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ABSTRACT KEYWORDS

This study examines how upstream institutional rigidity in EU-funded

waste-management interventions shapes downstream municipal outcomes

through macro-social marketing dynamics. Using a mixed-methods design,

the study combines propensity score matching across 100 Croatian munic-

ipalities, within-treatment heterogeneity analysis, and in-depth interviews

with project managers. The findings show that while interventions gen-

erate short-term improvements in waste sorting, these gains diminish over

time.Within-treatment heterogeneity analysis further indicates that recom-

mended (non-mandatory) interventions are more closely associated with

improved waste-sorting outcomes than mandatory measures. Qualitative

evidence traces this pattern to institutional rigidity at the upstream level,

which increases misalignment between policy design and local implemen-

tation by constraining co-design, market segmentation, and adaptation to

heterogeneous municipal infrastructures. This misalignment weakens both

the level and persistence of downstream waste-management outcomes. By

integrating institutional theory with macro-social marketing, the study ad-

vances understanding of how upstream rigidity undermines long-term pol-

icy effectiveness and offers implications for the design of more sustainable

marketing-oriented public interventions. Policymakers and practitioners are

encouraged to adopt more holistic, user-centered approaches that enhance

institutional flexibility, cross-level collaboration, and contextual responsive-

ness to improve intervention performance.
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1. Introduction

Recent supranational strategic documents highlight the im-

portance of waste prevention and sorting as crucial stages

in the waste management process, aligned with the Sus-

tainable Development Goals (SDGs) (United Nations Eco-

nomic Commission for Europe, 2022). These practices of-

fer environmental, social, and economic benefits. However,

waste prevention and recycling still lag behind, with sig-

nificant amounts of municipal solid waste being landfilled

(Sharma & Jain, 2020). EU statistics show annual waste

generation at around 2.5 billion tonnes, with each person
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responsible for half a tonne of municipal waste annually

(European Comission, 2021).

To promote proper waste management behaviors, na-

tional governments have introduced various interventions

to assist local governments. Several systematic reviews

have examined the impact of these interventions on waste

prevention, sorting, and recycling (Geiger et al., 2019;

Knickmeyer, 2020; Varotto & Spagnolli, 2017). The social

marketing literature has explored the effectiveness of in-

terventions using social marketing benchmark criteria (Se-

wak et al., 2021). However, findings on their impact remain

inconsistent (Ling & Xu, 2021; Matiiuk & Liobikienė, 2021;

Wang et al., 2021), with the discrepancies often attributed

to insufficient application of social marketing criteria in de-

signing and evaluating interventions (Kim et al., 2019; Kim

et al., 2020a).

Both literatures suggest that for interventions to be

fully effective, there must be a shift from individual to sys-

temic behavior change (Kim et al., 2020b; Mathew et al.,

2023; Tian et al., 2022; Varotto & Spagnolli, 2017). For ex-

ample, an individual-level change targets households with

nudges through prompts or leaflets to sort waste,whereas

a system-level change coordinates collection infrastruc-

ture, pricing, and procurement rules to make sorting con-

venient and norm-congruent and to ensure sorted waste

is actually processed. Thus, the system-level changes re-

quire alignment across multiple actors: upstream policy,

midstream service providers, and downstream households.

This shift is explored in social marketing under the con-

cept of macro-social marketing,which targets societal-level

change and addresses “wicked problems” through large-

scale interventions (A. M. Kennedy & Parsons,2012).While

traditional social marketing focuses on individual behav-

ior, macro-social marketing emphasizes change across all

levels of the social marketing system, including upstream

and midstream (Cherrier & Gurrieri, 2014; Dibb, 2014;

French & Gordon, 2015). Upstream social marketing seeks

to influence social structures that affect downstream be-

haviors (Gordon, 2013).

Although the literature acknowledges the need for align-

ment between upstream and downstream social market-

ing, empirical studies on this front are scarce (Newton et

al., 2016b; Schmidtke et al., 2021). In waste management,

this alignment refers to how upstream policies and frame-

works contribute to micro-level behaviors (Sewak et al.,

2021). This paper argues that variations in effectiveness

stem from upstream rigid institutional frameworks govern-

ing waste management interventions and from the lack of

integration between upstream and downstream processes.

Given that these interventions are often funded by national

or supranational institutions, addressing this gap is crucial

for both social marketing scholars and policymakers.

This study uses a dataset of 100 city- and municipal-level

waste management intervention projects funded through

EU grants in Croatia. We combine this with municipal

waste data three years post-intervention. Using mixed

methods, we test intervention effectiveness using propen-

sity score matching (PSM), comparing cities with and with-

out interventions. Results show that the positive impact

of interventions on waste prevention and sorting fades

over time, and within-treatment analysis indicates that in-

terventions have a contrasting effect on sorting outcomes.

Post-hoc interviews with 11 project officers reveal three

key reasons for the diminishing effects: lack of knowledge

about social marketing benchmark criteria, misalignment

between upstream and downstream actors, and institu-

tional rigidity in the funding framework. This research of-

fers new insights into macro-social marketing by identifying

these challenges and offering recommendations to improve

waste management interventions.

