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Abstract 

Background  Traffic and transport infrastructure is a vital prerequisite for social and economic development as well 
as the socio-spatial integration of countries and regions’ societal strata. It sets the course for the future of mobility and 
transport-related social and economic development and is thus inherently political. Deficiencies in traffic infrastruc-
ture provision, such as delays in project deployment and exceeding costs, increase the potential for public discon-
tent. It is the mission of public audits to identify, diminish and remedy infrastructure deployment problems—and to 
encourage best practice models and policy learning. Despite their importance, shortcomings that audit offices iden-
tify as well as the reactions and follow-up measures of the addressees to official problem statements remain vastly 
under-researched. As the transport area is one of the core emitters of CO2 and at the heart of many transition policies 
to tackle climate change, lack of knowledge regarding transformative change opportunities in the mobility sector is 
detrimental to the success of these adaptations. One major policy issue in this respect are reform strategies regard-
ing transport and traffic infrastructure planning and project implementation. Our systematic analysis of public audit 
reports in Germany on traffic and transport infrastructure project deployment contributes to a better understanding 
of this issue.

Results  We detect patterns of compliance and resistance to audit office assessments by the executing administra-
tions in traffic infrastructure project deployment. While we witness at least the partial compliance and announcement 
of corrections in 51% of the cases, in about 19% of the cases, the responsible authorities acknowledge the audit’s 
critique (partially), but do not signal concrete willingness for further corrections. In more than 20% of the identified 
audit statements, the audit’s assessments are even rejected without corrections to the further projects’ execution.

Conclusion  We analyze the extents and limits of organizational learning and institutional adaptation of public con-
trol strategies in mobility and transport-related infrastructure provision. Our contribution discusses possible reasons 
for sustainable transport and traffic infrastructure development deficits as well as shortcomings in infrastructure plan-
ning and project deployment. We thus try to open new avenues for debate on improved sustainable infrastructure 
policy and planning.
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Background
Sustainable mobility and transport futures: rocky road 
to Utopia
The prevention of further acceleration of global warm-
ing as well as the adaptation to already existing effects 
of climate change are expected to shape policy strate-
gies and political negotiations in the years to come. 
As the second largest emitter of carbon dioxide glob-
ally (around 25%), the transformation of the transport 
sector is in the limelight of national and international 
policy discussions and debate. Institutional reforms 
regarding this sector are a hot topic not only, but espe-
cially in Germany where the automobile industry is 
one of the most prominent backbones of an export-ori-
ented economy. The necessity for radical changes to the 
transport sector and to its respective traffic infrastruc-
ture is common consensus [1–4]. Both the European 
Union (EU) and the German Federal Government have 
released extensive roadmaps and strategic agendas, 
though assessments of those strategies meander in our 
opinion between (too) ambitious and long overdue.

More specifically, the EU’s “Green Deal” strives to 
reduce 90% of all emissions in transportation by 2050. 
The plan contains the co-financing of innovation and 
transition to alternative drivetrains and a goal for 
increased autonomous driving capacities [5]. The green 
deal aims to reach the following goals by 2050:

•	 “nearly all new cars, vans, buses as well as heavy-
duty vehicles will be zero-emission, rail freight 
transport will double,

a fully operational, multimodal Trans-European Trans-
port Network (TEN-T) for sustainable and smart trans-
port with high-speed connectivity should be realized 
[6]. The German counterpart to the Green Deal is the 
Federal Government’s Sustainable Development Strat-
egy (GSS) that includes a mobility and transport transi-
tion agenda.

As a metaphor, the term “Verkehrswende” (‘transport 
system change’, when translated literally) is prominent, 
which at least linguistically signals a turnaround of 
mobility and transport concepts and practices.

The GSS includes the goal to reduce transport emis-
sions by 40% (reference year 1990) until 2030 and an 
(almost) zero-emission status of the German transport 
system until 2050 [7].

Germany also aims to reduce between 7 to 10 Mio 
tons of CO2 in the mobility and transport sector. “With 
these measures, the German government is also pursu-
ing the goals for the transport sector contained in the 
overall Energy Concept:

•	 to save around 10% of final energy consumption in 
mobility and transport by 2020 and around 40% by 
2050 (reference year 2005) and,

•	 to significantly increase the market share of electric 
vehicles on the road to 1 million by 2020 and 6 mil-
lion by 2030″ [8].

Since this change from the last conservative-led Fed-
eral Government coalition with to a the participation of 
Germany’s green party at the end of 2021, policy pri-
orities shifted further towards sustainable development 
goals. The new government currently envisions 15 mil-
lion electric vehicles on Germany’s roads by 2030 [9].

Common to all approaches towards a sustainable 
mobility and transport system is that they cannot rely 
solely on alternative powertrain concepts for automo-
tive drives. To ensure the success of a change in the 
mobility and transport area, an efficient, reliable, resil-
ient and integrated transport system and the respective 
traffic infrastructure are key.

