
taonga (a treasure) which is a vital part of all Māori life. Iwi (tribes) have interests in all areas 
related to water, but most important is their ability to maintain the health and wellbeing of 
waterways. Because waterway are so connected to the Maori way of life, the health of these 
waterways is vital to sustaining the Maori way of life and being (Land and Water Forum, 2010). 

 
“Māori continue to have a close relationship with water in all its forms, both spiritually and 
physically. Water is a taonga of huge importance to Iwi and enhancing the health and wellbeing of 
our waterways is a priority for many Iwi. Māori often consider their personal health and the health 
of the Iwi to be closely linked to the health of their water bodies.” (Grace, 2010, p1) 

 
Water is a taonga to Ngāi Tahu, the local Iwi of the Canterbury Region (Proposed Land and Water 
Regional Plan, 2014). Māori traditional values and uses, Māori rights and interests are often not 
sufficiently provided for in planning decisions. This lack of provision has in many cases led to 
many Iwi traditional relationships with their water-bodies being either compromised or lost 
completely (Grace, 2010). The life sustaining properties of water are intrinsically linked to 
spiritual, cultural, economic, environmental and social well-being as well as the survival of Ngāi 
Tahu (Proposed Land and Water Regional Plan, 2014). 
 

4.4.2 Health impacts 

Another impact is related to health because although it is currently one of the least significant 
impacts being felt by New Zealanders, health impacts should still be considered. Often, health 
impacts being experienced are the fastest way to a problem being addressed due to the direct 
impact that is felt by people (Parliamentary Commissioner for the Environment, 2013). 45% of 
monitored freshwater swimming spots have been graded as “poor” or “very poor” (Palmer, 2013). 
This means that the water in these spots is possible injurious to human health if people were to 
choose to swim there. Although for people not being able to swim this may not seem like a 
significant impact, New Zealanders, and New Zealand’s tourist industry value the recreational use 
of waterways very highly and the decrease in water quality may decrease these values. 

It is hoped that the introduction of national bottom lines, through the National Objectives 
Framework will reduce risks to human health that are related to recreational activities linked to 
water (Ministry for the Environment, 2013) 

There have not yet been reports that drinking water is being impacted by the agricultural sector. 
This is due to a number of factors including the relative youth of New Zealand’s agricultural 
industry, and the current ability to take water for different purposes from rivers with different 
water damage (Palmer, 2013).  
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4.4.3 Environmental Impacts 

In addition to the cultural and health impacts, there are a number of environmental impacts 
associated with the shift to dairy farming that has been occurring across New Zealand. 

Too much nitrogen and phosphorus in water lowers its quality by causing excessive growth of 
weeds, slime and algae. This excessive growth can have a detrimental effect on the populations of 
insects, fish and water birds. When they are used on land, nitrogen and phosphorus can play the 
part of valuable nutrients, however, above certain concentrations in water, they are pollutants 
negatively affecting the rivers (Parliamentary Commissioner for the Environment, 2013). 

Moreover, plant growth in freshwater is stimulated by nitrogen and phosphorus. This plant growth 
can clog waterways, disrupt both fish and insects and release foreign toxins into water. These all 
have the effect of making the water unfit for consumption and recreation. High nitrates levels are 
therefore likely to have adverse effects on the health of the freshwater ecosystem. As these 
concentrations increase, as the trend indicates they might, they can have a direct on freshwater life, 
for example, contributing to the death of fish (Ministry for the Environment, 2013). 
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4.5 Responses 

New Zealand has a myriad of legislative documents dealing with water quality issues, both at a 
national and regional level (Palmer, 2013).  The Canterbury region in particular has a large number 
of regional planning documents looking at water quality issues, illustrating once again the severity 
of the issue (as shown the in the state and impact sections above) in the region.  
 
The key responses for the purposes of this thesis are set out below. 
 

4.5.1 The National Policy Statement (NPS) – National level 

 

The NPS was implemented in 2011 with the objective: the overall quality of freshwater within a 

region is maintained or improved (NPS, 2011, Objective A2). This objective has been widely 
criticised as ineffective both in its wording and its implementation, the reasons for which will be 
discussed in the Discussion section (Palmer, 2013). Following suggestions from the LAWF, the 
NPS was significantly amended in 2014, the largest amendment being the introduction of NOF’s 
limits.  
 

