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Sammanfattning 

Världens befolkning ökar stadigt och som en följd av urbaniseringen ökar även mängden 

avfall. För att kunna praktisera principen om hållbar utveckling måste avfallet tas om 

hand på bästa möjliga sätt. Obehandlat avfall leder till föroreningar i luft, mark och 

vatten liksom utsläpp av växthusgaser. Det har också en negativ påverkan på 

människors hälsa. Avfallshanteringen i världen skiljer sig åt, vilket beror på länders 

olika förutsättningar när det gäller ekonomiskt välstånd och politiska värderingar. För 

att få bukt med avfall måste problemet angripas vid dess källa och seden följas av ett 

välutvecklat hanteringssystem. Lärosäten bidrar till stora avfallsmängder och det är 

därför av stort intresse att analysera och förbättra deras avfallshantering. Denna studie 

har valt att fokusera på de två lärosätena Högskolan i Halmstad, Sverige och UNIVATES, 

Brasilien och genom litteraturundersökningar, intervjuer, plockanalyser och 

enkätundersökningar så har deras avfalllshantering analyserats. Studien har även 

studerat deras respektive kommuner, Halmstad och Lajeado, med fokus på deras 

lagstiftning, hanteringssystem och metoder för slutbehandling.  

Resultaten från studien visar på att arbetet kring avfall på lärosätena inte fungerar fullt 

ut. Källsorteringsmöblerna på Högskolan i Halmstad används dåligt vilket leder till att 

stora mängder återvinningsbart material går förlorat. På UNIVATES används  

källsorteringsbehållarna mer fekvent men även här så går stora delar återvinningsbart 

material till deponi. På båda lärosätena slängs avfall felaktigt vilket till stor del beror på 

att det finns brist på information för både personal och studenter. Dock finns stor 

potential för båda lärosätena att förbättra sitt miljöarbete. Detta kan åstadkommas 

genom att öka mängden information kring avfallshantering, förändra 

insamlingssystemen och genomföra kampanjer så som ”lug-a-mug”, vars mål är att 

minska förbrukningen av engångsmuggar. 

 

 

 

 



Abstract 

Institutions are big contributors to large amounts of waste and it is therefore of great 

interest to analyze and improve their waste management. This study has chosen to focus 

on the two institutions Halmstad University, Sweden and UNIVATES, Brazil and by 

conducting literature surveys, interviews, waste audits and questionnaire surveys their 

waste managements have been analyzed. The study has also focused on the respective 

municipalities in which the universities are situated. Results show that the waste 

handling at the two universities isn’t fully working. The waste sorting furniture at 

Halmstad University is poorly used which leads to large amounts of recyclable material 

being incinerated. At UNIVATES the waste sorting bins are used more frequently, but 

still large amounts of recyclable material goes to landfill. At both institutions there are 

waste being incorrectly disposed foremost due to lack of information among staff and 

students. Still there is great potential for both universities to improve their 

environmental work. This can be accomplished by increasing information given to the 

students and staff, making changes to the collection system and running campaigns such 

as “lug-a-mug”, which aims to reduce the consumption of disposable cups.  

Key words: waste, sustainable development. environmental improvement, student 

awareness, waste audit. 
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Glossary 
 

FIA instrument - Flow Injection Analysis, an instrument which analyzes chemicals by 

injecting samples into a flowing carrier stream where it is mixed by diffusion with a 

reagent and then go through a detector. 

Dr Lange - An instrument that performs photometric tests and analyses. At Halmstad 

University, two different cuvette tests are operated; one for ammonium and one for TOC 

(total organic carbon). 

Autoclaving - When chemical or physical reactions are done in a closed vessel. 

Optical sorting - A way to sort household waste. The recyclable materials are put in 

different coloured bags which are thrown in the same waste bin. The bags are then 

sorted out at a sorting facility.  

Waste audit - Analyzing the waste stream produced at an institution by either a visual 

assessment or use a sort and weigh assessment. 

Biological treatment - Breaking down the waste with the help of microorganisms. It 

can be performed in either the presence or absence of oxygen. 

Combustion - The burning of, for example, waste. 

Waste sorting furniture - Furniture containing different recyclable material containers 

used for recycling your waste. 

Environmental management system - A system that gives companies the opportunity 

to control their environmental work. 

Environmental review - A method for identifying an institution’s environmental 

impacts. 

Energy recycling – Extract the energy contained in the waste when it is burned. The 

energy can be used as electricity or district heating. 

Material recycling - The reuse of materials for the possibility to make new products. 
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1 Introduction 

Sweden's waste history reaches far back in time and in the 1990s the work with waste 

management got well under way (Naturvårdsverket, 2012). During the mentioned 

century numerous laws and legislations were introduced on national level. Legislations 

on an international level were also introduced by the implementation of EU's directives, 

as Sweden joined membership in 1995 (NREL, 1995; Naturvårdsverket, 2012). At 

present the country’s focus lies in increasing the amount of material recycled while 

simultaneously reducing the volume sent to landfill. With the help of taxes and landfill 

bans they have come a long way in the issue and strive towards the goal regarding 

reduced use of resources (Naturvårdsverket, 2012; Milios, 2013). Brazil, unlike Sweden, 

is a very big country with many inhabitants and is also in a development stage with an 

economy that is pointing rapidly upwards (Landguiden, 2014). With different priorities 

and only few laws regarding waste management the country is far behind Sweden and 

its modern technologies. Brazil's first, and currently only, national law on waste 

management came in 2010 (Silvério da Costa, 2012). The country's recycling rate varies 

widely between its municipalities and the use of landfills is favored due to its economic 

benefits (CEMPRE, 2013; Barceló et al. 2011). Although both countries are at different 

stages in their development, they have nevertheless contributed in the reduction of the 

negative impact that waste has on human health and on the environment 

(Naturvårdsverket, 2005; Lou & Nair, 2008). 

The similarities and differences between these countries and what it means regarding 

waste management means that there are good possibilities for exchange of ideas and 

solutions. The different approaches can benefit both countries, why this is of great 

interest to study. This report will therefore consider these two countries, with main 

focus of the two educational institutions Halmstad University, Sweden and UNIVATES, 

Brazil. 

Studies that have chosen to focus on waste management at universities and the work 

with optimizing it have witness great enhancements. For example have cost savings and 

reduction of environmental impacts been seen (Armijo de Vega et al. 2002; Axelsson et 

al. 2010). Other factors, like the wish to improve employee health, build an 

environmental image, structure the institutional organization and raise staff and student 

awareness regarding environmental issues, have motivated universities’ to work with 

waste management improvements (Clark & Kouri, 2009; Disterheft, 2012). There are a 

number of institutions where reforms in waste management have been made, for 

example at the University of Paderborn in Germany. This institution saw the need for a 

better waste management, implemented actions into its organization and experienced 

the benefits of it. They experienced benefits such as cost reductions, a better 

relationship with authorities and more motivated employees (Noeke, 2000). Another 

university, which has done remarkable changes within its organization, is the University 

of Gävle. In 2004 the university received an ISO 14001-certification, something that 
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indicates good environmental work (Brorson & Sammalisto, 2006). The effects of the 

work have been of great success shown by enhanced environmental performance and a 

broader awareness of issues caused by the activities at the university (Bandoophanit & 

Ye, 2010). Due to this information this report will have the University of Gävle as a role 

model when constructing the action plans in which this report will result in.  

1.1 Background 

1.1.1 Swedish laws 

Sweden is a member of the EU since 1995, and must therefore abide EU laws and 

regulations which are woven into the Swedish's laws. 1999 the Environmental Code 

(1998:880) and related regulations came in force. With that, the Environmental Code 

replaced the former Environmental Protection Act and 14 other laws. The 

Environmental Code gathered the environmental legislations in one place with 

sustainable development as the main thread. This means that today's actions must not 

affect future generation negative (RVF, 2005). With the rules of consideration, which 

cover the second chapter of the code, the EU waste hierarchy is also woven in. The waste 

hierarchy describes the order in which the waste should be utilized. Most preferably is 

waste prevention, followed by reuse, material recycling, energy recycling and landfill. 

Landfill, which is the last option, shall as far as possible be avoided (EPA, 2005). The 

rules of consideration also describe the need to conserve raw materials and promote 

opportunities for reuse and recycling to achieve a cycle.  

Chapter 15 of the law considers waste and producer responsibility. It defines what is 

meant by waste and the management of the same. Producer responsibility with its 

meaning is regulated by the government or any other authority selected by the 

government. In the eighth paragraph in the fifteenth chapter the sanitation obligation of 

the municipal is brought up. This section describes the municipality's task to transport, 

recycle and/or disposal of municipal waste. Furthermore, the chapter explains that all 

municipalities in Sweden must have a cleaning ordinance that shall contain regulations 

on municipal waste management and a waste management plan. In the waste 

management plan, the municipal waste is described as well as an action plan on how to 

decrease waste volumes and its hazardous contents. The cleaning ordinance is 

established by the municipal council with the support of the government. When the 

ordinance is ready to be adopted there will first be a consultation held with the 

authorities and property owners who may have an interest in the matter (Sveriges 

Riksdag 2014c). The Waste Ordinance (2011:927) is an appendix to the Environmental 

Code. Herein the waste and waste management is described in more detail.  

When the municipality establishes its waste management plan it shall be submitted to 

the county government, as well as all updates and changes. There are no direct 

requirements on the times at which the waste management plan shall be updated but it 

is made when necessary. Every four years, however, it should be looked over. Halmstad 
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municipality’s current waste plan covers the years 2013-2016 (Sveriges Riksdag, 

2014a). 

The Working Environmental Act (1977:1160) aims to prevent occupational accidents 

and illnesses that take place at work and ensure that the working environment is good 

for the employees. The law also indicates that working conditions should be adapted to 

people’s different physical and mental conditions and thereby reduce the risk of 

accidents (Sveriges Riksdag, 2013). 

These three laws, the Environmental Code (1998:880), the Waste Ordinance (2011:927) 

and the Working Environmental Act (1977:1160), are those that govern Halmstad 

municipality and Halmstad University's waste management. 

1.1.2 The municipality of Halmstad  

The municipality of Halmstad is situated along Sweden's west coast and is the 19th 

largest municipal in the country. It consists of 20 conurbations of which Halmstad is the 

largest. The municipal is the home to about 94 000 inhabitants distributed amongst 43 

700 households (Halmstads kommun, 2013).  

In Sweden, the municipalities are responsible for the collecting and disposal of 

household waste. This must take place in a legally and environmentally correct way. In 

Halmstad municipality this task has been subcontracted to HEM, Halmstad Miljö och 

Energi AB, and it's also them that provide the households with waste containers. The 

waste system works in two ways; either the waste is retrieved at the property or the 

inhabitants leave their waste at recycling stations and recycling centers. Both systems 

apply recycling which is regulated in municipal waste regulations. National laws have 

designated a producer responsibility. This makes paper packaging, plastic packaging, 

metal packaging, glass containers, newspapers, electrical and electronic waste, cars, 

tires, batteries, pharmaceuticals and radioactive products the producers' responsibility 

to collect when they are discarded. This can, as mentioned earlier, take place at the 

property or at recycling stations and recycling sites (Halmstads kommun, 2013). Right 

now there is a national proposition which proposes that municipalities should take 

more responsibility over packaging collection, but nothing is yet decided (K. Larsson, 

Personal communication, 2014-02-03). The waste that is not recycled gets incinerated 

and turned into district heating and electricity to the households (Halmstads kommun, 

2013). 

All municipalities in Sweden are obliged to have a waste management plan. This is 

regulated in the Environmental Code and the Waste Regulation which clearly describes 

how it should be structured and what it should contain. Halmstad municipality's waste 

management plan is very new and was adopted in May 2013, extending to 2016. Goals 

that have been set are being continuously worked with. Several goals are in process, for 

others the work has not quite yet started and some are a bit more of a challenge. One of 

the goals is to introduce sorting of food waste. Municipalities are not obligated to 

separate food waste from households, but there are national targets saying that they 
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should. Halmstad have for many years used waste for district heating and has had an 

incinerator for a long time. Due to this the incentive to sort out the food waste isn't as 

strong as in municipalities that don’t have any treatment facilities of their own. There is, 

however, a will at both HEM and the municipality of Halmstad to get better at sorting 

waste. At a national level and in the EU’s waste hierarchy it is described how to prevent 

waste, and in that the energy recycling ends up far down on the stairs. Municipalities 

must work to prevent waste, something that is difficult at a municipal level when 

national and individual responsibility is required. The next step in Halmstad is to initiate 

sorting out food waste, something that can be done in different ways. HEM wants to 

introduce optical sorting, which allows future expanding to also apply packages of 

various materials depending on how the legislation develops. A place for the 

construction of a sorting facility is already selected and the long process of 

environmental permits should hopefully soon come to an end. The hope is that 

construction will take off at the end of 2014 or in spring 2015. The digestion residue that 

arises after treatment of food waste is thought to be used as fertilizer (K. Larsson, 

Personal communication, 2014-02-03). 