2. Conceptual Development

2.1. Waste Management: Social Marketing

Perspective

Prior insights on the effectiveness of waste management

interventions are, at best, equivocal, although, in general,

they show a positive correlation with recycling and sort-

ing behaviors (Miafodzyeva & Brandt, 2013). Some recent

studies (Ng, 2020; Tian et al., 2022) show that implement-

ing a waste management policy promotes higher waste-

sorting outcomes by enhancing users’ knowledge. While

some studies find a positive association between infor-

mational and educational interventions and waste-sorting

outcomes (e.g., Page and Sharp, 2012; Xia et al., 2023),

some authors directly question the effectiveness of such

interventions (Varotto & Spagnolli, 2017). For instance,
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in her meta-analysis, Bernstad (2014) found that informa-

tional interventions modestly increased waste sorting. In

their meta-analysis, Osbaldiston and Schott (2012) show

that convenience and financial incentives are the most ef-

fective interventions for increasing recycling and sorting. In

contrast, informational and educational interventions have

a smaller effect. Matiiuk and Liobikienė (2021) find that

informational interventions did not significantly affect the

level of waste sorting. Henceforth, based on the initial lit-

erature review, the findings regarding how informational

and educational interventions affect waste sorting remain

mixed.

Waste prevention, sorting, and recycling are “wicked

problems” that often prompt decision-makers to use so-

cial marketing (Kim et al., 2019). Social marketing is a

strategic method for fostering behavioral change and ad-

vancing social good by applying marketing principles be-

yond commercial settings (Issock Issock et al., 2021). It

focuses on improving societal well-being through behavior

change (Andreasen, 1994; Thaler & Helmig, 2013). Con-

sequently, social marketing literature has examined how

to promote positive waste-management behaviors, partic-

ularly through informational and educational interventions

(Donovan, 2011; Kim et al., 2019).

However, many interventions fail due to a lack of rigor

in meeting social marketing benchmark criteria (behavior,

customer orientation, theory, insight, exchange, competi-

tion, segmentation, and methods mix), which directly af-

fects their effectiveness (Kim et al., 2019; Kim et al., 2020a;

Sewak et al., 2021). Some social marketing literature ar-

gues that success isn’t solely about fulfilling social mar-

keting benchmark criteria but also about producing social

value (e.g., societal well-being via durable infrastructure-

behavior fit, reduced environmental burden, reduced ad-

ministrative frictions) through relationship-building and ex-

change (French & Russell-Bennett, 2015). Both the waste

management and social marketing literature emphasize the

need to focus on the broader context and system in which

interventions operate (Gordon et al., 2016). This has led

to calls for greater use of macro-social marketing, which

aims for systemic, societal change rather than individual-

level change (A. M. Kennedy, 2016; Truong, 2017). Macro-

social marketing, often synonymous with systems social

marketing, involves co-designing interventions with mul-

tiple stakeholders to address “wicked problems” like im-

proper waste management (Flaherty et al., 2020). Macro-

social marketing focuses on streamlining institutional set-

tings and societal contexts to maximize the effectiveness of

interventions (A. M. Kennedy & Parsons, 2012). It requires

alignment between upstream,midstream, and downstream

levels for greater effectiveness (Cherrier & Gurrieri, 2014;

French & Russell-Bennett, 2015). Upstream and down-

stream actors in the social marketing system are interde-

pendent, with actions at the downstream level influencing

behavior at the upstream level (Newton et al., 2016a).

Beyond macro-social marketing, literature indicates that

other sustainable behavior frameworks, such as SHIFT em-

phasize levers at the individual and social interface (e.g.,

social proof, habit disruption, affect, tangibility; White et

al., 2019). These are necessary but not sufficient levers

when upstream design imposes significant constraints on

midstream and downstream actors. For instance, Andrade

andVieites (2025) synthesize cross-level obstacles and op-

portunities, complementing macro-social marketing sys-

tem orientation.

However, centralized decision-makers often develop

generalized policies without field-level insights, resulting in

ineffective interventions (Schmidtke et al., 2021). Hierar-

chical structures within the social marketing system need

further scrutiny to identify weaknesses and improve out-

comes (Gordon et al., 2016). Behavioral change can be

hindered by institutional and regulatory systems, inade-

quate infrastructure, and user behavior (Kemper & Bal-

lantine, 2017). Policymakers use interventions to institu-

tionalize behavioral change at the societal level, ensuring

downstream actors have the resources and infrastructure

needed for success (Brennan et al., 2014). Expanding in-

terventions to consider social and institutional factors is

recommended (Mathew et al., 2023). One solution is up-

stream social marketing, which influences behavior change

at the highest decision-making levels by interacting with

policymakers (Gordon, 2013). Upstream social market-

ing aims to shape policy through proactive engagement, in-

forming policymakers of what works (French & Russell-

Bennett, 2015). This approach is especially relevant to

waste management systems (Al-mosa et al., 2017; A.

Kennedy & Smith, 2022). The institutional setting plays a

key role in waste prevention and sorting, with scholars

3
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calling for more innovative thinking (Reschovsky & Stone,

2017; Trischler et al., 2019). “Wicked problems” require

proactive institutional involvement, and social marketing

may help resolve these challenges. However, societal and

political needs often conflict, leading to institutional resis-

tance to change (Acemoglu & Robinson, 2008). Despite

this, little research critically evaluates the institutional set-

tings guiding social marketing interventions in waste man-

agement behaviors. This paper explores waste manage-

ment interventions through the lens of institutional theory

to address this gap.

2.2. An Institutional Perspective onWaste

Management

Institutions are both formal and informal rules that orga-

nize social, political, and economic relations, shaping be-

havior through norms, regulations, and structures (G. M.