In addition to the NOF, the NPS requires councils to manage water efficiently within the limits set 
by the NOF, avoid over-allocation of the water resources and address existing over-allocation. 
Councils are also required to manage land use and water in an integrated way and involve the local 
Maori in freshwater decision-making (Ministry for the Environment, 2013). 
 

In 2014 the NPS was updated to reflect the recommendations of the LAWF.  Appendix 2 of the 
policy statement now sets out a National Objectives Framework setting environmental bottom 
lines for water quality (NPS, 2011. 2014 Amendments). These bottom lines have been criticised 
due to their slow implementation time, and the fact that they only consider the limits of water 
within a region rather than the limits of individual bodies of water (Palmer, 2013). 
 

To its credit, the Government has embarked on a programme of reforming the management of 
freshwater. One of the milestones in that programme has been the development of the 2011 
National Policy Statement for Freshwater Management. The National Policy Statement requires 
that the 'overall quality of freshwater' in all regions of the country should be maintained or 
improved. This goal cannot be achieved unless decision makers more actively address the link 
between land use change and water quality (Parliamentary Commissioner for the Environment, 
2013). 
 

4.5.2 The Land and Water Forum (LAWF) – National 

 

The LAWF was established in 2009 based on a belief that interested stakeholders needed to 
engage directly with freshwater issues and with each other to find a way to address freshwater 
concerns. The forum is made up of 58 organisations, with a smaller more central group, consisting of 
21 major stakeholders, within it (Land and Water Forum, 2010). The LAWF has released three reports 
in 2010, 2012, and most recently in 2013 outlining the most important water issues, and the steps that 
need to be taken to address these issues. 
 
The LAWF has been successful in building wide consensus with respect to its suggested reforms 
based on “more active and effective management of freshwater and stronger national direction” 

(Ministry for the Environment, 2013, p8). The most significant amendment to freshwater 
management proposed by the LAWF was the introduction of a general framework for setting 
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pollution limits, including nitrate limits (Land and Water Forum, 2013). Following this proposal, 
the LAWF was further instructed by the Government to populate this framework.  
 
In response to the suggestions of the LAWF, the government released a document entitled 
Freshwater Reform 2013 and Beyond addressing the future of New Zealand’s freshwater. 
 

4.5.3 Regional Plans and Strategies 

 
Due to the severity of the water issues in Canterbury there are a number of plans and strategies in 
place to address these problems. These include the Land and Water Regional Plan (2014) and the 
removal of the elected Councillors in favour of appointed Commissioners (2010). 
 

4.5.3.1  The Proposed Land and Water Regional Plan (LAWRP) 

 

The LAWRP was implemented to regulate the sustainable management of natural resources in the 
Canterbury Region. Although the LAWRP became operative in early 2014, it is still a “proposed 
plan” as it remains subject to a number of appeals. These appeals have come from a number of 
bodies, and several do relate to water quality standards. 
 
Canterbury has substantial freshwater and land resources. Managing land and water issues are 
interconnected. This interrelationship means that effects of an activity, such as the use of fertiliser 
in dairy farming, cannot be considered in isolation. The current “natural” environment in 
Canterbury has been modified by both past and current activities. Unfortunately, there is no simply 
way to manage Canterbury’s land and water resources and therefore a range of responses are 
required. The Land and Water Regional Plan is one of these many responses (Proposed Land and 
Water Regional Plan, 2014). 
 
The LAWRP includes provisions to manage the cumulative effects of discharge of nutrients into 
freshwater bodies, water allocation and works in and near water (Proposed Land and Water 
Regional Plan, 2014). 
 
 

4.5.3.2 The Commissioners  

 

In New Zealand there are democratically elected Councillors representing the interests of all 
districts, and all regions. In 2010 the national Government intervened with the regional governance 
in Canterbury by appointing seven Commissioners to run in the Council in place of the 
Councillors.  The main reason for this intervention was a fear that the elected Councillors were ill 
equipped to deal with the water management crisis in the region: 

“A key concern of Government has been the lack of a resource management plan for water in 
Canterbury and that is why completing a plan has been made an urgent priority in the terms of 
reference.” (The Press, 2010) 

The mandate for the Commissioners was to: 