Another ambition that the waste management plan describes is to increase the sorting 

grade in the municipality. This is something that has been a continuous task in former 

waste plans and it is currently around 60%. The goal is to increase the share to 67% by 

2016, which is possible if the sorting of food waste starts soon (K. Larsson, Personal 

communication, 2014-02-03). 

Below follows figure 1 that describes the amounts of waste produced in Halmstad 

municipality in the year 2011. It is followed by figure 2 that shows the percentage of 

sorted waste produced in the same year. 

 
FIGURE 1.  The amount of waste produced in the municipality of Halmstad 2011 

(Halmstads kommun, 2013).  
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FIGURE 2. Amount of sorted waste in percentage produced 2011 in the municipality of 

Halmstad (Halmstads Kommun, 2013). 

1.1.3 Halmstad University 

Halmstad University was established as an independent institution in 1983, but the 

forming of the university started as early as 1970. Today Halmstad University has about 

9 300 students dispersed amongst some 80 educational programs and 250 courses. The 

institution holds approximately 580 employees with professional titles such as teachers, 

administrative and cleaning staff.  

Halmstad University currently has no waste management plan of its own, but instead 

falls under the municipality's plan. The university has developed a strategy for how to 

handle their waste. For instance should every staff room and office on campus have a 

container for office paper. Staff then empties these into larger containers in e.g. copier 

rooms. When the big containers are full, the janitor retrieves them either when he sees it 

or after a member of staff emails help desk. Help desk is a self-service system to which 

issues and assignments on various departments of the institution, including the staffs’ 

office, can be notified. Bins for office papers should also be in every study room and 

lecture hall (K. Rolleberg, Personal communication, 2014-01-24). 

Throughout the university there are recycling furniture, both available for students and 

staff, where packs of hard plastic packaging, paper packaging, clear glass bottles, colored 

glass bottles, metal packaging and batteries can be sorted out. Connected to these 

recycling furniture is a bin for waste going to incineration. Each day the waste bins are 

emptied by the cleaning staff, while the waste sorting furniture are only emptied when 

necessary. For materials such as fluorescent lights and non-sorted materials such as for 

example broken drinking glass, porcelain, wrongly bent forks etc there are no available 

bins. It is the janitor’s responsibility to collect this kind of waste (K. Rolleberg, Personal 

communication, 2014-01-24). 
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As of today the soft plastic isn’t recovered from the regular waste, something that is 

possible but for which a system has not yet been installed. HEM is the company that is 

responsible for retrieving the university waste. They burn soft plastic to produce district 

heating and thus consider it desirable to have soft plastic in the waste going to 

incineration. Halmstad University is however, due to it being a governmental agency, 

obligated to sort out soft plastic from regular waste. The system will therefore be 

installed in the future (K. Rolleberg, Personal communication, 2014-01-24). 

Outside the university campus there is an enclosed area in which waste containers 

stand. It is here that the staff put all the waste they gather at the institution. HEM collects 

the containers regularly, all except for the plastic container for which the school must 

call them to have it collected. When it comes to electronic waste, which includes 

computers and computer accessories, the university’s IT department is responsible for 

its disposal. Right now they have a partnership with Inrego, a company that receives old 

computers for reuse or recycle. The category of “other electronic waste” includes such 

things as electricity and electronic waste and is not taken care of by the IT department. 

As of right now the institution hasn’t a way of getting rid of this waste (K. Rolleberg, 

Personal communication, 2014-01-24). 

The hazardous waste is disposed separately from normal waste and Per-Magnus Ehde, a 

Research Engineer in Chemistry, is the one responsible for that part. The waste is 

collected in different ways in the laboratory. The hazardous chemicals are collected into 

bottles, broken glass is placed in yellow boxes and waste from instruments like the FIA 

instrument is collected in vessels. Waste from another analyzing instrument, Dr. Lange, 

is collected and sent back to the supplier, while waste from the microbiology gets 

autoclaved and discarded. The waste is categorized into various metals and other 

hazardous compounds, and it is the company Ragnsells that picks up the waste. This 

collection is done when needed (P-M. Ehde, Personal communication, 2014-01-24). 

In figure 3 the amounts of waste produced at Halmstad University in 2013, sorted into 

categories, can be seen. Noticeable is that hazardous waste is not included in the figure. 

The figure is then followed by table 1 (below) that describes the amounts of waste and 

their final destination more thoroughly. The amounts of laboratory waste were 

calculated, since there were no exact numbers for the amounts produced in a year. The 

information received regarding the laboratory waste constituted amounts of 

approximately 3 years.  The numbers were therefore divided by 3 and estimated 

accordingly. 
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FIGURE 3. Amount of waste produced at Halmstad University 2013 (hazardous waste not 

included) (HEM, 2014). 

TABLE 1. A description of Halmstad University's waste management and total waste 

production in 2013 (HEM, 2014; P-M. Ehde, Personal communication 2014-01-

24). 

Type of waste Final destination Amounts in 2013 

Different kinds of office paper Recycling 9 230 tons 

Glass, sorted Recycling 5 666 tons 

Cardboard, sorted Recycling 0.685 tons 

Hard plastics, sorted Recycling No information 
Small batteries Destruction 0,160 tons 

Combustible waste Incineration for energy recovery 36 760 tons 

Unsorted waste Landfill 3 860 tons 

Laboratory waste Recycling and destruction 29.14La 

aEstimated amounts 

1.1.4 Brazilian laws 

The Brazilian Federal Law 12,305 and the Rio Grande do Sul State Law 9.921 are two 

laws that deal with waste legislation. The Federal Law institutes the National Policy on 

Solid Waste and is Brazil’s first legislation regarding waste management. It was first 

introduced in 2010 and contains principles for prevention, sustainable development, 

shared responsibility and cooperation in the society. It states, for example, that the 

management must protect public health and environmental quality and reduce the 

production and impact of hazardous waste. It must also promote recycling and reuse 

and continuously improve technologies for the possibility to reduce environmental 

impact. The law additionally says that each state should have their own plan for solid 

waste with goals especially created for the state. In the plan constructed targets for such 
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as reduction, reuse and recycle of waste must be included, as well as programs and 

actions for accomplishing these targets (Presidência da República, 2010).  

Rio Grande do Sul, the state in which Lajeado is situated, has a State Law that was most 

recently updated in 2013. It brings up the importance of solid waste segregation at the 

source and the responsibility that lies within the society. The goal is to implement the 

principle of waste separation in all municipalities, with the help of different educational 

programs and projects. Goals for waste reduction and improvements in the control of 

possible environmental effects are also mentioned (Ministério Público, 1993).  

There are a number of regulations stated in the law that must be followed. For example; 

emissions of liquid waste into sanitary sewage systems is fully prohibited along with 

releases of solid waste. The responsibility for collection, transportation, treatment and 

disposal of solid waste always lies at the generating source and a producer 

responsibility applies for containers, packaging, and wrappers e.g. There are also 

regulations on final destination in soil regarding measurements needed to be taken. 

Finally, the law specifically highlights the importance of protecting the surface and 

groundwater (Ministério Público, 1993).   

These two laws are the ones that regulate waste management at both the municipality of 

Lajeado and UNIVATES. 

1.1.5 The municipality of Lajeado 

Lajeado lies in the state Rio Grande do Sul in the southernmost of Brazil. It has an area of 

90,087km2 and had in 2010 approximately 71 445 inhabitants (IBGE, 2014). In Lajeado 

the waste collection is managed by the municipality, but performed by a subcontracted 

company. The total amount of waste produced in a year is approximately 19,000 tons 

and about 93% of this goes to landfill. The reason for this big number is due to the failed 

waste separation taking place at the households. Many materials are misplaced and 

faulty disposed as organic waste and for that reason ends up in landfill. Organic waste 

accounts for the largest portion of the total waste stream, about 80%. 7% of all waste 

goes to recycling with the biggest waste category thought to be plastic (G. Reisdorfer, 

Personal Communication, 2014-04-24). 

The only plan that currently is implemented in the municipal’s waste management 

regards the selective collection. This plan has not been proven effective due to several 

reasons. It mainly has to do with incorrect waste separation at the households because 

of the lack of information, guidance to and the commitment of the population. It also has 

to do with the discouragement of separation that is the result of the waste collection 

procedure. The fact that the garbage trucks collect all the organic waste simultaneously 

as they collect the recyclable waste discourages people to carry on with waste 

separation. In the end it all comes down to the municipality’s lack of resources and 

public services. This is Lajeado’s biggest concern regarding waste management right 

now (G. Reisdorfer, Personal Communication, 2014-04-24). 
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1.1.6 UNIVATES 

UNIVATES is situated in Lajeado and was officially established as a university in 1999. It 

has an area of 581 894.90 m2 and employs a total of 745 people (UNIVATES, no date, a). 

The university offers classes 6 days a week to about 11,000 students each term. It 

consists of 109 laboratories, a culture center, a hydro-meteorological information 

center, a Natural Science museum, a gym and a radio station, for example. One topic of 

interest has for many years been the environmental quality, why in 2002 the Internal 

Waste Separation Program (PISR/UNIVATES) was created (UNIVATES, no date, b). The 

main reason for this program was, and still is, to raise the awareness about the issue of 

waste, reduce the waste production and promote recycling and reuse (UNIVATES, no 

date, c). In 2012 UNIVATES’ most recent waste management plan came out, created by 

PISR. Its main concern constitutes the hazardous waste produced at the many 

laboratories, but it also covers the procedure regarding chemical and common waste. 

The goal is to create waste routines to ensure the safety of people who are on the 

campus area and to preserve natural resources (Gonçalves & Nezello Filho, 2014).  

According to the waste management plan the strategy for reducing the use of resources 

at UNIVATES is to separate the waste depending on its final destination. This means that 

the waste gets separated and packaged accordingly at the source, something that 

promotes recycling and reuse. Focus also lies in understanding the problems, why PISR 

often appears on events such as academic weeks and internal training to inform about 

the program. Environmental education programs or printed information is not 

prioritized, but instead information about the waste management can be found on the 

institutions web site. This constitutes as a way of sharing the information regarding 

actions, safety and proper disposal of waste (Gonçalves & Nezello Filho, 2014).  

The way of handling waste starts with the packaging. Depending on chemical and 

physical characteristics, waste is placed in either plastic bags or other appropriate 

containers. The waste is then collected by maintenance staff and transported to either a 

temporary storage facility or a temporary shelter. The reason for these temporary 

storage locations is to lessen the amounts of waste from where they are produced. This 

is done both due to lack of space and for the safety of the people and the environment. 

The storage locations are marked with signs informing about the type of waste stored 

and about the restricted access. Infectious waste, which includes for example needles, 

vials and medicines, are placed in special bins with white bags. The white bags are 

transported and stored in special waste cell, intended for waste from health services. 

Chemical waste, which by recommendation should be packed within the laboratory, is 

transported with several applied safety measurements. The transportation only takes 

place when the activity on campus is low and the amounts transported never exceeds 

200 liters of liquid waste and 50 kilos of solid waste. An especially built hand truck is 

used for the loading and unloading of waste, this to avoid accidents. When the chemical 

waste reaches the storage facilities it needs to be evaluated by PISR and thereafter 

grouped in aqueous acid residues, aqueous neutral/alkaline residues, halogenated 

organic solvents, non-halogenated organic solvents or solid residues. This needs to be 
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done before the waste can be put in temporary storage. All waste received by PISR gets 

an internal numbering before placed in plastic tanks in storage. All information of the 

type of waste, date of input, where it was generated, input volume, number of plastic 

tanks and final destination is kept in a waste handling document. This enables the PISR 

to keep track of all the amounts produced at the institution (Gonçalves & Nezello Filho, 

2014).  