Hodgson, 2006). Formal institutions are codified laws, con-

tracts, and government structures, while informal institu-

tions include customs, values, and beliefs (North, 1990).

The regulatory pillar of institutions comprises laws and

rules that constrain behavior, with this paper focusing on

formal institutions. Formal institutions reassure societal

members about the “rules of the game” and simplify be-

havior (North, 1990), but their persistence can be detri-

mental if they fail to adapt to societal changes (Thelen,

2009). Institutional rigidity refers to a stable but inflexi-

ble institutional setting that cannot meet evolving societal

needs (G. Hodgson, 1989). This rigidity often stems from

excessive formalization, overregulation, and bureaucratiza-

tion (Andina-Díaz et al., 2021), leading to inefficiencies and

stifling innovation (Gratton et al., 2021). Institutional rigid-

ity can result from bureaucratic elites fearing the loss of

power if change occurs, even though change might bene-

fit society (Acemoglu & Robinson, 2006; Robinson & Ace-

moglu, 2006). Rigid institutions serve the interests of elites,

creating a ”local maximum” that prevents optimal societal

outcomes (Lustick, 2011).

In waste management, expert-driven policies often lack

a user-centric approach, hindering innovation and posi-

tive behavior (Sewak et al., 2021). Similarly, rigidity can

result from upstream actors’ fear of policy change and

high perceived transaction costs (Jagadale & Kemper, 2022;

Khayame & Abdeljawad, 2020). This study examines the

EU's formal waste management framework, which sets

measurable goals for waste prevention, sorting, recycling,

and re-use by 2020, 2025, 2030, and 2035 (European Parlia-

ment and Council of the European Union, 2008). Member

States create plans, policies, and incentives to meet these

goals within the EU framework.

Building on a macro-social marketing approach,we frame

institutional rigidity as an upstream mechanism that re-

duces the efficiency with which upstream policy designs

translate into downstream behavioral outcomes.We con-

ceptualize a pathway in which institutional rigidity increases

upstream-downstream misalignment, constrains co-design

potential, segmentation, and adaptation to local infrastruc-

ture, thereby attenuating both the level and persistence of

municipal waste prevention and sorting outcomes at the

downstream level. Our mixed-methods evidence provides

an empirical probe of this mechanism in a waste man-

agement intervention scaled at the national level. In Ta-

ble 1, we showcase how macro-social marketing and its

sub-dimensions operate across levels in the waste manage-

ment context, mapping each to concrete manifestations in

our study.

3. Method

3.1. Research Context

Our study focuses on waste management in Croatia, an

EU member state since 2013. Between 2018 and 2019,

the Ministry of Economy and Sustainable Development

(MESD) launched a public call for grants under the title

“Implementing informational and educational programs for sus-

tainable waste management.” The EU’s Cohesion Fund al-

located €6.26 million for this initiative. Eligible applicants

were local self-government units (cities or municipalities)

with populations over 10,000, aiming to implement edu-

cational interventions for sustainable waste management.

Both individual and consortium applications were accepted,

and funding awards were determined based on compliance

with the rules, the proposal’s quality, and available funds.

The funding call included mandatory and recommended

interventions. Mandatory activities were: 1) leaflets, 2)

brochures, 3) posters, 4) specialized radio and TV shows,

5) website creation, and 6) public roundtables. Recom-

mended activities included: 1) workshops and events for

4
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Table 1: Conceptual differentiation of downstream, upstream, and macro-social marketing in waste management inter-

ventions

Analytical dimension Downstream social

marketing

Upstream social marketing Macro-social marketing

Primary locus of change Individual / household

behavior

Policy design and institutional

rules

System-wide alignment

across levels

Typical actors Citizens, households Ministries, funding bodies,

regulators

Policymakers, service

providers, municipalities,

citizens

Core intervention logic Inform and persuade

individuals to sort/prevent

waste

Enable or constrain

downstream action through

rules and funding

Coordinate structures,

incentives, and behaviors

across the system

Degree of local adaptation High in principle, constrained

in practice

Low (standardized rules,

compliance-driven)

High (co-design and

contextual fit are central)

Role of flexibility Limited by predefined

intervention templates

Structurally constrained by

funding and reporting rules

Essential for alignment and

persistence

Manifestation in this study Mandatory vs. recommended

activities implemented by

municipalities

Funding call requirements,

mandatory activity lists,

monitoring rigidity

Institutional rigidity

→misalignment

→attenuation of outcomes

Empirical evidence used PSM and within-treatment

heterogeneity

Interviews with project

managers

Integration of Study 1 and

Study 2

children (school and kindergarten), 2) environmental cele-

brations, 3) media ads, 4) mobile apps, 5) internet banners,

6) paid ads, 7) contests, and 8) leaflets for tourists. Ap-

plicants had to choose a set number of mandatory and

recommended activities based on population size. For

example, municipalities with populations between 10,000

and 40,000 were required to select at least three manda-

tory and two recommended activities.These interventions

were outlined in the Programme of Informational and Edu-

cational Activities for SustainableWaste Management pub-

lished by MESD.

