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Abstract
The aim of this paper is to identify (1) the categories in which it is easier or more difficult for local
municipalities to implement green purchasing and (2) the role and extent of green purchasing policy
(GPP) in promoting green purchasing. To characterize the green purchasing potential of different
categories, we examine the green purchasing rate, or the ratio of green products/services to total
products/services purchased, of 21 categories of items. We employ data from a unique survey
conducted by the Japanese Ministry of the Environment, which provides data on green procurement
in municipalities. We observe that air conditioners suffer from low green purchasing rates, whereas
most municipalities purchase green products in the paper products and stationery categories. We also
examine the relationship between green purchasing rates and GPPs to identify the role and extent of
GPPs. Our regression analyses reveal that the presence of a GPP is associated with higher
implementation and measurement rates of green purchasing. This pattern is particularly evident for
the categories in which many municipalities without GPPs purchase green products but, in most

cases, do not measure their green purchasing rate.
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1. Introduction

Green public procurement (and green public purchasing) is recognized as “an important
tool to achieve environmental policy goals relating to climate change, resource use and sustainable
consumption and production” [1]. One of the reasons for this is that “the public procurement market
is considered as the largest business sector in the world” [2]. By using their purchasing power,
governments and public authorities can make important contributions to sustainability goals [1].
Another reason is that a wide variety of items, including vehicle fleets, construction materials,
chemicals, electronics and office materials, are publicly purchased. Therefore, public procurement
has the potential to contribute to the sustainable consumption and production of various types of
products and services.

However, many researchers have recognized that the potential of public
purchasing/procurement was not fully exploited in the 2000s and early 2010s. Therefore, many
previous studies have examined the barriers to exploiting the potential of green public
purchasing/procurement. For example, researchers point to financial constraints [3-9], the small size
of public organizations [10-13], and the lack of awareness [5, 10, 11] as barriers. In terms of other
main barriers, many researchers have identified organizational issues such as the lack of senior
management support [8, 9, 14-16] and the lack of clear strategic goals [8, 9, 17].

Some public authorities could actually implement green purchasing/procurement if
environmental criteria and/or standards were taken into account during the procurement/purchasing
process. Actually, some previous studies uncovered that environmental criteria were taken into
account in Swedish road maintenance contracts [18], in the tendering process of Finnish and
Swedish furniture regarding the chemical content [19], and in the Norwegian public procurement of
ICT equipment [20]. Other studies have found that environmental criteria were not taken into
account in tender assessments of services by most Swedish municipalities [21], in the procurement
of most Swedish construction contracts [22], and in the tendering processes of furniture in Spain
[23]. As shown above and by Cheng et al. [24], these studies focused on only one category of
products and services to determine whether to implement green purchasing/procurement.

If information on green purchasing rates by item category, or the ratio of green
products/services to total products/services purchased by category, is available, that information
could be useful for comparing the relative ease of green consumption/purchasing among categories.
We also can infer common characteristics of the item categories for which green products/services
are easily or not easily purchased, and understanding these characteristics allows us to develop more
effective policies. A questionnaire survey conducted by the Ministry of the Environment, Japan
(MOEJ) enables us to provide such information. In the survey, local governments were asked about
the extent to which they were making green purchases for 21 categories, including stationery, office

supplies, computers, air conditioners (hereinafter AC units), cars and public works. In addition, the
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survey covered all prefectures and municipalities in Japan, with a very high response rate of
approximately 96%. By employing data collected from this survey, we present the distribution of
green purchasing rates of Japanese municipalities by category and derive implications for green
public purchasing and green consumption.

Moreover, we examine the relationship between the green purchasing rates of
municipalities and their GPP. GPP is an action plan and/or a policy commitment that helps
governments implement green purchasing. Therefore, establishing GPP is very likely to make the
strategic goals of an organization clearer and as a result, make its staff awareness higher and make it
easier to gain senior management support. We analyze the relationship between purchasing and
policy because policy or action plans for green purchasing are recognized as powerful drivers of
green purchasing implementation [25]. Operating with the same understanding, the Sustainable
Purchasing Research Initiative (SPRI) has conducted surveys of local governments in several
countries to identify the status of their GPP and to make policy recommendations [26-28]. To
examine whether the presence or absence of a GPP is related to green purchasing performance (and
the measurement of that performance), we conduct regression analyses. We verify the hypothesis
that a GPP helps governments implement green purchasing.

We focus on local municipalities for the following two reasons. The first reason is that
local municipalities have not been doing as well in green purchasing as the national authorities and
prefectures. However, municipalities have accounted for a large percentage of the total public
spending although each of them is small. Thus, we cannot ignore the municipalities to make public
procurement even greener and thus, we focus on them. The second reason is that there is a variation
in the adaptation of GPPs among local municipalities. This variation is necessary for examining
the relationship between green purchasing rates and GPP. Because all of the prefectural governments
and designated cites have implemented green purchasing and adopted related policies, we cannot
compare entities that have adopted GPPs with those that have not at this administrative level.

Thus, the contributions of this paper are twofold: first, by using data with comprehensive
item categories relative to previous studies, it identifies the categories that are easier or harder for
local municipalities to implement green purchasing in. If we can understand these aspects of green
purchasing, we can identify which categories we should focus on as policy targets. This
understanding will help us form a policy to promote green purchasing in an efficient way, especially
for small and medium organizations. Second, we identify the relationship between green purchasing
performance and policy and determine whether and how the relationship is different between item
categories. Identifying the role and the extent of GPP in promoting green purchasing will be useful
for local municipalities across the globe (not only for Japan but also for the rest of the world).

The next section will explain the background of Japan’s green purchasing and the survey analyzed in

this paper. The third section will present results of data analysis. The fourth section will discuss the
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regression results. The final section will discuss the implications of the results and conclude this

paper.

2. Background
2.1 Basic forms of Japanese government

Like the UK and France, Japan is a unitary state. Its administration is divided into the
following three basic levels: nation, prefectures and municipalities. As of April 2020, there are 47
prefectures and 1724 municipalities. Many cities with a population greater than 500000, but not all,
are designated with a special status by a government ordinance and delegated many of the functions
normally performed by prefectural governments. These cities are known as “designated cities”. As of
April 2020, the following 20 cities have been given a designated status: Yokohama, Osaka, Nagoya,
Sapporo, Fukuoka, Kobe, Kawasaki, Kyoto, Saitama, Hiroshima, Sendai, Chiba, Kitakyushu, Sakai,
Niigata, Hamamatsu, Kumamoto, Sagamihara, Okayama and Shizuoka. The designated cities are
considered "equivalent to prefectures" in that many of the powers of prefectures have been delegated
to them [29].
2.2 Green purchasing in Japan

As Thomson and Jackson [30] mentioned, “Japan is the leading country in green public
procurement”, and Japan has been committed to green purchasing since a relatively early stage of the
movement. In 1995, the Japanese national government introduced the Action Plan for Greening
Government Operations, in which “environmental consideration[s] when procuring and using goods
and services” was mentioned. After the action plan, the Japanese Green Purchasing Law (the Act on
Promoting Green Procurement) was promulgated on May 31, 2000 and enforced on April 1, 2001.