Most of the waste produced at UNIVATES doesn’t need any pre-treatment before it is 

transported from the campus area. If pre-treatment is needed, for example pressing of 

packaging for shipment to landfill or washing glassware before sent to recycling, this is 

described in PISR’s Manual of Procedure. When the waste is due to leave UNIVATES the 

transportation takes place in specific vehicles handled by licensed companies 

specialized in the different kinds of waste. The final destinations are recycling, 

reprocessing, composting, industrial waste water treatment and landfill (Gonçalves & 

Nezello Filho, 2014). 

The handling of common waste produced at the institution is being covered in the 

methodology part of this report. We therefore choose not to repeat the procedure for 

common waste, but instead refer to the chapter regarding waste audit method. Worth 

noticing is that some of the residues of tea and coffee are sent to the composting yard on 

the campus area for experimental work (Gonçalves & Nezello Filho, 2014). 

In table 2 the amounts of waste produced at UNIVATES, as well as their final destination, 

are described. There were no exact numbers for the amounts of laboratory waste, why 

they are estimated in the table. Also, the amounts of solid waste are calculated from the 

waste audit conducted and are therefore as well only an estimation. 

TABLE 2. A description of UNIVATES' waste management and total waste production in 

2013 (Gonçalves & Nezello Filho, 2014). 

Type of waste Final destination Amounts in 2013 

Batteries Recycling No information available 

Lamps Recycling 4785 units of fluorescent lamps 

and 110 thermometers 

Electronics Recycling 10 boxes + 913 units of various 

equipment 

Laboratory 

waste 

Recycling, reprocessing, compost and 

waste water treatment 

43 985L + 4.41 tonsa 

Health waste Autoclaving and land filling, class 2 67 800L  

Solid waste Recycling and landfill 147.07 tonsa 

a Estimated amounts  
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TABLE 3. Total amount of common waste produced during the days of the waste audit at 

UNIVATES.  

Day Total amount of waste in kg 

1 181.80 

2 630.05  

3 641.10 

4 723.60 

5 649.40 

6 607.55 

 

In table 3 the amounts of common waste produced during the audit’s six days are 

compiled (the waste audit is explained in the method). As seen in the table the results 

from day 1 clearly stands out from the rest. The simple explanation for this was that it 

was just a surprisingly low amount of waste that day. This was therefore only a random 

result. The following 5 days showcased a more even waste flow, which only confirms the 

randomness of the first result. By looking at the whole table the mean number of waste 

produced in a day was calculated and showed to be 572.25kg. The yearly waste 

production was also calculated based on the numbers of days that there are activities 

taking place at UNIVATES. This was done by estimations that there are activities at the 

university approximately 10 months of the calendar year. By drawing conclusion that 

every month has 30 days, this resulted in 300 days. At Sundays UNIVATES is closed, and 

therefore no waste is produced. Out of these 300 days, 43 days was calculated to be a 

Sunday, and therefore left it to be 257 waste producing days. 

By multiplying the mean number of waste produced in a day, which was 572.25kg, with 

257 the amount of waste produced each year at UNIVATES was calculated and ended up 

being 147.07 tons. 

TABLE 4. Total amount of waste produced at UNIVATES in a year, divided into waste 

categories. 

Type of waste Amount in tons 

Sanitary waste 49.97 

Food waste 23.69 

Plastic to landfill 19.43 

Paper to landfill 13.62 

Cardboard 10.19 

Hard plastic 5.96 

Glass 2.73 

Metal 2.32 
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With the results from the preformed waste audit the amounts in table 4 were calculated. 

During the audit a number of bags were both sorted and weighed and constituted a 

representative part of the total quantity of waste produced that day (See method 

chapter for further explanation). This allowed estimations of how much of each category 

represented above that was produced in one day. By adding up the total amount of, for 

example metal, that was found in the sorted blue bags one of the days and then dividing 

this number with the number of sorted blue bags that day, a calculation could be made. 

This calculation described the mean amount of metal that was present in one blue bag 

that day. By multiplying this number with the total amount of blue bags received, an 

estimation could be made of how much metal that was produced that day. The same 

type of calculation was made with the black bags. A similar approach as the one used for 

calculating total amount of waste produced in a year was then applied to calculate the 

yearly production of each category.  

The biggest categories are shown to be sanitary waste and food waste. An explanation 

for the high amount of sanitary waste could be that it consists of toilet paper. At 

UNIVATES the toilet paper is not flushed down the toilet, but instead tossed in a waste 

bin close by. The high amount of food waste can then be explained by the fact that much 

of this waste was wet, and therefore heavy. The amounts of glass and metal retrieved 

from the waste bags were by far smaller in comparison. This is because the university 

doesn’t produce a lot of glass waste and that metal largely consists of aluminum cans, 

which is very light.  

Figure 4 (below) display the numbers from table 4 in percentage for an even better 

overview. 

 
FIGURE 4.  Produced amount of waste at UNIVATES in a year, divided into percentage( 

hazardous waste not included).  

1.2 Aim 

The purpose of this study is to examine the waste management at the university 

UNIVATES, Brazil and at Halmstad University, Sweden, considering amounts, types of 
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waste and final disposal. This will give the opportunity to compare both universities 

with each other to see what Halmstad University can learn from the waste management 

at UNIVATES and vice versa, in order to create an exchange. The exchange can then be 

used as a template for the universities to optimize their environmental work. The two 

universities working methods will then be compared to University of Gävle, which have 

a recognized good environmental work.  

The purpose is also to compare the municipalities Lajeado, where UNIVATES is situated, 

with Halmstad regarding laws applied to municipal level, final disposal etc. 

1.3 Goal 

The goal is to identify the differences and similarities between UNIVATES and Halmstad 

University and in a comparison to the University of Gävle create independent action 

plans. These actions plans will include short-term goals that can be achieved within a 

few years.  The plans will include suggestions of actions to be made in the waste 

management based on the conditions that exist at each university. The study can at the 

same time showcase the possibilities for other institutions to, with similar 

investigations, improve their environmental work. This would be regardless of them 

being in a developed or developing country.   

1.4 Delimitations 

The study will only consider the waste that comes from the universities. It will neither 

include the work of other municipalities nor will it go deeper into the functions of 

landfills and such things. The study does not aim to come up with new waste 

management plans with long term goals concerning the institutions as a whole. The idea 

of the study is therefore not to change the schools managements. It will instead be a 

comparison study with the aim to help in the work towards a more efficient waste 

management at a local level in each country. 

2 Methods 

2.1 Literature survey 

A literature survey was conducted to provide data for the report, receive support from 

previously conducted studies and to get material to compare with and base the action 

plans on. The databases used were Google Scholar, Science Direct and Web of Science 

Core Collection. The keywords mainly used for the literature survey were: "waste 

management", "waste collection", “greener universities”, "waste review", "waste 

treatment + school", "waste collection", waste audit" and "solid waste management". 

Materials have also been received from homepages such as the National Encyclopedia, 

the Swedish Environmental Protection Agency, the Swedish Parliament and Avfall 

Sverige. 
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2.2 Questionnaire survey 

A survey was chosen as method to explore attitudes towards recycling. A questionnaire 

survey is a way of gathering many answers in a short amount of time. The answers to 

questions are clear using multiple choice questions and results can be compiled and 

validated statistically. External factors, such as leading questions, body language, facial 

expressions and misinterpretations can at the same time be avoided (Ejlertsson, 2005). 

The report is a comparative study between Halmstad University and UNIVATES, why 

students from the two universities were selected as the target group. Another reason for 

the selection of students as target group was the fact that it is them and their attitudes 

and opinions which the future rely on. It is the students that in the future, through their 

entrance into the labor market, will be in the position where they can influence how the 

waste management will take its development (Ehrampoush & Baghiani Moghadam, 

2005). 

The questionnaire was first designed and conducted in Sweden. The execution of the 

survey was prepared by contacting teachers responsible for the three educational 

groups selected; economy, environment and teacher students, in various academic 

years. The three selected educational groups were chosen as a link to the concept of 

sustainable development in which the three terms; social, environment and economy, 

constitutes as the three fundamental pillars. In 2002 the World Summit on Sustainable 

Development were held in Johannesburg. During the meeting a declaration was founded 

for how the implementation of sustainable development would take place in the 

countries. Part of the declaration describes that waste should be reduced and prevented, 

which is achieved using source separation (Persson & Somme City, 2002). By visiting the 

selected classes the questionnaire survey was handed out to the students. Before this we 

introduced ourselves and explained that the survey was voluntary and anonymous. The 

purpose of the survey and what it would be used for was explained in the cover letter at 

the beginning of the questionnaire survey (see Appendix 1). Before the departure to 

Brazil the questionnaire survey was first translated into English, which is used in this 

report (see Appendix 1), and then into Portuguese, the native tongue of Brazil. The text 

was translated with Google translate and with the help from the supervisor in Brazil. He 

controlled the spelling and that the meanings of the questions were the same. Once in 

Brazil our supervisor helped by contacting teachers for different classes so that the 

survey could be completed. The education groups in Brazil were similar to those in 

Sweden, or equivalent, and our supervisor explained to the students the anonymity and 

voluntariness to participate in the questionnaire survey.  

Some of the questions were excluded in the Brazilian survey to suit the waste 

management system at UNIVATES as it looks a bit different compared to Halmstad 

University (marked in red, see Appendix 1). The system at UNIVATES is based on two 

different bins, one for the dry recyclable waste and one for the wet landfill waste. This 

means that the waste sorting isn’t as much of an option as it is in Sweden, where the 

sorting is diverted between a bin and a separate waste sorting furniture. The question 

regarding the simplicity of using the waste bins was therefore removed. The questions 
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regarding waste sorting categories were also removed since the strategy of several 

different categories isn’t accurate. This is the same reason why the suggestion of more 

categories was removed.  

The conducted questionnaire survey, which is a quantitative study, was chosen so the 

results of the responses could be calculated statistically and be comparable (Ejlertsson, 

2005). The results were compiled regularly, after which they came in, in the statistical 

program SPSS. Out of the eight questions that the questionnaire survey consists of, only 

the last question is of a qualitative kind. This was chosen to get the students own 

suggestions and opinions regarding the sorting at the universities.  

The first four questions provide a description of the students. Question 1 was about the 

respondent’s gender, question 2 which age group the respondent is in, question 3 which 

educational category the student belong to and question 4 how far into the education he 

or she has come. The questions were chosen in order to get an overview if the gender or 

age is relevant to the fact of how much a person recycles. This information was also 

interesting when evaluating if educational belonging or educational year, thus 

knowledge connection, made a difference in the attitude towards recycling. The 

questions and their responses have been successfully used in many previous surveys 

and questionnaires (Hansson, 2009; Eriksson, 2008).  

Question 5 was chosen to see if the knowledge and performance of waste separation at 

home makes a person recycle in other places where opportunity is provided. 

The next question was composed of a number of statements that the student answered 

by marking the box that they thought best described themselves, called a Likert scale 

(Amirad et al. 2013). In the questionnaire survey the different response options were 

put in a scale from 1 – 5 where 1 stands for “I fully agree”, 2 “I agree to a large extent” 3 

“I agree to a small extent”, 4 “I don’t agree” and 5 represents “I don’t know”. A high value 

therefore indicates a more positive attitude.  The statements address how students use 

the school's recycling furniture (Sweden) and waste sorting bins (Brazil) and what they 

think of the system that the universities uses. Two of the allegations address the 

simplicity of using the recycling furniture/waste sorting bins in the universities as well 

as if information about how they operate is adequate. 

Question number 7 contains four statements about proposals that could make students 

recycle more and/or start waste sorting at the universities. This question uses the same 

Likert scale as in question 6. The statements were influenced from previous studies on 

the subject. These studies have shown that the location and availability of the sorting 

furniture and information about what is to be thrown away where are important factors 

in making waste sorting easier. This is therefore factors that make more people perform 

the operation (Finnveden Bulten et al. 2007; Petersen Mattson & Berg, 2004). 

The last question is, as mentioned earlier, a qualitative question where students were 

free to enter their own comments linked to the survey. The answers to these questions 
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were compiled (see Appendix 3) in two categories in which similar responses were 

inserted. The answers were also translated to English for this report. Into the two 

categories; improvement proposals and other, all the answers were compiled and used to 

highlight some especially interesting results.  