- “Improve relations between the district councils within the Canterbury Region 
- Work on the Canterbury Water Management Strategy 
- Meet all of the environmental and planning statutory obligations 
- Improve freshwater management surrounding quality, allocation and storage opportunities” 

(Environment Canterbury, 2010). 
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The commissioners were initially appointed for three years, however their tenure was extended 
until at least 2016 (Environment Canterbury (Temporary Commissioners and Improved Water 
Management) Act 2010). There has been mixed opinions regarding the appointment of the 
Commissioners with many members of the public pleased that steps are being taken to manage 
water issues, and others concerned that the national Government is exerting too much power in 
appointing people of their choice over the democratically elected leaders of the Canterbury Region 
(The Press, 2010).  
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4.6 Results Summary  

 

 

  

DPSIR 

 

RESULTS 

 

 

ANALYSIS 

Drivers 

 Intensification of farming 
 Growing demand for dairy worldwide 
 Increasing competition from other 

nations dairy production 
 

 If you don’t have D how 
do you address P? 
 

 Very closely linked to 
economic incentives 

Pressures 

 Point source and non-point source 
emissions 

 Land use changes 
Intensification of fertiliser use 

 Pressures related to the 
desire to make farms as 
efficient as possible 

States 

 Nitrate and phosphate concentrations 
 Downward trend in water quality 

 

 Not yet a terrible state 
due to the youth of New 
Zealand – what are the 
consequences of this 
under the framework? 

Impacts 

 Habitat destruction and loss of 
biodiversity 

 Eutrophication of water 
 Maori spiritual relationship with water 
 Economic growth  

 

 Potentially severe 
cultural impacts 

 Environmental impacts 
well documented 

 Beginning to see the 
health impacts 

Responses 

 The Land and Water Forum 
 The National Policy Statement 
 The Natural Resources Regional Plan 
 The Canterbury Water Management 

Strategy 
 The appointment of Commissioners in  

Canterbury Region 

 Interrelationship 
between D – P – R 
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5. Discussion 

 

This section will focus on three main questions, those that are outlined in the introduction as being 
the ultimate aim of this thesis.  
 

1. How is the DPSIR framework intended to work? 
 

2. Does the framework achieve its purpose in New Zealand’s amended PSI form? 
 

3. How could the PSI framework be improved to make it more appropriate for the 
environmental reporting in the context of New Zealand’s freshwater quality? 
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5.1 How is the DPSIR framework intended to work? 

 

5.1.1 Function 

 

The DPSIR framework was developed for environmental monitoring and environmental reporting 
purposes. The aim of the framework is to “anchor” any environmental impacts, so that they are not 
simply being looked at in isolation. This is important as impacts assessed in isolation are 
incredibly difficult to address. The framework was developed to address the issues surrounding the 
previous piecemeal approaches to environmental reporting. It created a system through which the 
links between the different environmental indicators could be analysed rather than simply the 
indicators themselves (Fernandez, 2014). 
 
At its most basic, any system of environmental regulation exists to try and minimise any negative 
environmental impacts that human activity may be causing (Fernandez, 2014). The DPSIR 
framework expands on this in order to:  
 

“Identify pressures and driving forces responsible for altering the state of the environment and 
responses likely to restore it” (Fernandez, 2014, p3). 
 

This system of expanding on impacts and analysing the various other indicators as well as the links 
between these indicators. The intention is to create a more comprehensive form of environmental 
monitoring and reporting (US EPA). The non-linearity (as illustrated in Figure 7) adds to the 
complexity of the framework, and shows an understanding that environmental problems and their 
solutions are not usually as simple as a step by step process. 

 
Figure 7: Diagram illustrating the non-linearity of the DPSIR framework image from Regions for Sustainable 
Change, 2011 
 
While the framework in itself appears very simple, only looking at D, P, S, I and R, all that 
considering these individual indicators achieves is a basic categorisation of information. While this 
basic categorisation may be useful in some respects it falls short of enabling a person to look at the 
cause-effect relationships related to a particular environmental issue, in this case the issue to 
deteriorating freshwater quality in the Canterbury region (Carr, 2007). It is the way in which these 
different categories link together that provides the most cohesive environmental report of the 



23 
 

situation and therefore the most suitable information necessary for addressing the water quality 
issues. 