The Green Purchasing Law obligates all national institutions (ministries, independent
administrative agencies, national university corporations, etc.) to buy designated green purchase
items that are specified by the basic policy of the law. The designated items included 101 items in 14
categories in 2001 and 275 items in 21 categories in 2018. Since 2003, the percentage of categories
with a green procurement rate of 95% or more in national organizations has been approximately
90%. Green purchasing by national organizations in 2017 is estimated to have reduced greenhouse
gas emissions by approximately 34570 t-CO2 [31].

Green purchasing itself is not the only obligation under the Green Purchasing Law.
National institutions are obligated to publicly report their green purchasing activity and to adopt a
PDCA cycle for their GPP that includes developing a GPP, implementing the policy, analyzing
policy achievements and improving the policy. The MOEJ [32] recommends taking the following
three steps for institutions making their own GPPs: (1) specifying procurement items targeted by the
policy, (2) establishing a policy task force or policy implementation system, and (3) illustrating the

procurement procedure. Figure A1 presents the basic green procurement policy of the city of
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Yokohama. Although targeted procurement items and policy implementation systems are not
specified in this policy, they are specified in the appendix, which is mentioned in the policy.
Moreover, the city of Yokohama published a manual for its procurement procedure [33].

In contrast to national institutions, local governments (prefectures and municipalities) have
no obligations under the Green Purchasing Law. Local governments are required to make reasonable
efforts to do what national institutions are obligated to do. All prefectures and all designated cities
have GPPs, whereas only about a quarter of municipalities do, as we will see in the next section. To
improve the situation and promote green procurement by municipalities, the MOEJ, in collaboration
with the Green Purchasing Network (GPN), an NGO that aims to promote green purchasing, has
undertaken the following initiatives for local governments: training newly appointed green
procurement staff in local governments, dispatching lecturers to teach green purchasing courses for
staff and helping individual local governments formulate and review their own GPPs and green
contract policies.

As we can see from one of the above initiatives, local governments are required to make a
reasonable effort to fulfill green contracts and engage in green purchasing, as per the Green Contract
Law established and enacted in 2007. This law targets the following six types of contracts: the
procurement of electricity, the procurement and leasing of automobiles, the procurement of ships,
ESCO (Energy Service Company) projects, architectural design and industrial waste management.
As with green purchasing, national institutions are obligated to take environmental issues into
consideration when making the above six types of public contracts and to publish records regarding
the contracts.

2.3 Questionnaire survey on green procurement by local governments

We use a survey conducted by the MOEJ, the “Questionnaire survey on green procurement
by local governments”. This survey collects information on the adoption of GPPs and municipalities’
progress in green procurement. The survey began in 2001, and questionnaires are sent to all
municipalities every year. The survey has several distinctive and useful features that reveal
municipalities’ progress in green procurement in Japan.

First, the survey has very high response rates, approximately 75% on average from 2001 to
2016, with a maximum rate of 96%. In contrast, the literature on green procurement in other
countries has suffered from low response rates; for example, Michelsen and Boer [10] had a
response rate of approximately 25% from municipalities and counties in Norway. Similarly, the
survey conducted by the Swedish Environmental Protection Agency had a response rate of 58% from
municipalities, government agencies, and government companies [34]. Such data sets can cause
sample selection bias problems, i.e., the local governments that have a higher interest in green
procurement tend to respond. In addition, the Japanese survey data allow us to describe the progress

of green procurement by municipalities with lower respondent bias.
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Second, in addition to asking about the adoption of GPP, the survey asks about the extent
to which each municipality has implemented green procurement and which products it has procured
in such a way. In 2018, the MOEJ expected municipalities to implement green procurement for the
following 21 categories: paper products, stationery, office furniture, imaging equipment (e.g.,
printers, scanners, projectors), electronic devices (e.g., laptop or desktop computers), office
equipment, mobile phones, home appliances, AC units, water heaters, lighting equipment (e.g.,
LEDs), cars, fire extinguishers, uniforms, bedclothes, work gloves, other fiber products (e.g., tents,
flags), other equipment (e.g., water-saving devices, solar power cells), emergency supplies (e.g.,
emergency food/water, portable batteries), public works (i.e., contracts with private firms, in terms
of infrastructures), and other public services (e.g., dining hall-related goods in government offices,
cleaning-related goods in government offices).

In asking about the extent of the green procurement of these products and services, the
questionnaire requires respondents to answer by choosing one of the following 7 categories: “Almost
100%”, “More than 80%”, “80% to 40%”, “Less than 40%", “Do not know the extent”, “‘Have the
criteria but have not purchased any yet”, and “No purchasing”. The first four categories imply that
the respondents have implemented green procurement and calculated the ratio of green products and
services to total purchase amount, while “Do not know the extent” implies that the respondent does
not know the ratio. The remaining two items imply that the respondent has not yet begun purchasing
greener products. However, “Have the criteria but have not purchased any yet” also indicates at least
that the respondent has some criteria for green procurement (though not a GPP itself), such as a list
of greener products or criteria for identifying which product is appropriate for green procurement.

In this paper, we focus on the survey conducted in 2016 because it is the latest version
available to researchers and the most comprehensive version in terms of the targeted items.
Moreover, we can ignore the change in the number of municipalities and their sizes over years,
which were caused by several mergers following the enactment of the Special Merger Law in 1995.
The number of municipalities was 3234 in 1995; however, this figure had decreased to 1724 by
2018. The largest change in the number of municipalities occurred from 2003 to 2006. During that
period, the number of municipalities diminished from 3196 (the beginning of April 2003) to 1827
(the end of March 2006).

2.4 Summary statistics

In 2016, the questionnaire was sent to 1721 municipalities, and there were more than 1664
responses, representing a response rate of 97%. We focus on the responses of municipalities by
excluding designated cities. That is, the size of our sample is 1644, representing almost all the
municipalities in Japan.

The size of the municipalities measured with a standard financial scale or by total

population tends to have right-skewed distributions (Figure 1). The standard financial scale is the
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sum of the municipality’s standard tax revenue and ordinary local allocation tax by the national
government. [35] (p. 23). This scale is an index of the size of a municipality's budget, which
indicates how much money they can use for their own purposes. This index rages from 2.75 to
1726.80 million dollars, with a mean of 135.61 million dollars. In addition, the total population in
municipalities ranges from 160 to 892,535, with a mean of 60,257.32 persons. These indices imply
that the size of the municipalities is widely dispersed, including a large number of small- and
medium-scale municipalities and several large-scale municipalities.

From the survey, we found that 400 of the 1644 municipalities had adopted a GPP by
2016. This indicates that almost 24% of municipalities in Japan have a GPP. Therefore, we have
enough variation in the implementation of GPPs by municipalities to examine the relationships
between the implementation of a GPP and the progress of green procurement.

Finally, the right and left sides of Figure 2 show box plots of the natural log of standard
financial scale and total population in municipalities with and without GPPs, respectively. Each box
area implies between the 25th and 75th percentiles of each of the size indices, while an upper line
implies an upper adjacent value, and a lower line implies a lower adjacent value. Moreover, the
points outside of both the upper and lower lines indicate outliers. We can see that in terms of size,
municipalities with GPPs tend to be larger than those without GPPs. However, the outliers in Figure
2 imply that several large-scale municipalities, such as Kagoshima City or Suginami District, have

not adopted a GPP.
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3. Analysis
3.1 Green purchasing rate by category

In this paper, we use the “green purchasing rate” to refer to the ratio of green
products/services purchased to total products/services purchased.