The questionnaire was used both to analyze the two universities and countries 

individually but comparisons was also made jointly based on issues such as gender and 

age. For the analysis the Mann Whitney U test and Spearman's rank correlation were 

used since the questionnaires produce non-parametric data. The Mann Whitney U test 

explains the differences between two different variables and calculates a z-score and a 

p-value. If p is equal to or less than 0.05 it means that the difference is statistically 

significant. If the z-score is somewhere outside the +1.96 and -1.96 range it shows that 

the result isn't statistically random. If the p-value at the same time is ≤0.05 it means that 

it's statistically significant that a difference exists in the test (Esri, 2014).  To calculate 

connections we used Spearman's with the correlation coefficient r. The closer r is to 1 

the stronger the correlations between the selected parameters are. Calculations were 

also made, with the help of SPSS, to get a clear overview over the distribution of for 

example gender and age. The calculations resulted in both numbers and percentage 

divided in the three groups: Sweden, Brazil and total. Both the Mann Whitney U and 

Spearman's rank correlation have successfully been used in previously performed 

statistical analysis (Adams et al. 1989; Abe et al. 2000). 

2.3 Waste audit 

Waste audits were conducted on six different occasions at both Halmstad University and 

UNIVATES. This was done in order to gain deeper knowledge about each university’s 

waste sorting system. A waste audit is a method which is used to examine the 

composition and the amounts of waste produced at an institution. This is done by 

counting waste items or weighing the waste. With the help from the results an 

evaluation can be made to determine the efficiency of the waste sorting system in 

question and from that formulate actions that can be made to improve it. It can at the 

same time constitute as a base for making international comparisons between different 

systems. The advantage of an audit is also that it hasn’t got a definite shape and 

therefore can be designed based on the purpose of the study (Dahlén et al. 2005). These 

qualifications are the reason why this was chosen as a method. The goal with the waste 

audits was to determine if the waste sorting system at each university was working in 

accordance to its purpose. The results would thus show whether or not students and 

staff use the recycling facilities in the right way. In Brazil the waste audit was also used 

to estimate the amount of waste produced at UNIVATES each year, since there were no 

previous records of this. At Halmstad University this information was provided by the 

administration. Previously made studies executed for similar purposes as the aim for 

this report have also used waste audit as a reliable way of collecting data (Duff et al. 

2001; Armijo de Vega et al. 2008; Booth et al. 2010). This has strengthened the 

credibility in the method chosen.  
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There are two different measuring approaches to consider when performing a waste 

audit. You can either use a visual assessment or use a sort and weigh assessment. The 

visual assessment is good for getting an overview of the waste stream, and is therefore a 

better choice when details of the total waste amount aren’t needed. The sort and weigh 

assessment, on the other hand, provides a more reliable result when assessing the whole 

waste production (Fenco MacLaren INC, 1996).  

In Sweden the waste audit was conducted during a three week period. Five different 

waste sorting furniture, with one connected waste bin to each furniture, were chosen. 

Out of these five, one was chosen from building N, two from building O and two from 

building T (see Figure 5). The waste sorting furniture were randomly chosen.  

 
FIGURE 5. A campus map of Halmstad University (Campuskarta, 2014). 

The audit preformed at Halmstad University was designed to fit the used system, which 

consists of the previously mentioned waste sorting furniture. The furniture have six 

different containers that collects; coloured glass bottles, uncoloured glass bottles, hard 

plastic packaging, paper packaging, batteries and metal  packaging (see Figure 6). The 

separate waste bin that is placed in connection to each furniture is meant for all other 

types of wastes, with the exception of, for example, light bulbs and electronic devices. 

The course of action was to examine the amount of correctly thrown waste in each 

container, as well as the amount of incorrectly thrown. The items were then counted and 

noted after each occasion. In the waste bin the amount of incorrectly thrown waste 

items  was counted and noted. This type of procedure matches the visual assessment 

method, something that has been used in previously made studies to assess the recycling 

success (Dowie et al. 1998; Booth et al. 2010).     



 
18 

 
FIGURE 6. Waste sorting furniture at Halmstad University. 

The audit preformed at UNIVATES was conducted using the sort and weigh 

measurement, showcased in figure 7 (below). This was done because of the need for 

reliable data to predict the total amount of waste produced in a year at the university. 

The audit was made over a period of three weeks.  

FIGURE 7. Weighing of waste bags in Brazil.  

The waste collection at the institution consists of pairs of two waste bins, one with a 

blue bag and the other one with a black bag (see figure 8). The information sheet on each 

bin describes the types of waste that are meant to be disposed in them (for full 

description, see Appendix 2). 
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FIGURE 8. Waste sorting bins at UNIVATES. 

At the institution all the waste is collected by university staff and transported to another 

location. The blue bags, which are meant for waste such as paper, plastic and metal, are 

brought to the Central Sorting of UNIVATES (see figure 9). This is a small recycling 

facility nearby where the separation is performed by the Cooperative of Recyclers 

Taquari Valley (COOREVAT), after an agreement with UNIVATES. All the blue bags are 

opened and the valuable items are extracted, for example some types of glass and metal. 

From here the waste considered valuable is forwarded to the COOREVAT’s own 

manufacturing industries. The materials that are not rated as valuable are sent to 

Landfill Lajeado. The black bags are instead meant for waste such as food residues and 

other non-recyclable materials. They are collected every day and brought to a place near 

the Central Sorting. From here the bags are collected three times a week by a company 

hired by the Municipal Government of Lajeado and transported to the Landfill Lajeado. 

FIGURE 9. The central sorting of UNIVATES. 
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At the first time of the audit all the waste bags were opened and sorted. The categories 

in which the waste was sorted into were the following: glass, hard plastic, soft plastic, 

metal, paper packaging, paper, sanitary paper and food waste. These categories were 

chosen for the possibility to compare the results with the Swedish results and to see 

how much of the material produced that were recyclable and not. At the end of the first 

day it was obvious that the work load was too big and that this project hadn’t enough 

time to open up and sort every bag. In the following five occasions the methodology was 

therefore changed and instead only 20 bags of each colour were opened up, sorted and 

weighed. The rest of the unsorted bags were weighed in accordance to its colour and 

were put in either a recyclable category (blue bags) or a landfill category (black bags). 

This shows how much waste that goes directly to landfill and how much that goes to a 

possible recycling. The waste bags that were both sorted and weighed constituted a 

representative part of the total quantity of waste produced that day. These bags showed 

how much waste that was correctly disposed and how much that was incorrectly 

disposed. At the same time it showed how much of each waste category that was 

produced. From calculations made by converting these numbers into percentage it was 

then possible to estimate figures that could represent the total waste amount that day. 

The reason why the waste audits were limited to only six occasions in each country was 

mainly because of the time limit. A number of waste audits have been conducted in other 

projects, which have spent between 10-12 times on the execution (Booth et al. 2010; 

Armijo de Vega et al. 2008). In writing this report it was therefore decided to spend an 

equivalent quantity of time (12) on conducting a waste audit, but divided into two 

different ones.   

2.4 Interview 

Eight interviews were conducted for this thesis, five in Halmstad, one in Gävle and two 

in Lajeado. The interview method was semi-structured, which means that the questions 

were written in a way that frame the chosen topic that we wanted to deal with and 

receive answers to. The questions were however still sufficiently open to provide space 

for the interviewee to deviate from the question to address other ideas or responses 

(Gill, P. et al 2008). 

Seven of the interviews occurred personally, while the questions asked to Gävle 

University were sent to them by e-mail and thereby answered electronically. All the 

questions were adapted to the respondents. The interviews were held with people 

responsible for information about the universities and municipalities work with waste. 

The answers from Gävle University were used as a basis for the comparison study with 

Halmstad University and UNIVATES. 

In Sweden the interviews was recorded, after approval of the interviewee, then written 

down on paper and finally cut down to include only the most important parts which 

responded to the specific question (Kvale, 2009). In Lajeado the interviews were 
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conducted with the help from our supervisor. The questions were asked, by our 

supervisor, in Portuguese and then translated into English. 

3 Results 

3.1 Waste audit 

The results are presented in figures for the possibility to get an overview of the two 

institutions waste management systems. Some figures highlight certain waste material 

that is especially interesting.  

3.1.1 Halmstad University 

The results from Halmstad University are presented in 4 different figures and 1 table 

and display the use of the institutions waste sorting furniture alongside with the waste 

bin. 

 
FIGURE 10.   The amounts of correctly disposed waste in the waste sorting furniture at 

Halmstad University. 

Figure 10 shows the amount of waste items correctly thrown in the waste sorting 

furniture. It displays the various amounts of material being disposed at the university. 

As shown it is mostly hard plastic that is being thrown, alongside with metal and battery. 

However, the large amount of batteries was only detected on the first day of the audit, 

which makes it stand out from the rest of the days.  
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FIGURE 11.   Incorrectly thrown waste in waste items sorting furniture and waste bin at 

Halmstad University.  

The numbers displayed in figure 11 are a summary of all the waste items that during the 

performed waste audit were thrown in wrong containers. It shows that a large amount 

of recyclable waste is being disposed incorrectly. Especially obvious is the extent of 

recyclable materials thrown in the waste bin. The degree of incorrectly disposed 

materials in the metal, battery and uncoloured glass containers was however very low. A 

more detailed description of the amounts of incorrectly thrown waste can be seen in 

table 5 (below). 

TABLE 5. The exact numbers of incorrectly thrown waste in the waste bin and in the 

waste sorting furniture at Halmstad University. 

Day Waste 
bin 

Metal 
container 

Coloured 
glass 

container 

Uncoloured 
glass 

container 

Hard 
plastic 

container 

Paper 
packaging 
container 

Battery 
container 

1 26 0 15 5 12 55 1 
2 54 0 14 2 13 0 0 
3 57 1 2 0 3 0 0 
4 50 0 0 0 3 2 0 
5 56 0 11 0 0 0 1 
6 89 0 2 0 0 0 0 

Total:  332 1 44 7 31 57 2 

From the results showcased in both figure 11 and table 5 it is clear that most of the 

incorrectly thrown waste is being disposed in the waste bin. A closer look at the waste 

bin is therefore of interest. 
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FIGURE 12. Incorrectly thrown waste in waste bin at Halmstad University. 

A closer look into the waste bin, in figure 12, shows that the three categories metal, hard 

plastic and paper are the most commonly misplaced. This leads to incineration of 

materials that otherwise could have been recycled. Worth noticing in this figure is that 

no batteries or coloured glass were detected in the waste bag during the six occasions.  

 

Hard plastic is, as this figure shows, clearly the biggest waste contributor, which makes 

it especially interesting to investigate further. The following two figures therefore 

concentrate on hard plastic disposal and the use of the hard plastic container. 

FIGURE 13.  How the container for hard plastic has been used and how hard plastic has 

been thrown at Halmstad University. 
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Figure 13 shows a more detailed overview of how hard plastic is disposed, but also the 

number of objects thrown into the hard plastic container. The bars shows the quantities 

of hard plastic being thrown each day, divided between the waste bin and the waste 

sorting furniture. They show that the amounts thrown into the waste bin was at all 

occasions higher than the amounts placed rightly. The figure also displays a high 

number of misplaced items in the hard plastic container during the first two days. These 

numbers dropped during the following four days.  

3.1.2 UNIVATES 

The results from the waste audit performed at UNIVATES are presented in 4 different 

figures. They show the use of the waste sorting system at the university. 

 
FIGURE 14. Correctly and incorrectly thrown waste in the blue and the black bags at 

UNIVATES. 

The black bags are going directly to landfill and are supposed to contain mostly food 

waste and sanitary waste (for a more detailed description see Appendix 2). Figure 14 

describe in percentage how much waste that could be recycled but end up on landfill 

due to misplaced hard plastic, paper, glass and metal. The figure also shows the 

corresponding numbers for blue bags. The blue bags are being sorted and the recyclable 

material is being subdivided into glass, metal, hard plastic and paper. Waste that doesn't 

belong in the blue bag is being put in a separate bag and ends up on landfill. Wrongly 

thrown items lead to additional unnecessary work. 
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FIGURE 15. The final destination of recyclable material produced at UNIVATES each year. 

In figure 15 the blue colour in the bars represents the quantity of recyclable material 

that actually reaches the recycling facility. The red colour indicates the metal, glass, 

cardboard and hard plastic that could have been recycled but instead ends up in landfill 

because the materials were thrown in the wrong bag. 

FIGURE 16. Pictures of two opened waste bags, the black one going to landfill and the blue 

one going to recycling.  