The German Federal Government predicts major 
transport and traffic infrastructure spending to lay the 
foundations of the Verkehrswende [10]. Incentives to 
move transport volumes from the roads to railroads, to 
switch from individual car use to public transport and 
active mobility by cycling and walking, and to ensure 
the viability of alternative drivetrain concepts out-
side of urban areas are necessary, e.g., through a dense 
network of charging stations. This relies heavily on 
efficient and effective, well-planned, and timely imple-
mented traffic infrastructure provisions.

Consequently, both the volume and the quality of traf-
fic infrastructure investments in Germany are subject 
to public contestation. Several think tanks criticize the 
Federal Government’s recent infrastructure investment 
plans as insufficient and call for a more profound use 
of fiscal and regulative policy instruments to ensure a 
meaningful impact toward climate protection [11–15].

Additionally, the German Economic Institute (DIW) 
argues regarding the status quo of transport and traf-
fic infrastructure provision in Germany, that the policy 
network itself in this area is in dire need of institutional 
reform [16, 17]. As a result, the path to a sustainable 
future of mobility and transport in Germany leads along 
a rocky road marked by crumbling bridges, a thinned and 
partially outdated railroad network as well as insufficient 
financial budgets for immediate infrastructure mainte-
nance and renovation. Therefore, all relevant public bod-
ies should increase their budgets, fundamentally reform 
institutional regimes and change organizational struc-
tures to prepare for todays and future challenges in the 
area of provision for sustainable mobility and transport.
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The mission of public audit offices is to identify, dimin-
ish and remedy inter alia public infrastructure plan-
ning and project implementation and encourage best 
practice models and learning. The audit system is an 
important safeguard in constitutional democracies as its 
institutional design tries to answer the question of “what 
institutional mechanisms allow elected officials to hold 
bureaucrats accountable for their administrative deci-
sions?” [18].

Despite their importance, the shortcomings that audit 
offices identify in public administration action as well as 
the reactions and follow-ups to official problem state-
ments remain vastly under-researched [19]. We try to 
advance the scientific discourse on this vital admin-
istrative foundation to successful transport and traf-
fic infrastructure deployment by analyzing the German 
responsible authorities’ capacity and efficiency in the cre-
ation and maintenance of sustainable mobility-enhancing 
infrastructure through the lens of public audits.

We examine how public audits function as watchdogs 
and assess transport and traffic infrastructure financial 
investments, and which specific types of political, insti-
tutional, and processual deficits such audits identify. 
The audit reports should ideally lead to corrections in 
organizational structures, financial and human resource 
allocation, policy incentives, intervention measures, 
and administrative procedures by the audited public 
institutions. Our analysis sheds light on the patterns of 
reflected and potentially changing bureaucratic behavior 
and mutual learning patterns, but also resistance to audit 
report outcomes. Hence, our analysis focuses most nota-
bly on the answering patterns of administrations that are 
responsible for traffic infrastructure planning and project 
implementation regarding changing behavior and mutual 
learning, but also resistance to the critique and suggested 
improvements proposed by audit offices.

We argue that a considerable habit of continuing along 
the previous routines despite criticism by auditors, which 
we identified in our data set of German federal and state 
(Bundesländer) audit reports, indicates a limited learning 
capacity. This has (1) serious consequences for the gen-
eral capacity of control and adaptability of transport and 
traffic infrastructure provision and (2) may slow down or 
even hinder large-scale transformative change in trans-
port infrastructure in Germany. Our analysis of German 
Federal Audit Office reports as well as State audit reports 
of a sample of six German Bundesländer between 2006 
and 2020 is expected to contribute to a better under-
standing of these shortcomings and possible paths to 
correction. Based on quantitative and qualitative content 
analysis, we provide an insight into the core dimensions 
of traffic and transport infrastructure planning and pro-
ject deployment deficiencies that audit offices identify at 

different levels of the German body politic. We further 
identify patterns of compliance but also resistance to 
audit office findings. While we witness at least the par-
tial compliance and announcement of corrections in 51% 
of cases, in about 19% of cases, the responsible authori-
ties acknowledge the audit’s critique (partially) but do not 
signal a willingness for correction. In more than 20% of 
the identified problem statements, the audit’s assessment 
is even rejected without corrections to the infrastructure 
projects’ execution.

These results provide original and much-needed evi-
dence on the capabilities and limitations of public con-
trol mechanisms with regard to transport and traffic 
infrastructure provision in Germany. Efficient and timely 
infrastructure project realization as well as clear-cut 
legal frameworks remains important preconditions for 
the successful transformation of the emission-inten-
sive transport sector towards compliance with sustain-
able development goals and climate protection targets. 
We hope our work will advance the scientific discourse 
on sustainable mobility and transport transition strate-
gies and the political debate on institutional reform and 
compel organizational change and learning in authorities 
responsible for infrastructure planning and provision.