In this subsection, we describe the green purchasing rate of Japanese municipalities. Figure
3 displays the distribution of the green purchasing rate for 21 categories. It should be noted that the
number of valid responses differs across items. Blue areas represent the share of municipalities
implementing green purchasing at almost 100% for the item. Thus, all the purchases for the item
follow the guidelines for green purchasing. Orange areas show the share of municipalities whose
green purchasing of the item ranges from 80 to 99% of the total purchases of that item. Thus, the
municipalities in this area have excellent green purchasing performance. The gray areas represent the
proportion of municipalities that implement the green purchasing of items 40 to 80% of the time.
Roughly speaking, half or more than half of their purchases in this area are of green products.
Finally, light blue areas indicate the municipalities that implement green purchasing for the item but
do not measure the ratio of green purchasing to total purchasing of that item. Therefore, the blue,
orange, gray, yellow, and light blue areas in Figure 5 jointly show the share of municipalities with
some form of green purchasing for each item. Green purchasing items are sorted in descending order
based on share.

According to Figure 3, paper products have the highest share of municipalities with at least
some green purchasing. Eighty-two percent of municipalities are engaged in the green purchasing of
paper products. The second most popular item for green purchasing using this measurement is
stationery. The share of municipalities with some form of green purchasing for stationery amounts to
more than 75%. Thus, quite a few municipalities are engaged in some form of the green purchasing
of stationery. The third most popular item for green purchasing is cars. More than 60% of the
municipalities have implemented the green purchasing of cars. However, one should note that there
is a more than 10% difference between the green purchasing of cars and the green purchasing of
stationery in the share of municipalities with green purchasing.

The fourth most popular item for green purchasing using this measurement is lighting,
with a ratio of 62%. After lighting, the share of municipalities engaging in some green purchasing
gradually declines for each category from office equipment to work gloves. Approximately half of
the municipalities have implemented the green purchasing of home appliances in one way or
another. The shares are the same for home appliances, public works, fire extinguishers, emergency
supplies and other public services. The share declines, with a noticeable difference, for AC units.
Then, the share further declines, with larger differences, from other fiber products, other equipment

and bedclothes to water heaters. Finally, the green purchasing of mobile phones seems to be the least



popular across municipalities. Only 34% of the municipalities are engaged in the green purchasing
of mobile Phones.

The light green area in Figure 3 represents municipalities that have developed criteria for
green purchasing but not purchased such items yet. We can see that the size of the green area
becomes larger as we move down the figure. For paper products and stationery, the light green part is
almost negligible, i.e., almost all municipalities with criteria for green purchasing purchase
appropriate green items. In contrast, the light green areas under bedclothes, water heaters and mobile
phones are large. One plausible reason for this is that if items are purchased frequently, as in the case
of paper products or stationery, green purchasing is very likely implemented, while green purchasing
is seldom implemented if items are seldom purchased, as in the case of mobile phones or water
heaters. We suspect that, in the former case, procurement personnel can learn green purchasing
quickly, but they have few opportunities to learn how to implement green purchasing in the latter
case. One reason why purchase frequency may affect advancement of green purchasing is that job
rotation in the Japanese public sector occurs within a few years. Due to the job rotation, knowledge,
experience, and expertise in infrequent work are not likely to be accumulated within a given
department or among the department’s personnel. For this reason, green purchasing of mobile

phones, which are thought to be purchased less frequently, is not prioritized.
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Figure 3 Green purchasing rate of Japanese municipalities by category
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Conversely, making purchases more frequently is likely to advance green purchasing.
Therefore, if a given department (usually the procurement department) purchases items that are
infrequently purchased, including those for other departments, purchasing might be much greener.
However, departments are reluctant to delegate other departments to purchase products/services that
are important or urgently needed to complete their tasks. Otherwise, they might allow other
departments to purchase products for them. Such product or service categories include, for example,
uniforms and fire extinguishers.

As discussed above, we observe wide variation in the implementation of green purchasing
among items. Why are the green purchasing rates high for some products and low for others? One
reason is the difficulty involved in identifying greener products and services. For instance, in the
case of paper products and stationery, there are several labels or criteria used to identify such
products as environmentally friendly goods. One of the most famous examples is the “Eco-mark”™, a
label that indicates that the product is environmentally friendly. Eco-marks have been used since
1989; thus, for procurement personnel, it is relatively easy to purchase environmentally friendly
products in that category. In contrast, there is no official way to indicate greener mobile phone
products. We noticed that the green purchasing rate is low for AC units. This is somewhat surprising
because the energy efficiency criteria issued by the Japanese government are well known and easy to
find. Moreover, AC units are also known for their large electricity consumption. A plausible reason
for the low green purchasing rate is that the price differential of energy efficient AC units and typical
AC units is quite large. Another reason is that it is difficult to identify whether purchased AC units
satisfy the criteria on green products because the AC units purchased in the Japanese public sector
are not ready made like those for home use but, rather, are tailor made and embedded in the building
in many cases.

As we can see from Figure 3, there are many municipalities that have implemented green
purchasing but do not measure their green purchasing rate, leaving us to wonder what percentage of
municipalities that have implemented green purchasing do not measure their green purchasing rates
and what percentage of municipalities have an almost 100% green purchasing rate? Figure 4 gives
such information. The colors are the same as in Figure 3; for example, the blue areas represent the
share of the municipalities whose green purchasing rate for the given category is almost 100%, and
the blue, orange, gray, and yellow areas in Figure 6 jointly show the share of municipalities
measuring their green purchasing rate for each category. The categories are sorted in descending
order according to share. The average share across the categories is 24%. Thus, it is clear that many
municipalities do not measure their purchasing rates.

From Figure 4, we can see that the share of municipalities measuring their green
purchasing rates varies widely by category. Sixty-four percent of municipalities measure their green

purchasing rate for paper products, whereas only 9% of them measure their green purchasing rate for
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other equipment. Because the average share of municipalities measuring green purchasing rates is
only 24%, it can be seen that the green purchasing rate for paper products is much easier to measure
than the rates for other categories. Stationery and cars are also easier to measure (44% and 42%,
respectively). It is likely easy to judge whether products in these categories are green products
because there are many eco-labeled products in the categories or clear environmental criteria for
products in the categories.

As a general trend, more municipalities measure the purchasing rate of the categories for
which more municipalities implement green purchasing. While 50% of municipalities implement
green purchasing in public works (from Figure 3), only 12% of those municipalities measure their
green purchasing rate for public works. This tendency is similar to findings in the literature. Varnis
et al. [22] reported that it is hard to judge whether or not construction contracts fulfill the
environmental requirements in the case of the Sweden. Sporrong and Brohner [21] also provided
evidence that there are some difficulties with assessing the tenderers of architectural and engineering
services using the environmental criteria in Swedish municipalities. Japanese municipalities may be
in the same situation. The main reason for this is likely that it is hard to judge whether some public
works products meet the criteria for being a green product, but it is easy to judge whether other
public works products do. Some public works products are tailor made rather than ready made.
Therefore, it is hard to judge whether they meet the criteria. However, it is relatively easy to judge
whether certain public works products, such as road paving, meet the criteria for being green
products [18]. We suspect that many municipalities implement green purchasing for products in
public works categories with clear criteria for green products, but they do not know whether they are
implementing green purchasing for products with unclear criteria. As a result, many municipalities
implement green purchasing for public works but do not measure the purchasing rate of the
categories.