Figure 16 reveal the content in two randomly opened bags during the waste audit. The 

figure supports the results in figure 15. The blue bag also shows the great amount of 

plastic mugs that are being consumed at UNIVATES. Finally, it's important to notice that 

these bags aren't representative for all waste bags, but they are still not uncommon. 
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 FIGURE 17. The amount of waste produced at UNIVATES that is going and should be 

going to landfill and recycling.  

 

Figure 17 is a final summary showcasing the amounts of waste that is going to landfill 

and recycling (blue coloured bars). This is put into contrast to the amounts of waste that 

should be going to either landfill or recycling if the waste was properly disposed (red 

coloured bars). From the waste audit result the amount of waste going to landfill turned 

out to be 131.63 tons/year and to recycling 18.46 tons/year. By the sorting of bags the 

actual amounts of landfill waste was calculated to be 106.71 tons/year, while 21.2 

tons/year was recyclable materials. By comparing the two landfill bars it is especially 

obvious that there is a potential of reducing the amounts of waste going to landfill.  

3.2 Questionnaire survey 

All the students who were asked to participate in the questionnaire survey did. Of a total 

of 277 answers 133 came from students in Sweden and 144 came from students in 

Brazil. This gives a response rate of 100%.  
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TABLE 6. The distribution of gender, age, education and years of education from the 

questionnaire survey. The results from the respondents are divided into 

Sweden, Brazil and a total of both countries. 

 Sweden 
% 

N=144 

Brazil 
% 

N=133 

Total 
% 

N=277 

Gender    
       Female  40.3 49.6 44.8 

       Male  59.7 50.4 55.2 

Age    

       17-20  16.0 24.8 20.2 

       21-24  57.6 42.9 50.5 

       25-28  18.1 21.1 19.5 

       29-32  4.9 4.5 4.7 

       33-36  0.7 3.8 2.2 

Education    

        Environment  33.3 32.3 32.9 

        Pedagogic  41.0 34.6 37.9 

        Economic  25.7 33.1 29.2 

Years of education    

         1-2  82.6 27.1 56.0 

         3-4  15.3 36.8 25.6 

         5-6  1.4 12.0 6.5 

         7 or more  0.7 24.1 11.9 

 

Table 6 shows that, out of the students who answered the survey, the distribution 

between male and female participants were quite even. In both Sweden and Brazil the 

men were a few more than the females. The same goes for the educational dispersion 

between environment, pedagogic and economic. When it comes to years of education it 

differs a lot, especially in Sweden. In Sweden 82.6% was in their first or second year of 

study and only 1.4 was in their 5-6th year and as little as 0.7% in their 7th year.  In 

Brazil it was more evenly spread between the educational lengths. The majority was in 

their 3-4th year and the minority was in their 5-6th year. 

A comparison was made between the Swedish and the Brazilian students’ answers on 

the questions 6 and 7, which are shown in tables 7 and 8, below. In the tables and all the 

following figures the different response options are presented in a scale running from 1-

5, where 1 stands for “I fully agree”, 2 “I agree to a large extent” 3 “I agree to a small 

extent”, 4 “I don’t agree” and 5 represents “I don’t know”. A high value therefore 

indicates a more positive attitude. 
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TABLE 7. A comparison between the Swedish and Brazilians students’ answers on 

question number 6 from the questionnaire survey.  

Question number 6 Sweden (%) Brazil (%) 
 1 2 3 4 5 1 2 3 4 5 
I always use the waste sorting 
bins when I throw away waste 
at the university 

12.5 18.1 23.6 31.9 13.9 68.4 27.1 3.0 0.8 0.8 

It's important for me to sort 
my wastes at the university 

23.6 25.7 30.6 15.3 4.2 84.2 15.8 0 0 0 

It's easy to use the waste sorting 
bins at the university 

19.4 27.8 15.3 16.0 20.8 - - - - - 

The waste sorting bins at the 
university are easy to find 

10.4 9.7 29.9 36.1 13.9 62.4 24.8 12.0 0.8 0 

There are enough waste 
sorting bins at the university 

3.5 9.7 20.1 34.0 32.6 27.1 48.1 17.3 6.0 1.5 

The waste sorting bins are big 
enough 

11.1 22.2 17.4 7.6 41.7 43.6 39.1 15.8 0.8 0.8 

The waste sorting bins contain 
sufficient amount of waste 
categories 

8.3 20.8 14.6 14.6 41.7 48.1 26.3 19.5 6.0 0 

It's easy to understand what kind 
of waste that should be thrown 
in each bin 

24.3 25.7 11.8 4.9 33.3 - - - - - 

 

The comparisons made in table 7 show the different attitudes among Swedish and 

Brazilian students. It shows that the students from Brazil have an overall positive 

attitude towards the waste sorting at UNIVATES, while the attitudes among Swedish 

students are more negative. The texts marked with bold type are of special interest and 

are therefore showcased below in figures. 
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FIGURE 18. The distribution of answers among Swedish and Brazilian students on the 

question “I always use the waste sorting bins when I throw away waste at the 

university”.  

The results presented in figure 18 shows that a majority of the Brazilian students always 

use the waste sorting bins at the university, while only a small percentage states that 

they do not. The responses from the Swedish students were however more evenly 

spread out between the different response options but with a majority stating that they 

don’t use the waste sorting bins on a regular basis.  

 

 
FIGURE 19. The distribution of answers among Swedish and Brazilian students on the 

question “It's important for me to sort my wastes at the university”. 

Figure 19 shows that the Brazilian students have a very positive attitude towards waste 

sorting and that they find it more important in comparison to the Swedish students.  
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FIGURE 20. The distribution of answers among Swedish and Brazilian students on the 

question “There are enough waste sorting bins at the university”. 

From the results described in figure 20 it is clear that the Swedish students don’t think 

there are enough waste sorting bins at Halmstad University or that they don’t know 

what to answer. This is very different from the Brazilian results where the students 

showed a much more positive attitude towards the number of bins on campus. 

 

TABLE 8. A comparison between the Swedish and Brazilians students’ answers on 

question number 7 from the questionnaire survey. 

Question number 7 Sweden (%) Brazil (%) 
 1 2 3 4 5 1 2 3 4 5 
Bigger bins 5.6 20.8 18.8 18.8 35.4 33.1 33.1 24.8 8.3 0.8 

More waste sorting bins 43.1 35.4 6.9 3.5 10.4 47.4 39.1 10.5 3.0 0 

More waste sorting categories in 
the waste bin 

24.3 23.6 18.8 7.6 25.7 - - - - - 

Better information about the 
type of waste that should be 
thrown in each bin 

17.4 28.5 18.8 14.6 20.1 64.7 22.6 10.5 1.5 0.8 

 

The comparisons made in table 8 show the different attitudes among Swedish and 

Brazilian students towards examples of improvements that would motivate their waste 

sorting. It shows that the students from Brazil find that all the examples given would 

indeed make them sort their waste to a larger extent. This was not the case among 

Swedish students who showed more variation in their answers. The texts marked with 

bold type are of special interest and are therefore showcased below in figures. 
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FIGURE 21. The distribution of answers among Swedish and Brazilian students on the 

example “More waste sorting bins”. 

The results presented in figure 21 clearly shows that both Swedish and Brazilian 

students think that more waste sorting bins at both Halmstad University and UNIVATES 

are needed. 

 
FIGURE 22. The distribution of answers among Swedish and Brazilian students on the 

example “Better information about the type of waste that should be thrown in 

each bin”. 

Figure 22 displays the students’ opinions regarding the need for better information 

when it comes to waste sorting. The answers provided by the Swedish students are 

somewhat evenly spread out between the response options, but with a slightly higher 

proportion of students answering that better information would be good. Important to 

notice is the high amount of Swedish students answering “I don’t know”. The answers 
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provided by the Brazilians students clearly show their desire for better information at 

the university. 
 

A Spearman’s test was performed to examine if there were any correlation between 

selected questions. This was done for the possibility to see if there were visible trends in 

student attitudes between questions. When performing a Spearman’s test it results in a 

r-value and a p-value, seen in table 7. The r-value shows how strong a correlation is, 

while a p-value shows if the correlation is statistically significant. Table 7 thereby 

presents the questions that have been compared to each other and their r-value and p-

value from the Swedish questionnaire survey respective the Brazilian one.  
 

TABLE 9. Spearman's test performed in the statistic program SPSS. Spearman's 

correlation coefficient is rho (r).  

 Sweden Brazil 

Compared questions r p* r p* 

I always use the waste 
sorting bins when I throw 
away waste at the university 

It's important for me to 
sort my wastes at the 
university 

0.550 0.000 0.225 0.009 

I always use the waste 
sorting bins when I throw 
away waste at the university 

It's easy to use the waste 
sorting bins at the 
university 

0.687 0.000 - - 

I always use the waste 
sorting bins when I throw 
away waste at the 
university 

The waste sorting bins at 
the university are easy to 
find 

0.569 0.000 0.225 0.009 

I always use the waste 
sorting bins when I throw 
away waste at the university 

It's easy to understand 
what kind of waste that 
should be thrown in each 
bin 

0.561 0.000 - - 

There are enough waste 
sorting bins at the university 

More waste sorting bins 
0.119 0.156 -0.028 0.750 

The waste sorting bin 
contains sufficient amounts 
of waste categories 

More waste sorting 
categories in the waste bins 0.350 0.000 - - 

It's easy to understand what 
kind of waste that should be 
thrown in each bin 

Better information about 
the type of waste that 
should be thrown in each 
bin 

0.247 0.003 - - 

The waste sorting bins are 
big enough 

Bigger bins 
0.353 0.000 -0.093 0.288 

*Correlation is significant when p ≤ 0.01 

In table 9 the most interesting results are shown in bold type. For the possibility to see 

what a correlation really means, it was necessary to examine what the students had 

answered on the questions. This could be done by the use of mean values, based on the 

1-5 scale that the different response options were put in. By calculating a mean value 

from, for example, all the Swedish answers on a question, this result in a number 
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representing the general answer. A mean value is calculated by adding the results from 

all the answers on a question and then dividing the sum with the number of answers. 

Firstly the relation between "I always use the waste sorting bins when I throw away 

waste at the university" and "The waste sorting bins at the university are easy to find" 

were examined. The results for both Sweden and Brazil got a strong statistical 

correlation. This is shown by the r-values and the p-values. By calculating the mean 

value of the students’ answers on the two questions compared Sweden got 3.17 on the 

first question and 3.33 on the second one. Meanwhile, Brazil’s mean value was 1.38 and 

1.51 respectively. The high mean values from the Swedish results indicate that the 

students generally answered “I agree to a small extent” on both questions. This means 

that the majority of the Swedish students don’t use the waste sorting furniture 

frequently and that furniture aren’t easy to find. The mean values from the Brazilian 

answers indicate that the students generally answered both “I fully agree” and “I agree 

to a large extent”. This shows that the Brazilian students frequently use the waste 

sorting bins and that bins are easy to find. 

When the last questions in the table were compared to one another the result showed a 

strong statistical correlation for the answers from the Swedish students. In more detail 

the results from Sweden got 3.47 and 3.58 as mean values on the questions “The waste 

sorting bins are big enough” and “Bigger bins”. The mean numbers shows that the 

students have an overall negative attitude towards the size of the waste bins at 

Halmstad University. At the same time the results show that they don’t think that bigger 

bins are the solution. The compared question showed, however, no correlation in the 

Brazilian results.  

In the following 4 figures results from the questionnaire survey are described and the 

differences in answers are divided between the educational groups. The numbers 1-5 in 

the figures represent the response options found in the questionnaire. The numbers are 

also displayed in percent, since the number of students from each educational group 

wasn’t the same (described in table 6). 
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FIGURE 23. The attitudes among three educational groups regarding the importance of 

waste sorting at Halmstad University. 

Figure 23 shows the responses regarding how important the Swedish students 

considered waste sorting at Halmstad University. It also shows how their options differ 

between the educational groups. The same question was asked to three educational 

groups at UNIVATES, as shown in figure 24 (below). The results in figure 23 show that 

environmental students generally considering waste sorting more important compared 

to pedagogic and economic students. This was also confirmed by a performed Mann 

Whitney-U test. The test showed a p-value that was ≤ 0.05, which says that the 

difference is statistically significant. 

 
FIGURE 24. The attitudes among three educational groups regarding the importance of 

waste sorting at UNIVATES. 

