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Abstract
This paper discusses the institutional development of the Dutch waste-collection market in the period 1998-2010. This research is based on ‘Institutional developments in the Dutch waste-collection market’ of Dijkgraaf & Gradus (2008) that discusses the same market from 1998 to 2005. The expansion of the data set makes it possible to obtain results for more observations and to correct for fixed effects. This paper analyses four important findings of Dijkgraaf & Gradus and compares them with the current results.


First, analysing the institutional structure of the waste collection market previous literature indicated that contracting out would lead to cost advantages. However, Dijkgraaf & Gradus found that results for contracting out are not stable over time and that the cost advantage deteriorated over time. The current results support this finding, but a important remark should be made that the last few years a trend occurred that municipalities with private collection or collection done by a neighbour or cooperation reduce the costs significantly.
Second, Dijkgraaf & Gradus showed that the use of Unit-Based Pricing (UBP) is more cost effective than contracting out. Also in the current results this is the case, but the differences are smaller. This is because the cost effect of UBP is smaller in the current results and because of the above mentioned trend that municipalities with private companies or municipalities that let the waste collect by a neighbour or cooperation show cost advantages in the last years.
Third, because previous literature did not correct for the presence of UBP the effect of privatization was overestimated. Current results confirm this finding of Dijkgraaf & Gradus.

Fourth, in a sensitivity analysis the cost advantages of the four different UBP systems are compared. Whereas Dijkgraaf and Gradus showed that only the bag-based and weight-based UBP systems reduced costs for all municipalities, the current results show that also the volume-based and frequency-based UBP system reduce the cost significantly for all municipalities.
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1. Introduction

In their paper Institutional developments in the Dutch waste-collection market (2008) Dijkgraaf & Gradus analyse the Dutch waste-collection market from 1998 till 2005. The research done on this topic can now be expanded because there is also data available from 2005 till 2010. This thesis will analyse the Dutch waste-collection for this expanded period and questions whether the findings in Dijkgraaf & Gradus analysis still hold. It takes their paper as a guideline and backs it up with other literature written on this subject.

First, let’s give a summary of the waste collection market. In the Netherlands municipalities are legally obliged to provide a waste collection infrastructure. However they can decide themselves how to structure this market. The waste can be collected by the municipality itself or in cooperation with another municipality, but it can also be outsourced to a public or a private company. In other words; they can decide to provide the service themselves or to contract out the waste collection. 
There are also different financial systems for the collection of waste. The most commonly used system is the flat-rate system, where the waste is collected and the citizens pay a fixed amount for this service. However, in order to stimulate waste prevention and recycling, some municipalities introduced Unit Based Pricing (UBP) systems. In the Netherlands four types are used: volume, frequency, bag or weight based systems. In these systems the amount citizens pay is related to the amount of waste collected. As well as choosing the mode of production (self/public/private) the municipality or the company collecting the waste is also free to choose the financial system.
Contracting out is not the same as privatisation and these two concepts are often confused. According to Domberger and Jensen (1997), privatization means the transfer of ownership of physical assets from the public to the private sector. But privatization does not necessarily promote competition in service delivery. Contracting out means the organizations that offers the lowest prices in the bidding process (or the best price-quality ratio)  are chosen to deliver particular services for the duration of the contract term. The distinction is that contracting out is “competition for the market as opposed to competition in it” (Domberger and Jensen 1997). With contracting out the municipality hires a firm to provide the service for them. They sign a contract with the firm for a certain period in which both parties agree on the conditions that are set for the waste collection in that municipality.

2. Literature

Earlier research on the subject of the refuse collection market showed that contracting out results in lower costs for municipalities. In Switzerland Pommorehne and Frey (1977) find that in the private sector the costs are 20% lower. In the USA Stevens (1978) estimates a cost decrease of 7% to 30% when the collection is contracted out. Domberger et al. (1986) found for the United Kingdom that ‘where services have been tendered (contracted out), costs are significantly lower (by broadly 20 %) than where they have not been.’ Also in Canada (Tickner and McDavid, 1986) and again in the USA (Berenyi & Stevens, 1988) reduction of costs are found when the waste collection is contracted out. 
In 1996 Szymanski finds a cost reduction by 20% when the service is contracted out to a private firm and 10% when it is awarded to in-house teams. Since this research we see more diverse results in the literature. A lot of research on the topic is done in Europe where for example Reeves&Barrow (2000) find that in Ireland there is a cost reduction with private firms. Dijkgraaf & Gradus (2003) perform the first empirical research on this topic in the Netherlands. They also find a cost difference when the service is contracted out, but they find no significant differences between public and private production. They conclude that ‘competition seems to have more effects than the ownership issue.’ In Sweden Ohlsson (2003) even finds that public production is 6% cheaper than private production.
Although most empirical results till this moment showed that contracting out to private companies reduced costs, the share of private companies in this market was still relatively low. In the Netherlands this was for example 38% in 2006 which was only one percent higher than the 37% in 2002. A general conclusion is that political decisions made on this subject are made pragmatic and not ideological. Some politicians do not see the cost advantages on the long term and they think that the cost reductions disappear over time.
Another explanation is searched in the field of concentration of competition. The waste collection markets show a tendency towards monopolization after the contract is rewarded. The firm that is awarded the contract will try to get control over the contract and shows anti-competitive behaviour towards their competitors. This concentration deteriorates competition and makes it less beneficial for municipalities to contract out. Dijkgraaf & Gradus (2006a) argue that competition is essential in this market and therefore the presence of public companies is needed in order to get more competition. They show that ‘waste-collection costs are 21% lower (compared with municipalities that collect waste themselves) in regions with public competitors and no cost advantages could be estimated in regions without public competitors’.
Bel and Warner (2006) conduct a research based on a Herfindahl-index (which is a measure for the market share and thus concentration in a market) and argue that a trend toward market concentration may diminish the advantage of contracting out.
The research of Bel & Warner and Dijkgraaf & Gradus is in contrast to the earlier beliefs that contracting out result in cost reduction. In their institutional developments in the Dutch waste-collection market research for 1998-2005 Dijkgraaf & Gradus (2008) conclude that ‘the cost advantage of private provision is much larger at the beginning of the studied period. In particular, at the end of the study, since 2004, costs for municipalities with private provision rose significantly.’ Dijkgraaf & Gradus (2008) give three reasons why the earlier beliefs that contacting out reduces costs are not relevant to the Netherlands.
· The first reason is the above mentioned tendency to monopolization in the competitive market structure and thus a lack of competition. This leads to increasing cost during the contract period for municipalities.
· The second reason Dijkgraaf & Gradus give deals with the Dutch VAT-compensation fund. Before 2003 municipalities that contracted out had to pay a VAT tariff of 19% which made it less beneficial to contract out. In 2003 this fund was introduced which meant that the municipalities which contract out can reclaim the VAT. For this reason the decision to contract out is no longer influenced by this VAT obligation and thus it stimulates municipalities to contract out. This is beneficial for the private companies and they see a chance to raise their tariff. Consequently, the reference price of the market might increase.
· The third reason is that previous research did not look at the consequences of the use of different collection systems. As mentioned above Unit Based Pricing (UBP) is an alternative for the flat-rate system. UBP depends on the amount of waste that citizens produce and with implementing such a system a municipality gives an incentive to the citizens to reduce this waste amount. In general, municipalities that use UBP have a much lower amount of waste and therefore the cost of collection and treatment are much lower.
Previous literature on the effect of UBP had only focused on the reduction in waste amount like Linderhof et al (2001) in the Netherlands. However, these researches did not include a cost perspective.
Dijkgraaf & Gradus show that UBP is more effective in reducing cost than is contracting out. UBP systems are much more commonly used by municipalities that contract out and that makes them more cost-effective than municipalities that do not contract out. Because previous researches did not take into account the correlation between the use of contracting out and UBP it seemed that contracting out was the right tool to reduce cost. However, it seems that implementing UBP is a more powerful tool in reducing cost.
Between the UBP systems there are also differences in cost effectiveness. Dijkgraaf& Gradus (2008) find that the bag-based systems is the most effective in reducing costs (saves costs by 23%) because the administrative costs are lower than the other UBP systems. Also the other systems reduce the cost. They find a cost reduction by 11% for the weight-based system, 10% for the frequency-based system and 4% for the volume-based system.
Research done after ‘Institutional developments in the Dutch waste-collection market’ draw similar conclusions. After performing a meta-regression analysis on all econometric studies examining privatization for water distribution and waste collection services Bel et al. (2009) find ‘no systematic support for lower costs with private production’. They suggest that rather than discuss the market structure, there should be attention for the cost characteristics of the service and the transaction costs involve. In other words, there should be more attention for Unit Based Pricing, which is a similar finding as Dijkgraaf & Gradus (2008).

