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Abstract 
 

Outsourcing of pharmaceutical manufacturing processes from developed countries to 

emerging economies such as India and China, has become increasingly frequent during the 

last decade. Simultaneously, impacts and risks associated with pharmaceuticals in the 

environment, particularly from manufacturing of Active Pharmaceutical Ingredients (APIs), 

have gained recognition as major threats to sustainable development, locally (due to pollution 

of ground- and surface water) as well as globally (due to risks with antibiotic resistance 

development). The purpose with this study is to examine the pollution situation in two main 

locations for API manufacturing in Andhra Pradesh, and its challenges, as well as the eventual 

possibilities and barriers to improve the situation. Based on semi-structured interviews with 

local stakeholders from industry, government and NGOs, site observations and community 

visits in affected areas, as well as a literature review, a critical examination of the situation 

and its potential sustainability measures was made. Furthermore, the connection to- and role 

of Swedish actors were explored. The study finds that there are major institutional challenges 

rather than technological ones, obstructing substantial improvements from taking place. 

Potential possibilities for pollution abatement include local initiatives e.g. alternative 

regulatory approaches as well as initiatives by international actors, such as large procurers of 

pharmaceuticals e.g. the Swedish county councils, which with policy instruments such as 

Green Public Procurement (GPP), pro-active and internationally coordinated efforts, could 

contribute to an improved situation. 
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1. Introduction 
A key feature of the economic globalization is the outsourcing of various kinds of production 

to developing countries, as these often attract foreign investment due to e.g. cheap labor force 

and lax environmental legislation. In spite of potential benefits (businesswise) for both 

parties, the exploitation and degradation of natural and human resources clearly have been 

manifested as one of its major problems (Dicken, 2003; Levinson & Taylor., 2008). 

The pharmaceutical industry is an illustrative example of these tendencies and partly because 

of an increased competition in the pharmaceutical market, an increasing share of the global 

manufacturing of bulk drugs have been transferred to low-wage countries (Larsson, 2010). 

India is currently one of the world's largest exporters of active pharmaceutical ingredients, 

and it is in particular bulk drug industries near Hyderabad, and more recently also 

Visakhapatnam, both in the state Andhra Pradesh, that stands for a majority of the production. 

Since 2007, a number of reports have been published showing that exceptionally high levels 

of drug residues (some of the highest levels of pharmaceuticals ever detected in the 

environment), including several broad-spectrum antibiotics, were released into the 

environment from the pharmaceutical industries in Hyderabad (Larsson et al., 2007; Mason, 

2009; Lubick, 2009; Larsson & Fick, 2009). The consequences are expected to have 

considerable effects on the environment, as well as direct and indirect effects on human health 

e.g. the promotion of antibiotic resistance in environmental bacterial communities, and thus 

also the risk for resistance spreading to human pathogens (Larsson & Fick, 2009; Fick et al., 

2010). 

Sweden has been identified to have one of the best performing environmental regulatory 

systems in the world (Esty & Porter, 2001), as well as sustainability ambitions reaching 

beyond national borders, formulated in policy (i.e. the generation goal
1
). However, a 

significant number of drugs on the Swedish market have been shown to originate from 

producers in India that send their waste to a treatment plant where unprecedented amount of 

environmental pollution with broad-spectrum antibiotics and other drugs recently has been 

documented (Larsson & Fick, 2009). Furthermore, these pharmaceutical production clusters 

are characterized by lack of sufficient treatment technologies, illegal dumping of polluted 

effluents etc. Problems and risks associated with the water pollution include altering of the 

biological food web, antibiotic resistance, severe impacts on human health, loss of assets for 

local populations etc. 

Possible solutions to severe pollution situations such as the one in Hyderabad have both 

technological and managerial dimensions. Given the direct and crucial role of waste water 

treatment, and that the required techniques for removing active pharmaceutical substances 

from the wastewater already exist (Kummerer, 2009), the focus of this study was originally 

planned to primarily be technologically oriented. The main purpose was supposed be to 

analyze the institutional conditions for the implementation of appropriate water cleaning 

technology in the local API-manufacturing sector, and thereby investigate the possibilities for 

a Swedish/Indian water treatment project, by first examining the nature of the demands/needs, 

and after that the supply possibilities. Accordingly, I decided that empirical insight about the 

actual situation was a necessary first step. However, the empirical findings clearly indicated 

                                                           
1
 the orientation objective for the Swedish national environmental policy clearly acknowledge the importance of 

not increasing, displacement of environmental and social stress, to outside the national borders. (see p. 26) 



 2 

that the demands/needs were different to what I first expected, in the sense that were not 

primarily technologically oriented, but rather institutional and financial etc., which in turn 

meant that I had to rethink the initial thesis idea and change its focus.  

1.2 Purpose and research questions  

The general purpose with this study is to examine the pollution situation associated with bulk 

drug manufacturing in Andhra Pradesh and its challenges, as well as the eventual possibilities 

and barriers to improve the situation. This will be done by a critical examination of the 

institutional and practical conditions for pollution abatement and an analysis of how Swedish 

actors (through managerial or technical measures) could contribute to this.  

The study´s research questions have been formulated as follows: 

 What available sustainability measures could be taken to improve the situation at those 

sites where pollution is taking place? What are the obstacles/possibilities of 

implementing such measures? 

 What are the institutional challenges, opportunities and obstacles for the reduction of 

pharmaceutical substances in the wastewater of drug manufacturing in Andhra 

Pradesh?  

 How does this situation relate to Sweden and how could Swedish actors contribute to 

improve the situation?  

2. The current state of research and the contribution of this 

study 
Current state-of-the-art research covers different aspects and various angles of the situation. 

Research stemming from the natural sciences tends to be characterized by a focus on effects 

and risks associated with pharmaceuticals in the environment e.g. antibiotic resistance (Walsh 

2003, Oaks et al., 2004, Kidd et al., 2007, Kummerer 2009, Svahn et al., 2012, Pruden et al., 

2013). A few studies (Larsson et al., 2007; Carlsson et al., 2009, Fick et al., 2009, Larsson & 

Fick, 2010) are based on the case of the environmental impacts of the API manufacturing in 

the Hyderabad area (Patancheru, Medak), while no similar studies have been found regarding 

the situation in Visakhapatnam. Social science oriented research consulted in this study, 

covers various related areas, but often with a more general focus on institutional, economical 

and political dimensions of environmental change and pollution. To my knowledge, only a 

few (Gudavarthy & Vijay, 2007; Vjay, 2009; Vijay, 2013) social science studies focus on the 

problematic sides of the Indian pharmaceutical pollution, and these are mainly of Indian 

origin. 

The ambition of this study has been to keep an interdisciplinary approach in order to get a 

more holistic understanding of this complex sustainability issue, involving ecological, 

economic and social aspects. The focus on sustainability measures (e.g. policy instruments, 

industry initiatives) and the role of actors (e.g. public and private purchasers of 

pharmaceuticals) in the west, in this case from Sweden, is an approach that, to my knowledge, 

primarily has been commented on in a few studies (Larsson & Fick, 2009; Prudent et al., 

2013), although it has also partly been covered in official reports from authorities (Medical 

Products Agency, 2009). However, no research prior to this has done so from an Indian 

stakeholder perspective, involving empirical findings and perceptions from diverse interest 

groups at government, industry and NGO sources in combination with site observations from 

field visits in both Hyderabad and Visakhapatnam areas. 
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3. Background 
In 2007, exceptionally high concentration levels (milligram-per-liter; the highest levels 

reported in any effluent) of different drugs including several broad spectrum antibiotics, were 

found in the treated effluent of a Waste Water Treatment Plant
2
 (WWTP) that served 

approximately 90 generic drug manufacturers in Hyderabad (Larsson et al., 2007). 

Furthermore, in a later study by Larsson and Fick (2009), severe antibiotic contamination in 

the local ground, surface and drinking water was observed in the same location. Another 

study showed that Antibiotic Resistance Genes (ARGs) also had increased remarkably 

downstream (Kristiansson et al. 2011).  

“The concentrations of some drugs even exceeded human therapeutic plasma levels. The 

estimated amount of the common flouroquinolone ciprofloxacin was 45 kg, i.e. equivalent of 

45.000 daily doses”                                                                                                                      
- Larsson and Fick 2009 (p.1) 

3.1 Pharmaceuticals in the environment: effects and risks  

In contrast to most other chemicals, pharmaceuticals are biologically active chemicals, 

developed and used because of their more or less specific biological activity. Pharmaceuticals 

compose a large and diverse group of both human and veterinary medicinal compounds and 

they do not occur in the environment as isolated, pure substances but rather as multi-

component mixtures. Affected by physical and chemical processes in the environment, most 

pharmaceuticals can either be transformed and/or taken up by some organism and thereby be 

bio-transformed. Therefore, Kummerer (2009) argues that even single component 

pharmaceuticals have to be regarded as multi-component mixtures, from an environmental 

perspective. Although, the risks of pharmaceuticals, or pharmaceutically active compounds, in 

general remain poorly understood (ibid.) there is an increasing concern and several 

observations of direct and indirect effects of pharmaceutical compounds in the environment 

have been reported during the last decade.  

3.1.1 Altering of the biological food web and antibiotic resistance  

Detrimental effects of pharmaceuticals may happen if compounds are transferred within the 

food web, as e.g. was the case of the oriental white-backed vulture that sharply declined (34-

95%) in population due to ingestion of residues of the anti-inflammatory drug diclofenac, 

through feeding on diclofenac-treated livestock (Oaks et al., 2004). Other examples include 

“feminization” of male fish downstream of WWTPs, to a high probability due to estrogen 

hormones e.g. found in contraceptives (Kidd et al., 2007). Furthermore, diluted concentrations 

of a psychiatric drug have been shown to alter the behavior of fish (Brodin et al., 2013).  

In the case of pharmaceutical effluents in Hyderabad, the detected effects include a high 

toxicity to a range of organisms e.g. inhibiting the growth of frog tadpoles (in spite of 

effluents diluted as much as 1:500) (Carlsson et al., 2009). Particularly alarming are the high 

levels of broad-spectrum antibiotics released into the environment, mainly due to resistance 

issues. Antibiotic resistance has been frequently addressed as a serious and growing human 

health threat worldwide (Walsh, 2003; Pruden et al., 2013) and the World Health 

Organization has identified it as one of the three greatest threats to human health, globally. 

This phenomenon composes severe risks to human health, particularly since a wide range of 

medical therapy and surgery (currently taken for granted) may lose its viability, because of a 

too high complication rate from untreatable infections. Resistance mechanisms against several 
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classes of antibiotics have already been developed among many bacterial species in a 

relatively short period of time, after the clinical introduction of antibiotics (Svahn et al., 

2012). Furthermore, resistance presents a major threat to global public health since 

globalization increases the vulnerability of any country to diseases occurring in other 

countries. Although there are different ways for antibiotics to spread into the environment 

(e.g. via agriculture, industry, waste water input), WWTPs may represent a critical node for 

control of the spread of antibiotic resistance (Pruden et al., 2013). Industrial waste from drug 

manufacturers such as the ones in Hyderabad is considered a “hot spot” for antibiotic 

resistance, thus managing these hotspots is crucial for evading the risk of resistant microbes 

potentially spreading to from a local to a global level.  

3.1.2 Implications for the local society  

Although severe contamination of surface, ground-, and drinking water with pharmaceutical 

substances as seen in the case of Hyderabad, undoubtedly affects the local ecosystems (Fick et 

al., 2009), its effects on human health and local populations remains largely unknown 

(Larsson, 2012). Nonetheless, some studies have been made that indicate the severity of the 

situation in Medak district (e.g. Patancheru) from a local health perspective (Green Peace 

2004; Vijay 2009) In the case of Visakhapatnam no such studies have been found. 

It is estimated that some 21,000 people divided among 22 different villages have been 

affected by the industrial pollution in the Medak area. The hydrological damage has been 

substantial with around 53 village water bodies, including nine rainwater reservoirs, fifty-two 

open wells and bore wells and two village ponds completely polluted by dumping of toxic 

effluents (Vijay, 2009). According to a Greenpeace study from 2004, focused on the impact of 

pollution on the health of local communities in the Medak district, including villages from 

Patancheru, a range of systemic diseases were overrepresented in the area, compared to 

population from reference areas.3 Furthermore, a range of other negative impacts of the 

pollution on the local communities e.g. the livelihood possibilities of farmers, after that 

productivity of farmlands steeply has declined and cattle has died after drinking water in the 

local water courses, have been reported (Vijay, 2009).  
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 The results showed e.g. that clinically confirmed cancer was 11 times higher in the study group. 1 in 20 people 

are affected by diseases of the respiratory system. The prevalence of heart diseases is 16 times higher in the 

study group. 
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Figure 1. Disposition and content of the study  
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3.2 Theoretical considerations – Framing the nature of the problem and its 

potential solutions  

In order to address the above discussed problems and challenges, relevant technological and 

managerial approaches will be treated
4
, discussed and problematized in this section. However, 

in order to comprehend the nature of the problem and some of its structural driving forces, a 

closer examination of the problem from a macro-perspective is a suitable starting point.  

3.2.1 Macro level (structural) considerations - Globalization, intensified pollution and 

fetishized commodities  

The late 20th and early 21th centuries changing geographies of production and consumption, 

including the exponential increase in mass consumption, the internationalization of production 

etc., mirror closely the shifting and intensifying nature of pollution. The de-industrialization 

of developed countries and the simultaneous industrialization of developing countries, has 

resulted in a significantly increasing contribution to global environmental problems such as 

climate change e.g. from fast growing BRICS-countries
5
 such as India, (Newell, 2013), as 

well as increasing ecologic stress in local societies all across the developing world. The 

underlying driving force of this development (the relocation of industrial pollution) has been 

the center of attention in one of the liveliest debates during the past decades (Mol, 2003). 

There is a stark contrast between schools arguing that economies will become less of a burden 

on the environment the more developed they get e.g. through the notion of dematerialization, 

the environmental Kuznets’s curve, and e.g. propositions expressed by the pollution haven 

hypothesis; that weaker environmental standards in developing countries attract polluting 

industries (Mol, 2003; Hornborg, 2012). These diverging perspectives on pollution load 

displacement are relevant considerations in the case of the Indian pharmaceutical sector since 

they either suggest that; 1) eventual dirty industrial activity is just a temporary phase in an 

economic development towards a cleaner, dematerialized economy, or 2) it is a product of 

affluent countries shifting their environmental loads to India due to lax environmental 

regulations and that this compose an important part of the sectors comparative advantage. 

Another effect of the increasing production and consumption patterns is that the notion, by 

Marx referred to as commodity fetishism (Marx, 1867), has become increasingly 

commonplace. The concept of commodity fetishism addresses the phenomenon of people 

only seeing a commodity in terms of the characteristics of the final product, without 

considering the (obscured) process through which it was created. Various scholars (Harvey 

1990; Hartwick 1998; Hudson & Hudson; 2003) have observed that this development is 

problematic since it decreases our abilities to see and address social and environmental 

degradation. For example, a person in a pharmacy see the characteristics of a medical product 

itself such as the price and the packaging, but not the process by which it was created e.g. the 

raw material extraction, API manufacturing, formulation and its social and environmental 

consequences. Hudson and Hudson (2003), observe that marketing and long-distance trade are 

factors that further have intensified this commodity fetishism. The increasing physical 

distance between production and consumption of products is e.g. highly relevant in context of 

India’s expanding pharmaceutical exports to Europe and North America, since it helps hide 

environmental impacts of the commodity production (API manufacturing). The logic behind 

this reasoning is that long-distance trading relationships rupture the feedback loop, which is in 

place when production and consumption are proximately located (and that is making people 

live with the environmental consequences of their production and consumption decisions). 