Methods
Approach and study design
The Federal Court of Auditors (“Bundesrechnungshof”, 
BRH) and the Länder Courts of Auditors conduct annual 
examinations of the Federal Republic and States govern-
ment’s financial management. They check if public funds 
on the federal or state-level are spent according to their 
intended purpose and scrutinize state involvement in 
private sector enterprises to ensure an all-encompassing 
control of publicly appropriated funds according to com-
mon regulations at the European level. The mandate and 
independence of the Federal Republic and Federal States 
Audit Office are enshrined in the German constitution 
(art. 114 GG) so as to account whether public finances 
have been properly (i.e., lawfully) and efficiently managed 
[20]. Accordingly, the Federal and State Audit Offices not 
only determine (1) whether all respective national and 
European laws and regulations are followed but also (2) 
whether the implementation is economically feasible [21, 
22]. The audit reports shall provide a realistic overview of 
public spending and financial management as infrastruc-
ture project management and point out shortcomings, 
the reasons for and due effects of them, but as well pos-
sible avenues for their correction.

While the public auditors provide assessments of all 
state actions (i.e., also consumptive costs), our analy-
sis focuses on the assessment of public investments 
in the Federal and Federal State Audit Office reports. 
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This includes public funding for management and plan-
ning, construction, and modernization of infrastructure 
facilities.

From this population, we analyze all cases that are the-
matically related to transport and traffic infrastructure. 
The infrastructure in question includes all means, routes, 
and services in all sectors of transportation (goods, ser-
vices, people) [23]. Our dataset includes a diverse range 
of transport and traffic infrastructure projects from 
investments in local public transport, road building to 
barrier-free access to tramways. While our sample of 
public audit reports cannot account for Germany’s over-
all investment and spending on transport infrastructure 
of about 30 billion € p.a., it encompasses a broad range of 
project budget volumes from around 250.000 € to 3 bil-
lion €.

Our analysis comprises all concerning German Federal 
Audit Office reports as well as state audit reports of a 
sample of six German States between 2006 and 2020. The 
Federal Court of Auditors (BRH) is the principal German 
audit office and an important focal point to better under-
stand the dynamics of multi-level governance in the Ger-
man political system. In general, public infrastructure 
investments are jointly procured by the Federal Republic, 
by the Federal States (Länder) and the municipalities. In 
practice, the federal and the state-level mostly co-finance 
infrastructure investments and contribute funds while 
responsible authorities at the state and the municipal 
level finally finance and execute most infrastructure con-
struction and are responsible for subsequent mainte-
nance and operation.

We also include a sample of State Courts of Audits 
assessment reports to (1) check differences and to 
include two of the most important inter-state cleav-
ages in Germany: (2) The divide between West and East 
Germany which stems from Germany’s division prior 
to 1990 between a liberal market-oriented, democratic 
western part and an autocratic socialist eastern country 
with a state-directed economy is still tangible regarding 
the socio-economic segmentation, political culture and 
potential government action between east and west [24, 
25]. (3) Systematic differences are also regularly reported 
between the city states in Germany (Berlin, Bremen, 
Hamburg) and the other Länder with larger areas to 
cover by its transport system and traffic infrastructure 
network. This approach allows us to draw upon data that 
adequately reflect the landscape of multi-level govern-
ance and inter-federal state differences in German trans-
port infrastructure politics.

To broaden our analysis from the federal level to the 
Länder tier, we have thus included the largest German 
states by population (North Rhine-Westphalia; NRW) 
and covered area (Bavaria; BV). We further include the 

east German Federal States Saxony (SN) and Mecklen-
burg-West Pomerania (MWP) to confirm East–West 
differences and the City States of Berlin (BE) and Ham-
burg (HH) to possibly identify variations from the larger 
Länder and those covering mainly urban mobility and 
transport infrastructure networks.

From the seven selected institutions, we identified 193 
different cases of transport and traffic infrastructure 
audits in 115 reports through quantitative and qualitative 
content analysis [26–29]. Our analysis showed reoccur-
ring problems, e.g., referring to planning and financial 
management or other complaints during the actual con-
struction phase that we coded in a set of thematic cat-
egories (see Table 1 for an overview with description, and 
an example case). We regularly coded more than one cat-
egory of project discrepancies per case.

To further analyze our sample, we used thematically 
comparative categories of complaints, and problems or 
deficits that were pointed out by the audit offices in their 
annual reports as an independent variable, which we 
extracted by qualitative-oriented content analysis (see 
Fig.  1). In our opinion, this approach makes it possible 
to combine individual subcategories that are comparable 
in terms of content. Cross-sectional as well as individual 
reviews reveal a heterogeneity that can hardly be gener-
alized. The infrastructure areas addressed a range from 
roads, tunnels, and bridge construction to traffic calming 
measures and investments in rail infrastructure, to pub-
lic investment in special structures such as wharves and 
floating docks. The approach identifies a range of func-
tional, technical, legal, economic, planning, construction, 
and design weaknesses.

As our principal dependent variable, we continue to 
analyze the pattern of the responsible authorities’ and 
executing administrations’ reactions to the problems 
and complaints that were raised in the audit reports by 
the courts of auditors on the federal and the state scale. 
The ‘defendants’ shall give statements in a certain period 
of time which are then followed-up by a final statement 
from the auditors (see i.a. art. 97 BayHO). This procedure 
enables responsible authorities to react to the auditors’ 
findings and suggest corrections to planning and project 
implementation deficits [45].