3.2. Methodological Strategy

We applied a mixed-methods approach to gain a more

comprehensive understanding of the effectiveness of infor-

mational and educational interventions for waste sorting

and prevention (Tashakkori & Teddlie, 2010). The mixed-

methods approach combines quantitative and qualitative

research strategies to provide more detailed insights into

the problem under investigation within a single study set-

ting (Johnson & Onwuegbuzie, 2004). Compared to single-

use approaches, the mixed-methods perspective is prag-

matic and draws on both interpretivist and positivist ap-

proaches to research (Morgan, 2007). It enables higher

data accuracy and allows for data triangulation. Conse-

quently, researchers can gain a deeper understanding of the

phenomena under investigation, thus increasing the validity

of inference and making it more relevant for practitioners

(Creswell & Plano Clark, 2007).We follow a procedure in

which we conduct quantitative analysis (study 1) and then

proceed to qualitative analysis (study 2) to gain a deeper

understanding of the quantitative findings.

3.3. Data and Measures

Surveys have been commonly used to explore waste man-

agement behaviors, but are often criticized for lacking ob-

jectivity. Previous studies emphasize the importance of

measurable behavioral outcomes in waste prevention (Kim

et al., 2019; Rundle-Thiele et al., 2019). For this reason, we

used secondary data on waste sorting and prevention out-

comes. The MESD provides comprehensive waste-sorting

statistics at the city and municipal levels, including total

waste and sorted waste percentages. Data on the interven-

tions were gathered through theWaste Prevention Portal

(http://sprjecavanjeotpada.azo.hr/index.htm), which lists
funded projects.

5
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Table 2: Statistics regarding the funded projects

Indicator

Average funded amount 90.056,97 EUR

The average duration of the project 17 months

Applicants (city/municipality) Cities = 69, Municipalities = 31

Average size of funded cities/municipalities (number of full-time residents) 23.942

The average number of mandatory activities 7,02

The average number of recommended activities 7,88

Single applicants or consortia Single = 41, Consortia = 59

Outcome data are annual administrative statistics cu-

rated by MESD’s Directorate, standardized across years

following national waste management reporting protocols.

This allowed us to match project characteristics with waste

sorting outcomes (prevention and sorting) from 2018-

2021, addressing calls for a long-term perspective in eval-

uating pro-environmental interventions (Allcott & Rogers,

2014). Projects funded through earlier calls (e.g., 2016-

2018) were excluded due to the limited number of funded

projects, heterogeneity in calls, and incomplete documen-

tation.

Table 2 provides critical information on these projects.

Waste sorting data was sourced from the MESD’s Direc-

torate for Environmental and Natural Protection (https:

//www.haop . hr/hr/tematska - podrucja/otpad - registri -
oneciscavanja - i - ostali - sektorski - pritisci/gospodarenje -
otpadom). Published yearly, this data includes municipal

waste production and sorted waste percentages for each

city and municipality in Croatia. Outcomes are annual

administrative measures. Sorted waste percentage de-

notes the share of separately collected streams of waste

in total municipal waste as reported by municipal systems

(e.g., sorted plastics). We define short-term change as

2019–2018 and long-term change as 2021–2018.

4. Analysis and Findings

4.1. Study 1: Evaluating the Impact of Interventions

Through Propensity Score Matching

We used the PSM technique to evaluate the impact of inter-

ventions.The role of PSM is to determine the efficacy of the

applied treatment and to help remove selection and endo-

geneity biases. PSM is an extensively used method to esti-

mate treatment effects in observational settings by improv-

ing covariate balance between treated and control units

(Rosenbaum & Rubin, 2022). Using PSM, researchers com-

pare outcomes between a treatment and a control group

by ensuring that the two groups have similar observable

characteristics. In our case, using PSM,we can evaluate the

effects of informational and educational interventions by

treating the cities and municipalities that received funding

as the treated group and those that did not as the control

group.

4.1.1. Findings

In our dataset, 289 cities and municipalities implemented

interventions, while 267 did not. Due to a limited pool for

the control group (after matching and enforcing PSM using

caliper and observables), we focused on 100 grant-leading

cities/municipalities funded in 2018-2019 as the treatment

group. Grant-leading municipalities directly select, budget,

and implement activities and are the accountable unit for

outputs, whereas consortia members may share exposure

without clear attribution.

Preselected covariates for matching included municipal

waste volume, the percentage of waste sorted in the base

year,and region (tourist or non-tourist).We used a Python-

based PSM extension for SPSS that operates in two stages:

calculating propensity scores for each unit and compar-

ing outcomes (waste sorting increases) between matched

cities/municipalities in the treatment and control groups.

The PSM procedure generated propensity scores via lo-

gistic regression, with a caliper width set to 0.1. Of the

100 cases, 85 were successfully matched to control-group

counterparts, whereas 15 were not matched, primarily be-

cause they were located in large cities and therefore ex-

cluded. The logistic regression model achieved a mean

6
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Table 3: Baseline Characteristics for Cities and Municipalities Before and After PSMApplication

Before PSM After PSM

Treatment

(N = 100)

Control (N

= 267)

t-test p-value Treatment

(N = 85)

Control (N

= 85)

t-test p-value

Amount of municipal

waste (base year = 2018)

6832,96 1332,98 −3.88 0.000 5018,75 2341,53 −1.04 0.298

Status of waste sorting

(base year = 2018)

12,83% 5,83% −6.62 0.000 12,09% 10,78% −0.77 0.437

Regional affiliation 0.25 0.27 −0.29 0.766 0,42 0,38 −0.94 0.346

Table 4: Impact of Interventions onWaste Sorting Outcomes Before and After PSMApplication

Before PSM After PSM

Treatment

(N = 100)

Control (N

= 267)

t-test p-value Treatment

(N = 85)