To transpose the framework into New Zealand’s water quality context, it looks like the following: 

‘Driving Forces’ in New Zealand’s water quality context are usually considered to be the 
economic and social policies of the government, and the economic goals of those involved in the 
dairy industry, most notably Fonterra. ‘Pressures’ are the practical consequences of those drivers, 
such as the nutrient emissions. These pressures degrade the ‘State’ of the environment causing 
eutrophication and “unacceptable water quality”. This, in turn, ‘Impacts’ upon the health of 
humans and ecosystems, causing society to ‘Respond’ in whichever way it sees fit (Svarstad, 
2007).  

As illustrated by Figure 7 the framework does not necessarily work in a linear fashion, with the 
responses capable of linking with every other indicator in the framework. The quality of the 
response can change the situation of the drivers, pressures, states and impacts. The response is not 
a “final step” in the framework, but the framework is in fact dynamic and can be used to 
demonstrate the dynamics of the situation. Environmental assessments are never “finished” as the 
environment is constantly evolving, and the DPSIR framework is set up in such a way that it can 
demonstrate this. (Regions for Sustainable Change, 2011) 

 

5.1.2 Development 

The DPSIR framework is an interdisciplinary tool that has evolved to a form that is now seen as 
the best way to collect and communicate knowledge on environmental issues (Kristensen, 2004). It 
was developed over a number of years, to address shortcomings in other frameworks. Prior to the 
DPSIR framework being developed both PSR and DSR were used, yet it was suggested that both 
of these frameworks were limited due to their inability to address the underlying reasons for 
pressures occurring (Carr, 2007). Whether using the term pressure or driver, neither of these 
frameworks set out  

“a category to account for the underlying reasons for the pressures” (Bowen and Riley, 2003, p 
305). 

In addition, PSR was criticised for being too anthropocentric. Neither model allowed enough 
indicators to be assessed and linked for there to be appropriate prioritisation of (Carr, 2007). The 
DPSIR model was formulated in an attempt to address these shortcomings. 

Based on this history behind the DPSIR development, it seems strange for New Zealand decision 
makers to elect to revert to variation of the earlier, more limited models. In the literature, the point 
was very eloquently put when it stated: 

“A model that measures pollutants but gives no information about the social conditions surrounding 
driving pollutant introduction . . . is not providing the data needed to inspire meaningful change” 
(Carr, 2007, p 544). 

If the framework is failing to provide any information that has the possibility of resulting in a 
positive change occurring, the question can be asked what exactly is the information being 
gathered for. 
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5.2 Does the framework achieve its purpose in New Zealand’s amended PSI 
form? 

 

New Zealand decided to progress with a simplified version of the model, excluding D and R for 
several reasons, set out in the 2014 document A Framework for Environmental Reporting in New 

Zealand. These reasons were: 

 Driving forces were excluded from the framework due to the complexity of considering 
them: 

“Tracing attribution from a change in natural resource condition back through pressure to 
driving force (and in particular attributing a percentage change in condition to any 
particular driver) is a level of complexity that could be accommodated in future iterations, 
but is not considered vital to the framework” (Ministry for the Environment, 2014, p 20). 

Though the document does state that driving forces are likely to be discussed in any report 
in a narrative form, this discussion will not be comprehensive and will not be considered 
part of the framework. 

 Responses are better dealt with as policy advice and should be included in the Minister’s 
briefing to the incoming minister following as election. When environmental reports starts 
containing evaluations of policies and other responses they become too political. 
Environmental reporting should remain “at arm’s length from the government of the day” 
(Ministry for the Environment, 2014, p 12). 

Whether or not these justifications for not including D and R were worth cutting them out of the 
reporting framework will be the main discussion of this section. 

5.2.1 Not looking at D 

The PSI section of the DPSIR model is described as dealing predominantly with the physical 
world, meaning that it does not leave a lot of room for dealing with the social and political 
processes that relate to the physical world. The explanation in the literature of the PSI section of 
the framework is illustrative of the Government’s intention to remove political elements from 
environmental reporting (Ministry for the Environment, 2014). However, the question needs to be 
asked as to whether it is actually reasonable to keep environmental reporting purely physical? 