In this subsection, we compared categories in terms of implementation of green purchasing
and measurement of green purchasing rate. In discussing the comparative results, we discussed the
following three aspects of the implementation and measurement: (1) frequency (quantity) of
purchases, (2) product/services features (tailor-made products or ready-made products and existence
of clear criteria such as eco-labels), and (3) whether it is easy to purchase in bulk (by the
procurement department). While (1) and (2) are not controllable/easily controlled by municipal
initiatives, (3) can be controlled by municipal initiatives. In addition, (1) and (2) make it easier to
implement green purchasing, but whether they make it easier to measure the green purchasing rate is
unclear. With regard to (1), in particular, the learning effect is likely to make it easier to implement
green purchasing as the frequency of purchases increases. However, if it is not possible to purchase
in bulk (by the procurement department), it is likely to be difficult to monitor the status of green

purchasing or measure the green purchasing rate. Paper products and stationery are very likely to be
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purchased more frequently, and many municipalities have been implementing green purchasing for
both categories. The difference in the share of municipalities measuring their green purchasing rates
between these two categories may be due to the relative reluctance to buy stationery in bulk
compared to paper products in general.

Measuring their own green purchasing rates allows municipalities to understand their
current situation of green purchasing, and understanding the current situation is essential for
improvement. In other words, measuring green purchasing rates of some items is essential for
promoting green purchasing of these items. Based on the above discussion, a potentially effective
initiative by municipalities is bulk purchasing by procurement departments to make it easier to
measure green purchasing rates. Development of a green purchasing policy would facilitate bulk
purchasing by procurement departments and, as a result, make it easier to measure the procurement
rate as well as to implement green purchasing. To test this proposition, we analyze the differences in
the implementation of green purchasing and measurement of green purchasing rates between
municipalities with and without green purchasing policies.

3.2 Relationship between green purchasing rates and policies

Figure 5 illustrates the share of municipalities that have implemented green purchasing by
adopting a GPP. Light green bars show the share of green purchasing municipalities that have
adopted a GPP, while light blue bars show those without a GPP. For example, among municipalities
with a GPP, almost 100% implement green purchasing for paper products in one way or another.
These include municipalities that implement green purchasing without measuring the green
purchasing rate as well as those engaging in almost 100% green purchasing. For the paper products
category, among municipalities without a GPP, the share of municipalities implementing green
purchasing is less than 80%. The order of the items on the horizontal axis is the same as in Figure 3.

We observe a positive correlation between GPP adoption and green purchasing
implementation. For all items, light green bars are taller than light blue bars, i.e., the share is higher
if they have adopted a GPP. Even for the least popular category for green purchasing, mobile phones,
the share of municipalities implementing green purchasing is more than 40%. This suggests that
GPPs may promote or assist in the implementation of green purchasing.

Figure 5 demonstrates a pattern in the difference between municipalities with a GPP and
those without a GPP in the share of green purchase implementing municipalities. The differences are
smaller at both ends of Figure 5, that is, for paper products and mobile phones. As we move from the
left to the center along the horizontal line, the difference becomes larger. It is the largest for
uniforms, with 35 percentage points. The items next to uniforms such as electronic devices and work
gloves seem to have greater impacts if a GPP is adopted by the municipalities.

The ranking based on the share of GPP-implementing municipalities is almost the same as

that in Figure 3. Paper products have the highest share, while mobile phones have the lowest share.
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This observation is true for both municipalities with a GPP and those without a GPP, except for in
the public works category. Among municipalities with a GPP, the share of municipalities
implementing green purchasing for public works is slightly lower than that for other items on either
side of public works. In contrast, among the municipalities without a GPP, the share is higher for
public works than for other categories, such as work gloves and home appliances, which are located
to the left in the graph. Thus, the positive correlation between the GPP adoption and the green
purchasing rate is lower for public works than for other items. The procurement of public works may

depend on regulations or policies other than a GPP.
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Figure 6 illustrates the share of municipalities with and without GPPs that measure their
green purchasing rates for each item. The order of the items is the same as in Figure 3. The light
green bar shows the share of municipalities measuring their green purchasing rates, while the light
blue bar shows municipalities that lack such measurements.

We find that overall, there are large differences in the share between the two types of
municipalities. The largest difference, of almost 30 percentage points, is observed for work gloves.
Municipalities with GPPs are more likely, by almost 20 percentage points, to measure their green
purchasing rate than are those that lack a GPP. The smallest difference is observed for other
equipment, but that difference is still approximately 7 percentage points.

The difference is also small for paper products and cars, which has two possible
explanations. The first possible explanation is that the criteria for green products for these items are
clear; hence, a GPP is not needed to purchase them. Another possible reason is that municipalities do
not frequently purchase cars, and hence, it is easier for them to measure their own green purchasing
rate. Figure 6 shows that for work gloves, office furniture and uniforms, the measurement rates are
low for municipalities without a GPP. We notice that these three items have small environmental
impacts, or, at least, they seem to. Consequently, procurement personnel in municipalities without a
GPP may not bother to measure the green purchasing rate of these categories.

The comparison between stationery and cars provides insight into the impacts of GPP
adoption and the impacts of purchase frequency. The share of municipalities without a GPP that
measure their green purchasing rate for stationery is lower than that for cars (Figure 6), but the
opposite is true for implementation of green purchasing (Figure 5). We surmise that this pattern
reflects the impacts of purchase frequency on the implementation of green purchasing and
measurement of green purchasing rates; purchase frequency is positively correlated with the
implementation but negatively correlated with the measurement, as we discussed in the subsection
above. However, from Figure 6, we can infer that once municipalities adopt a GPP, they are much
more likely to measure their green purchasing rate for stationery than to do so for cars, and the

impact of a GPP on the measurement is greater for stationery than for cars.

4. Regression Analysis
4.1 Estimation model

In the last subsection, we examined the relationship between green purchasing of
products/services in certain item categories and green purchasing policy or practices. However, other
external factors such as the size of municipalities may also affect the decision regarding whether to
adopt a GPP. For example, a municipality that has a larger budget can more easily adopt a GPP and
implement green purchasing. In this case, it is difficult to distinguish between the effect of GPP

adoption and that of the size of the municipality. Therefore, it is necessary to conduct a multivariate
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regression analysis to reveal the impact of GPP adoption on both the implementation of green
purchasing and the municipality's measurement of its own green purchasing rate.