                                                           
 
5
 Brazil, Russia, India, China, South Africa 



 7 

Instead, the distance allows consumers to remain unaffected by production related 

environmental problems and oblivious to the harm that escapes the attention of the media. 

3.2.2 Institutional considerations – water pollution control, corruption and the informal 

economy 

Although important, dynamics at the macro level are only part of the story. Perhaps an equally 

crucial factor, which has to be considered when it comes to socio-ecological problems such as 

pollution, is the institutional context in which it exists. In research, institutions are defined as 

systems of rights, rules and decision making procedures
6
 (Young, 2008), and the concept of 

institutions include all economic, social, political social and cultural rules and norms that 

together constitute the incentive structure facing the individual decision-maker (Blomqvist, 

1996). Young (2008) observes that institutions play more or less significant roles with regard 

to most changes in biogeophysical systems involving human action, as well as in many 

prescriptions for solving its related problems (or alleviate their effects on human welfare). 

The institutional focus in environmental research includes e.g. explanations of unsustainable 

uses of renewable resources (e.g. fish stocks) as well as of emissions of harmful pollutants, 

often in terms of the absence of regulatory rules necessary to provide e.g. industrial actors 

with incentives to avoid or minimize environmental- and social costs, arising from their 

activity. However, since institutions typically just compose one of several driving forces 

behind environmental change and since their roles differs from one situation to another, the 

nature of the role of institutions in environmental change is a complex matter (Ibid.). 

Of specific interest to this study is to identify relevant institutional conditions and how these 

affect the governance and management of the water pollution scenarios arising from the API 

manufacturing. The role that institutions play in the implementation and outcome of eventual 

pollution control measures and government policy, and thus the overall capacity to manage 

the pollution issues, are specifically relevant considerations. When it comes to the specific 

institutional context of water pollution control, a main stakeholder is the government and 

different relevant entities on national, regional (provincial or state) and local level. In water 

pollution control, the most important (complementary) functions - each requiring appropriate 

institutional arrangements - have been suggested (UNEP/GPA, 2000) as; policy setting, 

regulation and enforcement, operational management of water quality including monitoring 

and operational management of public wastewater infrastructure. 

One phenomenon that is affecting - as well as affected by - institutional arrangements, is 

corruption. It is one of the most crucial long-lived features in the political milieu of third 

world countries and has, in various forms, plagued the functioning of the public sphere and 

the public-private interface. India is generally recognized (Heston & Kumar, 2008; 

Transparency International, 2010; Chatterjee & Roychoudhur, 2013) to have had extensive 

problems with corruption and according to Chatterjee and Roychoudhury (2013) this 

phenomenon has become rampant and pervasive rather than decreased. According to 

Transparency International´s Corruption perception Index 2012, India was ranked 94th out of 

176 countries (were No. 1 has the lowest perceived levels of corruption and No. 176 the 

highest perceived levels of corruption), declining from being ranked 72th (of 180 countries) 

in 2007 (Transparency International, 2007). Several negative effects of corruption have been 

observed e.g. hindering of economic growth, reduction of trust, legitimacy, and social capital, 

greater political instability and a reduction of efficiency in the provision of public goods to 

citizen which systematically is hurting the poor (Chatterjee & Roychoudhur, 2013). 
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Corruption has also been shown to have a negative effect on environmental quality, 

undermining the effectiveness of environmental policies etc. (Biswas et al., 2012).  

Another institutional consideration of high relevance for water pollution control in many 

developing countries is that a considerable part of the pollution often can be attributed to 

sizable informal sectors of the economy, frequently referred to as the shadow economy (Ibid.). 

This is because informal sectors often include many pollution intensive activities, which in 

general do not follow environmental standards. Biswas et al. (2012) point out that unless 

governments allocate resources to fight informal activities of shadow economies, 

implementation of effective environmental policies might not be possible. Furthermore, the 

destructive effect of the shadow economy is shown to be higher in countries with substantial 

corruption and it is argued that corruption in fact reinforces the damaging effects of the 

shadow economy (Ibid.). With an informal economy, accounting for above 90%
7
 of the total 

workforce (Kannan & Papola, 2007), and a pharmaceutical sector that to a substantial degree 

is of an unorganized character (Greene, 2007), India is highly relevant case in point.  

The institutional and macro-level considerations discussed above, provide a contextual setting 

for the potential measures - direct and indirect - considered below, and are likely to also have 

considerable impact, although to different extents on the effectiveness of these potential 

measures.  

3.2.3 Potential direct measures – Improvement through Clean Tech  

When referring to more technologically oriented solutions to environmental pollution, sewage 

collection and treatment are central processes, as they are systems designed to remove 

potentially harmful components such conventional pollutants, nutrients, pathogens, organic 

matter etc. In spite of traditional WWTPs essential role in these systems, they are not 

specifically designed for the removal of antibiotics or ARGs (Prudent et al., 2013). However, 

there are various treatment technologies that specifically could be effective in the removal of 

antibiotic substances from wastewater. Among these, thermophilic anaerobic sludge 

digestion, membrane separation, ozone etc. appears particularly promising in the removal, 

disinfection, destruction or detainment of ARG and/or ARBs (Ibid.). One direct measure 

considered by many WWTPs is to remove the APIs from the effluent by incorporating an 

additional treatment process step. Of the currently available technological options, treatment 

with ozone seems to be particularly promising for the removal of APIs (Antoniou et al., 

2013). Although it has been confirmed that various unit treatment processes used for drinking 

water production e.g. ozonation, activated carbon and membrane technologies can be highly 

effective in reducing the pharmaceutical load from polluted water (Ternes et al., 2002), these 

are expensive technologies and not generally used in the treatment of waste water (Jones et 

al., 2004).  

Financial considerations are of course particularly relevant in the case of developing 

countries, as the mere existence of an appropriate technology does not guarantee anything in 

terms of accessibility, diffusion and adoption etc. In fact, drivers and barriers to the adoption 

and diffusion of clean technology (at firm level) are many and involve a myriad of factors
8
 

(Montalvo, 2008). Hornborg (2012) goes further and suggests that the usage of the word 

technology in an unreflective, matter-of-fact way is commonplace in the conventional 

                                                           
7
 equivalent to approximately 422 milion people 

8
 According to Montlavo (2008) factors affecting innovations in cleaner technologies at firm level can be 

organised along the following dimensions: government policy, economics, markets, communities and social 

pressure, attitudes and social values, technological opportunities and technological capabilities and 

organisational capabilities. 
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discourse on sustainability, and that it is based on an exaggerated faith in technological 

solutions that basically compose an illusion, in the sense that technological capacity of a given 

population is seen as independent of that population’s position in a global system of resource 

flows. These perspectives are highly relevant, since they suggest that successful 
implementation of technological ”solutions” are far more complex than identifying an 
adequate wastewater treatment technology for pharmaceutical effluents.  
 
3.2.4 Potential indirect measures – improvement through policy, management and 

consumer pressure?  

There are various indirect measures that could be taken to improve the preconditions for 

reducing risks and impacts of environmental pollution from pharmaceutical production in e.g. 

Andhra Pradesh. Relevant suggestions that have been formulated (Pruden et al., 2013) 

include:  

 voluntary standards for pharmaceutical waste, to a large extent developed by the 

industry itself,  

 greater transparency through the supply chain, to make the life cycle of human drugs 

more visible (which for instance could facilitate for consumers to take active choices), 

 greater responsibility taken by the national purchasers of pharmaceutical products,  

 extension of good manufacturing practices to include environmental considerations. 

(Legislation). 

All of these suggestions have a policy dimension in the sense that policy measures could 

create, stimulate and/or affect them e.g. through incentive structures, legislation etc. However, 

they are to some extent different in nature. Suggestions regarding voluntary measures by the 

industry and greater responsibility by national purchasers could be seen in the context of the 

contemporary popularity of concepts such as Corporate Social Responsibility (CSR) and 

business ethics, in private and public organizations, for dealing with environmental and social 

ills (Boström et al., 2012). These concepts are based on the underlying assumption that 

voluntary codes and management systems change corporate behavior (Doane, 2005). 

Although, filled with various codes and standards (e.g. UN Global Compact, ISO14001) 

aimed to change social/environmental performance, voluntary standards in and of themselves 

are no guarantee for this. Doane (2005) points out that the overriding pressures of the market 

are generating many reasons for not meeting a code, she explains (Ibid. p.6); 

”…Take retailers’ consistent need to deliver products faster and more cheaply. In places like 

Sri Lanka, the conflict between social impact and business are being put to the test. 

Many retailers who source from Sri Lanka have in-depth codes of conduct addressing 

labor standards, health and safety, working hours and so on. Yet Sri Lankan garment 

manufacturers are currently pressurising their government to increase legal working hours, 

facing increased competition from Chinese garment manufacturers as they open their 

market to the world stage. This would result in women working outside the home for 

longer hours, away from families and compromising health and safety.” 

 
As similar dynamics (e.g. high competition, price pressure) are active in the low wage, highly 

competitive Indian bulk drug industry, the need for API suppliers to remain competitive could 

very well outweigh good attempts from voluntary standard for pharmaceutical waste. Another 

problem is the lack of enforcement mechanisms, meaning that voluntary codes rely entirely 

on business to uphold them, thus making them “…effectively police, judge and jury” (Ibid. 

p.6). Although, voluntary standards certainly have great potential to improve environmental 
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performance at the industry level (Rosen et al., 2002), the unreliability of self-regulation by 

industry in terms of outcomes and due to the above mentioned factors, makes it a rather 

speculative suggestion in the context of Indian bulk drug production. 

 

Legislative measures on the other hand, are naturally more reliant in this regard. In 2011, the 

Medical Product Agency (MPA) proposed that the Good Manufacturing Practice (GMP) 

legislation in the EU should be modernized to not only include its current forms of quality 

requirements but also environmental aspects of pharmaceutical production. This is expected 

to e.g. affect all countries wanting to export pharmaceuticals to the EU, since anyone granted 

authorization to manufacture pharmaceuticals must comply with a number of requirements 

e.g. the current GMP principles. If environmental aspects were to be included in GMP it then 

would be required by law to revoke authorization of manufacturing if the environmental 

standards were not met etc. Although it is argued to be the single measure with most potential 

to make a substantial difference if realized, some concerns are acknowledged. One important 

question concerns the priority of which substances that should be particularly regulated in the 

manufacturing. A focus on antibiotics, endocrine disruptors and substances produced in large 

volumes, is suggested. Perhaps more problematic is the time aspect as a process to modernize 

GMP in EU (if realized) is a long process that risks taking several years (MPA, 2011). Thus, 

in terms of immediate measures other option must be considered alongside.  

 

Pressure from consumers has in various cases proven to accelerate the improvement of 

environmental and social conditions as e.g. illustrated by improvements in the textile industry, 

where an increasing number of campaigns focused on clothing companies to force 

improvements in labor conditions among their suppliers have had successful result 

(UNESCAP, 2001). Could a similar logic perhaps work in the case of pharmaceuticals? When 

it comes to the pharmaceutical supply chain, somewhat different concerns must be taken into 

account. Even if medical products consumed in developed countries e.g. Sweden, have been 

formulated and/or gone through their final production phases in developed countries in the 

EU, the US etc., the active substances in the medicines (active pharmaceutical ingredients), 

are often produced in low wage countries such as India and China. Furthermore, information 

regarding where the API of a certain product is produced is often confidential (and seen as a 

business matter by the pharmaceutical corporation in question) and thereby very difficult to 

gain access to. Larsson & Fick (2009) argue that this lack of transparency is problematic since 

it effectively prevents consumers to make active choices on the basis of eventual 

environmental impact of the production.  Thus, for such a system to work, a more open and 

transparent supply chain would probably be needed. However, suggestions regarding more 

transparency in the supply chain have been met with resistance, i.e. by the Medical Product 

Agency (MPA) and the Association of Generic Pharmaceuticals in Sweden (FGL), arguing 

that it would both risk harming companies economically if they reveal what suppliers they 

have, and that a situation in which prescription drugs are actively marketed like other 

commodities e.g. food, is not a desirable development for anyone (Fair Trade Center, 2013). 

Bair (2009) formulates a more fundamental critique and emphasize the contradictory nature of 

ethical consumption as a form of politics using the dynamic of market competition in the 

realm of capitalist circulation to resist the social and ecological degradation that occurs in the 

realm of capitalist production. She further argues that the logic that consumers will vote with 

their money to support producers who bring goods to the market while simultaneously 

ensuring that certain standards are met, often are problematic on a practical level, and raises 

questions such as; who pays for developing country firms to be certified and monitored? And, 

how can sufficient market demand for ethical products be created? Perhaps a more viable 

option to influence the manufacturing in a more sustainable direction, would be that larger 
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purchasers of pharmaceuticals such as the county councils (Svenska Landstingen), requested 

higher environmental standards in the production.
9
 As a large portion of the purchasing of 

pharmaceuticals in Sweden is managed through public procurement, by e.g. the county 

councils a closer look at this aspect is relevant. 

 

Public procurement, referring to the purchasing procedures of goods and services by public 

sector organizations and government, is one of several policy instruments to be used in order 

to realize political ambitions. Over the last decade, the potential of green or sustainable 

procurement
10

 as a policy instrument, with a significant potential to steer procurers' and 

producers' decisions in a sustainable direction, has gained increased recognition, and the 

political commitment at national, EU and international (the UN) levels have been growing 

(Bratt et al., 2013).  Public sectors spend approximately 45-65% of their budgets on public 

procurement (Ibid.), and each year the European public authorities spend approximately 2 

trillion euros, equivalent of 19% of the EU´s gross domestic product, on consumption of 

goods and services (European Commission, 2012). Naturally, there is an enormous potential 

in directing such strong purchasing power towards areas with lower environmental impacts 

than the conventional ones. The EU commission (2012
11

) states that; ”...By promoting and 

using GPP, public authorities can provide industry with real incentives for developing green 

technologies and products”. It is further argued that a more sustainable use of natural 

resources and raw materials would benefit the overall economy and create opportunities for 

emerging ”green” economies, thus not only environmental benefits are identified. 

In spite of its seemingly prominent potential, it has been observed (Bratt et al., 2013) that the 

uptake of green procurement in general has been slow, and that public procurers tend to stick 

to old conventional practices. Several factors have been suggested as underlying causes for 

the slow implementation of GPP (Green Public Procurement) in general, including a lack of 

top-level support and thus legitimacy, lack of competence and individual commitment, 

unclear and complex legislation etc. Bratt et al. (2013 p.2) identifies a “discrepancy between 

rhetoric in corporate policy statement and missions and the organizational reality of supply 

chain management and procurement practices”, as the major problem. In spite of these 

problematic aspects, Bratt et al. (2013) still conclude that its strong position in the value chain 

and the big volumes included makes the potential of public procurement as a tool for driving 

the corporate sustainability agenda, prominent.  

The different potential of indirect measures discussed above (voluntary standards for 

pharmaceutical waste, greater transparency through the supply chain and consumer pressure, 

incorporation of environmental considerations in GMP legislation and greater responsibility 

taken by national purchasers of pharmaceutical products e.g. through GPP), all have their 

strengths and weaknesses. It should be emphasized that all of these are potentially important 

for improving the situation and although a more active procurement appears to be specifically 

promising as a fast way forward, it could also push legislation and voluntary measures within 

industry in the right direction. With this in mind, it is perhaps an interaction between the 

different measures that is most likely to generate any substantial improvement in the long run. 