Figure 24 show an overall positive attitude towards the importance of waste sorting at 

UNIVATES. It also shows that environmental and pedagogic students consider waste 

sorting slightly more important than economic students do. The difference between 

economic students and the two other educational groups showed to be statistically 

significant with a p-value below 0.05. However, it is worth noticing that the economic 

students still value waste sorting high on the 1-5 scale.  
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FIGURE 25.  The attitudes among three educational groups regarding the use of Halmstad 

University’s waste sorting furniture. 

In figure 25 the question “I always use the waste sorting bins when I throw away waste 

at the university” was asked. It shows that environmental students more frequently use 

the waste sorting furniture that is situated at Halmstad University than do pedagogic 

and economic students. The statistical significance was confirmed with a performed 

Mann Whitney U-test. 

 
FIGURE 26. The attitudes among three educational groups regarding the simplicity of 

using Halmstad University’s waste sorting furniture. 

Figure 26 show that environmental students find the waste sorting furniture easier to 

use compared to the other two educational groups. This was confirmed by a Mann 

Whitney-U test with a resulting p-value ≤ 0.05.  

Lastly, tests were conducted to see if number of years studied at university has any 

relevance when it comes to students' use of the waste sorting bins or their attitudes 

towards the importance of recycling. The results showed that there was no statistical 

significance stating differences between any of the groups in either case.  
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3.3 Gävle University 

Gävle is located on the east coast of central Sweden, and is the home of Gävle University. 

On the 1 of July 1977 the university was founded and currently employs about 15 000 

students. It offers some 50 programs and 500 courses (Liljeroth, V. 2014).  

2004 Gävle University was certified by ISO 14001 after years of preparations and 

changes. It started 1996 when they published their first environmental policy and two 

years later they got the Swedish directives for environmental management systems. 

When the board, in 2001, set goal for certification they decided to focus on education, 

research and concurrence. These areas were identified as indirect environmental 

aspects. The tools to accomplish certification were environmental training for the staff 

and communication (Brorson & Sammalisto, 2006). Together with other activities and a 

new and updated environmental review the university succeeded the implementation of 

ISO 14001 and got the certification the 1 of July 2004 (Johansson, 2014). A lot of the 

changes they did in the first year lead to improvements in such as reduced paper 

consumption, use of heating and waste handling costs. There were also an increased 

amount of educational programs dealing with environmental and sustainable issues and 

the majority of research applications granted were connected to the same issues. 

Changes were also made in routines for improved emergency readiness.  

To make the implementation of the ISO 14001 as smooth and successful as possible the 

President of Gävle University elected a Dean for Environmental Management and also 

used the Environmental Council. The Dean, together with the Council, coordinated the 

work of implementing the new system. The council was formed in 2002 and consists of 

student representatives, an environmental coordinator from each department (thus a 

total of 11), and a project team. The council’s function is to support environmental work 

in the various departments of the institution. They also discuss the institution’s 

environmental issues such as environmental adaption of curricula, communication and 

recycling questions. All the members of the council were included in a training program. 

The training program purpose was to educate them and created a common ground for 

them when it came to the management system. Even a mentor from an industrial 

company with experience in ISO certification was available to them.  

Both training and communication were important tools for getting the work going after 

the certification. The tools used were successful for Gävle University with more 

awareness of environmental issues as a result. By educating staff using modified training 

programs and giving important information to all new employees and students they 

managed to lay a solid foundation for further work. The information consisted of the 

school's environmental policy, the structure and function of the waste management, as 

well as other relevant environmental information regarding the school. When it come to 

communication it was important to reach out to students, staff and faculty. By using 

internet websites, discussion meetings and brochures the information was conveyed to 

them all (Brorson & Sammalisto, 2006).  
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Gävle University still works continuously with their waste management in the pursuit of 

sustainable development. For example, they have bought a compactor for their 

combustible waste. This has allowed them to reduce their costs with 450, 000 SEK per 

year, and reduced the amounts of waste transports. They have also introduced 

composting, giving them a way of handing all the organic waste that comes from the 

university’s canteens. 

For the possibility to continue improving the university yearly performs environmental 

reviews. In doing so the institution’s activities and environmental impacts are identified. 

Once the impacts have been mapped out, goals and action plans are created to reduce 

them. Some of the overall environmental goals that the institution has set for 2011 -

2016 are to increase the integration of sustainable development in education and 

research, as well as the cooperation with the surrounding society. The most 

straightforward goal is to reduce the transportations and the use of materials and 

energy. Each unit at the university also has their own specialized goals and action plans, 

developed from the overall goals. The management also demands a policy for 

sustainable development that states how the work should be conducted (Johansson 

2014). A policy like this was most recently established in 2010. It says, for example, that 

the university board should enable the work towards sustainability with continuous 

improvements and that the knowledge of sustainable development among staff and 

students should increase. It also strives towards sustainability outside the university 

walls when saying that the work of all suppliers and contractors should be considered 

(Johansson 2013).  

At Gävle University a central coordinator together with the Vice President for 

sustainable development ensures that the work with implementation and execution of 

environmental goals takes place. In addition to this each unit has their own coordinator. 

Part of making the work successful lies in education of the employees and internal 

communication. There are also routines to prevent and reduce environmental impacts 

during accidents. The work is eventually evaluated on a yearly basis and compared to 

the stated goals. The results are then presented in an Environmental Management 

report, published on the Gävle University web page. It is also sent to the Environmental 

Protection Agency, the Ministry of Education and the Agency of Energy. The suggestions 

for improvements and deviations that result from the evaluation gets processed and 

handled by the affected unit all through the following year. Lastly, internal and external 

audits are preformed every year to make sure that the waste management is up to 

measures with the ISO 14001-standard. This forms the direction of the continuous work, 

leading to a new environmental review (Johansson, 2014).  
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4 Discussion 

4.1 The municipalities 

A difference that can be seen between the municipalities is their economical status. 

Sweden has for a long period of time been able to spend money on their waste 

management and has therefore had the chance to venture further in development. The 

country has had the money and opportunity to deal with waste issues, for example by 

legislation and improved methods (Naturvårdsverket, 2012). The same conditions 

haven't existed in Brazil, where population growth and industrial development has 

progressed at such rate that waste management hasn’t been able to keep up (Bianchini 

& Silva Filho, 2011). The differences between Halmstad and Lajeado are mainly due to 

Brazil's late independence in the early 1800s. It wasn’t until 1988 that the country 

became democratic and its history is filled with political instability and corruption 

(Landguiden, 2014a). This has created a deeply rooted distrust in the country's leaders 

which along with poor economic governance has created huge social divisions and 

hindered the economic development (Matias-Pereira, 2013). The countries backgrounds 

have lead to the large difference in driving force that is seen between the municipalities. 

Lajeado, like many other Brazilian municipalities, is still working to resolve problems 

with the disposal of waste. This has a lot to do with the lack of sufficient funding. On 

average, less than 10% of the municipalities’ budgets are being spent on waste 

management (World Bank, 2010). This money goes to the actual removal of waste from 

the streets, leaving no resources for improving the waste treatment. Incineration has for 

a long time been an interesting alternative, just like in Sweden, but the high investment 

costs have made this an unsuitable option. Land filling, due to its lower costs, is 

therefore still the favored alternative (Barceló et al 2011). Lajeado has a sanitary landfill 

which is one of the better kinds since it is more regulated and controlled than other 

landfills (G. Reisdorfer, Personal Communication, 2014-04-24). In the meantime, 

Halmstad has due to further development and better economy invested money on the 

treatment of their waste. The municipality uses the waste as a resource for district 

heating. Therefore the focus has been set on incineration and in 2011 61% of the waste 

went to energy recycling (Halmstads Kommun, 2013). The initial difference in driving 

force is thereby visible when looking at the municipalities divergent methods for waste 

disposal.   

In 2011 77% of Halmstad's waste went to recycling whereof 16% was material recycling 

and 61% was energy recycling (Halmstads Kommun, 2013). Compared to Lajeado's 

numbers, where only 7% went to recycling, the difference is obvious. The reason for the 

low recycling amount in Lajeado is because of insufficient recycling but also the fact that 

land filling of organic material still occurs (G. Reisdorfer, Personal Communication, 

2014-04-24). Halmstad's recycling success can be traced back 14 years. This was when 

Sweden got their first landfill tax and this, together with the two landfill bans from 2001 

and 2005, has enhanced the amounts of waste going to recycling (Milios, 2013; 

Naturvårdsverket, 2012). It also has to do with Halmstad's well developed waste 
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collecting system and that the availability of recycling stations is good. Studies show that 

these are key factors that promote household recycling (Björklund et al. 2007). The 

success rate of recycling in Halmstad is therefore dependent on financial incentives and 

well planned recycling possibilities. It has also to do with the peoples own willingness to 

separate their waste. On the other hand, in Lajeado people's attitude towards waste 

separation is a contributing reason for the low recycling percentage. A way to improve 

the recycling would be to adopt actions to raise people awareness to show that their 

waste separation makes a difference. Better information of how to separate the waste at 

home could also raise the recycling rate (G. Reisdorfer, Personal communication, 2014-

04-24; Tucker, 2003). The problem is that even if the household waste separation would 

improve the amounts actually being recycled would still be determined by the market. 

At recycling stations the profitable materials gets singled out, leaving the materials that 

could be recycled, but is without value, to be land filled. This is the big contradictor in 

Lajeado's waste management.  

When it comes to the laws and regulations controlling the municipalities' waste 

management they are quite similar. They both promote recycling and waste reduction as 

well as regulate principles such as polluter pays principle and producer responsibility. 

One would thus think that the waste management in the two municipalities looks the 

same, but as this report describes this is not the case. This has mainly got to do with 

time. Brazil's first true waste legislation was completed as late as 2010 and four years is 

not a long time to develop a well-functioning system (Silvério da Costa, 2012). It takes 

time to make changes and the lack of funding makes the process even slower. Sweden, 

on the other hand, has for many years had a regulatory framework specifically about 

waste and waste management (Naturvårdsverket, 2012). Halmstad has therefore had 

both the time and the possibility to design and develop a well functioning management 

system. Despite the time difference both municipalities has, however, shown the will 

and ambition to take responsibility of their waste, as showcased in their laws.  

4.2 The universities  

When comparing the two universities waste management the similarities are visible. 

UNIVATES has a waste management plan while Halmstad University has a strategy for 

their handling of waste. Both institutions work alongside with the laws and regulations 

that they are governed by and follow the guidelines on how to handle their waste. They 

take care of the waste in a correct and safe way to protect both humans and the 

environment. Due to UNIVATES big amounts of laboratory waste, they put it in a 

temporary storage as a safety precaution before it gets picked up. In this storage the 

chemicals and hazardous materials is packaged in suitable containers to keep them from 

leaking and causing harm. At Halmstad University the amounts of laboratory residues 

are so small that an extra storage facility isn't needed. This may be the biggest difference 

between the two universities. 

Although the institutions have well organized waste management systems it is still 

something that requires continuous work. Both universities have identified areas of 
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which they wish to improve. For Halmstad University it is desirable to upgrade its waste 

management system. This could be done foremost through information and education 

for the staff. HEM offers free information meetings at the institution, but it is noted that 

personnel find it hard to take the time to participate at the gatherings, as they are 

voluntary. Further improvements are also thought to be done to the waste sorting 

system. The plan is to place signs adjacent to the waste sorting furniture to explain what 

should and shouldn’t be thrown in there. The signs are thought to be in different colours; 

green ones explaining what can be thrown in the containers and red saying what isn't 

supposed to be disposed in them. The yellow ones will describe where to dispose other 

waste, such as batteries. The next steps in changing the system is to get the sorting of 

food waste going and start sorting out soft plastic. This requires one representative from 

each section at the university to control the work. Lastly, it is needed that people 

connected to Halmstad University; staff, teachers, professors and students, take their 

responsibility concerning recycling. This could for example be done by properly washing 

packaging before disposal (P-M. Ehde, & K. Rolleberg, Personal communication, 2014-

01-24).  

At UNIVATES the waste management plan is thought to match the desired approach 

towards their environmental work. Even so they're not getting the desired results. They 

believe that it is because of the constant arrival of new students to the university, which 

have no former knowledge of how the waste system works. That way, even if the 

students after a while learn how the system works there will still be new students 

arriving with lacking knowledge of waste sorting. Because of this the university wants to 

improve the education and the knowledge of the waste’s impacts on the environment 

and on the future. But it's not only the students that need to improve their work, the 

same goes for the staff connected to the university. At UNIVATES there have been some 

projects, for example meetings have been held with the restaurant chefs on campus 

about how they can improve their work. It has been shown to work for a while, only to 

return to old habits a few weeks later. The Brazilian culture is, however, thought to be 

the main problem in achieving lasting improvements. The feeling of waste being 

someone else's responsibility is too strong. The same goes for the attitude that even if 

one person does things right it doesn't matter if everyone else does it wrong. This 

outlook on things is something that the university has to change if progress is going to 

be made (A. Heberle, Personal communication, 2014-04-14). 