One problem with looking only at PSI that is highlighted in the literature is that it is too open to 
different interpretations. It deals with a base for what is considered “the environment” without 
considering the drivers that have led to this “environment”. In New Zealand, the consequences of 
this would be the assumption that dairy farming is a part of the environment and the use of 
fertiliser on these farms needs to be addressed. Rather than suggesting that perhaps it is the dairy 
farming itself that needs to be addressed as it is a driver that is impacting the environment  
(Fernandez, 2014). The example used is gained from literature discussing the Garonne River, 
though rather than dairy farming it was related to corn production: 

“The Pressures-State-Impacts part of the model deals with one definition of environmental 
degradation, whereas different groups have different interpretations. On the Garonne River, for 
example, some would argue that eutrophication relates to the intensive production of corn, while 
others would contend that corn production is a given and eutrophication relates to insufficient 
summer flows for diluting unavoidable seepages” (Fernandez,  2014, p 8). 
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5.2.2 Not Looking at R 

 

The use of simplified framework may lead to insufficient considerations of the responses to the 
problem, and inadequate problem-solving result (Ness, Anderson, Olsen, 2010). A good example 
of that is the case for Swedish eutrophication problems where the focus was on the pressures on 
the environment leading to eutrophication, while the responses were generally not addressed 
(Ness, Anderson, Olsen, 2010). While far more severe than those eutrophication problems in 
Canterbury, it is arguable that they reflect the direction that New Zealand is heading.   

Economic development is vital for any country’s long term viability; however this development 
needs to be sustainable. This principle is the basis for the RMA 1991.  Without careful attention to 
detail of the implementation of the various responses is developed there is a risk that they will be 
implemented in a way that doesn’t achieve a balance between environmental and economic 
concerns. The possibility there is that responses will be developed that are worse – not better – 

outcomes for New Zealand’s rivers, lakes and streams (Palmer, 2013, p 4). 
 

By attempting to remove politics, from an issue that is inherently political due to the strong 
industry drivers, the Government almost appears to be excusing responses that do not adequately 
address the issue. In addition, one of the main criticisms of the DPSIR framework is that it is not 
political enough. It is a framework that only looks at the biophysical state of the environment and 
ignores other concerns, such as political or economic concerns (Fernandez, 2014). 
 
 

5.2.3 The Importance of D and R 

 

Furthermore, the quality of the local and national government responses to the freshwater quality 
issues need to be looked at in relation to the drivers, such as the Government’s clear commitment 

to increasing New Zealand’s agricultural outputs through irrigation and intensification ((Palmer, 
2013, p 47).  Through looking at the drivers (being the economic reliance on the success of the 
dairy industry) and the various responses that have been implemented in the past, as well as the 
links between these two indicators, it is more likely that satisfactory responses will arise in the 
future (Palmer, 2013). 

 
“The proposals for changes to freshwater management need to be seen in the context of the 
Government’s clear commitment to increasing New Zealand’s agricultural outputs through 
irrigation and intensification. It seems that commitment, rather than a commitment to improved 
environmental standards, lies at the heart of these reforms” (Palmer, 2013, p 47). 

 
In failing to look at responses in the environmental reporting framework, the report is almost left 
incomplete. It points out the problems with the state of the freshwater environment, and the 
impacts this is having, but proposes no solutions. The DPSIR framework paper sets out the 
purpose of the responses as: 
 

“Humans make decisions in Response to the impacts on ecosystem services or their perceived 
value. Responses are actions taken by groups or individuals in society and government to prevent, 
compensate, ameliorate or adapt to changes in the state of the environment by seeking to  
 

• Control drivers or pressures through regulation, prevention, or mitigation  
• Directly maintain or restore the state of the environment  
• Deliberately “do nothing””  (US EPA, p 7) 
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The results section of this thesis illustrates that the responses to the freshwater quality issue, both 
nationally and within the Canterbury Region are complex and diverse. With policies, forums and 
movements away from democracy in favour of technocracy, evaluating the responses appears to be 
one of the most important and complicated elements.   
 
It is widely accepted that environmental issues cannot be considered in separation from the 
economic, social or political dimensions (Holling, 2001). In the quest for sustainable development 
one needs to consider entire socio-ecological systems, with their links and interrelations, and not 
merely the “environmental part” (Berkes et al, 2003). The fact that the DPSIR framework 
addresses these relations makes it appealing for environmental reporting around the world. What 
contributed to its wide use are its following characteristics: 
 

• “Transparency and simplicity, with five concepts that are readily obvious to both scientists and 
stakeholders.  