                                                           
9
 This could of course also be problematic in terms of transparency, as these purchasers still procure medicines 

from big pharmaceutical corporations, however, the large purchasing power and the important business relation, 

suggests a stronger bargaining position to request information about suppliers. 
10 As the primary focus of this study adress the environmental aspects of the pharmaceutical manufacturing i.e. 

the pollution and not the social ones e.g. working conditions, I will use the term GPP (Green Public 

Procurement) due to its clearly pronounced environmental focus. 
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4. Materials and methods 
This study is based on a qualitative methodology and primarily aims to be explorative. The 

methodology is primarily based on empirical data collection through semi-structured 

interviews with relevant stakeholders, but site observations and field trips in affected areas 

also form part of the empirical basis. Furthermore, a literature study has been conducted for a 

site-specific and theoretical understanding of the situation and related themes. 

4.1 Materials and literature sources 

The theoretical understanding for the area of study has been accumulated through consistent 

literature search and review. The source material consulted originates from various academic 

fields -something necessitated by the interdisciplinary character of the study- (including 

environmental science, geography, political science, economy). To a large extent the research 

consists of peer reviewed scientific articles and literary works, found in national and 

international databases such as the Linköping University library database and the Swedish 

national library database LIBRIS, Elsevier, SpringerLink and JSTOR. Other source material 

include non-peer reviewed scientific articles, government documents from e.g. Indian 

regulatory authorities such as the pollution control boards, and to a small extent also Indian 

newspapers, etc. This material have primarily been found through search engines e.g. Google. 

In order to raise awareness regarding the reliability of the non-peer reviewed source material, 

I have used the following four criteria that Esaiasson et al., (2007) emphasize, when it comes 

to the source-critical examination; authenticity, independence, concurrency and tendency. 

When it comes to policy documents I have used primary sources and these are probably 

reliable in terms of concurrency and authenticity, but might be questioned on the basis of 

tendency and independence. A similar observation can be made when it comes to media 

articles, and therefore sources of this type have been used and referred to appropriately in 

those cases when they are used.  

 

4.2 Empirical methods and sources  

Since the objective of the study is to gain insights about the opportunities and challenges in 

the specific context of pharmaceutical industrial activity in Andhra Pradesh, visiting relevant 

sites and relevant stakeholders will be necessary in order to get a realistic comprehension of 

the situation. Empirically, the study is therefore based on meetings and interactions with 

diverse types of stakeholders, representing the pharmaceutical industry, the state pollution 

control board, an NGO and villagers from the polluted areas. This is necessary in order to get 

different views of the situation, and ideally be able to make logical deductions and weighted 

analysis’s regarding its veracity and proximity to other relevant observations e.g. acquired in 

peer-reviewed scientific material.    

4.2.1 Data collection methods 

The data collection is based on a triangulation of methods consisting of semi-structured 

interview questions in the meetings with the representatives from the industry, the APPCB 

and the NGO´s, as well site observations and transect walks (including informal interviews) 

with community members in the affected areas.  
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The reasoning for choosing this specific combination of methods is that it is the both most 

practical and the most suitable way to conduct the study and gain the information needed. 

Since I had the opportunity to join a delegation from the Swedish County Councils
12

 that 

already had a planned schedule, with visits and meetings with relevant stakeholders, it would 

be both unrealistic and inefficient to try to develop my own alternative field trip, without any 

contacts with or access to stakeholders relevant for the study. Since the purpose of their trip to 

a large extent correlated with mine
13

, it was a perfect setting for my empirical investigations. 

From an epistemological point of view, a qualitative approach is suitable since it is especially 

responsive to local situations, conditions and stakeholders views (Johnson et al., 2010) and 

thus a natural choice in a study preoccupied with examining the “actual” processes with all 

available means, including the perceptions of the local actors regarding these aspects.  

The meetings with the respondents from the industries, the APPCB and the NGO consisted of 

ca. 10-15 people including the Swedish delegation (8 people), and were primarily based on 

discussion themes and questions brought up by the different members of the delegation. I had 

a prepared set of research questions, which I asked at appropriate occasions (in terms of the 

themes discussed) throughout the meetings. The answers I received sometimes led to follow-

up questions, either asked by me or by some other member of the delegation. Later, in the 

transcription phase I sorted out and only focused on the parts related to my preprepared 

research questions and themes. A semi-structured interview form is preferable since it allows 

a flexible interview process, which could generate in several findings not thought about 

before by allowing me to respond to user data as it emerges during a session, but also because 

it doesn’t deviate too much from the actual research questions as an unstructured interview 

potentially could. 

Just as the meetings with the different stakeholders formed one central part of the empirical 

data collection, community visits and site observation in the affected areas formed another. 

The data collection in this part of the study was based on transect walks in the affected areas 

(in the Medak-district and north of Visakhapatnam). Transect walks are ideal when the 

researcher aims to entail direct observation whilst incorporating the views of community 

members (Karnataka-Tamil Nadu, 2005).  

4.2.2 Research ethics 

Due to the characteristics of the meetings e.g. their long duration, an often technical content 

and my own somewhat untrained ear for Indian english, solely taking notes would clearly not 

suffice as the empirical basis of the study, as a lot of potentially valuable information would 

risk to get lost. Therefore, I chose to record the meetings to be able and transcribe the content 

later. However, this was done without asking for the consent of the stakeholder. The 

reasoning behind this was the following: As it was decided on a rather short notice (1-2 weeks 

before the trip) that I could join the delegation, no preparations had been made for an extra 

participant. This meant that my presence was somewhat unexpected at the industry visits, 

which had been planned at an earlier stage and involved written information about each 

participant that would be present at the meetings. We did not know if the industries would 

                                                           
12

 I travelled as a part of a delegation, consisting of the swedish County Councils steering group for social 

responsibility, one representative from the Swedish Environmental Management Council (SEMCo) and a 

facilitator from the swedish environmental consultant firm Respect Sustainable Business (who also was my 

supervisor). 
13

 Although the official purpose of the delegation primarily was to gain understanding and raise awareness of the 

challenges and solutions that exist in relation to the social and environmental standards that currently are 

required by the County Councils, whereas my purpose was more focused on the phenomenon itself and not on 

one specific supply chain.  
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accept my unannounced presence or if they, due to the sensitive nature of their business, 

simply would ask me to wait outside. After my presence at the meetings had been approved, I 

did not consider asking for consent to record to the entire meeting to be an appropriate thing 

as it would risk my newly gained research opportunities.  

This can of course be questioned in terms of research ethics, in which the principle of consent 

is a routinely accepted element, and one that is commonly based on considerations regarding 

the rights and the privacy of the research subjects (Spicker, 2007). It has been argued that: 

”Research should, as far as possible, be based on participants' freely volunteered informed 

consent…" (Corti et al., 2001 p.3). However, there is also criticism against the assumptions 

that consent of participants or subjects are ethically required for research to be done. Primarily 

three objections to obtaining consent can be observed (Spicker, 2007). The first one is of 

practical nature, and proclaims that there are contexts in which obtaining voluntary consent 

from the research subjects is neither feasible nor desirable. Attending a meeting of 

shareholders or observing a crowd at a sports event, cannot generally be done with the 

consent of all participants (and the idea that consent ought to be obtained poses a major 

obstacle to the prospect of research being done at all). The second objection is based on 

methodological grounds, namely that the methods themselves and even the presence of a 

researcher, may alter the behavior of the research subject. Often referred to as the Hawthorn 

Effect
14

, this problem is commonly addressed when the purpose of the study require a 

research process with minimized impact on the behavior of the research subject, thus the 

research needs to be minimally obtrusive and may therefore be conducted without the consent 

of all participants. The third objection to the pursuit of informed consent is that other ethical 

considerations in some contexts should guide or have a higher relevance than the rights of the 

research subject. In some cases e.g. public activities, the role of government, and criticism in 

the public interest, reliance on the consent of research participants may in fact be morally 

wrong. (Ibid.) 

Primarily, it is the practical and methodological objections to seeking consent that I consider 

relevant for this study. Although I was allowed to be present at the meetings as a part of the 

delegation, I knew that if I would have asked for consent to record at the meetings, it could 

have risked my actual access to the meetings, alternatively, risked the quality of the content 

acquired at the meetings e.g. due to the Hawthorne Effect.  Nonetheless, as the purpose if this 

study is not to expose eventual violations by specific pharmaceutical companies, one could 

argue that these precautionary measures perhaps were exaggerated and that the study very 

well could have been properly conducted with the consent of the companies. However, I 

considered the risks of this not occurring to outweigh the potential of it actually occurring.  

4.2.3 Transcription and data analysis  

Although naturalism is often used in transcription, meaning that every utterance is captured in 

as much detail as possible (Oliver et al., 2005), this study uses a denaturalized approach, 

meaning that grammar is corrected, interview noise (e.g., stutters, pauses, etc.) is removed etc. 

The reasoning behind this is that the interpretation of the substance of the interviews - the 

meanings and perceptions - is not affected significantly by accents or involuntary 

vocalization, as is more common in e.g. conversation analysis studies. However, the accuracy 

of this approach is still maintained and the researcher is working for a ”full and faithful 
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 after a classic set of management studies which found that workers responded differently  

when their work was being examined than when it was not (see Olsen et al, 2004). 
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transcription” (Ibid.), something clearly illustrated by the following citations and examples of 

how this has been handled in this study: 
 

Example 1. The original version: 

 

”(…) they meet all the standards to the… um… level of which is required, there are quite a 

lot of inspections… eh…done there both at the production level as well …um… the 

discharges.” 

 

Example 1. The denaturalized transcription version: 

 

“(…) They meet all the standards to the level of which is required, there are quite a lot of 

inspections done there, both at the production level as well (when it comes to) the 

discharges.” 

 

After the transcription of the data material, there are numerous ways of analyzing this data. In 

this study, a theoretical reading (rather than e.g. a systematic analytic technique) (Kvale & 

Brinkmann, 2009) was used to analyze the text from the perspective of specific themes of 

interests e.g. effluent treatment systems, regulation. These themes of interests were based on 

the understandings derived from the previous literature review. 
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5. The Indian Pharmaceutical Industry 
 

”Indian economy holds a double edged sword of economic growth and ecosystem collapse.” - 
Rajaram et al. (2008 p.1) 

The Indian pharmaceutical industry has significantly expanded over several decades and is 

today the world’s third largest in terms of volume of production. India is also the largest 

provider of generic medicines across the globe and account for approx. 20 per cent of global 

generic drug exports in terms of volume, to a value of some $10 billion a year 

(PricewaterhouseCoopers, 2013). India exports pharmaceutical products to around 200 

countries, among which the US is the largest market, followed by Europe and different 

regions of Africa. The industry contributes with approx. 1 per cent of India’s total GDP and it 

is expected to make an increasingly important contribution to economic growth in the coming 

years (IBEF, 2013). One of the primary comparative advantages of the Indian pharmaceutical 

industry is that Indian manufacturers can produce drugs at 40% to 50% of the cost to the rest 

of the world (Sekhar, 2012). The industry is highly fragmented with more than 20,000 

registered units. Of these, about 250 large units and approximately 8000 small-scale units, 

form the core of the pharmaceutical industry in India, producing the complete range of 

pharmaceutical formulations and about 350 bulk drugs (Ibid.). Since both the global and 

domestic demand for pharmaceuticals is projected to increase during the coming years, the 

bulk drug manufacturing and pharmaceutical exports from India are forecasted to increase 

more than twofold over the next five years (IBEF, 2013). 

 

5.1 Bulk drug production in Andhra Pradesh  

There are several pharmaceutical clusters in India and although Andhra Pradesh ranks third in 

terms of overall pharmaceutical production, the state is the leading provider of bulk drugs for 

generic pharmaceuticals, while the states Maharashtra and Gujarat that are bigger producers in 

terms of volume, focus more on formulations (Herve
 
et al., 2013). Hyderabad is currently one 

of the world´s largest hubs for the bulk drug industry, producing many of the most widely 

used generic API´s for Europe, The United States and other regions (Fick et al., 2010). There 

are two main pharmaceutical clusters in Andhra Pradesh, in the Medak district outside 

Hyderabad, and in the coastal region around Visakhapatnam. 

5.1.1 Hyderabad - the Medak district and pollution issues 

Since the 1970, the government of Andhra Pradesh has introduced industrial investments for 

the creation of industrial zones in the Medak district, one example is the Patancheru Industrial 

Development Area, located about 25 km away from Hyderabad (Sahu, 2007). Since the late 

1970s, several hundred
15

 of pharmaceutical, bulk drug and other chemical industries have 

been concentrated in this area. There are a total of around 170 polluting industries operating 

in these areas (Vijay, 2013). A large number of small- and medium scale industries as well as 

some of the largest Indian manufacturers/exporters e.g. Dr Reddy´s, Hetero, Aurobindo, 

Drugs, Matrix, Mylan, Virchow and SMS, have manufacturing units located in the region. 

The actual numbers of small and medium enterprises is difficult to identify and as most 

SPCBs are still clueless regarding this aspect, control in this regard will remain a challenge.
16
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 Approximately 320 in 2004 (Green Peace, 2004) 
16

 According to a study by Gudavarthy and Vijay (2007) of a pollution affected village in the area (Kazipally), 35 

of 50 industrial units located in its surroundings, had been operating without clearance certificates from the 
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These areas have been affected by industrial pollution for several decades (the first time 

demands of permanently shutting down polluting industries were raised, was in 1989) and 

high pollution levels have been reported in several Indian sources (e.g. monthly updates from 

APPCB) throughout the years (Gudavarthy &Vijay, 2007). However, it was not until after the 

Swedish researchers (Larsson et al., 2007) discovery of the extremely high pharmaceutical 

contamination levels outside the PETL that these issues and areas attracted international 

attention. Seven years later, a relevant question is whether this raised attention has resulted in 

any substantial improvements? According to CPCB and their Comprehensive Environmental 

Pollution Index (CEPI)
17

 the answer is negative. Areas having aggregated CEPI scores of 70 

and above are considered as critically polluted industrial clusters/areas. The latest CEPI scores 

(august 2013) show increasing pollution trends in several areas, and the industrial cluster in 

Patancheru got a score of above 76, which means that it is considered as critically polluted, 

which in turn means that a moratorium was reimposed,
18

 indefinitely. 

 

 Table 1. Areas where moratorium has been reimposed  

Table by author (based on table by Ministry of Environment & Forests, 2013) 

5.1.2 Visakhapatnam – Geographical advantage and pollution issues 

During the last decade, the pharmaceutical industry has expanded rapidly in the 

Visakhapatnam area on the coast of Bay of Bengal, primarily due to the establishment of a 

Special Economic Zone (SEZ) and the Jawaharlal Nehru Pharma City
19

 (Government of 

Andhra Pradesh, 2012). Several big international pharmaceutical companies have established 

units in the area e.g. Eisai, Pharmazell, Divis, Mylan. To my knowledge, there are no studies 

specifically focused on pollution issues from pharmaceutical industrial activities in the 

Visakhapatnam area, however, there have been several reports of such issues in Indian media 

and in official documentation from the CPCB (CPCB, 2010). For instance, in 2012 closure 

notices was given on grounds of pollution, to pharmaceutical manufacturers (Mylan 

Laboratories, Vegesna Labs, Auctus Pharma, Vijaya Organics and Acacia Lifesciences) in the 

                                                                                                                                                                                     
CPCB and the Commissionarate of Industries did not have records of some of these industries. Findings that 

further strengthen the notion of the informal sectors substantial role in polluting activities. 
17

 The primary objective with the CEPI is to identify polluting clusters or areas, concert action i.e. banning 

installation of new industries or expansion, in order to improve the current environmental quality. The CEPI is 

based on the parameters related to incidence of pollution in water, land (ground water) and air. 
18

 A moratorium had been imposed due to critical pollution issues in 2009, but lifted when APPCB had issued an 

actionplan of how to adress the problems. 
19

 An initiative taken by the government of Andhra Pradesh to develop an exclusive hub for Bulk Drug, 

Pharmaceuticals, Chemical and allied industries under “Public–Private-Partnership”. 