Existing laws formally finalize the assessment of a case 
only after the cause(s) of complaint by a court of auditors 
are corrected, if the executing administration agrees to 
corrections, or if a case is classified as such after a report 
to the federal or respective state (Länder) parliament.

We have identified 188 responsible authorities’ state-
ments as reactions to complaints in audit reports in 
our period of investigation. In five cases, the addressed 
authorities did not (yet) respond to the auditors and thus 
had to be excluded from our analysis.
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For the remaining 183 cases, we have cross-tabled 
the different categorized complaints (auditors, IV) and 
reported reactions (responsible authorities, DV) to illus-
trate patterns of reactions from the authorities to whom 
the complaints were addressed to.

(Empirical) results
Deficits in Germany’s Transport Infrastructure Planning 
and project implementation
Among the broad range of deficits that Federal Republic 
and State Audit Offices raise, four categories stand out 

(see Fig. 2): planning deficits (n = 49), controlling deficits 
(n = 51), economic feasibility deficits (n = 43) and multi-
level governance issues (n = 40) are the most common 
problems and will hence be the focus of our in-depth 
analysis.

Planning deficits These complaints comprise all legal 
and economic deficits in the conception, tender offer 
and infrastructure construction or the building phase 
[46–49]. On the one hand, frequent errors occur because 
infrastructure deployment projects are insufficiently 
specified in the planning phase or contain contradicting 

Table 1  Coding scheme overview: categories, descriptions and example cases

Category Description Example

Overdimensioning Too big; excessive user claims; creatively unnecessary measures BRH (2011: 226) [30]

Lack of competition Violations of procurement laws LRBay (2006: 101) [31]

No requirement Unnecessary investments BRH (2013: 229) [32]

Inadequate needs analysis Excessive standards; lack of cost awareness; planned workloads too low LRNRW (2006: 305) [33]

Multi-level governance problems Subordinate offices plan excessive standards BRH (2015: 209) [34]

Economic feasibility Insufficient or wrong calculations BRH (2018: 236) [35]

Cost systematics Improper booking; wrong accounting LRS (2013: 135) [36]

Controlling Controlling deficits; incorrect information LRBay (2018: 99) [37]

Documentation Overlapping spheres of authority; interface conflicts LRM-V (2013: 85) [38]

Public procurement law Allocation of supplements without competition; wrong procurement type LRS (2017: 153) [39]

Follow-up costs One-sided focus on investment costs LRM-V (2013: 85) [38]

Planning deficits Accompanying planning; inadequate service descriptions BRH (2018: 224) [40]

Supplementary management Costly supplements to the initial budget BRH (2003: 21) [41]

Budget Funding not sufficient for implementation LRS (2011: 137) [42]

Maintenance Budget for upkeep is too small LRNRW (2016: 142) [43]

Problems with funding legislation Double funding; different perspectives on existing general guidelines LRH (2007: 120) [44]

Fig. 1  Identified deficits, categorized. Own representation (n = 413)
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subprojects. On the other hand, inadequate technical, 
legal, or political planning foundations frequently slow 
the planning and project implementation processes 
down. These subjects touch upon regulatory and eco-
nomic issues during infrastructure construction, i.e., 
deadline conflicts referring to contracts with private con-
tractors and issues regarding the regulatory and budget-
ary framework [50]. We found the following main causes 
in the critique raised by audit offices: the responsible 
authorities oftentimes update their project requirements, 
although the competitive bidding has already finished, 
and even during the implementation phase of the pro-
ject—not seldom without extensive knowledge of the 
local situation and real-world context. The project speci-
fications frequently lack details, are open to different 
interpretations, or do not properly fit with the initially 
negotiated project requirements [51, 52]. This often leads 
to significant time delays and budgetary expansions, in 
particular regarding highway and road infrastructure 
construction contracts [53].

More than once, the courts of auditors found public 
investments that were executed although the necessary 
funds were not yet guaranteed [54]. This violates the Fed-
eral Budget Core (“Bundeshaushaltsordnung” para. 24.1) 
The auditors also list many violations of the principles 
of regulatory compliance and expedience: Insufficient 
planning documentation leads for example to addi-
tional expenses [55] or errors in the structural analyses 
of projects in the project development phase and extend 
the duration of the project implementation, especially 
in transport infrastructure renovation and moderniza-
tion projects [56]. The Court of Auditors of the Federal 
State of Bavaria for example assesses that 38% of road-
side infrastructure in Bavaria needs renovation and an 

additional 22% are in critical condition [57]. At the same 
time, these auditors criticize that the Bavarian Ministry 
of Housing, Construction and Transport has no viable 
strategy on how to uphold and renovate the state-owned 
road bridges [58].

Planning deficits are evident when projects are started 
without guaranteed financing or with an insufficient 
co-funding budget by the federal government level. In 
some cases, the infrastructure project’s execution devi-
ates regarding its dimensions, or even from the location 
the project proposal was originally approved for. Missing 
conceptual planning in the run-up to infrastructure pro-
jects suggests insufficient preparation of the actual con-
struction [59]. The auditors also pointed out cases where 
risk analyses regarding the local, technical, and environ-
mental preconditions of infrastructure projects were 
incomplete [60] or initial project guidelines had been dis-
regarded during the project execution [61].