• Enhances communication between scientists and stakeholders by simplifying the complex 
connections between humans and the environment  

• Allows particular linkages or interactions to be isolated while retaining conceptual relevance to the 
larger system  

• Inherently human-centric, it is appealing to the public and decision-makers.  
• Appealing to policy actors because it links political objectives to environmental problems and 

implies causal relationships among factors  
• The elements of DPSIR can be mapped onto other frameworks, including those of the Millennium 

Ecosystem Assessment and Long Term Ecological Research Program” (US EPA, p 8). 
 
When the D and R indicators are lost many of these features of the framework are also lost, thus 
potentially diminishing the appeal of the framework. 
 
The key question that needs to be looked at then, when assessing New Zealand’s adoption of an 
alternative PSI framework, is whether removing D and R alters the integrity of the framework and 
in doing so loses sight of those features that made the DPSIR framework so appealing in the first 
place. 

Based on the literature setting out the development of the DPSIR framework, and the reasoning 
behind each indicators inclusion, it seems that the integrity of the framework is lost through the 
rejection of the D and R indicators, as the different relevant relations between particular 
components of the social-ecological system in question are not considered. Because of that, there 
are huge differences between a report carried out under a PSI framework, and one carried out 
under a DPSIR framework (see section below). 
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5.3 How could the PSI framework be improved to make it more 
appropriate for the environmental reporting in the context of New 
Zealand’s freshwater quality? 

 
As outlined in the sections above, there are some clear flaws in New Zealand’s decision to not 
assess the D and R as a part of the environmental reporting framework. This section aims to 
explore how the PSI framework could be improved or adapted to make it more suitable for 
environmental reporting in New Zealand’s context. 
 

First, the PSI framework will be analysed in order to highlight the areas in which it is lacking. 
Following that, this thesis will explore the ways in which these shortcomings can be overcome to 
create a framework suitable for reporting on New Zealand’s water quality. 

 

5.3.1 PSI in particular – is it suitable? 

The PSI framework assesses the pressures on Canterbury’s water, the state of Canterbury’s water, 
and the impacts of that state. As stated earlier these are all very physical attributes: 

 Land use changes 
 Point source emissions of nitrates 
 “Unacceptable” standards in a large proportion of rivers 
 Negative impacts culturally, environmentally, and for human health (to a small degree). 

With these four basic indicators, using the framework should allow the relevant experts to create a 
comprehensive environmental report outlining the water quality situation in the Canterbury 
Region. 

A report using PSI could indicate that pressures predominantly arise from land use changes, and 
increased usage of fertilisers on the land, however there would be no discussion as to why these 
pressures are arising. Arguably, PSI framework addresses the issues that are the most important 
actions to take, and that if these pressures were addressed the problem would largely be alleviated, 
and the states and impacts would positively change as a flow on. 

Yet, it seems problematic for these pressures to be addressed without the underlying causes behind 
them also being addressed. Can the government simply step in and say “no more dairy farming” 
and “you may no longer use fertiliser on your land” without the exploring the root of the problem 
and analysing the effects of potential responses? The consequences of this would be significant: 

1. New Zealand’s economy is heavily dependent on the dairy farming, so simply stopping this 
from occurring would be economically disastrous; and 
 

2. Dairy farms are dependent on fertiliser in order to be competitive on a global scale, so 
banning the use of fertiliser would cause many dairy farms to fail, again with disastrous 
economic consequences. 
 

Thus, any actions taken to address these pressures on Canterbury’s water quality need to be 
carefully thought out, in a way that cannot be done if the drivers and responses are not taken into 
consideration. Actions can also be seen as the responses that are taken by the government, or local 
actors. Again, these are not assessed under the PSI framework. 



28 
 

In the 10 years to 2013, 26% of New Zealand’s rivers experienced increases in nitrate levels 
(Environment Canterbury, 2014). The Canterbury Regional Council was asked if they thought this 
trend of increases was likely to change, and they responded the simple answer is probably not, 

unless farming practices change (Environment Canterbury Basiv Science, 2014). This illustrates 
that there must be something lacking from the responses, and perhaps pays homage to the adage 
it’s not quantity, but quality. New Zealand has so many responses to the water quality issues, yet 
so far no improvement.  