S.No. Critically Polluted Areas where moratorium was 

reimposed 

CEPI score during 

2013 

1 Vapi (Gujarat) 85.31 

2 Ghaziabad (UP) 84.13 

3 Singraulli (UP and MP) 83.24 

4 Panipat (Haryana) 81.27 

5 Indore (M.P) 78.75 

6 Patancheru – Bollaram (A.p) 76.05 

7 Jharugda (Orissa) 73.31 

8 Ludhiana (Punjab) 75.72 
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area (The Hindu Business Line, 2012
20

). Concerns have also been expressed regarding that 

the pollution problem of Patancheru and the industrial areas around Hyderabad, is being 

shifted to the Visakhapatnam area in the name of industrial development and due to its 

favorable location close to the sea. The logic behind the presumed advantageous location is, 

according to the environmentalist J. Rama Rao,
21 that treated industrial effluents, 

predominantly containing dissolved inorganic salts, could be safely discharged via pipelines 

into the sea, instead of into the limited water bodies of the landlocked area around Hyderabad. 

Furthermore, Rao argues that his development is problematic since an absence of traces of 

toxic pharmaceutical ingredients in the effluents from bulk drug manufacturers cannot be 

guaranteed, and since it is being discharged into sea, detection is going to take much longer 

time and is much more difficult. In terms of impacts, this could lead to adverse impact on 

aquatic life e.g. fish stock and thus also affect livelihood possibilities for local fishermen and 

health hazards due to consumption of contaminated fish (The Hindu, 2010
22

). Vijay (2009) 

suggests that the pharma-city project in the Viszakhapatnam area rests on a similar reasoning 

as the dumping by a great number of hazardous industries located in Maharashtra and Gujarat 

on the shores of the Arabian Sea. Namely, that the presence of a larger sinks for emission 

releases (the ocean) provide a cost advantage compared with landlocked areas where 

operational costs are bigger due to greater need for compliance with environmental standards 

and less dumping possibilities. 

5.2 Effluent treatment systems, solid waste management and dumping  

 ccording to several studies   cheurell et al.,         hnerfuss et al.,   1    elke et al., 

2010; Azizullah et al., 2011; Tong et al., 2011; Barbieri et al., 2012; Safiullah et al., 2012), 

most pharmaceutical manufacturing units in emerging pharmaceutical manufacturing 

countries (defined as being Bangladesh, China, India and Pakistan) (Saif Ur Rehman, 2013) 

do not comply with local environmental regulations and discharge their highly contaminated 

industrial wastewater without any treatment into the environment. However, Basu et al. 

(2012) point out that, although many small-scale pharmaceutical industries do not have any 

effluent treatment plant (ETP) or waste minimization program, most of the large 

pharmaceutical industries in India have now installed their own effluent treatment facilities. In 

order to address the effluents generated by the small and medium-scale industries, Common 

Effluent Treatment Plants (CETPs) have been installed, with the main objective of to reduce 

the treatment cost to be borne by an individual member unit to a minimum, while protecting 

the water environment to a maximum (MoEF, 2013).  

The characteristics of bulk drug effluents are unique and vary widely in terms of chemicals, 

Chemical Oxygen Demand (COD)
23

 and Biological Oxygen Demand (BOD)
24

 values and a 

very high fluctuation is common. Due to this, the treatment process requires a combination of 
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 Two of Esaiasson et al. (2007) principles; tendency and independence are relevant to reflect upon in regarding 

the source of the information of this news article. However, since the article reflects a chain of events rather than 

information of an opinionated nature, the veracity of the content is probably high.  
21

  Cited in the Hindu, 7th of July 2010.  
22

 Since the article cite an environmentalist, the information provided might be skewed in itself, furthermore, 

there might be a potential that the author of the article has portraited the environmentalist or the information 

given negativiely or positively. However, as the information provided does not make any claims about veracity 

but rather point out the risks, this is not an issue. 
23

 A measure of the capacity of water to consume oxygen during the decomposition of organic matter and the 

oxidation of inorganic chemicals such as ammonia and nitrite (Science Encyclopedia, 2014).  
24 A measurement of the amount of organic pollution (that can be oxidized biologically) in a sample of water. 

BOD test procedure is based on the activities of bacteria and other aerobic microorganisms (microbes), which 

feed on organic matter in presence of oxygen (Business Dictionary, 2014).   

http://science.jrank.org/pages/7301/Water.html
http://science.jrank.org/pages/1967/Decomposition.html
http://science.jrank.org/pages/4183/Matter.html
http://science.jrank.org/pages/294/Ammonia.html
http://www.businessdictionary.com/definition/measurement.html
http://www.businessdictionary.com/definition/amount.html
http://www.businessdictionary.com/definition/organic-pollution.html
http://www.businessdictionary.com/definition/sample.html
http://www.businessdictionary.com/definition/biochemical-oxygen-demand-BOD.html
http://www.businessdictionary.com/definition/test-procedure.html
http://www.businessdictionary.com/definition/activity.html
http://www.businessdictionary.com/definition/bacteria.html
http://www.businessdictionary.com/definition/aerobic.html
http://www.businessdictionary.com/definition/microorganism.html
http://www.businessdictionary.com/definition/organic.html
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technologies. Increasingly more stringent regulations have led to a rapid adoption of advanced 

treatment technologies e.g. Zero Liquid Discharge (ZLD) system, among Indian 

pharmaceutical manufacturers. ZLD systems are based on a set of treatment steps and 

technologies including membrane filtration e.g. Reverse Osmosis (RO), Evaporation e.g. 

Multiple Effect Evaporators (MEE), drying, stripping etc., which aim to eliminate or 

minimize the volume of wastewater that require treatment (Basu, et al., 2012). 

Although, this indicates a trend towards adopting advanced effluent treatment systems such as 

ZLD´s, in the Indian pharmaceutical and bulk drug-manufacturing sector, it does not 

necessarily imply that the situation automatically has or will improve. Currently, there are 

several problems associated with effluent treatment in pharmaceutical production, particularly 

in bulk drug manufacturing (the scale of pollution caused by formulations is of a less serious 

kind). Basu et al. (2012) identifies five primary reasons to the ineffectiveness of the effluent 

treatment carried out by bulk drug manufacturers. These are:  

a) Poor operations, maintenance and negligent attitude of the manufacturer. 

b) Unsynchronized capacity between the production and the effluent treatment 

e.g. that the capacity and production has increased after the installation of the 

ETP but the ETP has not expanded in accordance with this, as required. 

c) Change in the product line has resulted in changed characteristics of the 

effluents, and the ETP has not been modified to properly treat these 

characteristics. 

d) Inappropriate treatment technology for the type of effluent generated by the 

manufacturing process. 

e) The effluent disposal is connected to the storm water drainage system, which 

ultimately pollutes ground- and surface water sources far from the 

manufacturing unit.  

That industrial effluents get treated in an in-house ETP or a CETP such as a zero liquid 

discharge facility, is no guarantee for an eliminated water contamination risk, in the case of a 

ZLD system it merely means that the contaminants gets concentrated into a solid form i.e. 

sludge. The threat of water contamination is minimized first when this toxic sludge is properly 

disposed e.g. through incineration or in a secured landfill. However, since landfills in India 

(and elsewhere) have been identified as one of the major threats to groundwater resources, 

due to penetration of leachate into the soil (Fatta et al., 1999; Nagarajan et al., 2012) and since 

illegal hazardous waste dumps reportedly have been frequent phenomena in Andhra Pradesh 

(Vijay, 2009) the disposal of solid pharmaceutical waste composes a risk in itself. 

Furthermore, it has been argued (Sterner & Coria, 2003 p.395) that the current concept of the 

CETP is not credible at a technical level, since the pooling of different chemicals creates an 

unknown mixture that is difficult to treat properly. Considering the unprecedented high levels 

of pharmaceutical pollution previously observed (Larsson et al., 2007; Fick et al., 2009) in the 

CETP in Patancheru (PETL), the role of such CETPs as effective treatment systems for 

pharmaceutical wastewater is problematic
25

. It is therefore often necessary to ”pre-treat” 

effluents if CETPs are serving several industries and/or several types of effluent.   

                                                           
25

 The PETL applies an activated sludge treatment in which, at the end of the process, some surviving bacteria 

are recycled to select those that are good at metabolizing the influent. This is normally a desirable procedure for 

improving the treatment efficiency at a sewage treatment plant; however, with high levels of antibiotics in the 

influent, it also means an active selection for resistant bacteria. In addition, approximately 20% of raw human 

feces, inevitably containing pathogens, are added daily to maintain biological activity. Such a close contact 

among pathogens, resistant bacteria, and antibiotics can facilitate a transfer of resistance to pathogens, and 

should thus be avoided.  
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Nonetheless, there are several other ways that pharmaceutical substances from API 

manufacturing can end up in the environment than via inefficient or poorly operated effluent 

treatment and waste management. The APPCB has acknowledged that the unauthorized 

dumping of industrial waste has been a significant problem in the region (APPCB, 2009). 

Furthermore, Vijay (2012) has identified several strategies that the bulk drug industries use to 

dump hazardous wastes and to avoid the costs of treating the effluents. These include: 

pumping effluents into streams, using water tankers to dump effluents onto land, dumping 

into bore wells etc. Vijay (ibid.) points out that although treatment of effluents and their safe 

storage and disposal involves relatively low costs in developing countries compared to 

equivalent costs in rich countries, the producers of dirty goods in e.g. India, find these costs 

high in relation to their own returns and opportunity costs. Cleaning up pollution is not as 

attractive as using the returns for reinvestment into production. Economic disincentives such 

as these, lead to all kinds of corner-cutting behavior e.g. dumping, by the industry.  

Having identified the primary challenges associated with effluent treatment and waste 

management in the local API manufacturing, a more complete understanding of the situation, 

requires a closer look at the institutional conditions for pollution abatement, its regulatory 

dimensions, protective frameworks etc. 

 

5.3 Regulations and Monitoring 

The main legislations that are relevant to water pollution in India are the Water Act (1974), 

the Water Cess Act (1977) and the Environment Act (1986). The responsible actor for the 

environmental protection and management at a national level is the Ministry of Environment 

and Forests (MoEF). Together with the Central Pollution Control Board (CPCB) and the State 

Pollution Control Board (SPCB), it composes the administrative core in the Indian 

environmental work (Andreasson, 2009). The CPCB has oversight powers over the various 

SPCBs, it also lays down ambient standards and sets emission standards etc. Furthermore, 

CPCB conducts nationwide surveys regarding the status of pollution, and of pollution 

mitigation etc. The federal states are in charge of the implementation of the rules and 

legislation the environmental policy that has been enacted on the national level. In practice 

this means that the State Pollution Control Board (SPCB) exerts the direct control of the 

environmental compliance and can demand information from any industry about the 

compliance with environmental Acts (Rajaram, 2007). However, the efficiency and resource 

base of the SPCBs varies considerably between different states.  

Today, the Indian environmental regulatory framework and legislation is well developed, 

quite robust and generally complies with international standards according to several authors 

(Andreasson et al., 2008; Vijay 2012). There are several regulatory mechanisms in place and 

local governments have mandate to close down polluting industries. There are also 

constitutional rights for citizen to organize collective action and put pressure upwards in the 

system (Vijay, 2012). However, the Indian model for water pollution abatement is still based 

on a command and control regime - a top-down approach, in which the government plays a 

central role. According to Murty and Kumar (2011), this is an inefficient model, due to the 

high monitoring and enforcement costs, the quality of the regulator or the government etc. 

Instead they argue that an effective industrial water pollution regulation policy, requires the 

use of a combination of regulatory instruments including economic instruments (e.g. taxes, 

subsidies), informal regulation by local communities, direct public investments etc. It has e.g. 
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been concluded that the rate of pollution tax on industrial water use should be several times 

higher than the prevailing rate of water cess in order to realize the prescribed water quality 

standards in India. Furthermore, it has been shown that informal or voluntary regulation by 

local communities has resulted in some big industries complying with safe pollution standards 

(Ibid.). 

In spite of the seemingly solid environmental legislation and ambient standards, several 

authors (Andreasson et al., 2008; Rajaram, 2009; Vijay, 2012) point out that there are severe 

shortcomings when it comes to monitoring related aspects. Rajaram et al. (2009) conclude 

that the Indian regulatory system for control of industrial discharges, in general, is in need of 

a complete improvement in terms of standard setting, monitoring and enforcement.  

In 1993-1994, the first serious step towards regulating industrial discharges (not just 

pharmaceutical industries) in India was initiated through the launching of a program, aimed to 

identify polluting industries along the rivers and thereby also the priority action areas. This 

led to the identification of a huge number of industries without adequate ETPs, followed by 

orders to install ETPs within 3 months or face closure. The results were claimed successful 

and according to statistics in 2006, a total number of 2301 large and medium scale grossly 

polluting industries had been identified. Out of these, 139 were defaulting units, 235 units had 

been closed, while 1927 had complied with the above mentioned enforcement program and 

installed ETPs. However, as has been established earlier in this study, the mere installation of 

ETPs does not guarantee clean discharges. Lacks of sufficient monitoring, over large and 

medium scale units, and the lack of control over an enormous number of small-scale units, are 

crucial aspects in this regard. Further complicating factors in terms of monitoring, are the 

institutional challenges that characterize the controlling authorities, Rajaram et al. (2008, p.6) 

summarize it in the following way; ”It is a well documented fact that MoEF and the SPCBs 

are constrained in terms of their lack of funds and manpower, low morale, political 

interference and extensive corruption”. Another observation is that there is an under-capacity 

in terms of; large infrastructure facilities such as laboratories for testing of samples, a 

thorough understanding of environmental problems, and good monitoring and enforcement 

capabilities. The monitoring stations for water quality also need to increase in numbers for 

more effective water monitoring (Ibid.).  

Other concerns (Rajaram et al., 2008; Murty & Kumar, 2011) regarding the monitoring and 

enforcement aspects relates to the water quality-monitoring program of the CPCB that it is in 

urgent need of an upgrade, from the currently used set of basic parameters in the 

measurements i.e. bio-chemical oxygen demand (BOD), chemical oxygen demand (COD), 

dissolved oxygen DO, pH, temperature, nitrite, nitrate, ammonical nitrogen etc. to also 

include parameters for non-conventional pollutants. Furthermore, the discharge standards 

have remained the same since the late 1980s and early 1990s regardless of the state of the 

environment or the effluent treatment technology. Rajaram (2007) argues that the carrying 

capacity of an ecosystem (i.e. the amount of an individual pollutant that can be safely 

assimilated by a specific ecosystem), should be the basis for setting limits to discharge of 

pollutants in water quality policies as it is in the in EU and the US i.e. Total Maximum Daily 

Load (TMDL) and integrated pollution prevention and control (IPPC). However, India, and 

other developing countries are yet to progress towards a localized carrying capacity based 

regulatory policy, from the Uniform Discharge standards currently enforced through 

centralized Command and Control (CAC) policy (Ibid.).  
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5.4 Informal institutional concerns - Local protests, bribes and government 

inaction 

Local protests against polluting industrial activities in the Medak district and Patancheru have 

been raised for several decades and in the 1980s an environmental movement emerged 

(Patancheru Anti Pollution Committee). Isolated protests have been met with government 

denial and inaction while more organized protest and continuous pressure over long time 

spans, in some cases have had effect and generated signs of progress. In the late 1980s, notice 

was served to 22 polluting industries by the district administration as a result of organized 

hunger strikes, protests etc. By approaching High Court the industries then were given 6 

months to install ETPs. After the deadline had passed and no such efforts had been made, 

further protests and long drawn court battles followed (5 years), which finally led to that the 

Supreme Court ordered a study of the impacts of pollution in the Patancheru area. This report 

(1990) suggested a range of measures to be taken e.g. a substantial compensation
26

 were to be 

paid to affected people, provision of drinking water to villagers, immediate stoppage of 

effluent flow into water bodies etc. However, the affected people have only been partly 

compensated and the other judiciary directions have been carried out minimally if at all.  