In another paper where Bel & Fageda (2010) investigate Galician municipalities they again find that private delivery does not imply cost savings. Here they note that various aspects related to the characteristics of the municipality like tourist activity or presence of incineration plants as well as the quality of the service have influence on the cost of the waste collection.

In 2010 Bel & Fageda work together with Dijkgraaf & Gradus to compare the Dutch and Spanish waste collection market. Some interesting differences are found between the countries. From this comparison we can see that in the Netherlands the increasing market share of public firms is beneficial for reducing costs because their growing importance has improved market competition. A critical point raised for the Netherlands in this comparison is that a more powerful political framework for municipal cooperation is needed.
3. Research objectives

There is now new data available for the period 2006-2010 which is added to previous data set. From previous literature and the research of Dijkgraaf & Gradus we now take some important findings and compare these with the new data set. This paper will look whether these previous findings still hold after the expansion of the empirical research. There is one methodological improvement compared with the study of Dijkgraaf & Gradus. Because the expanded data set has sufficient observations this research can take into account the fixed effects. These fixed effects correct for not observable differences between municipalities. It looks at the constant of all municipalities and takes the average of the differences between them. This gives far more accurate results and is a remarkable improvement of the research. 
The previous findings of Dijkgraaf & Gradus (2008) that we will analyse are: 
· The cost advantage of contracting out waste collection is not stable over time. In the first year this cost advantage is high, but after a while the efficiency declines.

· Unit Based Pricing (UBP) is more effective in reducing cost than contracting out.

· In previous literature the cost advantage of contracting out could be overestimated because it did not took into account the influence of UBP on this cost advantage. In most cases that the waste collection is contracted out the private firm made use of UBP.

· There are different UBP systems. The bag-based and weight-based system reduce the cost significantly. The low incentive systems volume-based and frequency-based (as opposed to high incentive systems bag-based and weight based, difference will be explained in next chapter) are only effective when the waste is collected by a private or public firm (for frequency also by a neighbor or cooperation).

So the main question in this paper is whether these previous findings are still valid for the Dutch waste collection market using the extra data for 2006-2010. This paper will first discuss the used data and methodology. Then it looks at the results which can be obtained from this and compares them with the previous findings. It will end with a conclusion and some possible policy recommendations.
4. Data
The data set for this research is an expansion of the data to 2010 that was already available from 1998 till 2005 in Dijkgraaf & Gradus (2008). The data is partly from the Dutch Bureau of Statistics and partly from SenterNovum which is a component of the AgentschapNL of the Dutch ministry of Economic affairs, agriculture and innovation.
With the expansion of the data set we can get a good overview of the developments in the waste collection market. In the structure municipalities choose for their collection we see a major shift towards contracting out to a public firm. Whereas in 1998 only 4% was contracted out to a public firm, this increased to 28% in 2005 and 33% in 2010. Their market share approaches the market share of private firms which was 34% in 2010. This is the same percentage as in 2005 but less than the 41% market share in 1998. Looking back to the literature we can explain this by the change in beliefs on contracting out. Decision makers acknowledged the need for more competition in the waste collection sector. Hence they choose more often for a public company instead of expanding the power of the private companies. 
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Also whether the waste is collected by the municipality or by another municipality/cooperation with other municipality is volatile. In 1998 32% of the municipalities collected the waste themselves, but this decreased to 23% in 2005 and even to17% in 2010. Outsource it to another municipality or cooperate with another municipality as declines since 1998 (with 23%) to 16% in 2010 (15 % in 2005). Figure 1 shows the trend in the market shares from 1998 till 2010.
Dijkgraaf & Gradus study the whole period 1998-2005 and this paper has the expanded data set for the period 1998-2010. With the expansion of the data set there are some small differences in market shares over the period. For the data on 1998-2005 the market share of private firms is 37%, which is the same in 1998-2010. The share of public firms increases with the expanded data set with 17% to 20%. The market share for other municipalities/cooperation was 21% for the previous data set and 19% for the expanded version. Municipalities that collected the waste themselves increased to 27% in 1998-2010 from 25% in 1998-2005. The results for the expanded data set can be found in the descriptive statistics in table 1.