Forest and Bird, New Zealand’s leading environmental organisation has stated that: 

“Even if all dairy farmers employed industry best practice, nitrogen levels would increase and make 
swimming and fishing in many of our lakes and rivers a thing of the past.” (Hackwell, 2013) 

This quote shows that there is a perception that water quality issues cannot be ameliorated unless 
the responses are directly addressing the drivers of the problem. 

 

5.3.2 DPSIR  

The DPSIR framework is widely used, and it is now regarded as a widely-utilized framework in 

practice for monitoring and assessing environmental changes (Song and Frostell, 2012, p 673).  
When assessing the results section of this thesis, the DPSIR framework appears to be fairly 
comprehensive in looking at all stages of the environmental degradation process as well as the 
links between these. It was used in Europe a lot in assessing the risks in failing to meet the 
objectives of the European Water Framework Directive, so has a track record of being used in 
relation to water quality and water quantity issues (Lalande, 2014). 
 

The DPSIR framework is used pervasively throughout the EU for reporting under the European 
Water Framework Directive. This usage focuses quite heavily on the Responses, or the cost-
effectiveness of management options (Lalande, 2014). However, the prevalence of the framework 
is not necessarily an indication that the framework is best suited to water quality issues, as there 
have been a number of criticisms of its usage (Svarstad, 2007). One of the primary criticisms is 
that the framework fails to recognise that environmental systems… are historically co-produced by 

entangled social and natural processes (Fernandez, 2014, p 8). Based on the formulation of this 
criticism it is arguable that the youth of New Zealand and thus the relatively shorter influence of 
modern farming practices makes the DPSIR framework more suitable than it is in a European 
context (Fernandez, 2014). 
 

There is really no framework that can be appropriate for all situations as, by their very nature, 
frameworks assume certain divisions of indicators and a certain sequence of events. However, the 
DPSIR framework is definitely more comprehensive than the PSI framework, and seems to deal 
with all of the relevant steps necessary for addressing Canterbury’s water quality issues. 
 
Much of the literature on the DPSIR framework discusses which indicators should have the most 
“weight” placed on them. This question seems to be one that is particularly relevant for New 
Zealand’s context, and will be explored below (Fernandez, 2014; Song and Frostell, 2012). 
  

5.3.3 Pressure oriented approach v states/impacts oriented approach  

There are several articles studying the DPSIR framework and the weight that should be placed on 
the various indicators, whether the framework should be ‘pressure oriented’ or ‘states/impacts 
oriented’ (Fernandez, 2014; European Environment Agency, 2007; Song and Frostell, 2012). 



29 
 

Based on the fact that New Zealand has implemented the PSI framework, which does not consider 
drivers, it would be tricky to have an approach oriented towards the front end of the framework 
(i.e. drivers and pressures). Therefore, any orientation would have to be towards states/impacts. 
The literature suggests that this is a risky orientation, as it is one that focuses on compensation for 
harm, rather than alleviation of harm in the first place (Fernandez, 2014; European Environment 
Agency, 2007; Song and Frostell, 2012). 

Generally, the state/impacts-oriented approach focuses on monitoring the environmental state of 
water and the effects of water environmental degradation (Song and Frostell, 2012). It does not 
look at the causes of the environmental degradation. Correspondingly, the state/impacts-related 
responses usually regulate discharges into the water environment, but does not address where the 
different discharges are coming from, and why (Song and Frostell, 2012). Thus, the state/impacts 
approach is likely to result in the development of bottom of the cliff measures, such as building 
extra water treatment facilities, or a focus on developing technology to deal with the issues (Song 
and Frostell, 2012). As stated in the literature the state/impacts orientation “does not prohibit 

harmful practices, but rather encourages their effects to be compensated for” (Fernandez, 2014, p 
13). 
 
In contrast, the pressure-oriented approach is designed to trace the sources of various pressures on 
the water environment exerted by the social and economic activities (such as dairy farming) that 
are causing the pressures (Song and Frostell, 2012). Using the DPSIR framework with a pressure-
oriented approach in New Zealand could contribute to a reduction of nitrate and phosphate 
emissions in the first place, as it would address their underlying causes.  
 
A reduction in emissions would be achieved by looking at the reasons that New Zealand relies so 
heavily on the dairy industry, and addressing this reliance (European Environment Agency, 2007). 
Responses could be created to address rules regarding land use changes, and the number of dairy 
farms allowed, with cattle number restrictions, instead of just focusing on leachate levels and 
water quality remediation techniques. 
 