(Sahu, 2007) 

Although this illustrates governmental inaction and severe failure in terms enforcement, the 

problem appears to go deeper than that. Gudavarthy and Vijay (2007 p.150) point out that the 

response that people have received every time they have raised structural questions through 

collective political activity is “…uncivil means of repression both from the coercive state 

apparatus, like the police, and from organized mafia. This lack of civility has weakened 

political activity”. These uncivil means include several instances of villagers being bribed to 

speak in the favor of industrialists in public hearings (Ibid.) or restrain from further pursuing 

cases against them (Vijay, 2009), implications on active villagers in false cases, threats and 

physical assaults by mafia during public hearings, biased police brutality, according to 

Gudavarthy and Vijay (2007). Inspite of these informal institutional barriers, more organized 

protests have as noted been fruitful in generating progress in some regards and there are 

several other Indian examples of successful local initiatives and public participation for an 

improved situation locally e.g. Plachimada community vs. Coca cola, farmers in Tiruppur vs. 

Textile industry (Rajaram, 2008).  

Through this literature review of the Indian pharmaceutical industry, bulk drug production in 

Andhra Pradesh and related technological as well as institutional considerations, great 

challenges become apparent. It appears as if the main problems do not generally relate to 

insufficient wastewater treatment technologies, lack of stringent legislative frameworks or 

even the regulatory settings. Rather, it is cost-cutting behavior e.g. in form of wide spread 

dumping, shifting of responsibility, inadequate monitoring, weak enforcement poorly 

functioning control mechanisms, that seemingly compose the major challenges. However, in 

order to get a more profound understanding of these issues, empirical data from different 

stakeholder perspectives are needed.  
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 32.22 crore rupees (equivalent to approx. 338 million SEK)  
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6. Analysis  

The travel to Andhra Pradesh took place in between 6-15th of November 2013. As I travelled 

as a part of a delegation the community visits and the stakeholder meetings had been arranged 

in advance and the trip was geographically centered on two locations: Hyderabad and 

Visakhapatnam.  

 

Table 2. Program - dates and visits of the trip. 

Date 

Nov 

         Meeting/ Visit 

7th  Arrival Hyderabad 

 Meeting with CII - presentation of the pharmaceutical Industry in Andhra Pradesh 

8th  Industry visit at industry A
27

 (unit 1) 

 Meeting with APPCB 

9th  Meeting with SOUL  

 Community visits and site observations in an industrial area for pharmaceutical 

observation in the Medak district, north of Hyderabad. 

10th  Arrival in Visakhapatnam 

11th  Industry visit at industry A (unit 2) 

 Industry visit at industry B  

12th  Meeting with a local activist and formerly active member in the NGO Gamana. 

 Community visit and site observations in an industrial area for pharmaceutical 

manufacturing north of Visakhapatnam 
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 Due to reasons of confidenciality the names of the two pharmaceutical manufacturers visited will be replaced 

with Industry A and Industry B.  
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6.1 Site observations - the locations and field visits 

Figure 2. Map showing the locations of the field visits and the empirical research, Hyderabad 

and Visakhapatnam in the India state of Andhra Pradesh (map source www.mapsof.net 

adjusted by author) 
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6.2 The different stakeholders visited  

During our stay in Andhra Pradesh we visited different stakeholders in order to get different 

perspectives and if possible, a more complete understanding of the situation and possible 

ways forward. In addition to the local communities, we also visited pharmaceutical companies 

(API-manufacturers), the local pollution control board and an NGO (citizen initiative).  

 

Figure 3. Figure showing the three societal spheres covered in the empirical part of the study 

and the stakeholders representing each of these.  

6.2.1 Confederation of Indian Industries  

The Confederation of Indian Industry (CII) is a non-governmental, industry-led and industry-

managed organization that work to improve conditions for Indian companies, and ”(…) to 

create and sustain an environment conducive to the growth of industry in India, partnering 

industry and government alike through advisory and consultative processes.” It is India’s 

biggest premier business association and has over 7100 members (indirectly including more 

than 90000 companies) from both private and public sectors.   

6.2.2 Industry A 

Industry A is currently one of the world’s leading generics and specialty pharmaceutical 

companies. It provides products to customers in approx. 140 countries and territories 

worldwide. Furthermore, it is one of the world’s largest producers of  PI used to make 

generic antiretroviral (ARV) therapies for the treatment of HIV/AIDS. In India, Industry A is 

based in Hyderabad, and has several operating units, including several API manufacturers in 

the areas around Hyderabad and Visakhapatnam. We visited two of Industry A´s units, one 

unit in the Medak district outside Hyderabad and one unit north of Visakhapatnam. 

 

Industry  

- Industry 
association (CII) 

- API manufacturers 
(Industry A: 2 units 
and Industry B: 1 

unit) 

NGO/ 
Community 
Visit 

- Save Our 
Common Lakes 
(SOUL) 

- Local activists 

- Villagers 

 

Government 

The Andhra                                                                                       
Pradesh Pollution 

Control Board 
(APPCB) 



 26 

6.2.3 Industry B 

Industry B produces a wide range of products for the global market, including APIs for anti-

depressants, anti-inflammatory, analgesic drugs. We visited one of Industry B´s units, which 

is located 35 Km north of Visakhapatnam, close to the coast line.  

6.2.4 Andhra Pradesh Pollution Control Board  

The Andhra Pradesh Pollution Control Board (APPCB) is a statutory authority assigned to 

implement environmental laws
28

 and rules within the jurisdiction of the State of Andhra 

Pradesh, e.g. by ensuring that industrial effluent/emission levels are met. The APPCB have 

five Zonal Offices and nineteen Regional Offices, We visited its head office in Hyderabad and 

met up with its management.  

6.2.5 Save Our Urban Lakes  

Save Our Urban Lakes (SOUL) is a citizen’s initiative and a city based platform for saving 

water bodies around Hyderabad. SOUL has existed since 2010 and is a non- funded and non- 

registered network based entirely on voluntary efforts. The focus of protecting, rehabilitating 

and promoting the cause of water bodies in Hyderabad, includes active work to stop the 

polluting discharges from the industries, particularly from the pharmaceutical industries. 

Furthermore, they work with raising awareness among local population and inform them of 

their rights against the industry.  

 

                                                           
28

 These are; 1) Water Act 2) Air Act 3) Water Cess Act 4) Environment Protection Act 5) Hazardous Waste Rules 

6) Bio Medical Waste Rules 7) Municipal Solid Waste Rules 8) Plastic Manufacture, Sale and Usage Rules 9) 

Batteries Rules 10) Manufacture, Import and Storage of Hazardous Chemical Rules. – according to APPCB 

(2013). 



 27 

Figure 4. Pharmaceutical manufacturing unit north of Visakhapatnam (photo by author). 

Figure 5. Pipeline in the Bay of Bengal from a pharmaceutical manufacturing facility 

(Source: Industry Powerpoint presentation) 
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6.3 Community visits  

6.3.1 Community visit in the Medak area 

Guided by representatives from SOUL (see section 7.2.5), we went to the Medak-district, 

located north of Hyderabad. According to SOUL, all major pharmaceutical companies have 

manufacturing units or subcontractors in this area. The underlying idea with the visit was to 

show us the connection from the industries discharging their effluents straight into 

watercourses through open ditches, down into water bodies used by the villages. Once we had 

arrived, we met up with locals from nearby villages; they took us around and showed us the 

backside of several API manufacturing industry facilities with several. We were also shown a 

landfill site and different water bodies e.g. a former village water reservoir, cement tanks, 

ditches etc. Once we arrived at the industrial sites (and stepped out the minibus), the first 

observation was a pungent smell. The second observation was seeing a blackish liquid 

flowing through open drains originating from the industrial premises. However, since no 

water sample could be taken, no certain conclusion regarding its content could be made.  

 

Figure 6. Left: Blackish effluents in open ditches originating from the backside of industrial 

units. Right: water and effluents accumulated outside of an industrial unit. (Photos by 

author). 

Since the industries were located on a high elevation, we then travelled downhill, from the 

sources of the effluents, to the lakes, farm fields and villages. We had the opportunity to 

communicate with the villagers (through the translation of the SOUL representatives), and 

they expressed they lacked natural access to drinking water, since their wells were polluted.  
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Figure 7. The soil of a former village tank that earlier had been used for irrigation etc. that 

now was polluted and dried out. (Photo by author)    

The villagers also explained (through the translation of SOUL) that the problem with the 

effluents was not just that the lakes and the groundwater was polluted, but also that they had 

lost incomes due to lost harvests since the villagers and farmers live on crops dependent on 

irrigation. Furthermore, animals and livestock also need water. The villagers had been 

compensated with drinking water and also offered some compensation for lost harvests.  

Figure 8. Large accumulations of water and effluents outside a so-called ”secured landfill” 

(since no samples were taken, no conclusion regarding its content could be made. However, a 

very pungent smell and a similar blackish liquid that had been observed in the open drains 

outside the industry premises rose to the surface when stones were thrown into it, clearly 

indicating contamination. (Photo by author). 
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Figure 9. See description above (figure 8) 

6.3.2 Community visit in the Visakhapatnam area 

The second part of the trip went to the city Visakhapatnam located on the coastline of the Bay 

of Bengal. Visakhapatnam is another major cluster for bulk drug production, which has 

expanded profoundly in this area, especially during the last decade. In order to understand the 

situation also in the Visakhapatnam area and its eventual similarities and differences from the 

Medak district, we visited a former member of the NGO Gamana that previously had been 

helping the local population around Hyderabad with similar issues. Currently he was helping 

local villagers around Visakhapatnam by raising awareness and mobilizing people who are 

adversely affected by the drug companies. With his guidance we visited to an API 

manufacturing area north of Visakhapatnam. Once there we visited some villages and 

industrial sites next to a river that has its estuary in the Bay of Bengal.  Also here the first 

observation was a pungent smell, the villagers told us that the smell is normally worse in the 

mornings, since the industries dump effluents during the night. Another observation also 

similar to the Medak-district was that blackish effluents flowing out from a big hole in a wall 

surrounding a pharmaceutical manufacturer, into an open ditch, connected to the river (see 

below; figure 10). The villagers in the area live on fishing and farming and those that we met, 

described huge problems with polluted water e.g. that it was not possible to drink the water 

from the wells anymore, due to polluted groundwater. According to our guide (the former 

NGO member, henceforth reffered to as local activist) and the villagers, the ground water is 

polluted in a similar way as it is in the Medak-district, although the villages have not been 

compensated (with drinking water) in the same way in this area. The water is still used for 

washing dishes and clothes and for animals. Some of the villagers described that many people 

in their village had developed allergies and problems with asthma. 
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Figure 10. Effluents flowing out from a big hole in a wall surrounding a pharmaceutical 

manufacturer, into an open ditch which was connected to the river seen in the right photo 

were local artisanal fishermen are busy fishing. (Photos by author) 

 

Figure 11. Ground water from a well (still in use) in a village located next to pharmaceutical 

industries, with an observable oily water surface, which further strengthen the villager’s 

statements regarding contamination and the unsuitability of the groundwater (photos by 

author). 
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6.4 The meetings with the stakeholdersThe meetings with the different stakeholders 

resulted in a variety of insights regarding perceptions and realities of the situation. Although 

the topics in the meetings with the different stakeholders varied to a certain extent, they were 

loosely centered on four subjects of interest for this study. These were:  

 The pharmaceutical industry and the related pollution situation  

 Effluent treatment and waste disposal systems  

 Environmental regulation, monitoring mechanisms and informal institutional 

considerations 

 Perceived challenges and possibilities. 

 

6.4.1 The pharmaceutical industry and the related pollution situation in Hyderabad and 

Visakhapatnam areas 

To gain insight into the current situation in terms of the pharmaceutical industry and its 

environmental and social impacts, in the different areas considered, representatives from the 

different stakeholders were consulted for their perspectives. According to the representatives 

of CII, the pharmaceutical sector in India has, since its establishment, taken care of itself well 

and the environmental standards of bulk drug companies have been far superior then 

companies within other sectors. The international character of this business sector and the 

demands of the clients are highlighted as the underlying causes to this.  

“The pharma industry in India is a very mature industry. It supplies 

pharmaceuticals for almost the rest of the world, so from the quality standards 

and the environmental management standards point of view, these companies 

have very high levels compared to in many other industrial sectors. If they do not 

meet these kinds of environmental requirements, their clients would not be 

interested in taking their supplies from India, so from that point of view the 

quality systems and environmental systems are extremely well maintained.“           
-   CII representative 07.11.2013 

This observation is partly supported by the representatives of the APPCB, who emphasize that 

quite a lot of care actually is being taken by the industries in regard of these issues, 

particularly among the big manufacturers like Dr. Reddys, Aurobindo, Mylan etc. Also in this 

case, the international business connections and exports to various countries are highlighted as 

important factors behind this responsible behavior. Furthermore, APPCB put emphasis on the 

control mechanisms and the role of the PCB when it comes to monitoring the situation. 

“(…) they meet all the standards to the level of which is required, there are quite 

a lot of inspections done there, both at the production level as well when it comes 

to the discharges.”                                                                                                     
-APPCB representative 08.11.2013 

However, the APPCB also admit that there have been problems with violations regarding the 

discharge of effluents, particularly among smaller manufacturers and they specifically 

highlight illegal dumping by tankers, during night time, as the more common method of 

violation. Nonetheless, the APPCB point out that this is a rather infrequent phenomenon and 

further stress the importance of their role as a controlling institution. 

“In some places there are people who violate, so we have a night patrolling team, 

which go around and control, especially in the nights. (…) Some of the industries 

may not be in a position to pay for the treatments, so they may discharge the 



 33 

effluents.”                                                                                                                    
- APPCB representative 08.11.2013 

“To avoid that (dumping) we have a night patrolling team, which go around these 

industrial areas, and if any tanker is being caught discharging effluents, which is 

very rare, action will be taken.”                                                                                
- APPCB representative 08.11.2013 

When asked about the environmental problems documented in the past, the representatives of 

Industry A (unit 1) emphasize that a lot of things has improved over the last 5-6 years, that the 

large and medium scale manufacturers they are going for the zero discharge systems, while 

the effluents from small scale manufacturers are going to the CETPs. Furthermore, the rigid 

control mechanisms are highlighted, and it is pointed out that if effluent treatment systems are 

not there, industries would not be allowed to do the manufacturing.  

Contrary to these rather optimistic portrayals (with focus on improvements) from the industry 

and governmental representatives, the SOUL representatives point out that the pollution 

situation in Patancheru industrial area is still severe, and that it has not improved notably in 

the recent past. They further stress that it originates from the exponential growth of industrial 

capacity during the last four decades, which has resulted in an enormous pressure on the 

domestic sewage system as well as dumping practices of pharmaceutical waste into the water 

bodies, by the bulk drug manufacturers. A complicating factor that is brought up, is that the 

hydrology of the Medak district, consists of an interlinked lake system with several connected 

water bodies, thus when the place of origin is polluted, the rest will follow. 