The purpose of this section is to identify the treatment effects of GPP adoption on both the
implementation of green purchasing and the municipality's measurement of its own green purchasing
rate while controlling for effects of other factors such as municipality size. Let Implementation;
and Measurement; be municipality i ’s net benefits from the implementation of green purchasing
and the measurement of its own green purchasing rate, respectively. In addition, we assume that
these variables are explained by GPP adoption and other explanatory variables such as the size of
each municipality. We specify the models as follows:

Implementation; = B1GPP; + y1X;+¢e1;  ...(1)

Measurement; = B,GPP; + Y, X; + &5; ..(2)
where GPP; is an indicator variable for GPP adoption, X; is a vector of control variables, and &;
and &,; are idiosyncratic errors. In addition, S, f2, Y1, and Yy, are parameters to be estimated.

However, we cannot observe both Implementation; and Measurement;. Instead, we
can observe whether the municipality implements green purchasing (Implementation;) and
whether the municipality measures its own green purchasing rate (Measurement;). Hence, we
assume that Implementation; takes the value one if Implementation; = 0, otherwise zero.
Thus, the municipality implements green purchasing if it evaluates its net benefit to be greater than
or equal to zero. Measurement; and Measurement; are defined similarly.

Our variable of interest is GPP;, which takes the value one if a municipality 7 adopts a
GPP. This variable is expected to identify the impacts of GPP adoption on whether a municipality
implements GPP and/or measures its own green purchasing rate. Therefore, we expect GPP; to have
positive signs.

A control variable vector, X;, includes the natural log of the standard financial scale of
municipalities and populations. The natural log of the standard financial scale is expected to capture
the effects of the financial constraints of the municipality and the municipality size. Financial
constraints and a small size can be barriers to green purchasing [3-13]. Therefore, the coefficient of
this variable is expected to be positive. We include the natural log of population as a proxy for the
effects of the size of the municipality. Finally, we include prefecture dummies to control for time-
constant unobservable factors such as the environmental consciousness of the prefecture to which
municipality 7 belongs.

We assume that &;; and &,; are distributed by standard logistic distributions,
respectively. Therefore, we apply the logit model to estimate the parameters. Moreover, for the
estimation of Equation (2), we exclude municipalities that do not implement any green purchasing to
focus on the extent to which municipalities that implement green purchasing also measure their own

green purchasing rate.
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4.2 Estimation results

We confirm that almost all of the coefficients of the variables, except for the natural log of
the population, have the expected sign. We briefly summarize the results in terms of the control
variables. First, the coefficients of the natural log of standard financial size are statistically
significant and show a positive sign for the implementation of green purchasing for most items. This
result is consistent with the literature [3-13]. On the other hand, this variable has no significant
impact on the measurement of green purchasing for most items. These results imply that financial
constraints may not be a strong barrier to measuring the green purchasing rate. Second, we find that
the natural log of population has no significant impact on both the implementation of green
purchasing and measuring the green purchasing rate for most items. It may not be appropriate as a
proxy. The details are summarized in Appendix C.

Next, we explain the results with regards to the GPP. Table 1 summarizes the average
partial effects (hereinafter, APEs) of adopting a GPP on each of the dependent variables for 21 items.
Table 1 also shows the effective sample size for each estimation. This table indicates that the
adoption of a GPP has positive and statistically significant impacts on both the implementation of
green purchasing and the municipality's measurement of its own green purchasing rate.

Regarding the estimation results for the implementation of green purchasing, we find that
if a municipality has a GPP, then it tends to implement green purchasing for all items except mobile
phones, water heaters, other equipment, and public services. Almost all APEs are larger than 10%.
According to Column (1) of Table 1, for stationery and office equipment, GPP adoption has the
highest APE, which is approximately 19%. The second highest APE, roughly 18%, is found for
imaging equipment, electronic devices, and uniforms. The third highest APE, approximately 17%, is
found for office furniture and work gloves. After work gloves, the APE declines but remains high.
The APE is approximately 15% for lighting equipment. GPP adoption has the same APE,
approximately 14%, for paper products, home appliances, and cars. Moreover, the APE is
approximately 12% for fire extinguishers. The remaining items have APE values less than 10%.
Among the remaining items, the highest APE of approximately 9% is revealed for bedclothes and
emergency supplies. The second highest APE is approximately 8% for other fiber products. The
lowest APE among the 21 items is approximately 6% for other public services and AC units.

According to these results and Figure 5 in the previous section, we find that GPP has a
higher APE on items for which there is a larger difference in the share of municipalities engaging in
green purchasing with and without a GPP. For example, uniforms have higher values in both APE
and the difference in green purchasing between municipalities with and those without a GPP. In
contrast, several items that have relatively higher values in this difference have lower APEs. For
instance, the differences in green purchasing between municipalities with a GPP and those without a

GPP for AC units and cars exceed 20%, whereas their APEs are lower than 15%.
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Table 1: APEs of green purchasing implementation and measurement of 21 categories

1) )

. . Municipality measuring its own green purchasing
Implementation of green purchasing

rate
Items APE N APE N
0.14%%* 0.12%%*
Paper Products 1602 1335
(0.02) (0.03)
0.19%** 0.23%%*
Stationery 1598 1238
(0.02) (0.03)
0.14%%* 0.12%%*
Cars 1590 1020
(0.03) (0.04)
Lighting 0.15%** oy 0.20%** 994
Equipment (0.03) (0.04)
Office Equipment 1585 933
(0.03) (0.04)
Office Furniture 1592 916
(0.03) (0.03)
Imaging 0.18%** . 0.22%%* 903
Equipment (0.03) (0.04)
Electronic Devices 1578 854
(0.03) (0.04)
Uniforms 1582 867
(0.03) (0.04)
Work Gloves 1585 777
(0.03) (0.04)
Home Appliances 1585 772
(0.03) (0.04)
Fire Extinguishers 1579 758
(0.03) (0.04)
Emergency 0.09%** 1582 0.20%** 719
Supplies (0.03) (0.04)
0.04 0.12%%*
Public Works 1585 676
(0.03) (0.04)
Other Public 0.06** 1580 0.17%%* 652
Services (0.03) (0.04)
0.06** 0.16%**
Air Conditioners 1578 701
(0.03) (0.04)
0.03 0.12%%*
Other Equipment 1574 533
(0.03) (0.04)
Other Fiber 0.08** - 0.22%%* 659
Products (0.03) (0.04)
Bedclothes 1568 503
(0.03) (0.04)
0.01 0.23%%*
Water Heaters 1567 454
(0.03) (0.04)
-0.02 0.21%**
Mobile Phones 1565 424
(0.03) (0.05)

APE denotes the average partial effect of GPP; on corresponding dependent variables for 21 items.
Standard errors in parentheses. All the estimations include the natural log of the population, the natural

log of the standard financial scale, and prefecture dummies. * p < 0.1, ** p <0.05, *** p <0.01.
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Next, we discuss the impact of GPP adoption on a municipality's measurement of its own
green purchasing. Column (2) of Table 1 summarizes the estimation results for the measurement of
green purchasing. This column shows that the APEs of the adoption of a GPP are positive and
statistically significant for all items. Moreover, almost all of the APEs are larger than 20%. As shown
in Column (2) of Table 1, the highest APE of the implementation of GPP on a municipality's
measurement of its own green purchasing rate is approximately 28% for office equipment and work
gloves. The second highest APE, approximately 26%, is found for electronic devices. The third
highest APE, roughly 25%, is found for office furniture. The fourth highest APE is approximately
23% for stationery, water heaters, and bedclothes. Imaging equipment and other fiber products have
the fifth highest APE, which is approximately 22%. Mobile phones, home appliances, lighting
equipment, and uniforms have an APE of approximately 21%. The APE is less than 20% for the
remaining items. Among them, fire extinguishers an APE of approximately 19%. Other public
services have an APE of approximately 17%, while the APE is approximately 16% for AC units.
Paper products, cars, other equipment, and public services have the lowest APEs among the 21 items
at approximately 12%.