Overall, the planning deficit category represents a type 
of structural deficit regarding the capacities of public 
authorities—as well as those of private sector companies 
they contract—to adequately plan the intended uses and 
allocate required space and appropriate equipment for 
specific infrastructure projects even after years of precur-
sory planning.

If the authorities’ visions remain vague—even at this 
stage—it is extremely difficult to identify the appropri-
ate infrastructure project dimensions comprehensively. 
Later corrections and increased budgetary expenses are 
frequent.

Transport and traffic infrastructure planning often 
builds on unrealistic assumptions regarding cost devel-
opments, project timelines and future mobility and 
transport demand. Public authorities often have a rather 

Fig. 2  Overall reactions to mobility-related public audit complaints. Ownrepresentation (n = 188)
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insufficient market overview. This can contribute to 
shortcomings: projection abilities and procedures are 
certainly suboptimal. Risk analysis and transport demand 
projection in infrastructure planning seems in many 
cases to be weak. This can lead to a costly proliferation 
between optimal, initially expected, and final infrastruc-
ture construction project execution costs.

Economic feasibility  A wide range of laws, of regula-
tions, and the German constitution (art. 114 para. 2) bind 
public administrations to the principles of budgetary aus-
terity and economic feasibility. However, public adminis-
tration, fiscal oversight and even the scientific debate lack 
a broad consensus regarding proper criteria and guide-
lines to assess economic feasibility as an austerity princi-
ple [62–64]. Thus, the imperative of economic feasibility 
in public policy and planning is at times more a reflex-
ive mantra than a rule of law in practice [65]. In a nar-
row sense, the assessment of economic feasibility needs 
a range of alternative options, as the difference in effec-
tiveness and efficacy can only be assessed comparatively. 
As a minimum precaution to guarantee austere and eco-
nomically feasible public sector investment decisions, we 
expect responsible authorities to conduct comprehensive 
cost–benefit analyses.

However, even analyses which assess whether the des-
ignated construction site is suitable for the respective 
infrastructure project execution are not ubiquitous in 
German infrastructure provision [66]. Traffic and trans-
port infrastructure authorities have a relatively large 
discretionary power on how to approach economic fea-
sibility, which at times—at least in our opinion—warps 
the conducted economic analyses to political strategies 
rather than following economic rationales. Political pres-
sure leads to deficiency analyses without comprehensive 
cost statements to speed up the start of, e.g., roadside 
infrastructure construction processes [67–69]. This 
results in our observation to a frequent critique by public 
auditors.

The courts of auditors identified shortcomings in the 
following categories: the responsible project planners 
sometimes did not carefully monitor potential alterna-
tive options to the project’s mainframe or omitted a 
comprehensive economic feasibility analysis [66, 70]. At 
times, public authorities commissioned several contra-
dicting analyses, or traffic infrastructure planning built 
upon outdated data and models [71, 72]. The criteria and 
methods as well as the rationales of choice were not clari-
fied, which led auditors to suspect that some economic 
analyses were not open and transparent but conducted to 
legitimize already determined preferences and decisions.

Controlling  The detailed overview of budgets, cash-
flows, expenditures or liabilities in infrastructure 
projects are an important dimension of financial 

management and control. Financial controlling verifies 
the economic and functional success of public infra-
structure investment vis-à-vis external observers, e.g., 
politicians, courts of justice and the general public. 
The German courts of auditors identified controlling 
deficits in infrastructure provision in different cat-
egories: political decisions were based—following the 
court of auditors—on inappropriate economic analy-
ses; the drafting of expenditures was tarnished because 
necessary information was incorrect or delayed. Plan-
ning steps were changed without the legally necessary 
approvals or blocked budgets were used. Financial 
transactions were not transparently revealed and miss-
ing in documentations.

A transparent and comprehensive controlling of the 
administration as well as the enforcement of legal regu-
lations are principles of accountability in a democratic 
body politic [73, 74]. But our analysis shows that audit 
courts are not always well equipped to enforce these 
principles.

Their capacities to manage and control infrastructure 
construction processes are stretched thin. Responsi-
ble infrastructure authorities normally do not execute 
ex post evaluations of the project implementation. 
The monitoring of costs, budget limits and contracts 
is very often insufficient [75]. Splintered responsibili-
ties between different authorities cause deficits in legal 
supervision. An overarching supervision responsibility 
is usually absent [76].

Accordingly, the differentiated and integrated admin-
istrative arrangement is often incapable of effec-
tively managing the complex technical, legal, and 
economic issues regarding large infrastructure project 
implementation.