“Whatever the waste bi-product that these companies got from their production, 

was dumped into these drains that were leading into the water bodies and it 

started affecting the water that’s flowing into the downstream lakes.”                     
- SOUL representative 9.11.2013 

“It has completely polluted the underground water, furthermore, no water bodies 

stand alone in Hyderabad, they are interlinked. One water body flows into the 

second, the second goes into the third etc. Eventually, it ends up in the river Musi 

basin, which currently supplies Hyderabad with one third of its drinking water.“         
- SOUL representative 9.11.2013 

Furthermore, the SOUL representative refers to the latest CPCB scores in the Comprehensive 

Environmental Pollution Index (CEPI), findings that confirms the current severity of the 

pollution situation 2013. 

“The whole Patancheru / Jeedimetla area is declared as a critically polluted area, 

and because of this the central government issued a ban on this area, saying that 

no more bulk drug manufacturing, new capacity expansion, no more new units 

could come up in here.“                                                                                             
- SOUL representative 09.11.2013 

When it comes to the situation in Visakhapatnam, The local activist and the villagers point out 

that the groundwater in the area also has been severely polluted by the discharge of effluents 

from the bulk drug manufacturers. However, only some of the villages have been 

compensated with clean drinking water and although there have been many demands for 

compensation, the industries do not bother, according to the local activist. Furthermore, it is 

pointed out that there is a general lack of interest or lack of recognition also among other 
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actors, even the PCB, for the situation in the affected areas around Visakhapatnam meanwhile 

the people are suffering silently. 

“(…) it seems they (the villagers) have given the presentations to the government, 

but the government is not cooperating, even the managements of the industries 

are not cooperating. They are not listening to these people, because the voices are 

very few and the voice is not organized. If more people come together then maybe 

the government can listen.”                                                                                        
- Local activist 13.11.2013 

A related problem and a barrier to change is that the employees in the factories are not from 

the local area but from other places. This means the villagers have no information regarding 

the violations from inside the industries, since they only see the effects it causes, according to 

the local activist. 

The somewhat contradictory statements given by the different stakeholders, suggests a 

different degree of awareness of the situation or/and that not everything is brought up in our 

presence e.g. due to interests involved. Although none of the stakeholders completely deny 

problems, the industry representatives (in this case CII and Industry A), stress that the 

situation has improved substantially. That the pollution problems still exist is mainly due to 

small API manufacturers, lacking sufficient effluent treatment capabilities or resources, 

according to NN. Meanwhile the medium and large scale manufacturers do not have these 

issues anymore due to installed treatment facilities. The APPCB give a similar description 

regarding the progressive aspects, although they display a somewhat more detailed version 

regarding violations than the industries, highlighting problems with violations and illegal 

discharge of effluents, but maintains that this mainly is a small-scale industry phenomenon, at 

least currently.  Although difficult to quantify, the exceptionally high levels of pharmaceutical 

pollution that has been demonstrated by research in the recent past and the fact that the CPCB 

has declared the area as critically polluted as late as august (2013), is an indication that the 

situation has not improved in the way described by the industry representatives. Furthermore, 

this is clearly supported by the empirical site observations, which indicate ongoing pollution 

of water bodies both in the Hyderabad and the Visakhapatnam areas. However, it is not 

possible to establish whether any of the industries that we visited, or how many, or which 

industries, currently violate or illegally discharge effluents into the environment. Reportedily 

the effluent treatment systems used by the industries have improved substantially during the 

last years and it might very well be the case that large-scale industries in general (including 

the industries we visited) treat their effluents from active substances etc., even if watercourses 

in the areas remain severely polluted.  

6.4.2 Effluent treatment and waste disposal systems  

In order to gain a more profound insight into the effluent treatment situation and its 

technological and infrastructural dimensions in Andhra Pradesh, the different stakeholders 

were asked to elaborate on the current forms of waste management, and its development.  

APPCB stress that most big industries, in the Hyderabad area, have adopted Zero Liquid 

Discharge systems, and that the small industries transport their effluents in tankers to CETPs. 

Around Hyderabad, there are three CETPs currently in operation, while there is one in 

Visakhapatnam. The Industry A representatives explain how their effluent treatment has 

evolved and improved over the last years, and that they now have a Zero Liquid Discharge 

facility in operation. They point out that between 2001-2010 they used to send their effluents 

to the CETP after treatment. From 2010 onwards they have had a Zero Liquid Discharge 

Facility and therefore have not generated any liquid effluents to be sent the sent to a CETP. 
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After the treatment process (including several treatment steps such as separation of low TDS 

and high TDS, reverse osmosis, stripping, drying, MEE etc.), a sludge or solid waste is 

generated, which is then transported to a storage facility. When asked about the solid waste 

management and the potential leakage from landfills (as presumably had been observed 

during the field visit to the Medak district), the Industry A representatives respond that they 

are not handling the landfills themselves and that this is done by a waste management 

company
29

 authorized by the state to do that. They point out that they generate approx. 10 

tons of hazardous waste/day (equivalent to one truck). Furthermore, Industry A stresses the 

high safety standards and rigid control mechanisms surrounding the usage of the landfills.  

“(…) The landfills are installed at sites with several protective layers and that the 

PCB controls the landfills, if it is secure or not, and accordingly will either 

continue with the license they have to operate or not. As a responsible company 

my job is to make sure that I get the solid waste to a company, approved by the 

government.“                                                                                                                
–Industry A representative 11.11.2013 

APPCB points out that the solid or hazardous waste can be categorized into three different 

types; 1) Incineration material e.g. used as fuels 2) Hazardous waste that can be used as 

recyclable materials e.g. used in cement manufacturing 3) Hazardous waste directly disposed 

of into the landfill. There are two solid/hazardous waste disposal facilities for pharmaceuticals 

in Andhra Pradesh, one located in Hyderabad and one located in the coastal area. APPCB 

stress that these are totally scientific landfills. According to one of the SOUL representatives, 

when an expert committee was formed some years ago, to investigate issues regarding 

industries changing the composition of certain compounds they had permission to use in the 

bulk drug manufacturing
30

, several shortcomings associated with the usage of effluent 

treatment technologies were observed.  

“(…) it (the committee) came up with the finding that a large number of industries 

didn’t have the required treatment technologies. Even in the instances when they 

did have the treatment technologies, they are not putting the treatment 

technologies to use. The mere installation does not mean that they actually use 

those technologies, because there is a very high electricity cost when using some 

of these technologies, so therefor they would like to save on those costs. It (the 

committee) also came up with the fact that the installations lacked the 

requisitioned staff.”                                                                                                      
– SOUL representative 09.11.2013 

This indicates that even in the cases when an industry has the required treatment facilities it 

does not guarantee a proper usage of it. The SOUL representative also claims that, in order 

save operational costs e.g. electricity or water, these ETPs do not operate every day. 

Furthermore, their usage is often synchronized to the days when the PCB takes their water 

samples from the village tanks (reservoir of surface and groundwater), which does not occur 

on a daily basis but rather every 1-3 month.  

Also when it comes to the effluent treatment and waste management aspects the stakeholders 

provide different illustrations. The development and adoption of, advanced effluent treatment 

facilities such as Zero Liquid Discharge systems in the Indian bulk drug-manufacturing 
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 The SOUL representative further explained (9.11.2013) that; ”(...)when changing the composition in such 

manner, some compounds could turn out to be highly polluting, so by merely arguing that you have permission 

for some sets of chemicals, it does not imply that it has no environmental consequences” 
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sector, indicates a raised awareness and serious effort (even if initiated by PCB demands) to 

minimize the release of polluting effluents into the environment. That many large and 

medium scale industries seemingly have installed their own advanced effluent treatment 

systems, as indicated by the industry and PCB representatives, is an important progress, 

provided that it is being used. However, if its usage cannot be guaranteed due to insufficient 

regulation by the controlling authorities and if there are enough cost cutting incentives for not 

using them, it is a rather problematic development since it could evoke a sense of false safety. 

Nonetheless, it is hard to empirically establish how extended such a phenomena actually is, as 

it would require direct access to the multitude of industries over a period of time (something 

clearly not possible within the framework of a project like this). Nonetheless, the observation 

that access to advanced treatment technology does not seem to be an issue - at least for larger 

manufacturers with sufficient resources - is an important finding. A further relevant reflection 

is that, even if watercourses in and around the industrial areas remain severely polluted, it 

does not indicate that the efforts and technology to address these issues have been or are non-

existant. On the contrary, the technological advancements and installations of adequate 

effluent treatment systems are important signs of progress. 

6.4.3 Environmental regulation, monitoring mechanisms and informal institutional 

considerations 

Having established that access to advanced effluent treatment technology in itself is not a 

major barrier, a closer look at the institutional control mechanisms is necessary. The 

stakeholders are asked about environmental regulation and monitoring mechanisms, relevant 

for the regional API manufacturing. 

One of the SOUL representatives emphasize the strong environmental standards and legal 

frameworks in India (i.e. the air- and water act) and observes that every establishment has to 

get a license to operate under the air- and water act, for consent of establishment and 

operation. Furthermore, he points out that the industrial activities have to get an 

environmental clearance on the process and technology that they employ and the products that 

they are producing.  

“(…) basically all the standards are there.” - SOUL representative 09.11.2013 

The APPCB representatives emphasize that there is a monitoring system in place and that all 

the industries are regularly controlled. The basic logic of the system is that standards for 

discharges will be given and then the manufacturing unit has to meet those standards. If this is 

not done, measures will be taken. At the time of establishment all industries are given 

permission from the PCB, and then specific standards are given to each and every industry 

regarding the raw material, the production and the waste that is generated etc. Then they are 

given consent for operation for one year at the first time and then it will be reviewed once 

every three years.  

“(…) Regular inspections and other things are done by the regional PCB offices 

frequently. Samples are collected etc. and then depending on the results, each 

industry will be given a renewal of their consent. If any violation is recorded, 

actions will be taken, even closure will be considered.”                                          
– APPCB representative 08.11.2013 

When elaborating further on the actions taken against these types of violations, the APPCB 

representative concludes that:  
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“The tanker will be ceased and the industry will be punished, they will be called 

for a legal hearing and in case the grievance is of a higher nature, closure 

directions will be given, for a temporary period until they have rectified the 

problem. “                                                                                                                   
– APPCB representative 08.11.2013 

The SOUL representatives highlight the unequal capacity for different stakeholders to 

influence the political institutions, as a major barrier. They observe that the villagers’ living in 

the affected areas have very limited access to institutions, given their economic constraints, 

dependence on the land (they are farmers who cannot afford leaving their land for too much 

time in a row e.g. for court summoning’s) and huge costs of making their situation recognized 

by political and judicial institutions (e.g. collecting evidence of pollution by taking required 

water samples, file a lawsuit against polluting manufacturers), which make it very difficult for 

them to match up to the powerful industrial lobby. It is argued that what we in fact are dealing 

with is a kind of regulatory capture
31

, namely that the industrial lobbies have become so 

powerful that they affect the regulatory agencies to instead of acting in the interest of the 

public, advance the commercial concerns of the industry. Vijay stresses that the industrial 

capacity to lobby around to modify laws, to manipulate facts, to basically bribe at different 

levels, including court, is very high. Furthermore, the industrial lobby also compensates 

villagers and bribes the local activists, e.g.; 

“(…) If you go to a public hearing suddenly people change sides, you know you 

have huge crowed saying, well we have no problems etc. How do you really deal 

with this kind of a situation?  Because they receive this money and from their 

perspective the are suffering from poverty, they have lost their land, they have no 

livelihood, so money that comes in maybe they can use for their kids’ education or 

they can buy medicines, I mean there is no way that you can actually criticize that“ 
– SOUL representative 09.11.13 

6.4.4 Perceived challenges and possibilities  

After having discussed topics ranging from the current pollution situation to its related 

technological and managerial dimensions (effluent treatment systems, regulation and 

monitoring etc.), it is clear that the stakeholder’s outspoken perceptions diverge in many 

aspects. Not surprisingly, the representatives from the industry and the APPCB, conveys a 

more positive picture regarding the progressive aspects, while the representatives from SOUL 

and the communities give a more negative one. Thus, in order to get a more nuanced 

understanding of the challenges, the stakeholders were asked to freely elaborate on what they 

perceived as the most important challenges for the local bulk drug industry in general? 

Based on this question the CII representatives emphasizes that although wastewater treatment 

has proven to be one of the big challenges, this was primarily 15-20 years ago when access to 

the right technology was a major concern. Today, things have improved and there are a lot of 

technological options that the companies now about. Thus, CII stress that availability of 

technology for wastewater treatment is no major issue, at least when it comes to movement of 

technology within India. Furthermore, there are quite a lot of actors (250-300) in India that 

supply wastewater treatment systems, so access to waste water treatment technology is not a 

primary challenge. According to CII, one of the current challenges (for some companies) is 

instead energy, since the amount of the energy required for manufacturing and treatment 
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 A theoretical concept describing the phenomenon occuring when regulatory policies and institutions become 

subject to the influence of powerful regulatory subjects, so that regulatory agencies start to serve the interests of 

the regulated rather than those of the wider public. (Baldwin et al. 2011)  
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processes is very high and since energy in India is expensive compared to many other 

countries. In this regard CII consider the potential opportunities for international cooperation 

around new, cheap and less energy demanding wastewater technology to be huge, in 

particular for small manufacturers. When asked about the previous projects focused on 

cleaner production and capacity building in the Hyderabad region
32

, that CII did in 

collaboration with the Swedish Environmental Institute (IVL), Environment Protection 

Training and Research Institute (EPTRI), Gamana and Jawaharlal Nehru Technological 

University Hyderabad (JNTU), CII stress that it was really successful in terms of finding 

efficient treatment processes for cleaner production. However, they also point out that the 

reason why it did not generate in any more profound project cooperation was that it was 

considered too expensive for the Indian actors (small scale industry).  

The APPCB representatives express a similar concern and underline that one challenge for the 

pharmaceutical industry is that the current treatment process is very power intensive and 

costly, and that cheaper and more cost effective measures to treat the effluents, generated by 

bulk drug manufacturers, would be a welcomed solution. The primary need for such 

technologies would be in small scale manufacturing units, even though their adoption in 

CETPs also would be important. It is also pointed out that, since small scale units currently 

cannot afford their own treatment facilities and have to depend on some external party, for the 

disposal of their effluents, it would be advantageous for them to have direct access to some 

efficient high TDS treatment technology, at a cheap cost, something that they currently lack. 

When it comes to bigger industries, the introduction of new pharmaceutical products, 

generating in new types of wastes and compositions of chemicals, is considered to be a 

challenge since it requires an updated treatment process. Another challenge highlighted by the 

APPCB is the geographical features of the industrial location, namely that it is a landlocked 

area and that there is no more land available for the disposal of treated effluents. In this sense, 

the industries located in the coastal area (around Visakhapatnam) have an advantage in that 

they can release their treated effluents straight into the sea. 

“The Challenges for pharma industry in Hyderabad is that this is a landlocked 

area. The technological challenges and more cost effective measures especially 

for smaller units, is another.”                                                                                   
– APPCB representatives 08.11.2013 

The perceptions concerning the high costs associated with treatment technology e.g. due to 

high energy consumption, is one aspect considered as a challenge that is shared by all 

stakeholders. Both the industry and PCB representatives argue that this primarily is a 

challenge for the small-scale manufacturing sector and furthermore emphasize that, cheap 

technological solutions for small-scale manufacturers would be a real improvement. In 

contrast to these primarily industry-centered challenges, the SOUL representatives accentuate 

more the consequences of the pollution and the struggle against it, on the community level. 