Having the responses of society and the government addressed at the drivers and pressures would 
remove the need for expensive bottom of the cliff measures for easing the environmental 
degradation (Song and Frostell, 2012). 
 

Figure 6 below shows an illustration of the pressure oriented and the state/impacts oriented 
approaches. The red arrow shows the ‘shortcut’ that can be used in a pressure oriented approach, 
to directly respond to the drivers and pressures. As explained above, this would mean directly 
addressing the dairy industry and the trend of land use changes towards dairy rather than 
addressing the water quality degradation. The model is realistic in that it recognises it is not 
always possible to directly address D and P. If it is not plausible, then state and impacts can still be 
fully assessed, it is simply that the weighting given to the divers and pressures is greater. 
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Europe has carried out its environmental reporting with a states/impacts orientation since the 
implementation of the DPSIR framework, however over recent years a shift towards a more 
pressure based approach to environmental reporting has been advocated (European Environment 
Agency, 2007). This move towards a pressure oriented framework is due to the desire to have a 
more proactive approach to water quality management (Song and Frostell, 2012). This reinforces 
the points earlier on that Canterbury will not benefit from a system that acts as an ambulance at the 
bottom of the cliff. New Zealand should follow from Europe, and adopt a framework that allows a 
more proactive approach to water quality management.  

  

Figure 6: Diagram taken from (Song, X; Frostell, B, 2012, p 674) illustrating 
how the pressure oriented and state/impacts oriented approaches work 
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6. Conclusion 

 

“Environmental changes and the pressures that cause them can only be properly understood when they 

are discussed in the context of the human activities or driving forces that give rise to them.” (Song and 

Frostell, 2012, p 676) 

 

Dairy farming is a huge industry in New Zealand, and a significant contributor to the growth of 
New Zealand’s economy. It is also an industry that has severe environmental impacts in many 
domains, but of particular concern in New Zealand is the impact on freshwater. The current state 
of Canterbury’s rivers and lakes is unique in that despite the constant downward trend in quality, 
the state is still relatively good when compared with the rest of the world. However, the negative 
trend in water quality related to a range of economic and social issues suggests that the framework 
used for environmental reporting needs to consider factors other than simply the current state of 
the environment. 

The PSI framework, that New Zealand elected to use for environmental reporting looks at the 
pressures, state and impacts of the relevant environmental domain. As shown in this thesis, this 
framework is insufficient for reporting on the state of Canterbury’s freshwater, as it does not 
consider the drivers of the environmental impacts, or the responses to the same.  

The PSI framework is a variation of the DPSIR framework that is used around the world for 
environmental reporting. However, when in its truncated PSI form, the framework loses most of 
the structure and connections that are so important to the DPSIR framework. The justifications use 
for not looking at the D and R indicators in the framework are weak in that they try and keep the 
‘physical environment’ separate from the social and economic environments. However, the world 
passed the point at which the physical environment could be looked at without considering 
anthropogenic influences a long time ago. Dismissing those anthropogenic influences results in a 
lacklustre, and incomplete reporting framework. The D indicators are not looked at in New 
Zealand as to do so is “too complicated” however, environmental issues are by their very nature 
complicated, particularly when it is conceded that they are closely related to societal, political and 
economic issues. 

The DPSIR framework is a stronger basis for an environmental report, particularly if the 
framework is used from a ‘pressure oriented’ position. The results section of this paper shows a 
clear link between the drivers and pressures and the declining state of the environment. In order to 
adopt a proactive approach, it is these elements that need to be addressed in the responses.  

While the DPSIR framework has been criticised as not being comprehensive enough and for being 
too linear, it is still much stronger than a PSI framework. Frameworks will inevitably result in 
some gaps, as having a framework that is tailored to all environmental situations is an 
impossibility. This paper has shown that the DPSIR framework is not necessarily linear, and used 
correctly, has the ability to address complex interactions and non-linear feedbacks and result in 
dynamic and ongoing responses. 

The New Zealand government was wrong to alter the DPSIR framework as the PSI framework 
lacks some incredibly important elements for environmental reporting. New Zealand should use a 
pressure oriented DPSIR framework for reporting on the state of freshwater in Canterbury, and the 
rest of the country. 
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