	Table 1. Descriptive statistics
	 
	 
	 
	 

	 
	Mean
	Maximum
	Minimum
	St. Deviations

	Costs
	9.87
	14.09
	6.90
	0.93

	Households
	14388
	422073
	400
	28648

	Collection by neighbour or cooperation (%)
	0.19
	1
	0
	0.39

	Collection by public company (%)
	0.20
	1
	0
	0.40

	Collection by private company (%)
	0.37
	1
	0
	0.48

	Unit-based pricing - volume (%)
	0.07
	1
	0
	0.25

	Unit-based pricing - frequency (%)
	0.11
	1
	0
	0.31

	Unit-based pricing - bags (%)
	0.04
	1
	0
	0.20

	Unit based pricing - weight (%)
	0.04
	1
	0
	0.20

	Observations
	6615
	
	
	


According to Dijkgraaf & Gradus UBP is more cost effective than is contracting out. It is therefore interesting to see whether municipalities also reacted on this finding by using more UBP. The data shows that there is an increase in the use of UBP. In 1998 14% of Dutch municipalities used a UBP system, in 2005 this had increased to 31% and to 36% in 2010. However, still in 2010 64% of the municipalities use the flat-rate system. Over the whole period 1998-2010 26% of the municipalities used UPB which is a bit higher than the finding of 25% by Dijkgraaf & Gradus.

Although they are all indicated as UBP there are 4 different systems used. The systems differ in marginal price per household, effectiveness and complexity. Compared to the flat-rate system all the systems give household an incentive to recycle and minimize waste, because the household can reduce their costs by minimize the amount of waste. Besides the possible cost advantages this is off course also a much better system from an environmental point of view. However, the systems differ in the level of incentive it gives for the household to reduce waste. With a high incentive systems a household has a lot of influence on the reduction of its own costs, and thus it has a high incentive to reduce the waste.  A disadvantage of the systems can be that it may cause illegal dumping by households to save personal costs.

With the volume-based system households can choose the volume of the collection can they use. This rough system which does not give a lot of opportunities to lower the costs is used in 7% of the households in the period 1998-2010 (compared to 6% in period 1998-2005).
The frequency-based system has the highest share of the UBP systems with 12% in 1998-2010. This is 2% higher compared to the period 1998-2005. The price for the households depends on the number of times the can is presented at the curbside, which gives more incentives to decrease the waste streams.

A quite similar but more refined system is the bag-based system. In municipalities where this system is used, the household buy specific marked bags. Because the volume of the bag is less than that of the can the output of waste can be measured more reliable. However, because the system is more complex this is (both in the new and old data set) only used in 4% of the municipalities. The system with the most price incentives is the weight-based system. By using a special chip in the can, the collection vehicle combines the information of the identity of the owner with the weight of the can. However, this system is quite costly and that is why it is also only used in 4% of the municipalities (both in new and old data set). 
These numbers show the share of systems over the whole period. Looking at the recent developments it can be seen (figure 2) that especially the frequency-based system got more popular. In 2010 this system is used in 17% of the municipalities, whereas the volume-based system is used in 9% of the municipality, the weight-based system in 6% and the bag-based in 4%.
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In their paper Dijkgraaf & Gradus (2008) show that UBP is much more used in municipalities that do not collect the waste themselves. Only 9% of the municipalities that collect the waste themselves use a UBP system. 34% of the private companies use UBP which is significantly more than the 23% of the public companies. When municipalities cooperate with other municipalities a UBP system is used for 20%. This is based on the data set of 1998-2005. Looking at the data for 2010 it can be seen that 42 of the 144 public companies uses a UBP 
system (29%), whereas 73 of the 145 private companies (50%) uses UBP. 30 of 69 (43%) of the companies that operate in a municipality that let the waste collect by a neighbor or cooperation use a UBP system. It can be seen that in all cases this percentage is increased and thus that UBP is more commonly used. 
5. Methodology
With the expansion of the data set new estimations can be made. In this paper a similar cost function as in the paper of Dijkgraaf and Gradus is used. 
C = f(Q, I, S, Uv, Uf, Ub, Uw, Oo, Os, Oi, Op)

C, Q, I, and S are measured in logarithms and the other variables are dummies. Comparison of the total cost C between municipalities is possible only when a correction is made for all relevant differences in exogenous factors. In the tests done for this research a correction is made for outliers, the price-index and administrative differences between municipalities. The price-index corrects for the changes of the price level. The administrative corrections are  made because municipalities use different tax structures. 
The different variables can influence the total costs. Below the variables are explained:
· Q is the number of households/pickup points. The costs are influenced by the amount of stops (at household/pickup points) that have to be made.
· I is the number of inhabitants per household/pickup point. The costs are influenced by the time spent on these pickup points,  which depends on the amount of bags/bins that have to be collected. When the inhabitants per household are higher, the cost will increase.
· S is the surface area per household/pickup point. This influences the time to arrive at the different pick up points. If the surface is higher it takes more time to arrive at a pick up point and this increases the costs.
· O is the institutional form in which the waste is collected. Oo is a dummy with value 1 for municipalities that collect the waste themselves. Os is a dummy with value 1 for a municipalities that cooperate/outsource with/to another municipality. Oi is a dummy with value 1 for municipalities that contract out to a public company and Op is a dummy with value 1 for municipalities that contract out to a private company.
· U is the variable for the UBP system that is used. A dummy with value 1 is used for the volume (Uv), frequency (Uf), bag (Ub) and weight (Uw) pricing system.

Because this papers investigates whether the results of Dijkgraaf & Gradus still hold it will perform similar tests as they did and compare them with their  previous results. The tests are based on the four findings mentioned in the research objectives. These findings are tested as follows:
· Including multiplicative variables of Oo, Os, Oi, and Op with year-fixed effects. From this the costs per year for the different institutional forms can be seen. Hence we can analyze the robustness of the first finding that the cost advantage of contracting out waste collection is not stable over time. This year-fixed effects is also used in Dijkgraaf & Gradus (2008).
· Comparing the coefficients of the different UBP variables with the coefficients of the different institutional forms can give us a clearer view whether UBP is more effective in reducing cost than is contracting out.

· By comparing the coefficients of the institutional variables with and without UBP variables involved it can be seen whether the cost advantage of contracting out is overestimated in earlier literature because it did not took into account the influence of UBP.

· By including Uv, Uf, Ub and Uw the effects on cost reductions of the different pricing systems are showed and can answer the question which is the most effective.
Moreover, by including multiplicative variables of Os, Oi, and Op with Uv, Uf, Ub and Uw it can be seen whether the effects of UBP are influenced by the institutional form of waste collection. 
To show the methodological difference between the paper of Dijkgraaf & Gradus and this research there is also tested for the influence of fixed effects by leaving out the fixed effects and compare this with the results where the fixed effects are included. This shows the improvement that now can be made in the research on waste collection.