They argue that it has been a rather fruitless struggle and that this has affected the collective 

mind state at the local community level, and it has generated a sense of hopelessness;   

“After a certain amount of time a lot of pessimism sets in, when you keep fighting 

and nothing happens. You know, can we really fight them? Can we do this?  It’s a 

sense doubt and skepticism that creeps in and that’s when you see the community-

based activism breaking down.”                                                                               
– SOUL representative 09.11.2013 

                                                           
32

 Capacity Building on Cleaner Production in the Hyderabad Region 



 39 

Another observation is that, people that are fighting the industry are getting implicated in false 

cases e.g. that an industry actor claim that villagers have come to blackmail the industry for 

money, which means that villagers have been summoned to court hearings in order to prove 

that they have not done any such things. The SOUL representative explains; 

“(…) Most of them are daily wage laborers and farmers, when they are asked to 

attend to the court hearings they either lose their wage or their activity. In this 

sense, they are being harassed for fighting the industry. It actually affects them 

quite a bit in terms of livelihoods.”                                                                             
– SOUL representative 09.11.2013 

Another aspect accentuated by SOUL is the harsh working conditions of the floor workers 

(not the technical staff) as they often are long distance migrants from different parts of India.  

They are often recruited on informal basis and the working hours are quite long and the 

conditions of work are quite risky (e.g. that they are not given the necessary gadgets to protect 

them, leading to a lot of accidents). In addition to not having unions, this implies that the 

contracts can be terminated at the will of the managers. So, therefore they are under 

conditions of extreme insecurity of their employment. However, the SOUL representatives 

also point out that it is difficult to get information regarding the conditions of the workers 

unless you speak to them in their places of origin, since they are inside of the industries most 

of the time or they are terribly afraid of speaking to outsiders.  

“(…) They can’t really raise their voices etc. and that they can’t do also because 

their condition back at home are conditions of distress; they do not necessary 

have they subsistence opportunities since these are normally extremely poor, 

backward areas.”                                                                                                          
- SOUL representative 09.11.2013 

Another side to it is that there is a sense of antagonism between the people (with 

environmental concerns) fighting the industry and the workers that depend on the industries 

for their livelihoods. 

“(…) It seems as if we are hurting industrial interest and therefor their 

employment is likely to be affected which unfortunately means that there is a 

sense of antagonism.”                                                                                                
– SOUL representative 09.11.2013 

When elaborating on the macro-level barriers to improve the situation, The SOUL 

representative highlights the institutional culture, characterized by a lack of political will to 

change, powerful economic interests, corruption and widespread responsibility shifting, as 

one fundamental barrier. Furthermore, he adds that the condition of the Indian system in itself 

compose a barrier, due to its fragmented, multipolar and stratified structure, in terms of 

economics, culture and cast etc. All of this obstructs the generation of organized opposition at 

the grass root level and thereby makes it difficult to apply sufficient pressure on political 

institutions for change. 

The local activist emphasizes the importance of spreading awareness in the villages regarding 

the impacts of the industries; inform them on rules and regulations, their rights etc.  This is the 

first step to organize them into a movement in order to generating pressure from below etc. 

When asked about the possibilities for change, the local activist stress that to impose demands 

from purchasers on the industry is the only option left, when so many other levels have failed. 

He makes the point that if the people that consume these drugs start demanding the industry to 
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have good manufacturing practices, maybe these people can start to pay attention, because if 

the market is affected, there will be effects. 

“As we have failed on many levels, a big failure on the government level, on the 

industry level, even at the level of the pollution control board, so the only option 

left for us is to impose demands from the purchasers, the market.“                          
- Local activist 11.11.2013 

More specifically, the local activist stresses the importance of finding out whether the 

industries are sending their effluents to a CETP or not. Secondly, it is important to find out 

whether the treatment processes are actually used. In practice, some intermediate monitoring 

agency performing environmental audits on a regular basis would be the only viable option in 

order to control the industries, due to the high corruption risk among governmental 

institutions such as the PCB. It should be demanded that each drop of effluents should be 

transported to the CETP. The treatment process in the CETP should also be guaranteed to 

function properly.  

“What currently happens in the CETP is that they dilute the effluents. The cleaning is nothing 

but diluting. Dilution is not the solution for the pollution.”      – Local activist 11.11.2013 

7. The connection to Sweden 
According to a study by Larsson and Fick (2009) almost a third (71 products) of the active 

pharmaceutical ingredients (APIs) in 242 selected products
33

 on the Swedish market, 

originated from Indian manufacturers sending their waste to the specific effluent treatment 

plant in Hyderabad (Patancheru Effluent Treatment Plant), where the unprecedented 

pharmaceutical pollution with e.g. broad-spectrum antibiotics earlier had been documented.  

Table 2. Production sites for the API of all 242 products on the Swedish market containing 

any of the nine listed APIs 

 

 

API 

No. of products 

on the Swedish 

market 

# 

Products with 

API produced 

in India 

     #            %
a 

Products with API originating 

from producers sending their 

waste to the investigated plant 

             #                            %
b 

Ceterizin 17 3 18 1 6 

Ciprofloxacin 58 29 50 26 45 

Citalopram 77 59 77 19 25 

Levofloxacin 5 0 0 0 0 

Losartan 22 12 55 12 55 

Metoprolol 21 0 0 0 0 

Norfloxacin 10 5 50 5 50 

Ofloxacin 1 0 0 0 0 

Ranitidine 31 15 48 11 35 

Sum 242 123 51 74 31 
a 

Note that the percentages are not weighted to sold volumes, but calculation only refers to the number of 

products. Table by author (for visualization purposes) but based entirely on table by Larsson and Fick (2009)  
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7.1 Cheaper pharmaceuticals - The rise of generica, cost reduction reforms and 

its implications for the environment 

During the last 15 years, pharmaceutical production has, to an increasing extent, moved 

outside the borders of Sweden and Europe, and large parts of the raw material- and product 

manufacturing, is today located in China and India. The primary driving forces behind this 

development is, according to the Swedish Medical Products Agency (2009), a striving to 

lower the manufacturing costs and an increased supply of, as well as demand for, cheap 

generic
34

 pharmaceuticals. At the supply-side, it has been observed that the generica industry 

has expanded more rapidly than the traditional researching pharmaceutical companies, partly 

because bigger generica companies have become increasingly competent in doing advanced 

API replicas, at the same time as a huge number of small generica companies have started to 

compete internally with manufacturing costs as their greatest competitive tools. This 

development is not unproblematic from an environmental standpoint. In a MPA report from 

2009, it is emphasized that companies that work with original pharmaceuticals are, due to 

trademark protection reasons, more prone to have active environmental programs, request 

higher standards from sub-contractors etc., in order to prevent that the trademark is being seen 

in a bad light e.g. in the event of environmental scandals. Since the products of the generica 

companies are associated more with the name of a drug or substance rather than with the 

name of a company, the incentives to protect the trademark due to eventual pollution issues 

are weaker. Another factor is that smaller companies do not have the same competence or 

possibilities to put pressure on suppliers, as the big famous pharmaceutical companies have. 

At the demand-side on the other hand, increasing costs associated with pharmaceuticals (due 

to factors such as an aging population), have resulted in that many countries have adopted 

systems aimed to increase the price competition. In Sweden, new rules for generical 

substitution of pharmaceuticals were introduced in      through the “interchangeability 

reform”
35

. From an economical standpoint, the reform was really successful, as it contributed 

to state savings of several hundred million SEK/year in reduced pharmaceutical costs (MPA, 

    ). Currently, generica represents 45% of  weden’s pharmaceutical volume and 

approximately 15% of the value (Läkartidningen, 2012).  

 

The downside is that this system indirectly disfavors voluntary environmental measures, if 

such measures lead to increased production costs. Increased spending associated with e.g. 

clean tech investments for a cleaner production may result in that the companies doing this 

have to raise the prices of their products, which may affect their competitiveness negatively 

and thus create disincentives for doing it. In sum, these developments have resulted in that 

pharmaceuticals now are cheaper than ever, but from a sustainability standpoint, it has meant 

that the incentive structures of working with environmental issues, have been affected 

negatively (MPA, 2009). 
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7.2 Narrowing the scope of the supply chain – Actors  

According to the Swedish Medical Products Agency (MPA) (2009), the Swedish 

pharmaceutical sector today consist of international corporations e.g. AstraZeneca, Pfizer and 

GlaxoSmithKline, that often do not have neither a head office in Sweden nor in the countries 

where the production is located. In addition to the pharmaceutical companies, several other 

actors are active on the Swedish pharmaceutical market; these include authorities, trade 

associations, procurers and consumers. The large procurements of prescription drugs in 

Sweden are done by county councils, regions and the pharmacies. County councils and 

regions procure pharmaceuticals to the inpatient care i.e. hospitals. The pharmaceutical 

production chain is often long and includes several steps where various companies and 

countries often are involved. The chain includes everything from production of raw materials, 

further production of intermediates, synthesis of active pharmaceutical ingredients to 

formulation and product preparation, packaging and distribution (MPA, 2009). Although 

several of these steps could be of interest from a sustainability point of view, the 

environmental problems and risks discussed here are primarily associated with API 

manufacturing.  

 

. 

Figure 12. Overview of the major actors/sections involved in the Swedish pharmaceutical 

Supply Chain (figure by author, based on figure by MPA, 2009) 
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7.3 Ambitions and process - Swedish initiatives to address the challenges, what 

has been done and is being planned? 

In the Swedish governments policy for global development, the overall goal is to contribute to 

a just sustainable development (The Government Offices of Sweden, 2008). Furthermore, the 

Generation goal - the orientation objective for the Swedish national environmental policy 

(defined below) - clearly indicates an awareness of, as well as an ambition to not increase, 

displacement of environmental and social stress, to outside the national borders. 

”The overall goal of Swedish environmental policy is to hand over to the next generation a 

society in which the major environmental problems in Sweden have been solved, without 

increasing environmental and health problems outside Sweden’s borders.” – The 

Generation Goal (The Swedish EPA, 2010 p.3)                                                                                                           

Against these overall policy objectives it is relevant to contemplate what initiatives have been 

formulated and undertaken in the specific context of environmental effects of 

pharmaceuticals, particularly related to the impacts of production in low wage countries such 

as India. After the Larsson et al. (2007) study had been publicized, The Swedish Association 

of the pharmaceutical Industry AB (LIF), initiated round-table discussions with different 

stakeholders and other relevant actors such as politicians, pharmaceutical industries, the water 

treatment Sector, the Swedish MPA, county councils, pharmacies, the Swedish Environmental 

Protection Agency, the Swedish Chemical Agency, and academia. This resulted in a strong 

consensus on that the situation was unacceptable and that something has to be done 

(Fagerberg et al., 2012). In 2009, the government gave the MPA in task to investigate the 

possibilities of tightening the environmental standards in pharmaceutical and API 

manufacturing globally. The primary strategy in the suggestion by the MPA was (as discussed 

in paragraph 3.2.4) to modernize the EU´s GMP legislation, to include environmental aspects 

of pharmaceutical production, In 2011, the government further introduced a national 

pharmaceutical strategy, with minimal environmental impact as one of five of its long-term 

objective (Government Offices of Sweden, 2011). One of the specific suggestions is to 

encourage pharmaceutical factories to voluntary emissions control by the introduction of a 

voluntary environmental assessment model for pharmaceuticals (Ibid.). Some pharmaceutical 

companies (e.g. Astra Zeneca) have already taken initiatives and started working with 

developing and applying internal Maximum Permitted Levels (MPLs) for different 

substances.  Fagerberg et al. (2012), argue that voluntary internal initiatives like these are of 

utter importance, since changes of legislation on EU level are of a much more slowly paced 

nature.  

Another important initiative is the research program, MistraPharma
36

, which is an ongoing 

(2008-2016) project with the overall purpose to identify pharmaceutical substances that are 

likely to be of concern to aquatic ecosystems and address the risk for antibiotic resistance 

promotion in the environment, as well as to propose risk management strategies e.g. 

wastewater treatment technologies and improved regulatory test requirements. According to 

Larsson and Lööf (2013), there is good hope that this project will result in significant progress 

both in terms of risk identification and measures, in the coming years.  Different actors have 

taken several other initiatives; to address questions related to industrial pollution various 
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Swedish delegations have visited the affected areas and different stakeholders e.g. the 

Swedish Environmental Institute (IVL)
37

. 

All these initiatives indicate a broad engagement from different societal actors and sectors, 

within government, industry and academia. However, as working through legislation probably 

will take time and as voluntary internal measures do not guarantee any wider impact, 

formulating demands and putting direct pressure on producers e.g. through policy instruments 

such as green procurement, appears to be a particularly promising way forward, especially 

within the shorter time frame (see discussion in the chapter on theoretical considerations). 

Thereby, a closer look at the initiatives taken by large procurers, in this case the County 

Councils is necessary.  

The county councils, regions and the pharmacies conduct the large procurements of 

pharmaceuticals in Sweden. The county councils and regions that supply pharmaceuticals to 

the inpatient care i.e. hospitals
38

, procure products and services for around 120 billion SEK/ a 

year (Stockholms County Councils, 2012). In 2008, the largest Swedish county councils
39

 

started to introduce ethical requirements in their purchasing, as a response to a disclosure by 

Swedwatch (in 2007), that procured products (surgical instruments, patient clothing and 

towels) had been manufactured under illegal conditions (Bjurling, 2007). In the extension, this 

has led to that the County Councils, together with the Swedish Environmental Management 

Council (SEMCo), have developed guidelines for procurement of pharmaceuticals that 

include social and environmental considerations. These guidelines are based on different 

criteria that the procurers can use when specifying requirements to the suppliers e.g. the 

content of hazardous substances and emissions of hazardous substances in the manufacturing 

and working conditions. It means that suppliers must have procedures to ensure that the 

manufacturing process produces as little environmental impact as possible but also that 

suppliers must also have a dialogue with their raw material suppliers for verification of their 

emissions etc. (SEMCo, 2013). 

The County councils work with sustainable public procurement is divided in different steps 

from the political decision stages to self-assessments and audits etc. According to Pauline 

Götberg - national coordinator for social responsibility in procurement for the county councils 

- pharmaceuticals was one of the self-assessment areas in 2013. In 2014, the focus within this 

area will be on audits and to follow up on suppliers procedures for monitoring and measuring 

emissions of APIs, solvents and toxic substances (Göthberg, 2013).  
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 IVL was coordinating a project aiming to show how to implement solutions for cleaner production in the 

Hyderabad region, with  Indian actors e.g. Confederation of Indian Industries (CII),  The Environmental Training 

and Research Insitute (EPTRI), the NGO gamana etc. (Nilsson et al., 2011) 
38

 The pharmacies e.g. procure pharmaceuticals to what is being prescribed by doctors. 
39

 Stockholm, Västra Götaland and Skåne 
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8. Discussion 

8.1 The state of the pollution situation 

A relevant point of departure for this concluding discussion is a rough estimation regarding 

the current state of the situation in the affected areas. The statements from the industry 

respondents and to certain extent also the APPCB suggesting a substantial improvement of the 

pollution situation, must be balanced against the answers from the SOUL respondents, the site 

observations, the latest available research and new CPCB measurements, indicating the 

opposite (in the case of Patancheru). Thus, I find it reasonable to conclude that the situation 

remains extremely severe and that the pharmaceutical contamination continues affecting 

ecosystems and local communities, in and around the pharmaceutical manufacturing areas 

visited around Hyderabad, and seemingly also in the area north of Visakhapatnam,
40

 although 

this is an area where further research is needed. 