Control (N

= 85)

t-test p-value

Short-term change in total

waste (2019-2018)

−145.31 −26.81 2.87 0.004** −133.64 −33.95 1.76 0.079

Long-term change in total

waste (2021-2018)

−1063.91 −245.46 2.89 0.004** −858.16 −465.96 0.74 0.456

Short-term change in waste

sorting (2019-2018)

2.76% 1.06% −3.16 0.002** 2.91% 1.08% −2.09 0.038*

Long-term change in waste

sorting (2021-2018)

8.83% 6.11% 2.54 0.011* 8.95% 6.04% −1.88 0.061

Notes: ** p < 0.01, * p < 0.05

accuracy of 77.1% in predicting group membership. The

baseline characteristics of cities and municipalities across

key covariates (size, waste-sorting status, and regional af-

filiation) before and after PSM are presented in Table 3. To

validate,we box-plotted propensity score distributions be-

fore and after matching (see Figure 1).

After applying PSM, differences between treatment and

control groups on covariates were insignificant, suggest-

ing satisfactory matching. To test differences in outcomes

(short- and long-term waste sorting and prevention), we

used the t-test for independent samples (see Table 4),

comparing results before and after PSM to neutralize self-

selection bias.

Table 4 shows that before PSM,the treatment group per-

formed better in both short- and long-term waste sorting

and prevention. However, after PSM, the treatment group

showed superior results only in short-term waste sorting.

The impact on short-term waste prevention and long-term

sorting was marginally significant, while long-term waste

prevention was insignificant.

4.2. Post-hoc analysis

Beyond average effects, we also examined whether the

composition of interventions within treated municipalities

relates to persistence in waste-sorting outcomes. Specif-

ically, the count (and share) of recommended activities

(e.g., workshops in schools, digital media/banners/ads, con-

tests) positively predicts long-term change in sorted waste

percentage (2021–2018), while mandatory activities e.g.,

(e.g., leaflets, brochures, posters, project website, broad-

cast shows, public roundtables) shows negative associa-

tions with sorted waste percentage. The coefficient re-

mains statistically significant with baseline covariates (the

percentage of people with higher education degrees living

in the city/municipality, the amount of budget spent on en-

vironmental management (county-level data), the level of

economic development (GDP pc, county-level), the num-

ber of funds spent in the project and the project duration

(see Table 5).

This pattern is consistent with the macro-social market-

ing mechanism: more flexible, insight-driven recommended

7
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Figure 1: Distribution of Propensity Score Before and After Matching (Boxplot)

Table 5: The Impact of Interventions onWaste Sorting Outcomes in Long-term

DV = Waste sorting (long-term)

Predictors Model 1 Model 2

Controls

% people with an HE degree −.06 −.01
Environmental budget .01 −.00
GDP pc −.02 −.09
Project funds .17 .18

Project duration .23* .25*

Main effects

Mandatory interventions −.37**
Recommended interventions .30*

R2 .07 .17

∆R2 .07 .09**

F-value 1.45 2.53

∆F 1.45 4.89**

Notes: ** p < 0.01, * p < 0.05

activities enable local tailoring and upstream-downstream

alignment, supporting persistence, whereas rigid manda-

tory items constrain the realization of social marketing

benchmark criteria and attenuate long-run effects. We

therefore turn to Study 2 to unpack how flexibility and

local fit shape alignment and persistence.

4.3. Study 2: Reflection of Cities/Municipalities on

Implemented Interventions and the Project

Framework

We conducted follow-up interviews to explore reasons for

the significant differences in effectiveness between manda-

tory and recommended interventions. We emailed 20

purposively selected municipalities (diverse baseline waste,

sorting status, and region), and 11 project managers (one

per municipality) eventually participated (55% response

rate).They provided informed consent,and their responses

were kept confidential.The interviews were held via video-

8
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Table 6: Profile of the Informants

Informant # City/municipality

area

Amount of

municipal waste

(000 tonnes)

Status of waste

sorting in 2018 (%)

Status of waste

sorting in 2021 (%)

Mandatory/

Recommended

activities

A Coastal 4022 10,5 18,4 10/0

B Continental 2037 13,7 28,7 7/3

C Island 1066 0 1,0 5/5

D Coastal 10852 17,0 41,0 7/11

E Continental 9507 35,8 55,4 5/9

F Continental 16351 9,6 14,5 7/10

G Coastal 6580 3,6 11,5 5/8

H Continental 1865 8,3 5,7 11/1

I Continental 3431 16,4 43,9 7/11

J Island 6038 0 44,3 6/5

K Coastal 4150 8,32 2,4 6/6

conferencing and lasted about 30 minutes. All interviews

were recorded, transcribed, and analyzed. Table 6 shows

the informants' profiles, which reflect high diversity, ensur-

ing theoretical representativeness.The semi-structured in-

terview guide was derived from Study 1's patterns (attenu-

ation in waste outcomes over time; heterogeneity in treat-

ment groups based on the effectiveness of mandatory vs.

recommended interventions). Two coders independently

performed open coding,reconciled a shared codebook,and

applied axial coding to aggregate themes; disagreements

were resolved through adjudication. Coding was managed

manually.

The informants were asked to assess the effectiveness of

mandatory and recommended interventions in their areas

and to share their experiences with the project's institu-

tional setup, including the clarity of funding calls, project re-

porting, and flexibility. The data collection focused on two

main questions, simplifying the analysis. We used thematic

analysis (Clarke & Braun, 2016) to analyze the transcripts.