These results are similar with the results for the implementation of some green purchasing.
We find that GPP adoption has higher APE on items which have a large difference in the share of
municipalities with measuring their own green purchasing rate by with and without GPP. Similarly,
several items with relatively higher values in terms of this difference have lower APEs. One example
is uniforms, which differ by 28% between municipalities with and without a GPP but for which the
APE of a GPP is 20%.

In our analysis, the APE of GPP; indicates its impact on the probability of implementing
green purchasing or of the municipality measuring its own green purchasing rate. Then, we can
interpret our estimation results as expected differences in the share of municipalities that implement
green purchasing or that measure their green purchasing rate according to whether the municipality
has adopted a GPP after controlling for the effects of municipalities’ size. We can observe that this
expected difference in the share of municipalities that measure their green purchasing rate is higher
than the difference without controlling for municipalities' size, while the opposite is true for the case
of whether a municipality implements green purchasing.

Our estimation results are different from those illustrated in Figures 5 & 6 in the previous
section. Before controlling for the effects of the municipalities’ size, it appears that the impact of
GPP adoption is greater on the implementation of green purchasing than on whether a municipality
measures its own green purchasing rate. Figures 5 & 6 indicate that the differences in the share of
municipalities that implement green purchasing between those with and without a GPP is higher than
the difference in whether they measure their own green purchasing rate, except for stationery, other

fiber products, mobile phones, and water heaters (for detailed information, see Appendix B).
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Moreover, these differences are not particularly great, with a mean value of approximately 5%. In
contrast, our estimation results, which take into account the size of the municipalities, provide the
opposite results, showing that GPP adoption has a greater effect on whether a municipality measures
its green purchasing rate. GPP adoption has a higher APE on the measurement of green purchasing
rate than on the implementation of green purchasing except in the case of paper products. Moreover,
the extent of the difference in the green purchasing rate between municipalities with and without a
GPP becomes greater.

As argued by Darnall et al. [26], GPP adoption can promote green purchasing. We confirm
that GPP adoption has positive and statistically significant impacts on both the implementation of
green purchasing and on whether a municipality measures its own green purchasing rate after
controlling for the effects of municipalities’ size. One implication of our estimation results is that
GPP adoption can help municipalities to measure their own green purchasing rate rather than
implement green purchasing. This finding suggests that the GPP adoption can help municipalities
initiate green purchasing and make it more successful. Notably, there are higher impacts of GPP
adoption on the further success of green purchasing measurement.

One possible interpretation of the effectiveness of GPP is that the adoption of GPP can
promote green purchasing by solving some of the problems in advancing green purchasing. First,
since the adoption of GPP can be interpreted as an establishment of a strategic goal in terms of green
purchasing, it can identify the aims and benefits of green purchasing [8, 9, 17]. Second, once GPP is
adopted, it can increase environmental awareness within the municipality. Therefore, the adoption of
GPP can directly solve the lack of awareness [5, 10, 11]. Third, the adoption of GPP can make green
purchasing an organization-wide initiative by increasing the importance of green purchasing within

the municipality. Then, it can address the lack of support from senior managers [8, 9, 14-16].

5. Conclusion

Drawing upon a unique data set from the “Questionnaire survey on green procurement by
local governments”, we examined the current progress of green purchasing in Japan in 21 categories
and investigated the role of GPP in green purchasing. We outlined the implementation of GPP for the
21 categories and conducted multivariate regression analyses. We found a considerable variation in
the green purchasing rates among categories and positive impacts of GPP adoption on the green
purchasing rates.

We can summarize the findings from the summary statistics of our data as follows. Our
data reveal the characteristics of items that are more likely to advance in green purchasing. The data
show that items tend to progress in green purchasing if they are purchased more frequently and/or in
larger quantities (e.g., paper products and stationery). One possible reason for this success is that

purchasing officers can improve in implementing green purchasing with experience. Alternatively,
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the cost of green purchasing may be relatively lower for such items. Moreover, our data show that if
items are often purchased in bulk (e.g., uniforms, work gloves, paper, stationery, etc.), they also tend
to be prioritized for green purchasing. One plausible reason is that bulk purchasing eliminates the
need for interdepartmental coordination. In addition, green purchasing is also advanced in items for
which criteria such as an “eco-label” are used to identify eco-friendly goods. The opposite is true for
several items, such as mobile phones.

In contrast, tailor-made items such as public works and AC units are less likely to advance
in green purchasing. With regard to AC units, procurement officers have to specify the performance
of the goods to meet certain criteria of energy efficiency since no explicit standards exist for office
AC units. This situation is also true for public works. For these items, it is more difficult for
procurement officers to identify whether a product or contract is environmentally friendly. In
addition, the green purchasing rate is less likely to be measured for tailor-made items.

Next, our estimation results indicate that a GPP can improve the advancement of green
purchasing in terms of both implementation and measurement, even for items for which green
purchasing is relatively difficult to implement. The results are also robust when controlling for the
size of the municipality. We find that for all items, implementation of green purchasing is more
advanced in the municipalities with a GPP. In terms of implementation, there are large differences
between municipalities with and those without a GPP for uniforms, work gloves, and computers,
with differences exceeding 30%. On the other hand, the percentage is approximately 20% for paper
products and 13% for mobile phones. In other words, it is clear that the impact of a GPP is relatively
high for items for which green purchasing as a whole is in progress to some extent. The same is true
for the measurement of green purchasing.

We also find that the impact of GPP adoption is higher on the measurement of green
purchasing than on its implementation. One reason for the particularly large impact of GPP adoption
on measurement might be that GPP adoption makes municipalities manage green purchases and
measurement is necessary for management. Another reason is that starting to measure the green
purchasing rate is relatively easier than starting to implement green purchasing. The implementation
of green purchasing requires coordination among the departments making the green purchases,
which is particularly difficult in cases of separate purchases. Furthermore, the measurement of green
purchasing is not progressing in most municipalities, so there is more room for improvement.

The results of our analyses suggest the effectiveness of a GPP. One of the main reasons for
its effectiveness is likely that GPP adoption makes it easier to purchase items in bulk. As we
discussed in Section 3.1, the relative ease of bulk purchasing is likely one of the main reasons for
successful green purchasing of paper products. GPP adoption changes green purchasing from
individual initiatives to organization-wide initiatives. This change facilitates interdepartmental

coordination for bulk purchasing or may make interdepartmental coordination unnecessary to
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purchase in bulk in some cases. There are likely other channels through which GPP adoption affects
green purchasing. Nevertheless, we find that GPP adoption is positively associated with
implementation and measurement of green purchasing.