8.2 Technology – Not the silver bullet solutionThe original hypothesis (and thesis idea) was based 

on the assumption that the pollution problems primarily were technologically oriented and 

that implementation of relevant wastewater treatment technology therefore would be a crucial 

measure for pollution abatement. However, as has been shown, the availability of advanced 

effluent treatment systems is currently not a major issue in itself, at least not for large API 

manufacturers, that in many cases seem to have adopted ZLD systems based on several 

treatment steps e.g. reverse osmosis (RO). Although, this illustrates huge technological 

advancements, a raised awareness and serious effort (even if initiated by PCB demands) to 

minimize the release of polluting effluents, the total effect on the pollution reduction due to 

these systems is not known and the mere installation of a ZLD does not guarantee an 

eliminated pollution. Instead it raises further questions regarding the efficiency of the 

hazardous waste management and the so called secured landfills, to what extent these ETPs 

(due to high operating costs) actually are being used all the time and the frequency of 

dumping practices, to what extent big manufacturers outsource parts of their manufacturing 

(i.e. the dirty parts) to small scale (even household-level) manufacturers without any effluent 

treatment facilities? In this study all of these phenomena have been identified as potential 

challenges. On the other hand, that some manufacturers might simply just be worse equipped 

than others to deal with their effluents and that an overall greater quantity of effluents 

generated (due to an expanding API manufacturing in the area) might compensate negatively 

for improved treatment processes, are also important factors to consider. 

For the small and medium scale manufacturers, the situation seem to differ as it is 

uneconomical for these units to have ETPs of their own (the costs for e.g. investment and 

energy are considered too high.). Instead they are supposed to send their effluents to a CETP, 

which in itself is no guarantee for a fully functioning effluent treatment as illustrated by prior 

research (Larsson et al., 2007, Fick & Larsson 2009), but to the extent that the CETPs have 

the adequate technological features, it is still appears to be the best available option. Although 

cost efficient and effective ETPs for the small scale industry were something requested by the 

industry and APPCB representatives, no serious attempt has been made to promote 

economically viable pollution abatement technologies for small-scale enterprises via R&D in 

the public sector (Murty & Kumar, 2011). Another concern is that since it involves costs for 

the manufacturers sending their effluents to the CETPs, it creates incentives for cost cutting 
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 In the case of Visakhapatnam it is much more difficult to estimate the status of the situation due to lack of 

prior research and measurements. However, the site observations from the field visits, the community visit and 

the interview data clearly indicate a similar problem scenario. 



 46 

behavior and dumping, which appears to be a widespread phenomenon. Furthermore, as a 

substantial part of the small-scale manufacturers seemingly are unregistered and active in the 

informal sector, it further complicates monitoring aspects.   

8.3 Major institutional challenges and some possibilities 

The results confirm that the environmental legal framework and regulatory mechanisms are 

relatively well developed. It appears as if the major challenge in this regard is that the 

legislation is violated and that the controlling authorities (in particular the APPCB) have 

insufficient or deficient capacity to ensure compliance with the legislation. Although the 

APPCB have the power to close non-compliant factories (or cut-off their water and electricity 

by administrative orders), indicating that there should be an incentive for industries to comply 

with the law, this is seemingly undermined by weak monitoring and enforcement. 

Furthermore, an environment characterized by informal institutional phenomena such as 

corruption, shifting of responsibility, unequal capacity for different stakeholders to influence 

the political institutions (Gudavarthy and Vijay 2007, Vijay 2009) and a certain extent of 

regulatory capture, general economic disincentives to engage in more sustainable effluent 

management, seemingly compose a major barrier to pollution abatement in this regard. 

When it comes to potential measures to address the weak monitoring and enforcement 

institutions, more efficient allocation of resources both to and within this field, have been 

suggested (Murty & Kumar, 2011), increasing the number of monitoring stations (Rajaram, 

2008, Murty & Kumar 2011). Eventual allocated resources could e.g. be used to increase the 

frequency of industry inspections, as it is known that the Indian environmental management 

often degenerates to crisis management
41

 due to resource constraints at the state level (Pargal 

et al., 1997). However, inspections alone are unlikely to be effective in an institutional 

environment of corrupt local inspectors and bureaucratic procedures that hamper actions 

against errant behavior (Ibid.).  

 

8.3.1 Regulatory Alternatives 

As the informal institutional environment evidently affects the efficiency of monitoring and 

enforcement, no potential measure should be considered as isolated from this context. Since 

one of the main underlying driving forces to the pollution and barriers to abatement seem to 

relate to disincentives for pollution control such as costs, perhaps a more adequate starting 

point would be measures which could strengthen the polluters incentives for pollution control, 

something that seemingly is not effectively provided by the current legislation-based 

command and control regime. Such incentives could be created with economic instruments 

e.g. taxes or subsidies, and although Indian water pollution regulation already include some 

provisions for the use of levies, cess, fines, and penalties, etc. for polluters, Murty and Kumar 

(2011) argue that implementation and effectiveness of these need strengthening. Nonetheless, 

even if a more extensive use of economic instruments could contribute to stronger incentives 

for pollution control and potentially achieve more cost-efficient solutions than more 

pronounced command and control regimes, some of the underlying requirements for an 

effective functioning are still the same. The effectiveness of e.g. pollution charges and permits 

still depends on the ability to successfully monitor effluents of the polluters
42

 (Sawhney, 

1997).  
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 Refering to that industry inpections only are undertaken at the time that operating consent is granted, and 

thereafter usually only in response to complaints, accidents or other emergencies. 
42

 E.g. effective tax administration, monitoring of the actual emissions is requiered for the collection of an 

emission charge. While an institutional machinery for issuing permits, tracking trades and monitoring the actual 

emissions is requiered for tradeable permit schemes.  
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8.3.2 A Bottom-up approach 

In addition to various measures e.g. economic instruments, to strengthen formal regulation 

and incentives for compliance, suggestions regarding decentralized and bottom-up regulation, 

to a greater extent centered on local communities and people’s participation have been made 

(Rajaram, 2008, Murty & Kumar 2011). Rajaram (2008) suggests that future strategies for the 

regulating of industrial discharges in India, should be based on an environmental regulation 

that is ecosystem specific and local, and not centralized as today, since the dynamic nature 

impact of effluents can only be appreciated by those affected by it on a daily basis and also 

since the positive role of public participation in environmental management is well 

acknowledged. Empirical experiences of community regulation as well as ecosystem specific 

regulation of industrial pollution (e.g. Plachimada community vs. Coca cola, farmers in 

Tiruppur vs. Textile industry) further support the functionality of such approaches in an 

Indian context (Ibid). In terms of the monitoring challenges, these can be addressed by 

empowering the local council of the affected area to collect samples, which then would be 

sent for analysis e.g. to a district level accredited laboratory or a public funded academic 

research institution. The main advantages with the involvement of local people is that it would 

generate a sense of ownership and that major portion of manpower cost can be saved (as 

people would not hesitate to volunteer since their health and survival depends on it). 

Nevertheless, the initial constraints of monitoring and enforcement by local communities are 

technological competency, infrastructure and ability to face industrial pressure (Rajaram, 

2008). 

 

In spite of certain shortcomings with these alternative approaches to regulation (economic 

instruments, bottom-up etc.), they should not be considered in isolation from each other, as an 

effective industrial water pollution regulation policy normally requires a combination of 

regulatory instruments including economic, informal regulation by local communities, and 

direct public investments for pollution abatement (Murty & Kumar, 2011). Overall, the 

potential that these alternative regulatory approaches offer in comparison to just continuing 

with an obvious ineffective top-down model, appears to be promising.  

 

Logically, any measure aiming to profoundly address the institutional barriers to control and 

prevent pollution require action from Indian actors e.g. policy makers, regulators, local 

communities etc., and thus lie beyond the direct control of international stakeholders. 

Nonetheless, since the problem in fact is global in scope, both in terms of cause (a huge 

international market demand) and effect (e.g. risks of global antibiotic resistance), the role of 

international actors is of crucial importance. Thus, having considered the institutional 

challenges and possibilities for pollution abatement regionally, it is time to widen the scope 

and reflect upon the role of international actors. 
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8.4 Swedish actors responsibility and potential to contribute to pollution 

abatement 

Although the situation in e.g. Patancheru has gained increasing international recognition 

during the past few years, particularily in academic circles, it seemingly remains largely in the 

shadows in terms of international efforts or initiatives to address it. Nonetheless, in the case of 

Sweden it is obvious that pharmaceuticals in the environment (including the situation in 

Andhra Pradesh), is a subject that increasingly engage actors from and cooperation between, 

different sectors of society i.e. government departments, academia, industry parties and other 

organizations. There are today ambitions to tackle these issues and approaches from different 

angles can be observed, including; legislation, voluntary measures within industry, consumer 

pressure, procurement etc.  

Although legislation on EU-level (to modernize GMP in EU to include environmental 

aspects), has been suggested as a measure with perhaps the most potential capacity for a 

substantial impact
43

 (MPA, 2009), it is considered to be a long process, which probably will 

take several years (if realized) (Larsson 2012). The lack of transparency in the pharmaceutical 

commodity chain clearly compose a challenge in itself, as it e.g. perpetuate commodity 

fetishism by obscuring the connections between large pharmaceutical corporations and their 

API suppliers and thereby also weaken the possibilities for demanding accountability through 

the chain. Voluntary standards within industry also have a potential to contribute to 

improving environmental performance at firm level, but these are also rather speculative e.g. 

due to the unreliability of self-regulation, particularly in the highly competitive bulk drug 

industry. Thus, in the absence of quick international legal measures, viable efforts to improve 

transparency in the pharmaceutical supply chain or other reliable options, big actors abilities 

to put pressure on suppliers to meet sustainability standards by the use of policy instruments 

e.g. GPP, has a promising potential. More active GPP could also push or speed up other 

indirect measures e.g. legislation and voluntary measures within industry; it is perhaps 

therefore an interaction between the different measures that is most likely to generate any 

substantial improvement in the long run. As one of the major Swedish procurers of 

pharmaceuticals, as well as an actor with an ambitious sustainability agenda, the Swedish 

County councils play a key role in this regard. 

International pressure on individual firms and manufacturers through policy instruments such 

as GPP, could clearly affect the individual firms to eliminate or minimize their contribution to 

the local pollution, which is an absolute necessity from an ethical purchasing standpoint and 

furthermore required for compatibility with policy targets i.e. the Generation goal. However, 

since the majority of Indian pharmaceutical products is going to the US and bigger European 

countries as well to an enormous domestic market with a consumer base of over a billion 

people, the overall impact of such measure from a relatively small international buyer (e.g. 

county councils) targeting individual firms and units, would be successful in generating any 

wider impact, is questionable. Although, it certainly could contribute to a change in the right 

direction by e.g. generating a domino effect in the sense that other purchasers started to 

specify similar requirements on their suppliers, the overall impact would probably be greater 

if such efforts where coordinated between more actors internationally e.g. the EU (or together 

with other county councils in Scandinavia.).  
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 From the demand-side of the commodity chain 



 49 

Moreover, since water pollution in India is a much bigger problem than just the 

pharmaceutical manufacturing sector, with a wide range of other anthropogenic activities 

from industrial and domestic sectors to agriculture, contributing to that almost 70 percent of 

India’s surface water resources and a growing percentage of its groundwater reserves are 

contaminated by toxic, biological, organic, and inorganic pollutants (Murty & Kumar, 2011), 

cleaner production in (parts of) the pharmaceutical sector, is not necessarily synonymous with 

substantially improved ecological status. And even if a major decrease in pollution from 

industrial pharmaceutical activity where to occur soon, there is a time aspect to consider. 

Massmann et al. (2008) have shown that pharmaceuticals can persist in aquatic environments 

for decades and Vijay (2009) points out that the polluted lands in the affected areas cannot be 

used for fifteen years, and that is under the condition that no additional effluents are added to 

the existing levels of pollutants. 

 

Nonetheless, looking at it from a consumer’s perspective, ensuring that the industrial 

activities of ones suppliers do not harm environment and local societies elsewhere is an 

absolute neccesity if one is serious about any proclaimed sustainability concerns.
44

 
45

 This 

requires a pro-active approach that goes beyond a simple blind trust in suppliers, sub-

suppliers, regions and policy instruments. According to Boström et al. (2012), such an 

approach rather seek to develop a certain level of reflective trust including more or less 
conscious and continuous evaluations of the trusted actor in terms of incentives, motivations, 
capacities and expertise. Whether this is the case remains to be seen as the county councils 

work with their suppliers is only in its initial stages and will be further developed in 2014 

through revisions, third party audits etc.  

Widening the scope beyond eventual pro-active approaches by individual actors, the situation 

as a whole is undeniably dependent on international trade and market forces. Since 

pharmaceutical industries have the capacity to generate foreign exchange earnings, as well as 

to provide technological transfer and skilled jobs etc. into the local innovation system, they 

are often viewed as “ un Rise” industries, and are accordingly also favored by regional and 

national policy (Vijay, 2009). However, according to a study by Vijay (2012), the Indian low 

cost production of pharmaceuticals is only possible because external costs are not accounted 

for, the comparative advantage of the Indian production of pharmaceuticals and bulk drugs is 

not only based on innovation and R&D factors, but also derived from cost cutting and cost 

shifting strategies (with huge related negative impacts on environment and society). Thus, 

rather than institutional or regulatory failure as the underlying cause of the water pollution in 

the Medak district, it is concluded to be a consequence of the nature of capitalist development, 

which has created a structure of international trade that lack mechanisms of account for the 

ecological and social externalities and make pharmaceutical multinational corporations 

responsible (Vijay, 2009). No matter if what we are seeing are the symptoms of pollution 

haven dynamics or just a temporary ”growing-pain” phase of economic development, what in 

effect is taking place is that the west is outsourcing dirty industries and thereby exporting their 

environmental problems to India (even if such problems arguably would not be as severe in 

richer countries due to a greater economic capacity to deal with these and more stable 

institutional conditions).  
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 Although the underlying reasons for considering sustainability aspects may vary and be either the result of 

external pressure by e.g. media, customers or on a voluntary basis. 
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 To do this could certainly be complicated given the lack of transparency in pharmaceutical supply chains and 

since a substantial part of Indian bulk drug industrial activity (e.g. sub-suppliers) in a small-scale and informal 

setting, beyond the control of regulations.  
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As long as the driving force of the importing countries in the west is cheaper pharmaceuticals 

as illustrated by the Swedish interchangeability reform (förmånsreformen), it is beneficial for 

suppliers that can provide pharmaceuticals to the cheapest possible extent, and the 

comparative advantage of the Indian bulk drug industry is low cost production, 

simultaneously as adequate installation and usage of efficient ETPs is associated with huge 

costs, the incentive structure for business as usual is strong. Nonetheless, if the Swedish 

government was serious about its proclaimed sustainability policies e.g. the Generation goal 

and the long term objective of minimal environmental impact in the national pharmaceutical 

strategy, it should take the necessary measures (if needed) to ensure sustainability in the 

supply chains of pharmaceuticals clearly connected to Sweden, perhaps this would require 

more ambitious measures than the ones currently suggested e.g. allocating resources to 

directly assist e.g. small manufacturing units with clean-tech investments and/or to strengthen 

monitoring and enforcement capacities locally. Given the several hundred million SEK the 

interchangeability reform has contributed to state savings each year, this should not be an 

unreasonable suggestion, although it would certainly require greater overview of the supply 

chain, clearly a challenge in itself. 

As have been illustrated in this study, the pharmaceutical pollution in Andhra Pradesh is a 

complex sustainability issue, involving forces and barriers at different geographical levels e.g. 

international market forces, local institutional conditions as well as implications of ecological, 

social and economic nature.  
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