Multi-level governance issues Planning and implemen-
tation, maintenance and operation, and financing and 
funding of transport infrastructure asks for cooperation 
between the federal, the states (Länder), and the munici-
pal level in the body politic [77–79]. Multi-level gov-
ernance shortcomings that we identified are caused by 
the intertwined vertical decision-making processes and 
structures in the German federal republic and state sys-
tem [80, 81]. The most relevant issues (35 out of 40) were 
identified by the Federal Court of Auditors which pointed 
out that state-level authorities erroneously caused costs 
at the federal level by planning infrastructure, which is 
over-scaled, and based on super-elevated standards and 
not suitable to respective demands. Federal state-level 
(Länder) authorities also charged the federal republic 
level unjustified in several cases [54, 82–84]. Delays in 
the infrastructure project implementation at the state-
level (Länder) also led to a later transfer of maintenance 
costs to the federal state-level [85, 86].
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Patterns of change and persistence: authorities’ reactions 
to audits’ critique
Our analysis and overview of the thematic nature and 
distribution of deficiencies regarding the planning and 
implementation of transport infrastructure in Germany 
signals that political decisions to achieve a sustainable 
mobility and transport transition are no guarantee for a 
smooth and quasi-automatic implementation.

Identifying shortcomings and pointing out problems 
is the intended safeguard function of public audits. If the 
audit reports lead to adapted behavior of the addressed 
responsible authorities—in the case here mostly traf-
fic and transport infrastructure authorities—as well as 
organizational learning towards improved infrastructure 
project implementation in the future, the audit process 
could be regarded as successful. To check the potential 
for transformative change, institutional adaptation and 
organizational learning in transport-related infrastruc-
ture provision in Germany, we will now focus on the 
thematic response patterns of defendant authorities to 
the critique raised by the federal court of auditors and 
selected Länder courts of auditors. Do addressed author-
ities accept the auditors’ critique or not? And do those 
authorities (significantly) change the questioned issues in 
the infrastructure projects they are responsible for?

Planning deficits  The public auditors pointed out sev-
eral technical, legal, personal, and conceptual shortfalls in 
the planning processes of transport infrastructure in the 
past years. More than 70% of the criticized administra-
tions (partially) accepted the public auditors’ verdict (see 
Table 2). In half of the cases, these authorities also agreed 
to reduce the performance gap and to improve the situa-
tions. However, most of the announced adaptation issues 
were small scale and specifically targeted to individual 
infrastructure projects which does not (yet) signal gen-
eral organizational learning in the light of recurring defi-
cits [87–89]. This also means that in 40% of all planning 
deficits identified by auditors, the addressed authorities 
did not indicate that they want to change their behavior. 
Responsible authorities accepted the audits critique. But 

at least in one-fifth of the cases no further adaptations 
were indicated.

Economic feasibility We see similar patterns of response 
concerning audit critique, which points at violated aus-
terity principles or economically non-feasible patterns 
regarding infrastructure provision: More than two-thirds 
of the audit objections are accepted, and half of the cri-
tique is met by at least some signals of changing organi-
zational behavior. However, the overall refusals to adapt 
raise to more than 46% of all cases in this category (see 
Table 3). The responsible authorities justify shortcomings 
with problems concerning methodological questions or 
problems regarding the integration of third parties into 
the projects. Deadline pressures are also a reoccurring 
justification of potentially reduced economic feasibility 
caused by missing and insufficient analyses [90]. A prob-
lematic aspect, according to the authorities, is the inte-
gration of future demand with vastly varying scenarios 
and respective economic evaluations [91]. The individual 
and highly specific nature of many infrastructure projects 
often defy comparability, in particular in the case of pilot 
projects [92]. This is another type of justification authori-
ties express to explain the inability to change project 
specifications despite all economic inefficiencies. In addi-
tion, unchangeable requirements are determined by the 
legislature [93].

Controlling  The public administrations also accept 
the auditors’ critique of controlling deficit in most cases 

Table 2  Public traffic authority reactions to auditors criticizing 
planning deficits (in percent)

(Partial) acceptance Total

No Yes

Announced changes

 No 18.75 20.83 39.58

 Yes 8.30 52.08 60.42

Total 27.08 72.92 100.00

Table 3  Authorities’ reactions to auditors criticizing economic 
feasibility analyses (in percent)

(Partial) acceptance Total

No Yes

Announced changes

 No 25.58 20.93 46.51

 Yes 4.65 48.84 53.49

Total 30.23 69.77 100.00

Table 4  Public authority reactions to auditors criticizing 
controlling deficits (in percent)

Own representation (n = 51)

(Partial) acceptance Total

No Yes

Announced changes

 No 23.53 19.61 43.14

 Yes 3.92 52.94 56.86

Total 27.45 72.55 100.00
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(over 70%) (see Table  4). Traffic and infrastructure 
authorities` acceptance is especially high when audi-
tors criticize fundamental rules and procedures that 
lie outside of the public administrations’ purview [94]. 
The same applies when controlling deficits are identi-
fied regarding insufficient human resources and capaci-
ties in public authorities. Many of these problems occur 
because administrative capacities are weak. Capacity 
increase would be in the interest of public authorities 
[95–99].