Despite the effectiveness of GPP, only approximately 25% municipalities have adopted a
GPP in Japan. Therefore, the national government should take measures to promote GPP adoption as
well as green purchasing in collaboration with prefectures that have a better understanding of their
own municipalities than the national government. Because larger municipalities are more likely to
adopt a GPP and there is a strong correlation between the advancement of green purchasing and the
size of the municipality, such measures would be better targeted primarily at small municipalities.
When developing measures for small municipalities, it is important to note that most small
municipalities have limited human, financial and other resources for green purchasing.

We can discuss some policy implications. First, if accessibility to and identifiability of
green products/services is high, even municipalities with little resources, knowledge and experience
for green purchasing may be able to implement green purchasing. We observe a high percentage of
municipalities implementing green purchasing for categories for which there are many eco-labeled
products (accessibility) or clear environmental criteria for products (identifiability). This observation
implies that it is easier for green purchasing of such categories to spread to small and medium
municipalities. Therefore, measures to improve accessibility to and identifiability of green products
may be useful to promote green purchasing among small and medium municipalities.

Second, the promotion of green purchasing has potential for further mitigation of climate
change. Notably, green purchasing in public works and air conditioning can result in a large
improvement in environmental quality since these categories have relatively large environmental
impacts and are likely to have long-term consequences. Moreover, among the municipalities with
some extent of green purchasing, there is also room for improvement in their measurement of this
purchasing. In this municipalities, measuring green purchasing is more effective since the high rate
of green purchasing is more meaningful.

GPP can play an important role in advancing green purchasing by municipalities. Darnall
et al. [26] report that GPP adoption can promote successful green purchasing implementation. Our
results are consistent with their findings. We empirically confirm that GPP adoption can promote
green purchasing implementation as well as the measurement of green purchasing rate for almost all
21 item categories. Notably, GPP adoption has a higher impact on the measurement than on the
implementation. In other words, the GPP adoption can promote green purchasing in practice while
making green purchasing more successful. The GPP plays an important role in green purchasing
implementation and its success.

Our study fails to address the important issues that were addressed in previous studies. For

example, we do not examine how green purchasing performance is affected by some important
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drivers/barriers to implementing GPP practices such as government legislation [9, 11, 29, 36, 37],
knowledge [9, 22, 38] and training [9, 11, 15, 17, 22, 39]. In addition, we do not examine
environmental impacts, welfare impacts nor spillover effects unlike some previous studies (e.g., [40-
42]). Finally, we focus only on environmental aspects, but public procurement/purchasing has been
taken into account as well as environmental aspects (sustainable public procurement/purchasing).
More recently, the EU started to exploit public procurement towards a circular economy (circular
public procurement) [43], and several studies have addressed public procurement from the
perspective of circularity (e.g., [44-46]). With the current data, we cannot estimate the relationship
between green purchasing performance and the above impacts, and cannot analyze from the
perspective of circularity.

Specifically, as the first study of green purchasing rates by categories, we focused on fact
finding. Consequently, we looked at the correlations but did not identify the causal impacts of GPP,
“eco-labeling”, bulk purchasing, and managerial barriers on the green purchasing rate. These are the

important areas for our future research.
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Appendix A

City of Yokohama Basic Policy on Promoting Green Procurement

In order to address environmental issues such as global warming and waste management and to build a sound material-cycle

society, it is necessary to review social system consisting of mass production, mass distribution, mass consumption, and mass

disposal, transforming it into a sustainable one with smaller environmental loads.
Enhancing procurement of environmentally friendly goods and services (hereinafter called “green procurement”) by the city, as
both a business and a consumer, to reduce environmental loads will raise the demand of the citizen for eco-friendly goods and|
services. The Act on Promotion of Procurement of Eco-Friendly Goods and Services by the States and Other Entities (hereinafter
called the Act on Promoting Green Procurement) was enacted to promote green procurement. Local governments are desired to
promote procurement of eco-friendly goods and services in the Act. The city hereby formulates and implements this basic policy
for reinforcing promotion of green procurement.
1. Purpose
The purpose of this basic policy is that the city contributes to building a sustainable society through implementation of green
procurement, reducing the environmental loads caused by the city’s operational activities.

2. Definition of terms
(1) Eco-friendly goods, etc.
The term “eco-friendly goods, etc”, means raw materials, parts, and services that environmental loads reduction and meet
one of the following evaluation criteria.
a.  Made of recycled materials and/or materials that are easy to be recycled.
Minimal resources and energy consumption during use
Either repairable or parts replicable or refillable.
Simple packaging and wrapping.
Easy waste separation and recycling
Highly durable and long-life

@ me oo o

Minimal use and release of materials with significant environmental loads during manufacturing process,
operation, and disposal.

h.  Acquired environmental labels and claims accredited by third-party organizations.
(2) Designated procurement goods

The term “designated procurement goods” means goods and services as states in the appendix.

3. Basic approach toward the promotion of green procurement

(1)  To consider environmental conservation in addition to product price and quality.

(2) Making efforts to use goods and services reasonably, not to increase the total purchasing amount.
(38) To consider not to increase procurement volume for the reason of implementing green procurement.

(4) To procure designated procurement goods etc. to the full extent possible when selecting goods and services.
4. How to promote green procurement

The City of Yokohama shall

(1) formulate a procurement policy in which procurement targets of each category of goods are set every fiscal year
and implement green procurement comprehensively and systematically,

(2) develop a promotion system apart from this policy, and

(3) publish implementation results of green procurement every year.
5. Review of appendix

The appendix is subject to revision depending on innovation and/or dissemination of products, progress of scientific
knowledge, etc.

6. Scope of application
This basic policy shall be, in principle, applied to all organizations of the City of Yokohama.

7. Date of implementation
April 1, 2002

Figure A1 The green purchasing policy of Yokohama city (Source: Ministry of the Environment [33])
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Appendix B

Table B1: Differences in the share of green purchasing and measuring of 21
categories with and without a GPP

share of municipalities measuring their own green

Categories share of municipalities with a green purchasing policy purchasing rate

all  withGPP  w/o GPP difference APE all  withGPP  w/oGPP difference ~ APE
Paper Products 82% 97% 7% 20% | 0.14*** 64% 75% 59% 15% 0.12%**
obs. 1629 396 1229 1602 | 1342 386 952 1335
Stationery 76% 96% 70% 26% | 0.19*** 44% 63% 36% 27% 0.23***
obs. 1625 396 1225 1598 | 1243 380 860 1238
Office Furniture 58% 82% 50% 32% | 0.17*** 27% 46% 17% 29% 0.25%**
obs. 1598 392 1204 1592 920 320 598 916
Imaging Equipment 57% 81% 49% 32% | 0.18*** 25% 40% 17% 24%  0.22*%**
obs. 1589 388 1199 1583 907 314 591 903