To compare the current tests with Dijkgraaf and Gradus this paper will show both their and the current results and look at the differences that can be found.
6.Results
Table 2 shows the estimation results for the cost function. This will be compared with the estimation results for the cost function arisen from the data set 1998-2005 (Table 3) and the results published by Dijkgraaf & Gradus in 2008 (Table 4). The results of Dijkgraaf & Gradus differ from the current results of the data set 1998-2005 because more observations were available (included more municipalities) and because there is corrected for fixed effects in this results. The four models that are tested will be first explained and then discussed.
· The first model (ownership) takes municipalities which collect the waste themselves as the benchmark and thus only includes total-period dummies for municipalities that collect the waste in cooperation with or by another municipality or municipalities that contract out to a public or private company. This dummy shows the coefficient of cost reduction over the whole tested period of the data set.
· The second model (year fixed effects per institutional form) shows the coefficient of cost reduction per year. In this model also the year effects for own collection are included. The benchmark in this model are municipalities that collected the waste themselves in 1998.

· The third model (no UBP variables) does not include  the UBP variables in the tests. In this way it can be tested whether earlier findings on privatization are overestimated, because the earlier research (before Dijkgraaf & Gradus) did not include the UBP variables. This is also tested per year.
· The fourth model (no fixed effects) shows the coefficient of cost reduction per year when no correction is made for fixed effects. This can clearly show the differences in results that are obtained when the fixed effects are left out. In the research of Dijkgraaf & Gradus the fixed effects were not used and therefore this fourth model is not included in Table 3.

First, the ownership model shows that private collection is 3%
 cheaper than collection by the municipality, but this difference is not significant. Compared to the data of 1998-2005 corrected for fixed effects this is the same percentage, but there is a big difference with the result of Dijkgraaf & Gradus who found a significant cost reduction of 10%.
Collection by a public firm instead of the municipality itself gives only a minimal cost reduction (lower than 1%), but this is also not a significant difference. Over the period 1998-2005 a small significant difference of 5% cost reduction can be found. In contrary, Dijkgraaf & Gradus found, although not significant, that collection by a public firm  was 4% more expensive than collection by the municipality.
Collection by a neighboring municipality or cooperation shows the greatest cost advantage compared to collection by the municipality itself in the current ownership model. For the data from 1998 to 2010 the test shows that it is 4% cheaper, but also this effect is not significant. This is an increase compared with the data set of 1998-2005 with fixed effects (2%, but insignificant). Dijkgraaf and Gradus also found a very small and insignificant effect.
According to the ownership model there are significant cost reductions possible by implementing a UBP system. This is in line with the finding of Dijkgraaf & Gradus. The bag-based system has the largest negative significant effect on costs. This system reduces cost by 13%, and the same is found in the data set of 1998—2005. However, because of the correction for fixed effects the percentage is less than found by Dijkgraaf & Gradus who found a negative significant difference of 25%. Apparantly, unobserved characteristics explain a large share of the found cost differences. This makes clear that estimation with fixed effects is important.
The frequency-based system shows a significant reduction of 8% in costs for the current data compared to 4% in the old data. Dijkgraaf & Gradus also found a 8% cost reduction. The crude system of volume pricing reduce the cost significantly by 5%. There are no big differences  with the 6% found in the old data set en the 4% found by Dijkgraaf & Gradus.

The weight based system also reduce the cost by 5% according to the ownership model. The old data results show a insignificant negative effect of 2%. For the findings on UBP this is a big difference with the paper of Dijkgraaf & Gradus who showed a significant cost reduction of 10%. Hence, they concluded that the systems which give more incentives to reduce waste (bag-based and weight-based) also lead to more cost reduction. They found a higher reduction with the bag-based system because this system had lower administrative costs.

Second, the year fixed effects models shows whether the cost reductions are stable over time. A striking difference between the outcomes of the data sets that use fixed effects and the outcomes of Dijkgraaf & Gradus is the significance of the results. Of the current results there are not many significant whereas almost all results of Dijkgraaf & Gradus were significant. The fixed effects seem to have a great influence on the results. The use of fixed effects gives us more accurate results because there is a correction for the unobservable variables. Because Dijkgraaf & Gradus did not use the fixed effects, the reliability of their results is questionable.
However for the private companies some significant results can be found. In the dataset from 1998-2005 and in the published results of Dijkgraaf & Gradus the cost advantage seems to deteriorate over time. In the old data set this declines from a 6% cost advantage in 1998 to a 10% cost disadvantage in 2005. Dijkgraaf & Gradus results show a cost advantage from 1998 (8%) till 2003 (3%). In 2004 (13% disadvantage) and 2005 (12% disadvantage) this cost advantage disappears. This is an interesting result because till 2003 private companies were the best performers in the waste collection market. In 2005 only public companies perform slightly worse because of the introduction of the VAT-obligation, which up to 2003 only private companies had to pay. For that reason it could have been expected that private companies would benefit from this new legislation and the increase in costs in 2004 and 2005 is therefore not logical. Dijkgraaf & Gradus give two possible explanations. The first explanation is that the private companies might use the introduction of the VAT obligation for public companies (their major competitors) to increase their tariffs and thus decrease the difference relative to the public mode of provision. The second explanation is that UBP systems have become more expensive in 2004 and 2005 and data show that  the UBP systems are more commonly used in municipalities with private companies.
The current data set shows a similar development in cost (dis)advantage from 1998 till 2005. But there is a remarkable finding that after 2005 the costs declines again. It appears that the private companies learned a lesson from their bad performance in 2004 and 2005 and brought back their costs. It could be investigated whether they have done this by lessening the tariffs or by introducing/changing a UBP system.
Also remarkable is the development of the cost advantages of waste collection by another municipality or a cooperation. This seems the best option for municipalities in the last few years. In Figure 3 the development of the cost effects for the different structures is shown. 