If we choose to look at the universities’ solid waste, which is the category that has 

deficiencies in its collection, differences can be seen. The same patterns that exist at 

municipality level are also visible here. At Halmstad University combustible waste is 

thus mostly produced and at UNIVATES the waste going to landfill constitutes as the 

biggest category. At Halmstad the combustible waste is being energy recycled, but in the 

results from our waste audit we saw that a lot of recyclable material is being misplaced 

in the waste bin. The results from our questionnaire survey show clearly that the waste 

sorting furniture at the university isn't used, why it's easy to understand that the 

misplacing quantity is as high as it is. This leads to a smaller amount being material 
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recycled and instead being incinerated. Both management methods are a kind of 

recycling method although the one where the material is recycled is more preferable 

according to EUs waste hierarchy.  

Presented in the results is the large amount of hard plastic produced and misplaced. 

Most of the hard plastic is wrongly thrown in the waste bin and therefore ends up being 

incinerated instead of being recycled the way it should be. It is hard to say why 

specifically hard plastic is misplaced more often than other materials. The most likely 

reason that we see is that this is by far the most commonly thrown recyclable material at 

Halmstad University. When performing the waste audit we saw that it was mostly food 

containers of hard plastic that were thrown. We therefore think that it isn’t the hard 

plastic itself that is the reason for it being more often incorrectly disposed. It is instead 

the large amount of it that makes it stand out from the other materials. This is confirmed 

by the fact that other materials are incorrectly thrown in the waste bin as well, seen in 

figure 12. The quantity of these materials is not as big in comparison to hard plastic, 

shown in figure 10. This makes it more interesting to look at why people waste sort 

incorrectly in general, rather than just hard plastic. Studies that have been conducted 

regarding this have determined that it can depend on a number of factors. For example, 

it may be because of a person’s attitude and knowledge, the structure of the collection 

system or due to lack of information (Eklund & Krook, 2010). In the last question of the 

questionnaire survey, where students were allowed to write their own suggestions for 

improvement, these factors occurred in their answers (see Appendix 3). Some of the 

answers said that more and clearer information about how to sort the waste is needed, 

as well as more information of where the waste sorting furniture are. This is confirmed 

by the comparisons represented in figure 21 and 22. It was also clear that many of the 

students didn’t even know that the furniture exists and that it is necessary to make them 

more visible. These answers match the results that we achieved when analyzing the 

results from the questionnaire survey. Further on, the students also suggested making 

the waste bins smaller so that disposing of waste in them would be harder, as well as 

better placement for the waste sorting furniture. Studies have shown that through 

making the waste bins smaller it leads to less amount of incorrectly thrown waste 

(Tucker, 2003). Other suggestions were more waste sorting categories, specific 

containers for the recycling of aluminum cans and information about what happens with 

the waste.  

The results from the questionnaire survey analysis also told us that environmental 

students find the waste sorting furniture at Halmstad University easier to use than 

pedagogic and economic students. Furthermore that the environmental students think 

waste sorting is more important than the other two educational groups do. This first 

leads us to the conclusion that it is the environmental studies that have made the 

environmental students more aware of the issues with waste and therefore choose to 

recycle. Though this conclusion might be truthful, it doesn’t explain the results retrieved 

from the Brazilian survey. In Brazil the results showed that environmental students, but 

also pedagogic students, find waste sorting more important than the economic students 
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do. Important to notice is that the difference between the three educational groups in 

Brazil was very small. This tells us that recycling behavior doesn’t necessarily depend on 

your educational background. Studies have shown that education indeed is important 

when it comes to recycling, but it still isn’t the only explanation. Other aspects generally 

believed to influence recycling performance are such as the level of information given, 

demographic factors, the design of the collection system and past experiences. They are 

all important to a more or lesser extent. A prominent aspect has, however, proven to be 

past behavior and thus a person’s past experiences and habits. Still, one factor is most 

often not independent (Tucker, 2003). With this in mind, we conclude that there are 

several reasons to explain the students recycling behavior and that only one factor can’t 

be singled out.  

When comparing the results from both countries regarding the importance of waste 

sorting it showed that Brazilian students find it more important than Swedish students, 

showcased in figure 19. This means that the less developed Brazil is more concerned 

about waste sorting than the well developed Sweden, a result that speaks against the 

conclusions of many studies. These studies instead point at the relationship between 

economic well-being and a deeper concern for the environment (Diekmann & Franzen, 

1999; Franzen, 2003). However, at the same time there are also studies saying that in 

the perspective of local environmental problems, poorer countries tend to rate them as 

very serious. On the contrary, wealthier countries rate global environmental problems 

as more serious than local. This means that the focus of their concerns may vary in 

perspectives, but that the concern nevertheless is a common factor (Dunlap, 1994). In 

our situation, only focusing on students in two small cities, it is hard to make an 

adequate explanation from these country-based facts. Perhaps a better way of 

explaining the difference is by going back to the aspects of what determines a person 

recycling behavior (Tucker, 2003). Our conclusion is therefore once again that the 

difference is due to several factors and that there’s no way of telling which factor is the 

strongest one. 

In the comparisons made between the two countries the overall conclusion is that the 

Brazilian students are more pleased with the waste sorting system used at their 

university. At the same time they still show a need for improvements, regarding for 

example more bins and better information. This was also the case with the Swedish 

students. The difference was that the Swedish answers on question number 6 in 

comparison were more negative with a majority of the students not using the waste 

sorting bins on a regular basis (See figure 18). The Swedish students were also unhappy 

with the amount of waste sorting bins on campus, thinking that they are too few (See 

figure 20). From the comparison between the countries it is thereof easy to detect 

differences in attitude, but the common ground is the need for improvements to be 

made.  The differences in attitudes between the two countries may be due to the 

institutions different waste sorting systems.  
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When focusing on the Brazilian students waste sorting habits the results show that a 

majority use the university’s waste sorting bins frequently and that they find them easy 

to use. However, from our waste audit we found that there are large amounts of waste 

being incorrectly disposed in the blue bags, as well as the black bags. This tells us that 

the waste sorting bins aren’t used in the right way. An explanation to this may be that 

the descriptions on the waste bins are too cluttered and hard to understand. Another 

issue is the placing of the information sheets. They are situated too low so that you have 

to bend down to be able to read them (O. Konrad, personal communication, 2014-03-

07). Incorrectly thrown waste in the blue bags doesn’t have a severe effect since the 

misplaced waste ends up on landfill. Still it leads to an unnecessary workload. On the 

other hand, if waste is misplaced in a black bag this leads to recyclable waste not being 

recycled and thus a lavish of resources. In figure 17 we see the potential of reducing the 

amount of waste going to landfill, but the need for actions is obvious. The students 

themselves suggested actions such as clearer information on how to separate waste and 

standardized coloured containers (see Appendix 3). The last mentioned actions means 

that, for example, containers for plastic would be blue and containers for metal would be 

red, an increasingly common method in Brazil (CEMPRE, 2010). Also bigger containers 

and education to raise student awareness where suggested (see Appendix 3). Increasing 

the amount of waste categories was also mentioned something that indeed tends to 

increase recycling (Tucker, 2003). One thing that we particularly noticed was the large 

amounts of plastic cups found in both blue and black bags (see figure 16). Other 

universities that have come across this very problem have introduced the campaign 

“lug-a-mug” as a solution. The campaign encourages students to either purchase a 

reusable mug/bottle or one is assigned to them by the university. They can then use this 

mug/bottle and buy their beverages to a discounted cost. This reduces the amount of 

disposable mugs of different material (Friedlander et al 2004; Bishop's University 

2006).  

From what we have discussed so far we can see that there are areas in the waste 

management at both Halmstad University and UNIVATES that needs to be improved. A 

university that has managed to reform and enhance their waste handling is Gävle 

University, as previously mentioned. Many of the improvements that Gävle University 

has made are things that both Halmstad University and UNIVATES are currently 

working with. For example is composting a feature that Gävle University has. This may 

not be an option for Halmstad University since there are plans to start sorting food 

waste there. At UNIVATES, however, some composting is already being done with tea 

and coffee residues. When we did our waste audit we saw that some of these residues 

still end up on landfill, why an expansion of the composting definitely is possible. This 

could be one way for UNIVATES to lessen their land filling of waste, even more so if they 

were to start composting food waste. 

Something that has helped Gävle University a great deal with cost savings is the 

purchase of a compactor. This is an option for improvement, foremost for Halmstad 
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University, although it may not be the first step. Still, it would be something to consider 

for the future.  

Gävle University incorporates sustainable development in education as one way of 

raising the awareness of the issue with, for example waste. This is one way of 

communicating with the students, along with spreading information through meetings, 

brochures and the internet. The university has stated that information has been the key 

to the success in waste handling (P. Lindgren, Personal communication, 2014-02-05). 

This consists with the results from our interviews and surveys where we have seen that 

information is foremost what’s missing. We therefore consider the spreading of 

information as the most important action. In Halmstad the incorporation of sustainable 

development into education is already in the making and this is something that 

UNIVATES as well need to address. Besides this it is crucial that both staff and students 

get the information needed to improve the waste management. It seems that the big 

difference between the three universities is that at Gävle University the information 

about the waste management is given to the new students and staff first thing. If this was 

to be done in Halmstad it would most definitely make people more aware of the fact that 

the waste furniture exist, something that at present is a big problem. It would also make 

people, at both Halmstad University and UNIVATES, aware of how to, right from the 

beginning, correctly sort their waste. This would increase the chances for proper waste 

sorting in the long run. Environmental training for the staff is also a method that Gävle 

University found to successful. At present this is not something that is particularly 

widespread at neither Halmstad University nor UNIVATES. At Halmstad University there 

are indeed possibilities of education for the staff, but since it is optional it is poorly used. 

A good idea would instead be to make it mandatory. Mandatory staff education would 

also be a good alternative at UNIVATES.  

Finally, it is clear to us that that there are many options for improving a university’s 

waste management, but it seems to be best done by the power of information.  

In our study we have shown that Gävle University has indeed managed to reform their 

waste work and that the same is possible for Halmstad University and UNIVATES. This 

shows that no matter the country or its economical status, it is still possible to make 

changes. We therefore think that after this, other institutions can use our study to get 

motivated. They can also get ideas for executing the same investigation and from that 

improve their own waste management. Furthermore, the study can serve as a base from 

which Halmstad University and UNIVATES can build their continued environmental 

work. 

4.3 Source criticism 

When searching for material to this thesis a lot of information was found and it was 

therefore needed to sift through the results. Through the use of scientific search engines 

we found, according to us, reliable reports. The reports are often written in 

collaboration with well-known organizations and government agencies with long 
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experience in their field. Also, through chosen reports we have found other reports or 

articles that the authors, or authority, have referred to. This made us feel reliability to 

the sources. We examined all of our references critically before we accepted them, even 

those from reputable organizations and agencies. We have also tried to verify gathered 

information with other sources to minimize errors such as non reliable fact. According 

to our estimation, we have been cautious and careful in our selection and assessment of 

sources, leading to a final report with reliable results. 

In our waste audit performed in Brazil we chose not to open the bags filled with sanitary 

waste due to hygienic reasons. This might have caused some miscalculations in our 

results since there could have been some amounts of incorrectly disposed waste in 

them. This can have lead us to underestimating the amounts of recyclable waste in these 

bags, as well as made the bags heavier than they otherwise would have been (for 

example in table 4.) The numbers are therefore only estimations. The same goes for all 

the calculations regarding the waste categories’ amounts in Brazil. Since not all of the 

bags were open and sorted during the 6 days, the results for the yearly production are 

not exact. Moreover we had to use a manual scale that only showed the decimals 0.25, 

0.50 and 0.75. This didn’t allow for exact weight measurements.  

When it comes to the questionnaire survey the students were asked to grade their 

attitudes on a scale from 1-5. There is always a risk for over- and underestimations 

when asking people to grade their attitude in this way and thereof not getting truthful 

answers. However, by making the participation both anonymous and voluntary the risk 

was somewhat reduced.  