55% 79% 47% 32% | 0.18*** 26% 44% 16% 28% 0.26%**
obs. 1584 384 1198 1578 870 303 565 854
Office Equipment 59% 83% 51% 32% | 0.19*** 28% 47% 18% 28%  0.28***
obs. 1591 387 1202 1585 937 322 613 933
Mobile Phones 34% 44% 31% 13% -0.02 11% 25% 5% 20% 0.21***
obs. 1571 386 1183 1565 540 170 368 424
Home Appliances 50% 73% 43% 30% | 0.14*** 22% 38% 12% 26% 0.20***
obs. 1590 388 1201 1585 799 284 514 772
Air Conditioner 47% 64% 41% 24% | 0.06** 20% 34% 12% 22% 0.16***
obs. 1584 388 1194 1578 737 250 485 701
Water Heaters 37% 50% 33% 17% 0.01 13% 28% 6% 23% 0.23***
obs. 1573 386 1185 1567 588 193 394 454
Lighting Equipment 62% 83% 56% 28% | 0.15*** 34% 49% 27% 22% 0.20***
obs. 1602 391 1208 1595 999 325 671 994
Cars 64% 85% 57% 27% | 0.14*** 42% 53% 37% 16%  0.12%**
obs. 1597 388 1206 1590 | 1025 329 693 1020
Fire Extinguishers 49% 71% 42% 29% | 0.12*%** 24% 38% 16% 22% 0.19***
obs. 1586 386 1197 1579 784 275 506 758
Uniforms 55% 81% 46% 35% | 0.18*** 32% 50% 22% 28%  0.20***
obs. 1589 388 1198 1582 871 314 555 867
Bedclothes 39% 59% 32% 26% | 0.09*** 16% 33% 6% 26% 0.23***
obs. 1574 384 1188 1568 612 225 386 503
Work Gloves 52% 76% 44% 32% | 0.17*%** 22% 41% 11% 29%  0.28***
obs. 1592 388 1201 1585 824 295 527 777
Other Fiber Products 46% 64% 39% 24% | 0.08** 16% 33% 8% 25% 0.22*%**
obs. 1580 387 1190 1573 719 246 470 659
Other Equipment 44% 56% 40% 17% 0.03 9% 15% 7% 8% 0.12***
obs. 1581 386 1192 1574 695 218 474 533
Emergency Supplies 49% 65% 43% 22% | 0.09*** 15% 28% 9% 19% 0.20***
obs. 1589 386 1200 1582 775 251 521 719
Public Works 50% 63% 46% 17% 0.04 12% 19% 8% 11%  0.12***
obs. 1592 387 1202 1585 794 242 549 676
Other Public Services 48% 63% 43% 20% | 0.06** 12% 24% 7% 17% 0.17***
obs. 1587 388 1196 1580 768 246 519 652

Note: The number of the observations represents the valid responses to each question and valid sample sizes to

estimate APE. * p < 0.1, ** p <0.05, *** p< 0.01
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Appendix C

Table C1: Coefficients of GPP, population and standard financial scale (in logarithmic)
for green purchasing and measuring of 21 categories

(€] (2
Implementation of some green purchasing Measuring their own green purchasing rate
Items GPP In(Population) In(SFS) N GPP In(Population)  In(SFS) N
174%% 0.05 1.15%% 0.58%** 0.26 0.1
Paper Products (0.35) (0.24) (0.34) 1602 (0.15) (0.21) (0.26) 1335
. 1.70%% 0.34 0.54* 1.00%%* 0.10 0.14
Stationery (0.28) (0.22) (0.30) 1598 (0.15) (0.22) (027) 1238
0.80%** 0.20 0.61** 0.51%** -0.00 0.20
Cars (0.18) (0.19) (0.26) 1590 (0.15) (0.25) (30) 1020
Lighting 0.81%%* 0.30 0.39 0.92%** 0.18 -0.15
Equipment | (0.17) (0.19) (0.25) 159 (0.16) (0.26) (032) 9%
Office 1,05%%* 0.27 0.54%* 1.43%% -0.11 0.25
Equipment (0.17) (0.20) (0.26) 1585 (0.18) (0.30) (0.37) 933
0.90%+ 0.38* 0.40 1.35%% -0.08 0.39
Office Furniture (.O 16) (0.20) (0.26) 1592 (0.18) (0.32) (0.39) 916
imeging . 0.24 0.50%* 1.24%% -0.15 0.35
- 0.19 0.25 0.19 0.32 0.39
Equipment (0.16) (0.19) (0.25) 1583 (0.19) (0.32) (0.39) 903
Electronic . 0.24 0.52%* 1.37%% -0.05 0.27
- 0.19 0.25 0.19 0.33 0.40
Devices (0.16) (0.19) (0.25) 1578 (0.19) (0.33) (0.40) 854
Lotees 0.37* 0.53** 1.70%% -0.40 0.65
Uniforms (.0 17) (0.20) (0.26) 1582 (0.22) (0.39) (0.47) 867
0.88%** 0.32 0.43* 1.02%% 0.57* -0.25
Work Gloves |~ 1) (0.20) (0.26) 1585 (0.18) (0.34) 041 177
Home . 0.08 0.73%%% 1.23%% -0.44 0.95%*
- 0.19 0.25 0.21 0.38 0.46
Appliances (0.15) (0.19) (0.25) 1585 (0.21) (0.38) (0.46) 772
Fire 0.63%%* 0.28 0.57** 1.10%% 0.10 0.10
Extinguishers | (0.15) (0.18) (0.26) 1579 (0.21) (0.37) (045) 798
Emergency 0.41%** 0.15 0.42* 82 1.44%** -0.35 0.46 9
Supplies (0.15) (0.19) 024 15 (0.25) (0.40) ©s50) 71
_ 0.17 0.03 0.59%* 0.95%** -0.19 0.3
Public Works | 14 (0.18) (0.24) 1585 0.27) (0.42) (053 676
Other Public | 0.30%* 0.22 0.36 1.42%% -0.87% 1.13%
Services (0.14) (0.19) (0.24) 1580 (0.28) (0.47) (058) 652
Air 0.31%* 0.10 0.71%%* 1.07%% 0.25 0.09
Conditioners (0.15) (0.20) (0.25) 1578 (0.23) (0.43) (0.51) 701
Other 0.13 0.24 0.34 1.09%% -0.63 047 .
Equipment (0.14) (0.19) (0.25) 1574 (0.32) (0.50) (0.63) 5
Other Fiber 0.38%* 0.25 0.52%* 1.68%% -0.73 1.19%
Products (0.15) (0.20) (0.26) 1573 (0.27) (0.49) (0.60) 659
0.45%** -0.05 0.94%xx 1.79%% -0.69 1.37%
Bedclothes (0.15) (0.21) ©0.27) 1568 (0.32) (0.57) (069 03
0.06 -0.02 0.78%%* 1.79%% -0.97% 1.48%
Water Heaters | 15 (0.20) (0.26) 1567 (0.33) (0.54) (068 454
. -0.09 0.03 0.68%** 1.78%% -1.20%* 1.82%
Mobile Phones | (15 (0.21) (0.26) 1565 (0.38) (0.57) 071 44

Note: All models contain a GPP dummy, prefecture dummies, natural log of population and standard financial scale.
SFS denotes the Standard Financial Scale. For definition of SFS, please see lines 191 to 194 of page 4. Standard
errors in parentheses. The number of the observations represents the valid responses to each question and valid
sample sizes to estimate the model. * p < 0.1, ** p < 0.05, *** p< 0.01
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