	Table 2. Effect on total waste collection and treatment costs for three specifications 1998-2010

	 
	Ownership
	 Year fixed                    effects
	 No UBP                 variables
	No fixed effects
	

	Collection by own municipality
	
	
	
	
	
	

	(reference)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	1999
	
	
	0.005
	***
	0.007
	***
	0.028
	***

	2000
	
	
	0.010
	***
	0.010
	***
	0.025
	***

	2001
	
	
	-0.044
	***
	-0.045
	***
	-0.035
	***

	2002
	
	
	-0.034
	***
	-0.033
	***
	-0.035
	***

	2003
	
	
	0.003
	***
	0.004
	***
	0.004
	***

	2004
	
	
	0.038
	***
	0.037
	***
	0.043
	***

	2005
	
	
	0.030
	***
	0.029
	***
	0.036
	***

	2006
	
	
	0.040
	***
	0.040
	***
	0.034
	***

	2007
	
	
	0.027
	***
	0.025
	***
	0.019
	***

	2008
	
	
	0.016
	***
	0.014
	***
	0.000
	***

	2009
	
	
	0.008
	***
	0.008
	***
	-0.013
	***

	2010
	
	
	-0.009
	***
	-0.009
	***
	-0.033
	***

	Collection by neighbour or cooperation
	-0.017
	**
	
	
	
	
	
	

	1998
	
	
	-0.001
	
	-0.002
	
	0.030
	

	1999
	
	
	-0.028
	*
	-0.028
	*
	0.001
	

	2000
	
	
	-0.001
	
	0.001
	
	0.031
	

	2001
	
	
	-0.004
	
	-0.008
	
	0.027
	

	2002
	
	
	0.000
	
	-0.004
	
	0.041
	**

	2003
	
	
	-0.003
	
	-0.007
	
	0.035
	*

	2004
	
	
	0.004
	
	0.003
	
	0.036
	*

	2005
	
	
	-0.007
	
	-0.007
	
	0.024
	

	2006
	
	
	-0.034
	*
	-0.037
	**
	0.009
	

	2007
	
	
	-0.040
	**
	-0.043
	**
	0.007
	

	2008
	
	
	-0.052
	***
	-0.059
	***
	0.011
	

	2009
	
	
	-0.060
	***
	-0.074
	***
	0.006
	

	2010
	
	
	-0.074
	***
	-0.089
	***
	-0.010
	

	Collection by public company
	-0.002
	
	
	
	
	
	
	

	1998
	
	
	0.014
	
	0.035
	
	0.025
	

	1999
	
	
	0.037
	*
	0.041
	**
	0.048
	*

	2000
	
	
	-0.001
	
	-0.001
	
	0.013
	

	2001
	
	
	-0.014
	
	-0.013
	
	0.007
	

	2002
	
	
	-0.010
	
	-0.013
	
	0.017
	

	2003
	
	
	-0.004
	
	-0.007
	
	0.018
	

	2004
	
	
	0.012
	
	0.009
	
	0.028
	

	2005
	
	
	0.019
	
	0.018
	
	0.026
	

	2006
	
	
	-0.004
	
	-0.005
	
	0.024
	

	2007
	
	
	0.002
	
	0.002
	
	0.025
	

	2008
	
	
	-0.022
	
	-0.021
	
	0.006
	

	2009
	
	
	-0.022
	
	-0.023
	
	0.011
	

	2010
	
	
	-0.003
	
	-0.004
	
	0.029
	

	Collection by private company
	-0.013
	
	
	
	
	
	
	

	1998
	
	
	-0.029
	**
	-0.022
	
	-0.051
	***

	1999
	
	
	-0.018
	
	-0.018
	
	-0.043
	***

	2000
	
	
	-0.010
	
	-0.012
	
	-0.032
	**

	2001
	
	
	-0.012
	
	-0.014
	
	-0.035
	**

	2002
	
	
	-0.002
	
	-0.009
	
	-0.009
	

	2003
	
	
	-0.010
	
	-0.017
	
	-0.023
	

	2004
	
	
	0.053
	***
	0.045
	***
	0.034
	*

	2005
	
	
	0.047
	***
	0.037
	**
	0.021
	

	2006
	
	
	0.026
	
	0.016
	
	0.011
	

	2007
	
	
	-0.019
	
	-0.027
	*
	-0.036
	*

	2008
	
	
	-0.039
	**
	-0.048
	***
	-0.047
	**

	2009
	
	
	-0.078
	***
	-0.088
	***
	-0.082
	***

	2010
	
	
	-0.066
	***
	-0.073
	***
	-0.058
	***

	
	
	
	
	
	
	
	
	

	UBP Volume
	-0.05
	***
	-0.05
	***
	
	
	-0.04
	***

	UBP Frequency
	-0.08
	***
	-0.08
	***
	
	
	-0.11
	***

	UBP Bags
	-0.13
	***
	-0.14
	***
	
	
	-0.22
	***

	UBP Weight
	-0.05
	***
	-0.06
	***
	
	
	-0.10
	***

	
	
	
	
	
	
	
	
	

	R2
	0.99
	
	0.99
	
	0.99
	
	0.98
	

	Observations
	6406
	
	6406
	
	6406
	
	6406
	

	
	
	
	
	
	
	
	
	

	* Coefficients significant at 90%, ** 95%, ***99%. All other coefficients are insignificant

	UBP - Unit Based Pricing
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Third, the model without UBP variables shows whether the results of the year fixed effects are much different when this variable is not taken into account. In this way it can be shown that previous literature overestimate the effect of contracting out because it does not look at the presence of UPB. Dijkgraaf & Gradus found that in their result nearly all coefficients showed  that the effect of the institutional form is less when no correction is made for the presence of UBP. They show that for the private companies this effect is even larger because the private companies make more use of UBP (as shown in the data) and thus the previous literature might overestimate the effect of privatization if contracting out is combined with the introduction of a UBP system.
The results of the current data set support this finding. Also from 2005 the effect of the institutional form is less when there is no correction for the presence of UBP. For example, in 2009 the effect of privatization is for 15% explained by UBP. Dijkgraaf &  Gradus even found 27% in 2002. So similar effects are found in all the tests.