The process began with initial coding, followed by review-

ing and grouping the codes into broader themes.Two main

themes emerged: 1) the effectiveness of interventions and

2) the role of the project funding framework, each with

two sub-themes.

4.3.1. Findings

Theme 1: Effectiveness of interventions

Sub-theme 1: The effectiveness of mandatory vis-à-vis

recommended interventions

The informants diverged in their answers. While some

saw utility in both types of interventions, the majority

found that recommended interventions yielded much bet-

ter effects in the field because they can be effectively and

creatively designed to address local needs and thus achieve

target goals. Another benefit of the recommended inter-

ventions is their diversity, which could complement the

city/municipality's current activities. Also, the informants

questioned the standardization of interventions across the

entire implementation area because the infrastructure was

not equally developed.

“As a project manager responsible for imple-

menting the interventions, I believe that manda-

tory and recommended activities jointly con-

tributed to the increase in the waste separation

rate and made reaching a larger number of our

fellow citizens possible. Some mandatory activi-

ties, such as the project website, radio shows,TV

shows, roundtables in all city quarters, and local

committees, were exceptionally popular and ef-

fective and, as I mentioned, reached many of our

fellow citizens.” (Informant F)

”I assume this is because the recommended ac-

tivities leave the possibility of adjusting or select-

ing exactly those activities that can better impact

9
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the specific environment in which they are car-

ried out, i.e., the end users in that environment.

The program's users can best recognize this, i.e.,

people who live and work in that (local) environ-

ment.” (Informant A)

“From our perspective, I can say that the rec-

ommended interventions were most effective.

Here, I would outline the activities that tar-

geted the younger population (kindergartens and

schools), considering that they became curious

about the culture of waste sorting and recycling.”

(Informant D)

“It was difficult to standardize certain activities

for the entire area of project implementation

since the infrastructure on the ground is not the

same in the entire area (e.g., somewhere there

is a door-to-door system, somewhere there are

semi-underground tanks)” (Informant I)

Sub-theme 2:The interventions’ return on investment

On the other hand, the utility of mandatory interven-

tions was highly questioned since they left little room for

creativity. In some ways, they yielded counterproductive

results (e.g., paper materials generated more unnecessary

waste). It was also noteworthy that informants questioned

the return on investment for specific mandatory interven-

tions, which could be easily achieved by alternative rec-

ommended interventions. By being forced to choose in-

terventions that didn’t fit the local context, informants as-

sessed somemandatory interventions as redundant,as rec-

ommended interventions yielded better effects in the field.

“Mandatory activities that included the ”promo-

tional materials” (flyers, guides, brochures) were

money waste and contributed to creating addi-

tional waste (I hope they at least threw them

in the paper bin). I firmly believe that if ap-

plicants could freely choose their interventions,

most would certainly not choose to make leaflets

and brochures or makeTV shows.” (Informant B)

“Now, considering that we are an island munic-

ipality, we, therefore, have a specific population,

and I believe each municipality tries to choose

interventions according to the knowledge of the

psychology of its community. Radio or TV con-

tent for the islanders makes no sense because

it is an older population and is too expensive, so

there would be no funds left for other activities.”

(Informant C)

“A big plus for the recommended interven-

tions is that some of them are very effective,

such as radio advertising, because they are more

frequent and more straightforward than radio

broadcast shows (paradoxically, ads are recom-

mended, and the broadcast shows are manda-

tory, that is, for example, wrong) and per today's

times, banners and articles on Internet por-

tals are also a better option. Communica-

tion through them is far more effective than

with many other interventions. Let us take the

brochures, for example. We sent one to each

household, and the question was who in the

household found it in the mailbox and whether

they read it and gave it to other household mem-

bers to read. On the other hand, most peo-

ple surf the Internet individually and will come

across banners and articles by themselves, even

without the assistance of others. The same ap-

plies to campaigns on social networks,which are

easily spread. In summary, brochures and tele-

vision broadcast shows on prominent channels

are undoubtedly excellent but costly. Similarly,

postal services,when sending brochures, are also

costly, while a few hundred euros does wonders

on Facebook. Thus, we have beneficial but ques-

tionable measures even among the mandatory

and recommended measures.” (Informant I)

“So, the printed materials (leaflets, brochures,

and posters) are unnecessary and outdated and

do not reach the target groups even though they

may physically reach them. That is why the rec-

ommended activities were more useful because

we could be more creative following local needs,

and that local moment is the most important - it

is okay to haveTV shows in big cities, but not on

10
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islands. Alternatively, in the sense of billboards,

posters do not have space to be placed on the

island.” (Informant J)

The posters and flyers were superfluous because

the public was constantly informed about the ac-

tivities through traditional and social media net-

works. In the end,many posters and leaflets were

left unallocated. (Informant G)

Theme 2:The role of the project funding framework

Sub-theme 1:The rigidity in the project funding call setup

Informants questioned the project framework and fund-

ing call propositions that predefined the number and type

of interventions they could use. Such an approach pre-

vented participants from choosing interventions that fit

their context infrastructure and aligned with their area's

current waste management culture. Informants saw rigid-

ity in the funding call, detecting discrepancies between the

project's requirements and the actual field realities when

the interventions needed to be implemented.