However, we still see relatively high degrees of resist-
ance against adaptation and learning from the audit 
reports: In 30% of the cases, authorities reject the cri-
tique outright. In almost half of all cases and even in 
21% of the instances in which they accept the auditors’ 
verdict, the authorities do not indicate changes in their 
project controlling. Behavioral persistence is especially 
common when contracts with private parties (e.g., 
facility management) are touched [59, 100]. Adminis-
trative-internal blockades or vacancies of responsible 
functionaries also cause problems with public task ful-
fillment [101]. In some cases, the public administrators 
point to “administrative traditions”, i.e., informal organ-
izational rules and bureaucratic practices that might 
oppose learning attempts [102].

Multi-level issues While multi-level problems raised 
by the courts of auditors provoke comparably high 
nominal acceptance by German infrastructure author-
ities (71%), more than half of all cases and a quar-
ter of the cases in which critique is accepted do not 
result in a willingness to change project parameters 
or remedy the situation (see Table  5). They do signal 
corrections in cases in which other territorial authori-
ties received unjustified payments [103]. The Federal 
Court of Auditors consistently prompts the responsi-
ble Federal Republic Ministries to reclaim such erro-
neous transactions; the audits thus prevented several 
malinvestments [104–106]. However, in cases where 
infrastructure projects had already been fully imple-
mented, the authorities seldom recalled already dis-
tributed payments [107].

Discussion
The public courts of auditors in Germany identified 
various problems regarding the planning, construction 
and maintenance of traffic and transport infrastructure. 
While traffic and transport infrastructure authorities 
are responsible for planning, tender procedures and the 
management and controlling of infrastructure project 
implementation they cannot always ensure a correct or 
economically feasible project deployment. The insuffi-
ciencies in infrastructure planning and project deploy-
ment, which we identified in this contribution, point at 
administrative deficits. However, the steadily increasing 
number of rules that regulate infrastructure provision 
depend on massive capabilities in public administra-
tions that stretch their organizational capacities, human 
resources, and available competences.

The reduced economic feasibility of infrastructure 
project implementation is one possible result, which 
is further elevated by the high number of cases where 
respective economic analyses are missing altogether. 
Accordingly, public audit offices regularly stress the need 
to establish a more austere spending mentality: “Analyze 
first, invest second” [108, 109].

Our analysis has shown that German transport and 
traffic infrastructure authorities are not (yet) well 
equipped for efficient, technical, and economic sound 
controlling measures that are tailored to individual trans-
port traffic infrastructure projects. While some research-
ers stress the “boundless incompetence” [110] of public 
project management in transport infrastructure projects, 
our analysis also found best practice models for infra-
structure project management and controlling: The Fed-
eral State of Hamburg reacted, i.e., to criticism by state 
audits by establishing improved guidelines for traffic 
infrastructure construction and maintenance projects, 
by harmonizing all relevant data and making it available 
to all responsible authorities [111]. The municipality and 
state of Berlin also reacted by announcing stricter and 
binding investment guidelines for the road traffic net-
work renovation and maintenance works [112].

The quality and quantity of the identified complaints 
by public audit offices nonetheless strongly indicates 
that German authorities are neither conceptually nor 
organizationally well equipped to adequately react to 
increasingly complex questions of mobility and trans-
port infrastructure futures. This becomes in our opinion 
visible when we analyze the German public adminis-
trations´ patterns of reaction and adaptation to audit 
critique to traffic and transport infrastructure construc-
tion and maintenance projects. While a (slight) major-
ity of defendants consent to the auditors’ “findings” and 
are announcing corrections (see Fig.  2), the latter are 
mostly small-scale adjustments without touching deeper 

Table 5  Public authority reactions to auditors criticizing multi-
level problems (in percent)

Own representation (n = 188)

(Partial) acceptance Total

No Yes

Announced changes

 No 28.95 23.68 52.63

 Yes 0.00 47.37 47.37

Total 28.95 71.05 100.00
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bureaucratic structures that caused the complained defi-
cits [46, 113].

Besides the (often symbolic) signals of adjustment, 
about 30% of the complaints are rejected by the defend-
ants, but 8% of the rejected complaints are still met by 
promises regarding at least partial corrections soon. In 
an additional 19% of cases, responsible authorities accept 
the public audit’s critique, but do not offer contingent 
avenues of adjustment.

There could be serval reasons contributing to the 
results: individual and organizational blame avoidance 
and learning resistance as well as reform averse ritualized 
patterns of action and discourse practices in the respon-
sible authorities might contribute to these findings [114]. 
Moreover, a more reform-oriented climate in traffic 
and transport infrastructure bureaucracies can only be 
established if met by pressure and support from the rel-
evant political actors. The German Federal Government 
declared its intent to accelerate public infrastructure 
construction projects, to streamline organizational pro-
cesses in bureaucracy and to simplify the legal and regu-
latory framework. But it remains to be seen if alone this 
“show of political will” is sufficient [115]. The frequency 
of reoccurring planning and infrastructure project imple-
mentation deficits could still point at learning-averse 
organizational environments in bureaucracies and inten-
tional persistence of not sufficiently effective infrastruc-
ture project management and controlling routines [116]. 
The public administration’s large aversion to correct their 
project management and controlling practices goes hand 
in hand with the insufficient enforcement capacities and 
the mandate of public courts of auditors to address the 
respective deficits in Germany.