Fourth, the model without fixed effects shows what the results would be if the new aspect of fixed effects would not be used. This shows how the results with the previous testing method (where no correction for the fixed effects was made) differ from the current method. In Table 3 it is clearly seen that these differences are high and have an even bigger effect as leaving out UBP variables. Most of the results where the fixed effects are left out show a bigger effect on cost (dis)advantage than when there is corrected for these unobservable data. For example, if there was not corrected for fixed effects the private companies would on one hand show a cost advantage of 13% in 1998 (instead of 6%) and on the other hand a cost disadvantage of 13% (instead of 5%). Overall it can be seen in all results that the fixed effects have a large influence and now gives much more accurate results.
	Table 3. Effect on total waste collection and treatment costs for three specifications 1998-2005

	 
	Ownership
	Year fixed effects
	No UBP variables
	No fixed effects
	

	Collection by own municipality
	
	
	
	
	
	

	(reference)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	1999
	
	
	0,022
	***
	0,025
	***
	0,027
	***

	2000
	
	
	0,021
	***
	0,023
	***
	0,025
	***

	2001
	
	
	-0,031
	***
	-0,030
	***
	-0,034
	***

	2002
	
	
	-0,021
	***
	-0,018
	***
	-0,033
	***

	2003
	
	
	0,015
	***
	0,018
	***
	0,006
	***

	2004
	
	
	0,045
	***
	0,047
	***
	0,046
	***

	2005
	
	
	0,036
	***
	0,039
	***
	0,039
	***

	Collection by neighbour or cooperation
	-0,006
	
	
	
	
	
	
	

	1998
	
	
	0,000
	
	0,001
	
	0,028
	

	1999
	
	
	-0,024
	
	-0,023
	
	-0,003
	

	2000
	
	
	0,006
	
	0,009
	
	0,027
	

	2001
	
	
	0,003
	
	0,000
	
	0,022
	

	2002
	
	
	0,002
	
	0,001
	
	0,035
	*

	2003
	
	
	0,000
	
	-0,002
	
	0,030
	

	2004
	
	
	0,005
	
	0,006
	
	0,032
	

	2005
	
	
	-0,005
	
	-0,004
	
	0,019
	

	Collection by public company
	-0,018
	*
	
	
	
	
	
	

	1998
	
	
	0,002
	
	0,011
	
	0,024
	

	1999
	
	
	0,017
	
	0,016
	
	0,045
	*

	2000
	
	
	-0,017
	
	-0,019
	
	0,009
	

	2001
	
	
	-0,027
	
	-0,026
	
	0,000
	

	2002
	
	
	-0,023
	
	-0,025
	
	0,009
	

	2003
	
	
	-0,018
	
	-0,019
	
	0,010
	

	2004
	
	
	0,012
	
	0,011
	
	0,021
	

	2005
	
	
	0,019
	
	0,019
	
	0,020
	

	Collection by private company
	-0,013
	
	
	
	
	
	
	

	1998
	
	
	-0,030
	**
	-0,031
	**
	-0,058
	***

	1999
	
	
	-0,024
	
	-0,028
	*
	-0,053
	***

	2000
	
	
	-0,012
	
	-0,017
	
	-0,043
	***

	2001
	
	
	-0,017
	
	-0,022
	
	-0,044
	***

	2002
	
	
	-0,008
	
	-0,016
	
	-0,018
	

	2003
	
	
	-0,017
	
	-0,024
	
	-0,032
	*

	2004
	
	
	0,050
	***
	0,041
	**
	0,024
	

	2005
	
	
	0,041
	**
	0,032
	*
	0,009
	

	
	
	
	
	
	
	
	
	

	UBP Volume
	-0,057
	***
	-0,058
	***
	
	
	-0,041
	***

	UBP Frequency
	-0,035
	***
	-0,042
	***
	
	
	-0,084
	***

	UBP Bags
	-0,128
	***
	-0,134
	***
	
	
	-0,230
	***

	UBP Weight
	-0,015
	
	-0,034
	*
	
	
	-0,097
	***

	
	
	
	
	
	
	
	
	

	R2
	0,99
	
	0,99
	
	0,99
	
	0,98
	

	Observations
	4232
	
	4232
	
	4232
	
	4232
	

	
	
	
	
	
	
	
	
	

	* Coefficients significant at 90%, ** 95%, ***99%. All other coefficients are insignificant

	UBP - Unit Based Pricing
	
	
	
	
	
	
	


	Table 4. Effect on total waste collection and treatment costs for three specifications 1998-2005 Dijkgraaf & Gradus

	 
	Ownership
	Year fixed effects
	No UBP variables

	Collection by own municipality
	
	
	
	

	(reference)
	
	
	
	
	
	

	
	
	
	
	
	
	

	1999
	
	
	0,045
	***
	0,046
	***

	2000
	
	
	0,041
	***
	0,035
	***

	2001
	
	
	-0,016
	***
	-0,022
	***

	2002
	
	
	-0,011
	***
	-0,016
	***

	2003
	
	
	0,026
	***
	0,018
	***

	2004
	
	
	0,064
	***
	0,052
	***

	2005
	
	
	0,054
	***
	0,043
	***

	Collection by neighbour or cooperation
	0,007
	
	
	
	
	

	1998
	
	
	0,010
	
	0,017
	***

	1999
	
	
	0,024
	***
	0,034
	***

	2000
	
	
	0,055
	***
	0,065
	***

	2001
	
	
	-0,005
	
	0,002
	

	2002
	
	
	0,010
	**
	0,003
	

	2003
	
	
	0,042
	***
	0,036
	***

	2004
	
	
	0,078
	***
	0,069
	***

	2005
	
	
	0,060
	***
	0,051
	***

	Collection by public company
	0,012
	
	
	
	
	

	1998
	
	
	-0,006
	
	0,009
	

	1999
	
	
	0,073
	***
	0,075
	***

	2000
	
	
	0,037
	***
	0,031
	***

	2001
	
	
	-0,024
	***
	-0,032
	***

	2002
	
	
	-0,019
	***
	-0,028
	***

	2003
	
	
	0,023
	***
	0,013
	***

	2004
	
	
	0,079
	***
	0,069
	***

	2005
	
	
	0,073
	***
	0,064
	***

	Collection by private company
	-0,042
	***
	
	
	
	

	1998
	
	
	-0,078
	***
	-0,074
	***

	1999
	
	
	-0,028
	***
	-0,032
	***

	2000
	
	
	-0,016
	***
	-0,027
	***

	2001
	
	
	-0,071
	***
	-0,087
	***

	2002
	
	
	-0,045
	***
	-0,063
	***

	2003
	
	
	-0,018
	***
	-0,039
	***

	2004
	
	
	0,077
	***
	0,054
	***

	2005
	
	
	0,061
	***
	0,031
	***

	
	
	
	
	
	
	

	UBP Volume
	-0,04
	***
	-0,05
	***
	
	

	UBP Frequency
	0,08
	***
	-0,10
	***
	
	

	UBP Bags
	-0,25
	***
	-0,25
	***
	
	

	UBP Weight
	-0,10
	***
	-0,12
	***
	
	

	
	
	
	
	
	
	

	R2
	0,98
	
	0,98
	
	0,98
	

	Observations
	3648
	
	3648
	
	3648
	

	
	
	
	
	
	
	

	* Coeffeicients significant at 90%, ** 95%, ***99%. All other coefficients are insignificant