When constructing the Brazilian questionnaire survey we chose to exclude three of the 

questions that we previously used in the Swedish survey. The thought behind this has 

already been explained in the method. We initially felt that the questions that we had 

excluded weren’t relevant in Brazil, but when we started to compile the results we 

realized our mistake. The questions could indeed have been of interest to ask the 

Brazilian student, but when the error was noticed it was already too late.  

4.4 Ethical aspects 

When we gathered information and facts to conduct our thesis, we took into account the 

ethical issues we came across. When we conducted the questionnaire surveys we were 

well aware of the sensitivity to answer questions based on own perceptions. Therefore, 

both through the choice to refrain from participating in the survey and the anonymous 

answers we respected the students privacy when we used their answers in our results. 

Through oral information, in Sweden, and oral plus written information in Brazil, the 

students have been receiving our approach regarding processing their answers and 

along with it, their anonymity. We handled all the answers professionally and made sure 

that it isn’t possible to trace back responses to a single individual. Regarding the 

interviews we thoroughly explained what the purpose was and how we were going to 

handle their answers. The questions were constructed so that the interviewee could 
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speak quite freely and most of them also got the questions in advance to give them extra 

time to device their answers. Only after the approval of the interviewee the interview 

was recorded. 

5 Conclusions 
From all of the information we’ve gathered in this thesis, we have created two different 

action plans, one for Halmstad University and one for UNIVATES. These action plans are 

based on the conditions that exist at the universities and the structure of their waste 

management systems. Furthermore, we have only stated actions that we believe are 

possible for the universities to achieve in the near future.   

5.1 Action plan for Halmstad University 

 Inform new students and staff about the university's waste management and 

other environmental work, through e-mail. 

 Inform when updates are done to the waste management that concerns the 

students and staff. 

 Reduce the size of the waste bins so that it's not as easy to throw all of the waste 

in the container. This will motivate recycling and use of the waste sorting 

furniture. 

 Invest in a compactor which will reduce the university's environmental impact 

when it comes to transports.  

 Make the waste sorting furniture more visible and upgrade the information 

related to it. Place pictures on the furniture to describe the items that should be 

thrown in each container and what shouldn't. Also, with a picture, explain what 

should be thrown in the waste bin.   

 Mandatory environmental education for staff, using the free information meeting 

provided by HEM. 

 Information sheets adjacent to the waste sorting furniture and waste bin 

explaining what happens to the waste and the environmental benefits of 

recycling.  

5.2 Action plan for UNIVATES 

 Inform new students and staff about the university’s waste management and 

other environmental work through e-mail. 

 Inform when updates are done to the waste management that concerns the 

students and staff. 

 Introduce more waste sorting categories to motivate further recycling as well as 

introduce standardized coloured containers. 

 Make the information sheets clearer on the waste sorting bins. Reduce the 

amount of text on the sheets and instead place pictures on them describing what 

should and shouldn’t be thrown in each container. Also improve the placement of 

the information sheets. 
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 Run the campaign “lug-a-mug”, favoring students and staff who use reusable 

mugs with discounts when buying beverages. 

 Incorporate sustainable development into education to raise student awareness 

of environmental issues. 

 Promote the composting of tea and coffee residues by placing more waste bins 

near offices and lecture halls with information clearly stating that it will be 

composted.  

 Mandatory environmental education for staff. 

 Information sheets adjacent to the waste sorting bins explaining what happens to 

the waste and the environmental benefits of recycling. 
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Appendix 1 - Questionnaire survey  

 

 

Do you think waste sorting is important? 

 

Our names are Hanna Holmberg and Nina-Maria Järnstedt and we’re two students who are 

studying our last year at the program Environmental Health at Halmstad University in 

Sweden. We’re currently writing our Bachelor degrees’ thesis regarding waste management. 

In our thesis we will examine how you as students at UNIVATES experience your 

opportunities for sorting your waste. We previously made the same analysis at our university 

in Sweden. The goal with the examination is to compare the similarities and differences in the 

attitude towards waste sorting between students in Brazil and Sweden. In total there will be 

about 150 students from each country that are studying a course focusing on environment, 

economy or education. We will also try to figure out what it is that evokes a certain behavior 

and if there are any specific changes that would inspire more people to start sorting their 

wastes. 

With this survey we want to learn about your habits and your attitude towards waste sorting, 

with focus on the waste sorting bins located at the university. 

Taking part in our questionnaire survey is completely anonymous and voluntary. 

 

 

 

 

 

 

Hanna Holmberg  Nina-Maria Järnstedt

 hanhol11@student.hh.se  ninjar11@student.hh.se 
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1. Are you a woman or a man? 

 Woman 

 Man 

 

2. Age? 
 

 17 – 20    21 – 24    25 – 28     29 – 32    33 – 36    37 or more 

 

3. Into which category does your education fit? 

 Environment 

 Pedagogic 

 Economic 

 

4. Which year of studies are you in? 

 1 - 2 

 3 - 4 

 5 – 6 

 7 or more 

 

5. Do you sort your wastes at home? 

 Yes 

 No 

 

6. What do you think of the following statements regarding the university’s waste 

sorting bins?  

                                  I fully              I agree to                 I agree to           I don't           I don't 

         agree            a large extent        a small extent      agree            know   

                Mark one box in each row                            

   

I always use the waste sorting bins                                                                                  

when I throw away wastes at the university  
 

 

It’s important for me to sort                                                                                              

 my wastes at the university 

  

 

It's easy to use the waste sorting bins                                                                             

at the university 

 

 

The waste sorting bins at the                                                                                            

 university are easy to find     
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There are enough waste sorting                                                                                             

bins at the university 

 

 

The waste sorting bins are big enough                                                                            

 

 

The waste sorting bins contain                                                                                        

sufficient amount of waste categories 

(e.g., colored glass, metal) 

 

 

It’s easy to understand what kind of                                                                                

waste that should be thrown in each bin    

 

 

7. Would any of the following actions make you use the waste sorting bins to a 

greater extent? 
              I fully           I agree to            I agree to             I don't           I don't 

              agree         a large extent    a small extent       agree             know   

 Mark one box in each row   

 

Bigger bins                                                                                                      
 

More waste sorting bins                                                                                                    
 

 

More waste sorting categories in                                                                                    

the waste bins 

 

 

Better information about the type of                                                                             

waste that should be thrown in each bin 

       

 

8. Do you have any suggestions for improvement?  

 

Thank you for your participation! 



 
58 

Appendix 2 – Description of waste bin sheets 
 

                      

Dry waste that is potentially recyclable               Food scraps and non-recyclable materials 

Paper/cardboard       Food scraps (e.g. fruits and peels) 

Cigarette packs   Gum and candy wrappers 

Popsicle wrappers   Greasy paper napkins 

Plastic plates   Sachets of ketchup, mustard and  

Plastic bottles and glasses  mayonnaise 

Aluminum cans   Aluminum foil 

Plastic cups    Straws 

Hard plastic (e.g. packaging for glue sticks) Sharpener and eraser waste 

Yoghurt cups   Fax paper 

Paper bags and plastic bags  Glued and laminated materials 

Plastic film    Masking tape and similar 

Cups and trays of Styrofoam  Paper towels and toilet paper 

Milk packages   Steel sponges 

Printer cartridges   Foam 
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Appendix 3 - Free Text Answers 
 

Answers from question 8 in the questionnaire survey - Halmstad University 

Improvement proposals Other 

 More containers for sorting, not enough with one for it 

to be sustainable in the long run. 

 Clearer indication that this is a waste sorting furniture 

and here they are. Most likely it becomes that you throw 

in the more frequent "regular" waste bin. 

 I think that they can make recycling furniture more 

visible and provide more information about it and have 

better placement, not just at the microwave where it is 

always a queue. 

 I'm thoroughly with recycling at home, but do not know 

where it's possible at school. Maybe something they 

can mention for those who are new to the school. I 

studying my second year. 

 Would like to highlight that there should be more 

recycling furniture! Not only in the designated dining 

rooms but preferably next to the study room and similar. 

 Maybe some information about what's happening with 

what we throw away. 

 More information on the furniture about what you may 

throw and not. Photos! More clearly furniture, so that 

you see them. 

 Pictures and explanations which says what can and 

can't be placed in each container. Smaller waste bin 

next to the waste furniture so it's not so easy to just 

throw it all in the same container. 

 More categories of waste in the furniture. 

 Clearer signs that there is recycling, such as color, 

placards. 

 More categories of waste would be desirable. 

 More waste sorting furniture. 

 A collection point for plastic, food waste, and the pawn 

ought to be because it is those students throw the most. 

 ordinary pawn had been good since many buy cans 

and bottles at the supermarket that can be pawned. 

 Remove the ordinary waste bins, and use only this kind 

of furniture. 

 More waste disposal facilities overall. 

 Better information about what and where waste sorting 

furniture are. 

 Haven't noticed these waste sorting furniture, 

 Didn't know that there were 

any recycling furniture. 

 One uses unfortunately mostly 

just the waste bins available 

along the halls,that is if you do 

not heat food. 

 Have never seen it! 

 Difficult to change people's 

behavior when many do not 

even take away the debris 

from the table. 

 More regular bins in the aisles. 

 Quite honestly, I had no idea 

that there are recycling 

facilities at the school. In the 

spring, it might be smart to 

have sorting stations outside 

too!  

 More waste disposal facilities 

for glass, cardboard, etc., 

throughout Halmstad. 

 I'm not seeing the furniture 

very often. Throw rubbish 

however very rarely so I'm not 

searching for them so often. 

 I have never seen these 

containers. 

 Never seen that there are 

waste sorting at school so 

maybe needed indoors as well. 

 I don't know what kind of 

furniture it is. 

 Have never seen this waste 

sorting furniture, unfortunately. 

 I have not seen these waste 

sites or Waste sorting 

furniture. Been going here for 

nearly 2 years, this suggests 

that the school does not at all 

take responsibility for an 
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unfortunately, more visible e.g. 

 2 bins? combustible / non-combustible at all locations. 

 Show more clearly where they are. 

 Have never seen any waste sorting furniture. More can 

be a good start. 

 Make them more visible. They're very anonymous and I 

as a new student did not see that it was a waste sorting 

furniture at first. 

 it would be a clearer line at the school about the 

environment. Today you throw almost all the waste in 

the same bin, it should be more places to recycle at. 

 Make them more visible and make people understand 

the importance of waste sorting. 

 I have barely noticed that they exist so information 

about their existence and where they are located. 

 More clearly shown where these containers are. 

 Did not know there were special waste sorting furniture 

so I usually throw my waste in the waste bin. More 

waste sorting furniture would have been nice so you 

could see them! 

 The design of the waste sorting furniture should attract 

more attention and be in more number of copies. And 

introduce rules says that inside the school area you 

must sort your waste. 

environmentally friendly 

sorting. Put them in more 

places, making them visible. 

 Have never seen a waste 

sorting furniture in the school 

but I would gladly sort my 

waste if it is possible. 

 
 

 

 

Answers from question 8 in the questionnaire survey - UNIVATES 

Improvement proposals Other 

 Student awareness. 

 More bins. 

 More categories. 

 Figures and pictures for better understanding, 

separation not only of plastic, paper and organic but 

also metal, glass etc.  

 Better information on how to separate waste and which 

waste to put where. 

 Clearer information about what can be thrown in each 

bin, and/or more categories. 

 Do some campaigns to educate about the waste 

separation. 

 Placing more bins. 

 Important to guide students so they use the recycling 

bins in the right way. 

 Better identification of the type of residue. 

 Inform students what exactly is 

being done with the trash, 

students could increase the 

collecting. 

 People should do waste 

sorting at home too but they 

don't want to work for it. 

 Everything is fine. 

 Put bins in the parking lot.  

 I believe the waste separation 

system is already well 

organized and it's only needed 

to improve the awareness of 

students and parents, 

UNIVATES does its part.  

 Continue to use the system.  
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 Have more types of categories for all waste, like metal, 

plastic, paper, organic. 

 Add a recycle bin for aluminum (cans) since they are 

the ones occupy the waste bins.  

 Perhaps more containers. 

 Put out more bins. 

 The containers should be bigger. 

 Larger containers and more clear information about 

them. 

 The more information about the types of waste for each 

container the better for users. 

 Clearer information about what waste to throw in each 

container and placing more option containers for 

collection. 

 Standardized colour of the containers. e.g. paper in 

blue coloured containers, plastic in red coloured 

collector, non recyclables in grey collectors. 
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