“It was great and useful that we were offered

an exhaustive list of interventions from which

we could choose what we wanted to implement,

but I think that all that division on mandatory

and recommended interventions with limitation

of how much we can choose from each group

was not a wise idea.” (Informant J)

” Of all the interventions, I believe that public

meetings and roundtables were the best way to

ensure that our target population gets answers

to everything they are interested in and that

you explain how your project will work. How-

ever, I had a tiny budget for organizing the pub-

lic roundtables and meetings, and we are talking

about 11 settlements on the island, so I had a

problem at the start because, in nature, I would

need to go to each settlement personally. I do

not have the funds for that. With the fact that

in some settlements you have only around 20 in-

habitants. That is why I made only three pub-

lic roundtables in three settlements, two in the

south of the island in larger settlements and one

in the north where the number of inhabitants is

smaller.” (Informant C)

“I think we did not have a good foundation for

implementing this project, so we would not have

succeeded in raising awareness and waste sepa-

ration.That is why I think there is a big difference

in the results precisely because each city and mu-

nicipality is not the same in terms of develop-

ment, people's habits, educational system, level of

waste sorting, etc.That is why recommended in-

terventions could generate a better impact. We

could choose needed and currently lacking activ-

ities, or in which we have deficiencies, or else we

know that the population would recognize that

activity as useful.” (Informant H)

Sub-theme 2: The rigidity in the pre- and post-funding

phase

Also, rigidity emerged in all phases of the funding cycle.

In the pre-funding phase, informants outlined that expert

feedback was rarely used to improve the tenets of the fund-

ing call. During and post-funding phases, informants also

outlined the inflexible project control, a source of many

burdens and stress that exploited their resources, time,and

effort during implementation. This was especially evident

when trying to justify the effectiveness of some mandatory

interventions.

”All EU funding is strictly programmed, with lit-

tle room for flexibility. The funding call itself has

been very confusing in certain parts. Although

the Ministry representative consulted with users

in the field, only a few initiatives have been ac-

cepted and used to improve the funding call.

Here is the core problem how I see it since bu-

reaucrats and not experts design these funding

calls” (Informant K)

”We did not have special contacts with Ministry

officials in terms of consulting, more in terms of

strict monitoring of project implementation. I do

not remember having any support from them; it
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was more about control. I remember this whole

project causing me quite a stress.” (Informant J)

“From our standpoint, the mandatory interven-

tions were seen as less effective. For instance,

printing paper leaflets and brochures was a waste

of money since much of it remained in the stock

because, realistically, what are you going to do

with it - the citizens are not interested in it. It is

a must; that is where the biggest financial correc-

tions occurred. Not because of the users them-

selves, but because of questionable controllers

obliged to authorize every output document due

to mandatory visibility elements.” (Informant E)

5. General Discussion

Drawing on the macro-social marketing framework and in-

stitutional theory, this research explores the effectiveness

of informational and educational interventions in promot-

ing positive waste management behaviors. Using a mixed-

methods approach, we found that waste sorting and pre-

vention outcomes are directly linked to the upstream insti-

tutional framework governing waste management through

funding. Evidence from two studies showed that while

some interventions worked well, others faced obstacles

due to a mismatch between users' needs and available op-

tions. Although beneficial in certain contexts, mandatory

interventions across all areas failed. The funding call in-

cluded both mandatory and recommended interventions,

with the latter offering cities more flexibility. This setup

helped us analyze the link between upstream and down-

stream levels in macro-social marketing. Our study is the

first to connect local performance outcomes to upstream

institutional arrangements in waste management policy.

Our study uses PSM to estimate average treatment-on-

the-treated effects under observed covariate balance, con-

trasting with previous studies that rely on self-reported

data (Sharp et al., 2010; Truong, 2017), acknowledging that

unobserved confounding cannot be fully ruled out in ob-

servational designs. The PSM model showed that the long-

term effects of these interventions were insignificant, sup-

porting earlier findings that such interventions need to be

complemented with others, such as economic incentives

(Bernstad, 2014; Czajkowski et al., 2014; Li et al., 2020;

Stoeva & Alriksson, 2017). These findings align with the

social marketing perspective, emphasizing the integrated

value proposition of convenience, infrastructure, and price

in waste sorting (Kim et al., 2019; Kim et al., 2020b).

Our study also revealed that the effectiveness of inter-

ventions depends on how users perceive their appropriate-

ness, mirroring project managers’ accounts, which recom-

mended that recommended activities were adaptable, bet-

ter targeted, and more cost-effective,while several manda-

tory items were poorly aligned with local needs. For in-

stance, different demographic segments react differently

to educational content (Li et al., 2020) and develop dis-

tinct attitudes toward waste sorting (De Feo & De Gisi,

2010). Interviews indicated that a “one size fits all” ap-

proach in the funding call didn’t address the specific needs

of users in different contexts. Remote and coastal areas,

for example, faced unique challenges compared to urban

regions, supporting previous insights that expert and user

perspectives often diverge (Kim et al., 2020b; Schmidtke

et al., 2021). These insights amplify the importance of

user involvement in the design stage of waste manage-

ment policies (Kim et al., 2020a) and the need to bridge

upstream and downstream perspectives in macro-social

marketing (Flaherty & Domegan, 2023; Jagadale & Kemper,

2022; Newton et al., 2016b). Though we didn’t fully ex-

plore the social marketing benchmark criteria, informants

suggested that effectiveness depends on aligning interven-

tions with principles such as insight, customer orientation,

and segmentation (Flaherty et al., 2020; Sewak et al., 2021).