	UBP - Unit Based Pricing
	
	
	
	
	


7. Sensitivity analysis

There is one more test that this paper will compare with Dijkgraaf & Gradus results to look whether their finding still holds. Dijkgraaf & Gradus concluded that UBP systems are more effective in reducing cost of waste collection than is contracting out and in Table 2 this finding is confirmed. However, this does not mean that introducing a UBP system in a municipality automatically lowers the costs. This test will look at the performance of the UBP systems in the different institutional structures.
Table 5 shows the results for the estimation with the multiplicative effects of UBP variables and the institutional form variables for 1998-2010. It will be compared with Table 6 that shows the findings of Dijkgraaf & Gradus for 1998-2005. They found that the general conclusion made on their ownership model (in this paper Table 4) was not valid. The model suggested that all municipalities with a UBP system have lower costs, but by including the ownership-dependent UBP variables it became clear that this effect was only presented by the bag-based and weight-based system. With the volume system lower cost were only found for municipalities with collection by a public or private company. This was the same for the frequency system, but here also municipalities with neighbor or cooperation had lower costs. The overall effect was even larger for the bag-based and weight-based systems. If such a system was used, municipalities that collect the waste themselves nearly always perform better, while with other modes of collection seem to deter the effectiveness of UPB.
The results from the new data set do not totally support these findings. They show that all types of UBP can lower the costs for municipalities. The results shows that the volume and frequency based system perform better than in the previous findings, whereas the weight-based system performs worse. For the volume system it appears that it is still not cost  effective with a neighbour or cooperation structure.
While weight-based system gives high incentives to reduce waste it does not reduce the collection and treatment cost as it did in Dijkgraaf & Gradus results. It could be that the administrative costs are too high for this collection system and thus reduces the cost effect. However, from an environmental point of view this system is still a good option for municipalities.
	Table 5. Unit-Based Pricing and institutional form: effects on total collection and treatment costs

	 
	 
	Ownership
	Ownership, UBP

	UBP-Volume all municipalities
	-0,05
	***
	-0,04
	**

	
	Collection by neighbour or cooperation
	
	0,05
	

	
	Collection by public company
	
	
	-0,03
	

	
	Collection by private company
	
	
	-0,03
	*

	
	Collection by own municipality
	
	
	Ref
	

	UBP-Frequency all municipalities
	-0,08
	***
	-0,05
	***

	
	Collection by neighbour or cooperation
	
	-0,13
	***

	
	Collection by public company
	
	
	-0,07
	***

	
	Collection by private company
	
	
	-0,03
	

	
	Collection by own municipality
	
	
	Ref
	

	UBP-Bags all municipalities
	-0,13
	***
	-0,08
	***

	
	Collection by neighbour or cooperation
	
	0,04
	

	
	Collection by public company
	
	
	-0,02
	

	
	Collection by private company
	
	
	-0,05
	**

	
	Collection by own municipality
	
	
	Ref
	

	UBP-Weight all municipalities
	-0,05
	***
	-0,05
	

	
	Collection by neighbour or cooperation
	
	0,01
	

	
	Collection by public company
	
	
	0,11
	

	
	Collection by private company
	
	
	0,00
	

	
	Collection by own municipality
	
	
	Ref
	

	Observations
	6406
	
	6406
	

	* Coeffeicients significant at 90%, ** 95%, ***99%. All other coefficients are insignificant


	Table 6. Unit-Based Pricing and institutional form: effects on total collection and treatment costs, Dijkgraaf and Gradus (2008)

	 
	 
	Ownership
	Ownership, UBP

	UBP-Volume all municipalities
	-0,04
	***
	0,00
	

	
	Collection by neighbour or cooperation
	
	0,05
	

	
	Collection by public company
	
	
	-0,09
	**

	
	Collection by private company
	
	
	-0,08
	**

	
	Collection by own municipality
	
	
	Ref
	

	UBP-Frequency all municipalities
	-0,08
	***
	0,03
	

	
	Collection by neighbour or cooperation
	
	-0,14
	***

	
	Collection by public company
	
	
	-0,12
	***

	
	Collection by private company
	
	
	-0,12
	**

	
	Collection by own municipality
	
	
	Ref
	

	UBP-Bags all municipalities
	-0,25
	***
	-0,30
	***

	
	Collection by neighbour or cooperation
	
	0,07
	

	
	Collection by public company
	
	
	0,12
	***

	
	Collection by private company
	
	
	0,05
	**

	
	Collection by own municipality
	
	
	Ref
	

	UBP-Weight all municipalities
	-0,10
	***
	-0,16
	***

	
	Collection by neighbour or cooperation
	
	0,11
	***

	
	Collection by public company
	
	
	0,11
	**

	
	Collection by private company
	
	
	0,06
	**

	
	Collection by own municipality
	
	
	Ref
	

	Observations
	3648
	
	3648
	

	* Coeffeicients significant at 90%, ** 95%, ***99%. All other coefficients are insignificant



8. Conclusion

This paper discusses the institutional development of the Dutch waste-collection market in the period 1998-2010. This research is based on ‘Institutional developments in the Dutch waste-collection market’ of Dijkgraaf & Gradus that discusses the same market from 1998 to 2005. The expansion of the data set makes it possible to obtain results for more observations and to correct for fixed effects. It is interesting to see whether previous observations still hold for the current data set and thus whether previous conclusions are still valid.
On average 38% of the municipalities have contracted out waste collection to a private firm and 18 % to a public firm (quite similar as for Dijkgraaf & Gradus who found 37% and 17%). However, the market shares are not stable over time. The trend which is seen in the waste collection market is an increasing market share for public firms. Their market shares raised from 4% (1998) to 28% (2005) to 33% (2010) which was near the market share of the private companies that have declined over time with 41% (1998) to 34% (2005 and 2010). This contrasts with the beliefs described in earlier literature done on the subject. Mainly, the research in the 20th century pointed out that privatization was the most effective tool to reduce costs in this sector. The data shows clearly that municipalities have more options. However, the market share of own collection or collection by a neighbour/cooperation have declined over time. Municipalities with own collection showed a negative development in market share by decreasing from 32% (1998) to 23% (2005) and even 17% (2010). For neighbour/cooperation this was 23% (1998), 15% (2005) and 16% (2010).  
Another and increasingly popular tool for municipalities is the use of an Unit Based Pricing (UBP) system. Dijkgraaf & Gradus found that 25% of the municipalities used such a system in the period 1998-2005, which is similar to the current data which shows 26%. But also this result is not stable over time because the use of UBP is increasing from 14% (1998) to 31% (2005) to 36% (2010). The four types of UBP differ in market share. The most popular systems seems to be the less refined frequency-based and volume-based systems with respectively a market share of 12% and 7% (10% and 6% for 1998-2005). The more refined bag-based and weight-based system both have a share of 4% for 1998-2010 and 1998-2005. Both systems give more incentives to reduce waste but especially the weight-based system has high administrative costs. An important notion is that UBP is more often used when municipalities contract out their waste of collection. Only 9% of the municipalities that collect the waste themselves use a UBP system, which is much lower than the percentage with public (23%) and private firms (34%).
As said, the leading opinion in the 20th century concerning waste collection was that contracting out reduces costs. However research in 21st century start to doubt this cost advantage (especially Bel). In their paper on the institutional developments in the Netherlands Dijkgraaf & Gradus (2008) found that the cost advantages are not stable over time. The cost advantages were much larger at the beginning of the studied period. Especially at the end of the period, since 2004 the cost for municipalities with private firms rose significantly. For their results they give three important explanations:

· Because of the dynamic process of contracting out the market tends to converge from a competitive market into a monopoly which leads to higher costs for the municipalities.

· The introduction of the VAT-compensation fund might have raised the reference price of the market.

· Previous research had not taken into account the presence of UBP. Dijkgraaf & Gradus find that UBP is a more effective tool to reduce costs than is contracting out. Because UBP is much more commonly used by municipalities that contract out waste collection the results in previous literature are biased.
From these explanations this paper has taken four important findings and tested them with the expanded data set for the period 1998-2010. With more observations and the correction for fixed effects it can draw the following conclusions after the comparison of the current results with those of Dijkgraaf & Gradus.
· They found that cost advantage of contracting out waste collection is not stable over time and this finding still holds, but an important remark should be made. They found that the cost advantage deteriorates over time for private collection, especially in 2004 and 2005. However, in the new data set it can be seen that from 2006 costs advantages are achieved again. A possible explanation for this is that the private companies have acknowledged their weakened results and try to maintain or improve their market share by reducing costs. Also from 2006 the waste collection by a neighbouring municipality or cooperation gives significant cost reductions, which shows that the results are not stable over time. Further research could show whether these trends are permanent.
· They found that UBP is more effective in reducing cost than contracting out. The results in this paper’s tests partly support these findings. The cost reductions for contracting out in the ownership model are even smaller then found by Dijkgraaf & Gradus and also insignificant. However, looking at the recent developments of year-fixed effects it seems that private companies are again able in reducing cost. This trend should be investigated in further research. For the UBP systems both the results show significant cost advantages. However, there are striking differences between the two researches, because the cost advantages in the new results are much smaller, especially for the higher incentive systems. The first high incentive bag-based system has the largest cost advantages with 13%, but this was 25% in Dijkgraaf & Gradus. The second high incentive system is the weight-based system and according to the ownership model this only reduces cost by 5%, whereas Dijkgraaf & Gradus found a reduction of 10%.
For the frequency-based and volume-based systems no big differences are found. These less refined systems which give less incentives to reduce the waste streams for households give a cost reduction of respectively 8% (same as Dijkgraaf & Gradus) and 5% (4% in results Dijkgraaf & Gradus). Although that UBP is still more effective in reducing cost than is contracting out, it should be noted that the effects were overestimated in the paper of Dijkgraaf & Gradus. This is probably due to the fact that they did not account for unobserved differences between municipalities with fixed effects.
· Dijkgraaf & Gradus showed that the earlier found cost advantages of contracting out in previous literature was overestimated because it did not took into account the influence of UBP on this cost advantage. UBP influenced the results because it was more used in private firms and thus could exaggerate the cost advantage of privatization. The current data shows that, relatively, UBP is still more used by private firms and also the results obtained from the current data set underline the finding of Dijkgraaf & Gradus.
Nearly all results show that the effect of the institutional form is less when no correction is made for the presence of UBP. Also in the new data set this effect is larger for private companies and thus it shows that the previous literature overestimates the effect of privatization if contracting out is combined with the introduction of a UBP system.

· Dijkgraaf & Gradus found that between four UBP systems there are differences in cost effectiveness. The high incentive bag-based and weight-based system reduced the cost significantly and more effective in all municipalities. The low incentive volume-based and frequency-based systems were only effective when a private or a public (for frequency also neighbour or cooperation) took care of the waste collection. The new data set is not in line with these findings. As said, the weight-based system shows poor results and is the worst performer of the four systems. The bag-based system is still the best performer but lost a lot of cost effectiveness (from 25% to 13%). As already concluded the effects of UBP systems were overestimated by Dijkgraaf and Gradus.

However, by performing a sensitivity analysis it is showed that UBP systems can reduce costs in all municipalities. Also the low incentive volume-based and frequency-based reduce cost significantly in all municipalities.
From the comparison between the current results with the paper of Dijkgraaf & Gradus there can be drawn some policy recommendations. Although a bit overestimated in previous research, UBP is again shown as an effective tool for cost reduction in the waste collection market and hence it should be stimulated. Not only does it reduce the costs, it also gives households an incentive to reduce the waste streams. A problem that might arise is possible illegal dumping in other municipalities. To prevent this, legislation should be formulated which makes it possible to monitor and fine this.
Results since 2006 show that privatization could again be a tool for reducing cost in the waste collection market. Although this trend needs further research, decision makers can consider privatization as a serious alternative. However, these decision makers of the municipalities should look at the big picture when negotiating a contract and make clear agreements on the following aspects:

· They have to make sure that there is enough competition in the market. This can be done by short contract durations and giving equal chances to all bidding parties.
· They should closely monitor the tariff adjustments and make clear agreements on its development.

Municipalities can also seriously consider waste collection by a neighboring municipality or cooperation. The estimations show that these structure has high cost advantages.

The municipalities should also stimulate that the bidding party implements UBP (or choose the party that uses UBP). From an environmental point of view all municipalities should make every effort to work with such a system.
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Figure 2. Development of use Unit Based Pricing 2006-2010





Figure 3. Development of cost (dis)advantages in the waste collection market 1998-2010





Figure 1. Market shares of municipalites for the different structures from 1998-2010.








� As the estimations are logarithmic, the effect can be calculated from exp(x)-1. Note that this effect has to be multiplied by 2.5 as collection costs are, on average, 40% of total costs for municipalities).


� It should be noted that UBP systems could evoke negative effects like illegal dumping or taking waste to another neighboring municipality that does not use a UBP system.