Conclusions
Without adequate sustainable traffic and transport infra-
structure provision, the European and German agenda 
to transform the mobility and transport area is expected 
to be delayed. Public transport is prospected to stay inef-
ficient and to still lose attractiveness at least outside of 
already well-equipped urban areas. Our analysis of pub-
lic audit reports identified common problem fields and 
shortcomings in the public traffic infrastructure provi-
sion in Germany which can be problematic for a smooth 
implementation of the Verkehrswende. We also pro-
vide evidence of limited learning as well as resistance of 
administrations to implement changes responding to the 
auditors’ verdicts.

Some of the outlined difficulties might be out of the 
administrations’ hands: Traffic and transport infra-
structure planning and project implementation meas-
ures are highly individualized and subject to a plethora 
of unique political, geographical and (socio-)technical 

specifications which cannot be solved by one-size-fits-
all approaches [117–120]. The quasi-unique features of 
many projects make it hard to foresee all possible tech-
nical, let alone potential political and societal default 
lines [121–123].

Moreover, the long project implementation horizon 
and the expected life cycles of public infrastructure 
investments lead to inflexibility: planning can often 
only fail to include reliable data or projections of future 
mobility patterns and transport demand trends. Lee 
[124] grouped planning and implementation problems 
into several major categories: changes in scope, delays 
during construction, unreasonable demand estimation 
and adjustment of project costs, and no practical use of 
the earned value management system. Studies by Fly-
vbjerg et al. [116] indicate that infrastructure provision 
failures are connected to the deficits in organizational 
structures as well as inadequate decision-making and 
planning processes. Consequently, infrastructure pro-
ject managers deliberately underestimate costs to make 
projects financial planning look more attractive and 
thereby increase the chance of being selected in a ten-
der. Various studies addressed different factors, such as 
lack of coordination, long-term financial commitment, 
discipline, inner-organizational and political pressure 
as well as asymmetric information [125–127].

Additionally, public authorities are not exclusively 
governing actors in infrastructure provision but are 
confronted by demands and interests of multiple actor 
groups, economic interest groups, local and regional 
citizen assemblies and various economic lobbyist 
groups including environmental activists with often 
contradicting expectations. Sustainable mobility and 
transport systems planning, and provision of traffic 
and transport infrastructure thus needs modern public 
management capabilities as well as clear-cut account-
abilities and responsibilities. The political dimension 
of planning and implementation of infrastructure pro-
jects remains, however, absent in public audit reports. 
Shortcomings that face criticism by the auditors might 
be caused by necessary compromises between public 
administration and the manifold of economic and civil 
society actor groups.

Other possible hindrances to support sustainable 
transport infrastructure planning and project imple-
mentation are located in the bureaucratic rationales of 
current mobility and transport infrastructure policies. 
Despite vast societal impacts and unique requirements 
of many infrastructure projects, which would need 
special consideration, legal scrutiny generally binds 
administrative coordination capacities and personnel. 
The actual controlling of ongoing infrastructure pro-
ject deployment processes then lacks organizational 



Page 11 of 15Winkelmann et al. Energy, Sustainability and Society            (2023) 13:6 	

capacities and human competences. This situation is 
referred to as lock-in effect at the decision-making 
level.

These deficiencies call for reforms to enhance capaci-
ties of many vital nodes in the political and admin-
istrative system as well as in the public procurement 
process. We discovered another crucial problem in the 
control of traffic and transport infrastructure provision: 
the willingness to correct shortcomings that were iden-
tified by the auditors. Our analysis shows evidence of 
learning deficiencies of responsible authorities as we 
witnessed a significant lack of signals of learning and 
adaptive behavior even when critique deriving from 
public audits was acknowledged by other public admin-
istration actors. Our data from public audit reports 
can, however, be only a first step to analyzing learning 
and adaptation in this area.

We used thematic categories of complaints, problems 
or deficits identified in the annual reports of public 
audit offices. Our manual analysis fills a blank space in 
the data available on traffic infrastructure procurement 
in Germany, but should influence future computer-
assisted semi-automated content analyses to increase 
the scope and data sphere in the scientific discussion 
of the matter. Such studies may serve as a yardstick to 
compare respective bureaucratic practices in Germany 
with other countries and European regions.

Future research could also include surveys in courts 
of audits as well as qualitative data from inside the 
public administration and traffic and transport infra-
structure authorities to better identify patterns and 
processes of organizational learning and institutional 
adaptation measures in such bureaucracies. Further 
research is also necessary to determine the causes of 
the administrative defiance which we identified.

The plethora of European, national, and state (Länder) 
legal and regulatory mandates in the European multi-
level governance system reduce the margin for maneuver 
of all involved public policy actors and public administra-
tion parties. As stakeholders from all levels of this multi-
level system show increased commitment to a sustainable 
transition in the mobility and transport area, they should 
work together to streamline and reduce the complexity of 
the legal framework to traffic and transport infrastruc-
ture planning, project deployment and implementation.
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