Lastly, our study highlighted how upstream policy ar-

rangements, such as EU funding calls, impact interven-

tion effectiveness. The rigidity of the funding call, with

predetermined rules for selecting mandatory and recom-

mended interventions, impaired waste management out-

comes. The inflexible design of the funding mechanism

created challenges for users, confirming that rigid public

contracts can burden users (Spiller, 2009). Our findings

echo previous concerns that addressing“wicked problems”

requires simultaneous influence on both upstream (pol-

icy frameworks) and downstream (citizen behavior) lev-

els (Mesiranta et al., 2021). The case in our study reveals

institutional rigidity in the upstream macro-social market-

ing system, suggesting the need for a more nuanced up-

stream social marketing approach to align decision-makers
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with actual problems at the micro level (A. Kennedy et

al., 2018). Indirectly, qualitative evidence indicates that up-

stream decision-makers failed to apply the social market-

ing benchmark criteria, resulting in a misalignment between

the funding framework and the needs of local communities

(Kim et al., 2020a).

On the whole, our study on the effectiveness of waste

management interventions refines the macro-social mar-

keting framework by specifying institutional rigidity as a

first-order upstream constraint and by reducing upstream-

downstream alignment, which limits the realization of so-

cial marketing benchmark criteria, thereby attenuating both

the level and persistence of waste prevention and sorting

outcomes. We propose that upstream flexibility and co-

design capacity are necessary conditions for downstream

behavior-change persistence in wicked-problem contexts.

6. Conclusion

6.1. Theoretical and Policy Implications

Our study contributes to macro-social marketing litera-

ture by exploring the interactions between upstream,mid-

stream, and downstream actors, emphasizing the impor-

tance of stakeholders in addressing “wicked problems”

(Dibb, 2014; Flaherty & Domegan, 2023; Kemper & Bal-

lantine, 2017; A. Kennedy et al., 2018; McHugh et al., 2018;

Wymer, 2021). It extends prior macro-social marketing

research in areas like health, well-being, education, and vi-

olence prevention (Bastos et al., 2021; Hamby et al., 2017;

Huff et al., 2017; Truong, 2017).While previous studies fo-

cused on the role of upstream stakeholders in implement-

ing programs, our research highlights how resource alloca-

tion at the upstream level of waste management policy can

significantly affect intervention effectiveness at the down-

stream level. Our study bridges social marketing and waste

management perspectives, revealing a lack of coherence

in current waste management policies due to upstream

actors' limited knowledge of social marketing benchmark

criteria, limited downstream involvement in framework de-

sign, and rigidity in upstream policy frameworks.

Our findings provide key guidance for policymakers de-

signing waste management interventions. First, they em-

phasize the need for co-designed interventions with users

to ensure they meet the target population’s needs. Policy-

makers should involve users in the design process, foster-

ing participatory approaches that enable users to help cre-

ate interventions that promote behavioral change in their

communities (Kim et al., 2019; Kubacki & Rundle-Thiele,

2016; Sewak et al., 2021). Formative research on users'

attitudes, beliefs, and behaviors should be conducted be-

fore implementation to better inform intervention tailor-

ing (Truong, 2017). Second, our study suggests that the

problem may not lie in the interventions themselves but in

the upstream framework that dictates which interventions

should be implemented. Even well-designed social market-

ing interventions can fail if there’s misalignment between

upstream and downstream elements of the macro-social

marketing system. A potential recommendation for poli-

cymakers is to introduce more flexibility into the institu-

tional framework governing waste management.This could

involve evaluating interventions’ effectiveness at the insti-

tutional level, shifting interventions between mandatory

and recommended categories, removing underperforming

ones, and adding new suggestions. Our findings also ques-

tion the value of the current institutional structure for

waste management funding, proposing innovative solutions

such as autonomous governance that allow users to design

context-specific interventions (Mathew et al., 2023).

6.2. Limitations and Suggestions for Future

Research

While our study provides valuable insights, it also has sev-

eral limitations. First, our research focuses on a single case

study from Croatia, meaning the results should be inter-

preted with contextual caution. Additionally, while PSM

improves comparability between treated and control sub-

jects in our study, the analysis relies on observable co-

variates available at the municipal and city levels. Data

constraints limited the inclusion of additional character-

istics such as income distribution at municipality/city level

beyond waste volume and regional affiliation. As with all

observational designs, unobserved heterogeneity cannot

be fully ruled out, and estimated effects should be inter-

preted as associations under observed balance rather than

definitive causal impacts. Second, the literature suggests

that more holistic waste management programs should

combine informational and educational interventions with

other strategies (e.g., convenience and economic incen-
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tives) to achieve greater effectiveness (Kim et al., 2019).

While our study supports the need for complementary

interventions, further research is needed to explore this

relationship in depth. Third, we only touched on potential

imbalances between upstream social marketing and down-

stream social marketing. Future studies should collect data

from downstream actors, such as waste management staff,

community leaders, and residents, to conduct a compara-

tive analysis of perspectives.This would help identify more

nuanced barriers to effective intervention implementation

and improve framework design. Finally, while we empha-

size the importance of upstream social marketing for more

effective waste management interventions, future research

could assess upstream actors' knowledge and awareness of

waste management strategies. Addressing the gap between

their understanding and downstream realities could lead

to targeted training or knowledge-sharing programs, ulti-

mately bridging the gap between upstream goals and field-

level outcomes.
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